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-1- ¥ TRI AZOLOPYRI M DI NE DERI VATI VES 829450
Thls i nvention relates to certain triazol opyrimdine.-derivatives, Ifes Q?F1P
pfocess for, their preparation, conpositions contai ni ng such conpounds

and their 'use as fungicides. - EPEA_OO71792 di scl oses conpounds of

t he general formula
T 5351 FF

LT

TRIAZOLOPYRIMIDINE DERIVATIVES

This invention relates to certain trizzolopyrimidine

3400 ey o,

*. derivatives, a process for tﬁeir.preparaticnﬂ compositions
} eontaining such cempoﬁnés ard their use as fungicides.
EP-4-0071792 discloses compounds of the gemerszl formulas

in which Rl represents &lkyl, halogen, slkoxy, cyame, cyclealkyl,
axyl, aryloxy, arylthio, arylalkyl, arylalkyloxy or arylalkylthio
each eptionally substituted by halogen or alkoxy, or Ré represents
-a benzene, indane er tetrahydronaphthalene ring fused with the

10 phenyl ring, aromatic moieties in the abeve groups being optiohally
substituted by alkyl, alkexy, halogen or cyame; nn is 1 or 2; Rz and
R; are each hydrogen, alkyl or aryl, A represents a nitrogen atom
or & CR& group; and R4 is as R2 but can gls; be halegen, cyano or
alkoxycarbonyl or together with R can form an alkylene chain

15  containing uvp to 2 double bonds. The compounds are said to be
active agalmst various phytopathegenic fungi, especially those of
the phycomycete class. However, evidence of fungicidal activity is
only provided for 17 of the 80 disclosed compeﬁnds against
Plasmopara viticola, a menber of the phycomycete class of fungi.

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

activity, the new compounds being especially gctive against fungi

which are members of the ascomycete class such as Venmturia

insequalis, Botrytis ecinerea and Alternaria solani.
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in which Rlerr] represents al kyl, hal ogen, al koxy, cyano, cycloal kyl,
aryl, aryloxy, arylthio, arylalkyl, arylalkyloxy or arylalkylthio each
obtlonally substituted by hal ogen or al koxy, or Rlerr] represents - a
benzene, indane or tetrahydronaphthal ene ring fused wi.t‘h the :.10 phenyl
ring, aromatic noieties in the above groups- being optionally
substituted by al kyl, al koxy, halogen or cyano; nis 1 or 2; Rerr] and
Rlerr] are each hy@perfing & IEhe BIveRkian theredsetiane§ore mreriishaat om
or a CRlerr] gsfieRndadid el §lenbris Rewk£Lr 1] but can al so be hal ogen, cyano
or al koxycarbonyl or together with R err] can forman al kyl ene chain
15 containing up to 2 double bonds. The conpounds are said to be
active against various phytopathoggni c fungi, especially those of t he
phyconmycetge cl ass. However, evidende of fung|C|daI activity is only
provi ded for 17 of the 80 dlsclosewEﬁonpounds agai nst Pl asnmopar a
viticola, a nenber of the phycony R3ass of fungi. 20 A new cl ass
of triazolopyrimdine derivajlves , nom/been di scovered which
exhibits a different spectruV' dgi ci dal acti{¥y, the new

' faNggt fungi whi ch are nenbers of
= I naequal is, Botrytis cinerea and

t he asconycete class such as Ve
AIternar&ﬁ sol ani

in which Rl represents an optionally substituted alkyl, alkemyl,
7 alkynyl, alkadienyl, cycloalkyl, bicyeloalkyl or heterocyeclyl

group; Rz represents a hydrogen atom or an alkyl group; or R1 and

R? tegether with the interjscent nitrogen stom represent an

15 optionally substituted heterocyclic ring; R3 represents an
optionally substituted aryl group; and R& represente a hydrogen or
halogen atom or & group eNRsks vhere RS represents & hydrogen atem
or an amino, alkyl, cycloalkyl or bicyclealkyl group and R6
represents a hydrogen atom ox en alkyl group.
20_ When the compounds of this invention contain an alkyl,
alkenyl, alkynyl of.alkadienyl substituent group, this may be
linear or branched and may contain up to 12, preferably up te 6 and
especially up to 4, carbon atoms. A cycloalkyl group may contain
from 3 to 8, preferably 3 to §, carbon atoms. A bicycloalkyl group
25 may contain from 4 to 12, preferably 4 to B, carbon atoms. An aryl
group may be any aromatic hydrecarbom group, especially a phenyl ox
ﬁaphthyl group. A heterocyclic ring may be any saturated or
unsaturated ring system containing at least one heteroatom, 3- to
6-membered rings being preferred and 3- and §-membered rings being
30 especially preferred. Nitregen-containing heterceyeclic rings, such
as aziridinyl, pyrrolidinyl, morphinyl and thiazelyl, are
particularly preferred.
When eny of the foregeing substituents are designated as being

optienally substituted, the substituent groups which are optionally

35 present may be any one or more of those customarily employed in the
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a hydrogen atom

Cferr] cysloal gyocry%an M %%ngocy%y&aéfl a@%}gﬂyphgfcal‘ 35§ta1E‘RLeﬁr r]r epresents

According to the invention there is therefore

ts being

sel ect ed fronhht¢adeny atagdse, milkylamino, dialkylamino, formyl,

10

15

20

25

30

3s

alkoxycarbonyl, carboxyl, alkanoyl, alkylthic, alkylsulphinyl,
alkylsulphonyl, carbamoyl, alkylamide, phenyl, phenoxy, benzyl,
benzyloxy, heterocyclyl, especlally furyl, and cycloalkyl,
especially cyelopropyl, groups. Typically, 0-3 substituents may be
present. When any'oﬁ the foregoing substituents represents or
contains an alkyl substituent group, this may be limear or branched
and may comntain up te 12, preferably up te 6, and especially up to
4, ecarbon atoms. When any of the foregoimg substituents represents
or eontains an aryl or cycloalkyl meiety, the aryl or cycloalkyl
moiety may itself be substituted by one or more halegen atoms,
nitre, eyano, alkyl, haloalkyl, alkoxy or haloalkoxy groups. In
the case of cyclaalkyl.and heterocyelyl groups, optional
substituents alsec incliude groupé which tegether with two adjacent
carbon atoms of the cycloalkyl or heterocyclyl group form a
saturated or unsaturated hydrocarbyl ring. In other words, a
saturated or unsaturated hydrocarbyl ring may be optionally fused
with the eyclealkyl or heteroeyeclyl group.

It is preferred that R; represents a Cl alkyl, Cz 6
alkenyl, 62 8 alkynyl, <,. 12 & kadgemyl Cq. g eycloalkyl or C, ¢
bicycloalkyl group or a 3- to 6-membered heterscyclie ring, each
group or rimg being opticnally substituted by one or more
substituents selected from halogern atoms, nitro, cyano, hydroxyl,
¢ alkyl, CL¢@ haloalkyl, cln&
alkylamine, di'cl«k alkylamine, formyl, Clua alkoxycarbonyl,

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

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

and dihalo—ﬁ3-6
represents a 83-8 eycloalkyl group er a 3- to €-membered

eycloalkyl groups or, in the case where Rl

heterocyelic ring, optionally ortho-fused with a benzene rimg.

-2-

pI’OVI ded a conpound of the general formula [err] : : I n
which Rlerr] represents an optionally substituted C[err] al kyl ,
(err] alkenyl, Cerr] alkynyl, (err] al kadlenyl derr]

cycloal kyl, (Jerr] bicycloalkyl or 3-to-63 nenbered het er ocycl yl
group; R[err] represents a hydrogen atom or r] al kyl group; or
Rlerr] and R 8fY§iopmget 1o P%ﬁqiﬁ’igﬁ’e c"mﬂ’o‘mdglﬁﬂdé?j é’é’@n?‘@%f@’%ﬁﬁé’ﬁ“ gfotmekr
represent an ephponakl oo inﬂumceuﬁs@titts&«eét@m/a@cM@mwme@smr,ocycl iC
ring, R er esent ts an optiongll ubstlt ted or napht hyl
group; and R[@?"r?ﬁ’ztagi‘?fg§§n? Eer RETRSGES: a 3?@/ ‘T@I%f R err]
where R err] se"mme@& dnbladieqofisr akampler, Mogem rm:,ems, nitre CJagand, al kyl ,



cyancf, thi ocyanato, cyanato, hydroxyl, Clerr] al kyI,' derr] "

Kal oal kyl, Clerr] al koxy, Clerr] hal oal koxy, am no, - -  (err]

al’kylam no, di-Cerr] alkylanino, fornyl, Cerr]- al koxycarhonyl ,
carboxyl, Cerr] al kanoyl, Clerr] alkylthio, C[err] alkylsul phinyl,
C[err] al kyl sul phonyl , carbanoyl ,~ & &rr] alkylanido and 3- to

6- menber ed het er ocycl groups and optional 'y substituted phenyl,
phenoxy, benzyl, %’ﬁ?y?‘b%%r %ﬂd’@ﬁer’%@rﬁ)‘ﬂtﬁa? &Inlgr’%ﬁﬁg' delg alkenyl,
optionally sulg t}étamydylb,ycgg Qkamwlh&%%gwabﬂm‘zl, C‘Z“"@ biByélanlkgyano,
Cerr] alkyl, %{’ rr] halo g"l er I'KOXy_ or err al_oal koxy
groups, and a&drt® Sfa agopt%ico ﬂem%mé ]ni%ﬂ%?ietol?étﬁ%%mlgnh?%emg’g%%&ofﬁng'

cycl oal kyl andatietgreopyad ying being aptdopsllyesubgtitited: byl ¥y ¢m tatesr at ed and

unsat ur at gd stsciggégéso%%iQé@ed iePgD h‘ﬁ@&é@%,%eﬁﬁﬁ'&s@ﬂlﬂﬁﬂ.f : -n%)r/lc' oal kyl

or heterocycl gr en the

conpounds of bH#EeHyRy eff jontietint aspecdaliy mpthylal Reny haleallynly| especlally

al kadi enyl sulgffideebhe@UPs, LhafkdiBY OfpekliRF aihoriyanehednanshikeyy,

preferably contain P to,g ati oS ec!a.glml- up,.to éf, & b "Zat ms. A

cycl oal kyl grSﬁ%@Wﬁ!y Pricti&iumiey E%‘ﬁiyal R ?‘%’3mﬁ=&o @ 5‘2 Foms. A

diaclogalkoxyphenyl, furyl and dihalo«8356 cyclqalkyl groups or, im
ic the case where R™ represents a 6308 eyeloalkyl group or a 3- to
§-membered heterocyelic ring, optionzlly orthe-fused with a benzene
ring.
Preferebly, R2 represents a hydrogen atom or & clo@ alkyl
group. _
13 It is also preferred that R3-zepzesents a phenyl or naphthyl
group, eech group being optionally substituted by one or more
.substituents selected from halegen atoms, nitro, cyano, hydroxyl,
~ 31512 alkyl, clalz halealkyl, 01.12 alkexy, Clalz halqélkoxy,
anino, €14 alkylamino, di°clh¢ alkylamino, formyl, Ci.4

20 alkoxycarbonyl, carboxyl, phenyl, phenoxy and benzyloxy groups.

 More preferably, R3 represents a phenyl group optionally
substituted by up to three substituents selected from halogen
atoms, cl=4 alkyl, clué haloalkyl, cle@ alkoxy..clgé haloalkoxy,
phenyl, phenoxy and benzyloxy groups, or a naphthyl group.

25 Preferably, Ré represents a hydrogen or halogen atom or a
group =NR5R6 vhere R5 represents a hydrogen atom or an aminoc, cl_é
alkyl, especially methyl, 0306 cycloalkyl or 04«8 bieycloalkyl
group &and R6 represents a hydregen atem er a CIH& alkyl, especially
methyl, group. :

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

33 trimethylcyclopentyl, cyclchexyl, trimethylcycléhexyl, eyclooctyl,

TN



bi cycsl oal kyl group may preferably contain from 4 to 8 carbon atoms. A
ﬁqteropycl ic ring may be any 3- to 6- nenbered saturated or unsat.urated
ring systemcontaining at |east one heteroatom 5- and 6-nenbéred-riings’
bei ng especially preferred. N trogen-containing heterocyclic rjngs, such as
aziridinyl, pyrrolidinyl, morphinyl and tH azolyl, are particularly
preferred. Wien an f the_foregoin ubstituents_are designated
as being opti &WQ‘F’WXLSB%%XQIPE?%‘E?%%é’rcg‘&f’?‘iﬁizgﬁg%g?@bswrtrﬁ fti&lay be present.
When any of t herjlosigaget nge @pﬁémhzﬁgﬂsgﬁduperm% refPERBLHL S WYdrEgt akbm AN

al kyl substitue rou his may beiinea2 or anched and na referably
contai n up tomgi%’%lﬁd’ reg%ly EFTSP uB” ¢ ﬂf‘gg(arg%&éf %r%’bl.%% fhe imxﬁfg‘cﬁgt
preferred t hamiBfeger] eteprepeenentaa Ghenylpipekidyl €femr;] RaldeprybentE err |

al kynyl, er agt r Kyd_Or yr] bicycloal kyl group
or a 3- to 6- %ﬁ@éirﬁegh’ﬁ%%g F%%lg’l %iglﬁe%%g’écﬁrﬁogﬁ%ﬁ%r’ ri ng being

optional | y sulsblerarfdyorsphensl omerrlohewnist prepyiesentd,ect ed from hal ogen

atoms, nitro, «&YeNQreR¥eArkinyICl SédHoxpbikoryl , d@bkypidloal kyl, CJerr]
al koxy, (err], hal oal koxy, am™no (Jerr I kyl ami no, d rr].al kyl am no,

fornyl, err%i@?%m?%?%’&nyﬁi‘@ﬁhw ¥h ’ﬁ%/ﬁl,“"a‘@tknfx 4t ky| phenyl ,
di-Cerr] al kpiyhdignyl, gHenhpkyphietyll] bahoylGkerlidnylyst aabkylylggootas akd 1 N
the case mher gaR SLLL LEPTeRFNIGoR, FaSbHineYAATY] 190HR QL fodtie! ©

atom or an amino, methylamino, dimethylemine, hydrazine,

eyclepentylamine or bicyclcheptylamine group.

The present invention also_provi@es a process for the
preparation of a compound of formula I as defined above ﬁhich
15 cemprises |

(a) =zeacting a compound of the general formula

20 (1)

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

bromine atom with 2 compound of the gemeral formula
25 '

HNRle _ {II1)
1

in which R™ and Rz are as defined sbove, to produce a compound of
formula I in which Ré represents & chlorine or bromime atom:
(b) 1if desired, reacting the compound of formula I formed in (a)
30 with & fluorinating agent to produce a compound of formula I in
" which RA represents & fluerine atom;
{e) 1if desired, reacting the compound of formule I formed in (a)
with & reducing sgent to produce a compound cf fermula I in which
Ré represents a hydrogen atom;

33 {8y Aif desired, reacting the compound of formula I formed in (&)

This hﬂﬁHhSBumihﬁrmai
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heterocycle ring, optionally ortho-fused with a benzene ring.

=4- More preferably, Rlerr] represents a.(Jerr] alkyl,
Clerr] al kenyl, Cerr] alkynyl, Cferr] alkadienyl, Clerr] -
cycloal kyl, C[err] bicycloal kyl group or a 3- to 6- menbered” _
ni trogen-containing heterocyclic ring, - 6 - each group or ring being
optionally substituted by up to three 5 substituents selected from
hal ogen, espeditsh|g ceRPREneE Eeopgneral fomwahgdroxyl, Clerr] al kyl,
especially nmethyl, C[err] hal oal kyl, especially trifluoronethyl,
C err] al koxy, especi ally g&%ﬂ}@(y, C[er'r] h #gﬂl koxy, - ‘especially
trifluoronethoxy, phenyl, hal oal kyl ' di-Cerr]

al koxyphenyl, furyl and di halo-(err] cycl oal kyI groups or, in 10 t he
case wher o R Gt b SPRESSD! 369, g edhed QRbb! o 0:8h 2 Bapblls of

6- menber ed heterocy I ona o-fuse VAT
ring. famula?ﬂei@mm:@ R epxqsenei)rae%mm -§R dr egén at om or
Jerr] alkyl H ?cting a codméodn% 8t %rﬁﬁﬂ qr E@ﬂmeﬁhﬂ )eﬁ.ﬁ]

represents a ph jf or na gr.oup, each group bein ronal |y
substitut ed byshéﬁ% Bor engy both represent a hydrogen atom wit‘h diio omet:hane

in the presence of a diazotising agent to produce a compound of
10 formula I in which R& represents an iodine atom,

The process of step {(a) is conveniently carried out in the
presence of a solvent. Suitable solvents include ethers, such as
dioxane, diethyl ether amd, especially, tetrahydrofuran,
halogenated hydrocarbons, such as dichloremethane, and toluene.

i5 The reaction is suitably carried out at & temperature im the renge
from 0°C to 70°C, the preferred reactlon temperature being from
10°C te 35°C. It is also preferred that the reaction is carried
out in the presence of a base. Suitable bases include tertiary
amines, such as triethylamine, and inorganic bases, such as
20 potassium carbonate or sodiun carbonate. Alternatively, an excess
. of the compound of. formula I1I may serve as a base.

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

23 1f sulpholane or dimethylfermamide is used as solvent, it is
advantageous to use toluene as & co-solvent te ald dehydration of
the fluorinating agent. The reactlion is sultably carried out at a
temperature in the range from room temperature (sbout 13°C) to the
reflux't@mperature of the reaction mixture, the preferred reaction

30 temperature being from 40°C to the reflux temperature of the
reaction mixture. Suitable fluerimating agents imelude alkali
metal fluozides, especially potassium fluoride, and antimony
£fluoride. '

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

35 catalytic hydrogenéting agent, that is, hydrogen gas used under

e




substiituents sel ected from hal ogen atons, nitro, cyano, hydroxyl,
Clerr]. alkyl, Clerr] haloalkyl, C(ferr] alkoxy, Cerr] haloalkoxy,
am no, C[err] al kyl am no, di-Cferr] alkylamno, formyl, Cerr] 20
al koxycar bonyl, carboxyl, phenyl, phenoxy and benzyl oxy groups.
More preferably, R err] represents a pheny71 “group optionally
substituted by up to three substituents sel ected fiom hal ogen ons,

Clerr] alkyl, %F??Fﬁd REPOAFRyIT TP RYeEeRP% Sry® GBI -haPHeekeRYy ehd'
phenyl , phenomatamyiatbegzgémwx@f eﬂp&;areéaja naphitshyls@merdPerzad that this

Pr ef er abl y, R E‘tr r] %Fer% b3e ainh%éé’%%@g rhce @Er %ag Sui,gasﬁléphases

-NR[err] R err] F épr esent’s om or mno, Cerr]
al kyl , especi aﬂﬂcﬁu@%ttlayti,a'ﬂ @nﬂﬂ@scyﬂi@@aﬁkwmeﬁh}@[a@mq bﬂéymc@gtﬁ@cl

group and R erﬂalfsée%ru@ﬁeég %o&i@’%%&t?t&m ek é%x%fy‘ r Eo@iuﬁr}’hz d{zﬁ;&@&' al ly

met hyl, gro articular ref erre sub- group” o ounds
of formula | This step papElpp %F@‘h"ﬂi@ﬂﬂ}y capFiedents iz pypsensehof a

propyl, heptylgsivent. myé,so@ﬁe&ﬁ/é AndlEdd Q1HECE ONRRRYAd Rk bYdnol .
furyl met hyl, trifluorongthyl pheng hyl , di rret hox %ghenet hyl. %ent enyl ,

propynyl, The FRARUAGT Gt SHTRAIY , SAVLPL FUGoPT 2 CHMGALRTS i the zange
hydr oxycycl opefriopl 9°B5e 70°C; | thad pybfurakapanicylon cynpataenyd being from

trimethylgycl olrbeéyéd 3§y£J ooctyl,

> The process of step {d) is conveniently carried cut in the
presence of a solvent. Suitable solvents irnclude ethers, such as
dioxane, diethyl ether and tetrahydrofuran, halogenated
bhydrocarbons, such as dichloromethane, and, especially, toluene,

i3 The reaction is suit&bly carried out at a temperature im the range
from 20°C to the reflux temperature of the resction mixture, the
preferred reaction‘tempezature being frem 40°C to the reflux
tempersture of the resction mixture. It is aslse preferred that the
reaction is carried out in the presence of a base.  Suitable bases

20 include tertiary aminmes, such as triethylamine, and inorganic
bases, such &s potassium carbonate or sedium carbenate.
Alternatively, an excess of the compound of formula IV may serve as
a base. h _ _

When Rl represents the same substituent as RS ané R2

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

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

33 reaction temperature being frem 70°C to 110°C.




i ndanyl, bicycloheptyl, dichloroaziridinyl, pyrrolidinyl, nDrphollnyI
or, benzothlazolyl group; R err] represents a hydrogen atom nmet hyl or
ethyl group; or Rlerr] and Rlerr] together with the interjacent

ni trogen atom represent a phenyl pi peridyl group; R err] represents a 5

phenyl, fl uorophenyl, chlorophenyl br orro$henyl , chl oro-fl uorophenyl,
nmet hyl phenyl , prop Ip len trlfluoronethyl yl, nmet hoxyphenyl ,
et hoxyphenyl , "y o%/éﬁe“ﬁ%a IFr'F‘%tbﬁo%ﬁﬂ%ﬁ?&Y FpeqYing dmompound

t hoxyphenyl, of th@lgeﬁ@ul gérmupbenoxyphenyl, benzyl oxyphenyl or napht hyl
group; and 10 Rlerr] represents a quorlne chl orine, brom ne or iodine

atom or an am no, nethylam no, dinethylam no, hydrazino,

cycl opentyl ami no or bicycl oheptyl af*ho group. The present
i nventionsal so provides a process QU ptie preparation of a conpound of
formula | as defined above wWijfchNil ;onprlses &@% reacting a

conpound of the general for

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

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

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

The compounds of general formula I have been found to have
fungicidal sctivity. Accordingly, the invention further provides a
fungicidal composition which comprises a carrier and, as active
20 ‘ingredient, a compound of formula I as defined above. A method of
meking such a composition is elso provided which comprises bringing
a compound of formula I es defined above into assoclation with at
least ome carrier. Such a composition may contain a single
compound or a mixture of several compounds of the present
25 invention. It is also envisaged that different iscmers or mixtures
of isomers may have different levels or spectra of activity and
thus compositions may comprise individual isomers or mixtures of
isomers.

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

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

33 transpert eor handllng. A carrier may be a solid or a liquid,



i n which Rlerr] is as defined above and Hal represents a chI orine or
bromine atomw th a conpound of the general fornula 25 HENRlerr] Rlerr] .

(T11) in which Rlerr] and Rlerr] are as defined above, to produce a
compound of - formula | in which Rlerr] represents a chi orine or bronine
atom "~ (b) if desired, reacting the @onmpound of forrmula | forned in

(a) wth a quorlnatlng agent .to produce a conpound of faornmula | in
whi ch Rlerr] ABph¥deRt& mateTifds pikehatyformally gageoys; byp uhiey baschesn ng t he
~conpound of f @eipdedskdfer fBEh aN1{@)id, adbany of the carriers normally used

in formulating fungicidal compositions may be used.
Suitable solid carriers include natural and synthetic clays
s and silicates, for example nmatural silicas such as diatomaceocus
earths; magnesium silicates, fer example talcs; magnesium aluminiumn
silicates, for example attapulgites and vermiculites; sluminium
gilicates, for example kaolinités, montmorillonites and micas:
caleium carbonate; calcium sulphate; ammonium sulphate; synthetic
16 hydrated silicon oxides and synthetie caleciun or aluminium
silicates; elements, for example carbon and sulphur; natural and
- synthetic resins, fer example coumsrone resins, polyvinyl chloride,
and styrene polymers and copolymers; solid polychlorephenols;
bitumen; waxes, for example beeswax, parsffin wax, and chlorinated
13 mineral waxes; and solid fertilisers, for example superphosphates.
Suitable liquid carriers include water; alcohols, for example
isopropanocl and glyecols; ketomes, for example acetons, methyl ethyl
ketone, methyl isobutyl ketome and cyclohexancne; ethers; arcomatic
or araliphatie hydrocarbons, for example bgnzene, toluene and
20 xylene; petroleum fractioms, for example, kercsine and light
mineral oils; chlorinated hydrocarboms, for example carbon
tetrachloride, pexchlorcethylene and trichloreethane. Mixtures of
different ligulds are oftem suitable.
Fungicidal compositions are often formulated snd transported
25 in a concentrated form which is subsequently diluted by the user
before spplicaticn. The presence of small amounts of a carrier
which is a surface-active agent facilitates this process of
dilutisn. Thus preferably at least cne carrier in a composition
'a@c@rding to the invention is a surface-active agent. For example
30 the compositicn may contaln at leasst tws carriers, at least one of
which is a surface-active agent.
& surface-active agent may be an.emulsifying agent, a
dispersing agent or a wetting agent; it may be nonfeaic or ienic.
Exemples of suitable surface-active agents include the sodium or

35 calcium salts of polyacrylic acids and lignin sulphonic acids; the



with a conpound of the general formula

HNR[err] Rl err] (1v) 5 in which Rerr] and R err] are as
defined above, to produce a conpound of formula I in which Rerr]
represents a group -NR[err]Rerr]; -and (d) if desired, reacting a
conpound of fornula I formed in (¢) in - 30 -which Rlerr] and Rlerr] both
represent a hydrogen atomwi th diiodonethane I n the Eresence of a

di azoti si ng adEREeREIPBARICEUSES Gipotity 8fidoor slighaticaapines /R & IRFerr]
represents an deateDeingt @ﬂlleast 12 carbchBeoﬂw dectite AbL&IAR ¢Hh keShylene
conveni ently carrled r.esence itable

i f I . .S
sol vents i ncl ¢ &?fb‘& r plsﬁ?gﬁf%? oxide; gﬁ‘?&yaﬁ' 18 sg?i%g\égg iad-tal
especially, taaramy@ﬁr.oémmg or penca@:}y@@emﬂedcmswaboﬁsmhﬁecmm

di chl h out at
aI tceng(rafgfﬁr 2% ny?ﬁ% togi&ge%d/gé pr??%%%ﬁ[ err i ?ﬁdd%fée{!ri&)?é% g%lr ger lrJed
reaction temeﬁ%ﬁr@@b@hgﬁﬁ pbeyl phenols(| £ F@m@%ﬁt@@}lﬂmnﬂt ofrs al so

preferred thaty lheyT8a6hi ORILR AAVLLRL oxide ar@Ybr ipRobfiRnB! &8RRAGE Of a base.
Sui t abl e bases | nc;‘{ude tertiary am nes, such as triethylanm ne, and

i nor gani ¢ basc®1rkatas 9% %@Pho‘?ﬁﬁeésﬁ (FHEE rISTHERER TS PP REaRT arbtiik 8T
Al ternativel y,alkaltxeasth metal saflcé h@r@ﬁmydsaﬁiuﬁcgamba df lsulPhurser ve as

R o A T T
molecule, for example scdium lauryl sulphate sodium secondary
alkyl sulphates, sodium salts of sulphenated castor oil, and sodium
alkylaryl sulphonates such as dodecylbenzene sulphonate; and
poelymers of ethylene oxide and copelymers of ethylene oxide and

15 propylene oxide.

' The compositions of the imvention may fer exampie be
fermﬁiated as wetteble powders, dusts, granules, solutions,
emulsifisble conecentrates, emulsions, suspension concentrates and
aercsols., UWettable powders usually contain 25, 30 or 75% w of

20 active ingredient and usually contain in additien to solid imert
carrier, 3-10% w of a dispersing agent and, where necessary, G-10%
w of stabiliser(s) and/er other additives such &s penetrants or |
stickers. Dusts are usually formulated as a dust coucentrate
heving & similar composition to that of & wettable powder but

25 without a dispersant, and may be diluted im the field with further
solid carrier to give a composition usually containing %-10% w of
active ingredient. Granules are usually prepared te have a size
between 10 and 100 BS mesh (1.676 - 0.152 mm), and may be
manufactured by agglomeration or impregnation techmniques.

30 Generally, granules will contaim 3-75% w active ingredient and
§-10% w of additives such as stabilisers, surfactants, slow release
modifiers and binding agents. The so-called "dry flowable. .powderxs” .
consist of relatively small granules having a relatively high
cencentration sf active ingredient. Emulsifiable concentrates

35 usually contain, in addition toc a sclvent and, when necessary,



di rret'hyl formam de or a m xture of acetonitrile and a crown ether. 25
sul phol ane or di methyl formani de is used as solvent, it is - .. R
advant ageous to use tol uene as a co-solvent to aid dehydratien of :
fluorinating agent. The reaction is suitahly carried out at 'a"" .
tenperature in the range fromroomterrpe?altlufe (about 15[err]C) to the

fl t t f t ' ' et h d ' 30
Lot al ur 6 bEPHE B AFRF FIL FOTTIts PRI o RGYGLLY B L HETs and

| f

t he

reaction m xt @r20% “QBuwi tfhithet |addlithatsi sgclagenssabilhtiarde pdreakants and net al

f1uorides, es%%%%@s‘i'a%.rﬁ%i%i%é‘ép fé#‘éﬁ'ei{mg& %)Qgc&{&k@&ére afsual% uoride. 35
-7 - e Process Ol fStep 1) le conveniently carried out in
t he pr esenpevrgiedases aisventebt&in eabtebles| peissdineatinge fdewaltl®, such as

5 product and usually contain 10-75% w active ingredient, 0.5-15% w
of dispersing agents, 0.1-10% w of suspending agénts such zs
protective c¢olloids end thixotroplic agents, 0-10% w of other
additives such as defoamers, corrosicm inhibitors, stabilisers,
penetrants and stickers, and water or an organic liquid in which

10 the active imgredient is substantially inscluble; certain oxganic
solids or inorganic salts may be present dissolved im the
formulation to aésist in preventing sedimentation or as snti-freeze

b agents for water.
Aqueous disparaions and emulsions, for example compositions

15 obtained by diluting a wettsble ?owder oY & concentrate asccording
to the invention with water, alse lie within the scope of the
Invention. The sa@d enulsions may be of the water-im-oil or of the
oll-in-water type, and may have & thick ‘mayonmaise’ like
consistency.

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

Of particular interest im enhancing the duratiom of the
proetective sctivity of the compoﬁnds of this inventiom is the use

25 of a carrier which will provide a slew release of the fungicidal
compounds into the envirenment of the plant which iz te be
protected. Such slow-release formulations eculd, for exampls, be
inserted in the soil adjacent to the rocts of a vine plant, or
could include an adhesive compeonent enabling them to be applied

30 directly to the stem of a vine plant.

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

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



Mo e e me ae e e

Qioxéhe, di et hyl ether and tetrahydrofuran, halogenated | hydr ocar bons,

sych ‘as dichl oronet hane, and, especially, toluene. 15 The reaction is
suirtably carried out at a tenperature in the range from20[err]C to
the reflux tenperature of the reaction m'>igure, t he preferred
reaction tenperature being from 40[err] C t°6 the requx tenperature of

the reaction m ref erred t hat action is
carried out if" %ﬁhéﬁ %%gﬁcg‘%%fmeg%ﬁg eh{é%‘ f %%f & 1%%%%5’ rﬁogm‘q%Wmﬁ ude®
tertiary am nee b@rgmmas wi th etuahl amcrme?umimrr mpgaﬁticén bases, such as

pot assi um car bo”"ﬂ‘%e%r@%‘%&h“ﬂv‘é@%?&(‘%%f wide eg%'n&&éﬁi%kz;y%nythé” %Cess of

t he conmpound of for serve as
Rl err] repres@&hetecthen s%’rrﬁf%mti@tﬂ%%@rﬂﬁ inar Rpagsd afiRplR[ efypical crops.

represent s theheerrea tﬁéstpebt@tedaﬁn&aér&meg tgzeme@&peagﬁcrcamaé &la
formula I, %P ound of formula |11

conpound of . f a PRPLES0RY &9BaEeps. an e(g)"r?f‘éfntﬂ rPEPB?%MBE‘ “is
]E)erfolrrred a/s @6&1@.&@%@%&5&@@@6&@Ii@adwﬁhﬂmamanpbynm;seaatm,omd )also a . :
orrmula I11/1YV, The di gzoti si ag se te may be
any al kyl esté xtety °fo%XtﬁF?$b§%° i, su%oﬁén&% |’rrh‘f°§e Eig‘rpﬁaé peci al |y
preferred. | h@m@llv mmlakqd dysthees usk of tar sust@riadfqmum;n this may also
Serve as g %@im\("'*tshf&%eg' iﬁ%%é%ng% f&&fﬁ%{{gn I'S
rom err[Cto

sui tably carrre out at a tenperature Oferr]C, the
preferred 35 exampdgéti on tenperature being from 70[err]C to 110[err]C

- ' Example 1 . :
Preparation of 5-chlore-6-{4-methylpheavl)-7-cvelo-pentylamine-
15 1,2,4-triazolell,5-alpyrimidine
(Rgsqyclopentyl; RZBH; R3E&~methylphenyl; Réeﬂl)
S,?nDichIOEOaée(A-methylphenyl)=i,2,4-triazolo-[l.S-a]s

pyrimidine (1.8g, 6mmol) was dissolved in tetrahydrofuran F-\

selution of eyelopentylamine (0.51lg, 6mmol) and triethylamine

20 (0.61g, 6mmol) in tetrahydrofuran (2xl) was then added with
stirring and the stirring continved for a further 3 hours at
embient temperature (20°C). The reaction mixture was then
evaporated in vacuoc and the residue extracted with dichloromethane
and water (100ml each). The organic layer was dried over sodium

25  gulphate and the solvent evaporated in vacuc. The residue was
crystallised from ethyl acetate to give 1.7g 5-chlore-6-(4-methyl-
phenyl) -7 -cvelopentylamine-1,2,4-triazole{l,5-a]pyrinidine as
yellowish crystals, m.pt. 158°C. Yield: 87% of theoretical

lﬁ R:8 =1.3-1.75 (2m, 81); 2.43(s,1H); 3.73{(m,1H}); 5.97(4,1H);

30 7.25(m,4H); 8.25(s,1H) ppm

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

{1,5-alpyrimidine

35 (Rlecyclepentyl; RE%H; R3aphe@y1;7R§eBr)




A Y

- 8- Conpounds of fornmula Il may be prepared by reacting a
cqQnmpound of the general fornmula [err] 5 in which Rerr] is
as defined above, with a chlorinating or brom nating 10 " agent, such as
phosphorus oxychl ori de or phosphorus oxybr.aom de. .Conpounds of
formula V can be prepared by reacting - 1337anino- 1, 2, 4- triazole with an

appropriate maloni¢c .a st u Kk e_c ndrtlon ording to
the method of Y. M %‘?ﬁomcge"?he 22 sz“iatrrrhathﬂ i7s % p@’ﬁﬁm s 15
Conmpounds of fSQrmwB hé dsdolvédaie ﬁermmiydr@ﬁmmde@nﬂr) .cal éaﬁ\,mon offr epar ed
by processes gnal u 0 kn r S ounds . of

gener al forrrulatf f a\%gil‘% é(lé $ gmﬁ&%hég% cyol@?éfmxlmi-;%aﬁ |vrn¥m§/@19 in
Accordingly, tdesramwdentiom (Embhees phevi gldedawhilist *W@Edﬁm@ tlemposi tion

whi ch conmy i SG4ar Al B bhffind0d, f:ﬁrsaaﬁlr‘ci‘@r 2 homf&&%e&iﬁkﬁl&hc Eenfp@EPQuRd Of
formula | as defin above. A nethod of. mak mggsuc a conposition is

al so provi ded 48/ €h c3hproesesiasy phgtyrg vas then evaporated in vacuo and the
residue extracted with ethyl acetate and water (100ml each). The

organic leyer was dried over sodium sulphate and the sclvent
evaporated in vacus. Column chromatography of the residue on a

10 silica gel column (3.5 x 15em) using 3:7 ethyl acetate: petroleum
ether as eluant gave 0.6g 5-bromo-6-phenyl-7-cyclopentylamine-
-1 2,4-triazclo- [1,5-a]pyrimidine es & yellowish oil.

’ Yield: 28% of thecretical.

Lom:§ =1.3-1.7(2m, 8); 3.64(m, 1H); 6.05¢d,1H); 7.34(m,2H);

15 7.50(m,3H); 8.26(s,1H) pom

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

tfiézelemlJSea]pyrimidine
20 gklaeyclopentylg RzgﬁiﬂR3s¢«methoxyphenyl; R%EH)
5-Chlore-6- {4-methoxyphenyl)-7-cyclopentylamine-1,2,4-

triazolo[l,5-alpyrimidine (5.lg, 14.8mmol), prepared by a method
analogous to Example 1, was dissolved in a mixture of methanol
{100ml) and equeous sodium hydroxide (1IN, 15ml), palladium {0.3g;

25 on charcoal, 5%E 10 N) was added snd the reaction mixture stirred
for 3 hours under hydrogen (3 bar). The catalyst was removed by
filtration and the filtrate evaporated in vacue. Column
chromatography of the residue om & silica gel column (3.5 x L5cm)
using &:1 ethyl acetate: petroleum ether as eluant and evaporatiom

30  of the sclvent in vacue gave Z.Sg §- (& -nethoxyphenyl)-7-cyclo-
pentylaemino-1,2,4-triazolo-[1,5-a]pyrimidéine as cclourless
erystals, m.pt. 127°C. Yield: 57% of theoretical
_1H=NMR:6%1.35-1,75(2m,8ﬁ); 3.88(s,3K); 6.16(d,1H); 7.00(dd,2H);
7.34{m,2KH); 8.32(s,18); 8.34(s,1H) ppm

35

i



a coﬁpound of formula | as defined above into association with at

least one carrier. Such a conposition may contain a single .. conmpound

or a mixture of several conpounds of the present 25 i nverition. 1t i's

al so envisaged that different isomers or m xtures of i.somers ‘may have

different levels or spectra of activity -aRl - t hus conpositions may

conprise ‘individual isomers or m xtures of | somers. A

conposi tion aé¥gmteni to the invention preferably contains 30 from0.5 to

95% by wei ght P@@mtcryﬁ dfnsrnﬂ,d:hgﬂimmo §-phenyl 47 -¢3E 1oty Thnd n6 ONJ0SLL i ON

according to th: 1 nver any. material wth which the active
'“”“";' lpreintd: J%?C|I|tate ati.on to the locus to be

I ngredi ent i s=ForHHA appl | 5
treated, whiclrN® cﬂi@@entyl’ Ik ephensl ; pk%-ﬂ-& REER 98H§‘0 =HPr to

;alc: L]:“t gt 8 stor ag% miReure! éf"\ﬁsggiémo% %get@ngi ﬂ%y wﬁ %%&:&i&&mromr ,;9;, gagglohg or
but whi ch hastbésselo(1,5- &dwmégm (Bolg.o@ﬁm@ml puéRAredrity angedfod: he

carriers norngblis éé%@dm gxampﬂenzf%eiiﬂ&ﬂndiﬂg { 409, CtO/en OIS E4A9SaARY be
- used. tabl e solid carriers _include natural and synthetic

clays 5 andokpamecit®y) ver refhmisdelomalr Beursi|  4%8TseRAM 188 bt omaceous

reaction mixture was washed with water (50ml) amnd the erganic layer

10 separated, dried over sodium sulphate and svaporated.
Recrystallisation of the solid residue from diisoprepyl ether gave
2.3g S-methylamino-6-phenyl-7-cyclepentylamine-1,2,4-
triaszolo[l,5-a]pyrimidine as colouriess erystals, m.pt. 158-160°C.
Yield: 75% of theoretical '

15 1‘H=NMR:5&l.25=1.7(mm,8H); 2,95(a,3H3; 3.42(m,1H); 4.48(m,1R);
5.55(d,1H); 7.3-7.5(m,5H); 8.03(s,1k)

Example 5 _

Preperation of 5-fluocrc-6-(4-methoxyphenvl)-7-cyclopentylanine-
20 1,2,4-triazololl,5-a]pyrimidine
- g(Rlecyclogpengrl; _RZEH; Rss&»methoxyphegyl; R@Fl

Potassium fluoride (3.1lg, 0.05mol) was suspended in & mixture

of dry sulpholane {60ml) and toluene (20m1) and the mixture was
then refluxed for 6 hours over a water separator.

25 5-Chlore-6-{4-methoxyphenyl)-7-cyclopentylamine-1,2,4-
triazele[l,5-alpyrimidine (8.5g, 0.025mel), obtained by a method
anzlogous to that of Example 1 ebove, was added at room temperature
and an azeotrope of sulpholame and tocluemne distilled off until the
reaction temperature reached 200°C. The reaction mixture was then

30 kept at this temperature for 3 days before cooling to room
temperature and then pouring into water (600ml). The mixture was
then filtered and the preecipitate washed with water. The
preciplitate was then dissolved in dichloromathane, extracted twice
with water, dried with sodium sulphate eand the solvent was

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

LT



eart t;s; magnesi um si l i cates, for exanple tal cs; magnesi um al um ni um
silicates, for exanple attapul gites and verm cuI ites; alum nium

silicates, for exanple kaolinites, nmontnorillonites and i cas;

cal ci um carbonate; cal ci um sul phat e, amop $um sul phate; synt hetic 10
hydrated silicon oxides and synthetic cdl ¢fum or al um ni um silicates;
el ements, for_exa Ie on and sul phyr tural and S tic
resins, for eﬁ%ﬁ%g@ c‘fg&ﬁ F%%.elr‘f“{é‘g Lg f/gfny ecm%Fd oft ik § g?ﬁiﬂ‘styrene
pol yners and ¢éujzsl m@uesolﬁtas@da}gm @bemrsphy on siMK:ewﬂnwW@ for
exanpl e beesugic..nar g Jagx Pekhof Wnkioasahd Y12k

solid fertlllsers for exanp e super U|ta%Fe l'iquid

carriers inclfidis Viafbtoreacdhopshonys @YQ% rr?b'lcéfd@?e‘tt}”ﬂ%%%ﬂ@oéa?td‘i tzhegolo
gl ycol s; Iset ORES;. o Ofr G MM G50k RloQBRr1eFR dfseiiMle solid, KEFONQ4¥@L DY

I soutyl ket one and c cl ohexanone et hers; ‘aromatic or araliphatic
hydr ocar bons, ¥$%¢:ex thaererieals ol uene and 20 xyl ene; petrol eum .
fractions, for exanple, ker05| ne. and | i ght mneral oils; chlorinated

hydr ocar bons,

£

forex npl e carbon tetrachloride, perchloroethylene and

trichl or oet hate ures of di fferent l'i qui ds are often sui t abl e.
Fungi ci dal Byepsirat] 7 tayehepantivédanin in a
concentr gped f WE{.JE& h§rsuhs i&% di luted by the user before
appl i cation. %mm%e%%@“ﬁm?ms of a garrier which is a
surf ace- act i vER ag¥atogentyl| 1RarEs R w2schdoypphenydg R =1 dj| ution. Thus

pr ef e: ably at | eagltﬁm gagJogd@rgnmrmogéu,,g@ntylwiﬁ&cord| ng to the
‘invention is rface- | ve agen r osition may
contain at i‘-ﬁ Fﬁ eris 2l pyripidie 6ﬁ§%ﬂém°%gmh?%q?§gg’gp

surface- act [ Vﬂeﬂ@an&mat.@gou,s to thét sirf:ampiact Iabev@,gaﬂﬂ dm.pd&@mfze

emul si fyllgg ag%mtl’) wers mtg(éj It:%get':’helrng Iasgg %ﬂf}éﬁr ngt k%%l%%gg adaba MY be

noni oni ¢ or es of sul SUI’ rve agents i ncl ude
t he sodi um orunder nitrogen and the reaction mixture heated for 3 hours at 80°C.

The reaction mizture was then ceoled te room temperature and
filtered. The solvent was distilled off in vacuo and the residue
was purified by flash column chromatography on silica gel using 7:3

20  petroleum ether:ethyl ethancate as eluant to yield 1.33g
5=icd@=6=(Zuchloroﬁhenyl)~7ocyclopentylamina=l,2,4~triazole~
[1,5-a]pyrimidine as colourless crystals, m.pt. 150°C. Vield:
30.3% of theoretical. | '

25  Examples 7 to 117 -

By processes similar to those described in Examples 1 to 6

gbove, further compounds accerding to the invention were prepared

gs detalled in Table I below. In this table the compounds are

identified by reference to formula I. Melting poiﬁt; MMR end C,H,N
30 analysis dats for the compounds of Examples 7 to 117 are given in

Table IA below. ‘

33




35 ‘calciumsalts of pol yacrylic acids ahdi i“g'r'\.i n sul phoni c aéi”d'é the

10 | condensation products of fatty acids or aliphatic amnes ar am des
containing at |east 12 carbon atoms in the nolecule with et hylene .2 -
oxi de and/or propylene oxide; fatty acid esters of glycerol -~ sorhitol’=
sucrose or pontaerythritol; condensates ofl6 hese with 5 et hyI ene oxide
and/ or propyl ene oxi de; condensatl on products of fatty al cohol or
al kyl phenols, for exanple p-octyl phenolfABEE L p-octylcresol, with.
et hyl ene. oxi decmmww ———Sulphates or_sulphonates.of
t hese condensation pr oduct s al kali or al kaline earth netal salts,
preferably so 3@‘um salts, sul phuric Rz)r sulrgmni c acid est erﬁ
contai ning at 1%ast 10 car bgn atons in the | ecul e, for exanple
sodi um | auryl sul phate, sodi um secondary al kyl sul phates, sodiumsalts
of sul phonat ed cast or oi g di um | kyl #J ates ch as
dodecyl benzene 7gul phonatiéycl%% n%a pol ymerig of Z{"\F%Fé e}gggfde anzM
copol ymers of é hylene oxide ahd 15  propy!ene oki0§#, phenyl The
conposi tions ofg the invention #éay for exanpie be 4. oc Hf %g}&@t ed as
wett abl e powders, dust Sb granul es, sol utions, i fiable
concentrat es, ¥hul si ors¥ S¥SHERHIA concent T at es %ﬁgﬁ henyl
11 2,4 ,4- (CH3)3 ® phenyl w
eyclopentyl
12 eyclooetyl ® &«0@H3 phenyl ®
13 4-phenylpiperidyl phenyl ®
14 2,4-(CH3), pent-3-y1 L w
15 eyclopentyl " 4°OCH3 phenyl cyclo-
' pentyl
amine
}_L.S [} . & o “Nﬁms
17 -«CH(CH3)2 w #nOCZHS phenyl Ci
18 2,2,5-(CH,)4 cyclohexyl v phenyl n .
cyclohexyl )
19 indan-2-yl " phenyl w
20 ~CH, ~CH, 3-CL phenyl "
- 21 =CH(CH3)2 44 &aCHs phenyl ®
22 eyclopentyl n éaOCH3 phenyl u
23 cyclohexyl ' " phenyl »
L] e 2]
24 CLZHZS
25 cyclopentyl w phenyl "
26 cyelopropyl u " "
27 cyclepentyl » 3-CF3 phenyl ®
28 " . 4-Lo n phenyl "
29 " : “ 4-OCF, phenyl o
30 v » naphth-2-yl "

31 o w 3,&-(OCH3)2 phenyl




aerosols. \Wettable powders usually contain 25, 50 or 75% w of 20 act i {}é

ingredient and usually contain in addition to solid inert .. ., carctier, .. ..
3-10% w of a dispersing agent and, where necessary, 0-10% 2w df * 1 = 37 1
stabiliser(s) and/or other additives such penetrants or-.,*,,~ strckers. .1,
Dusts are usually fornul ated as a dust concentrate having a sim |l ar

conposition to that of a wettable'% ayWM thout a di spersant, and
may be diluted.in the field with f L P&gﬁég%?fd carrier to give a

conposition usyal ly containing [err]-10% w of active ingredient.

G anul es are ygually prepareg*to have a si z@? gbet ween 10 and ﬁ_’f)o BS
mesh (1.676 - 0-182—+H—ahd-rBYy--be————manufact-uredby--agghoneration or

i npregnation techni ques. 30 Generally, granutes will contain [err]-75%w
active ingrediz@nt and eyQepé®tyly of additiwWes such pgienglabil i seels,
surfactants, s§3ow rel ease . hodifiers and bi ndéf“rgg %%, lit s. The,so-called

"dry fl owabl e powders” consi st of relatively SR granul es having a
relatively hi gt concentré&tion of active " ngredipknylyEnul siffable
concentrates 3p usually cept@iyn, in additian tqua,splvent and, when
necessary, co2sol vent, 1-50% w vaact?ve i ngredient, 2-20%
w v emul sifier¥ and benzyl R ®

37 evelopentyl ®»  2-Br phenyl ' »

38 -CH(CHB)z _ ® . " w

39 bicyclo(2.2,1lhept-2-yl ® » ®

40 cyelopentyl ® 2-F phenyl "

41 =CH(CH3)2 # " ®

42 : u » naphth-2-y1 "

43 " u 2-Cl phenyl =

b4 ® _ n 4-F phenyl w

45 - CHchsC(CEia ? 2 = phenyl "

486 ~CH3 ' °CH3 écacﬂg phenyl w

. \.'-.

&7 oCHZCHEsC(CHS)Cﬂzcﬂzcﬁe(!(CHs)z -H &«CH3 phenyl ®

&8 ” » 4=OCH3 phenyl »

49 -CHy -CH, " -N(CH,),

50 fur-2-ylnethyl -H phenyl -Gl

51 benzothiazol-2-yl " " .

32 morphelin-4-yl . -

53 2-0H cyclopentyl « " "

54 ~ cyclopentyl ' '" z;uocéﬁs phenyl w

35 -CH{CH,} "  3-CF, pheayl .-

3°2 _ " 3

56 " » 4- C3H7 phenyl »

57 * » &-CFBG phenyl "

58 " ” 4-3C 6H5' phenyl "

59 " ® %4-biphenylyl ®

6@ » # 3,&~(0€H3)2 phenyl ®

61 eyclopentyl @ !&=@CH266H5 phenyl *

This Sheet Has Been Rtﬁlacedl
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0-20% w v of other additives such as stabiliser S, penetrants and o
corrosion inhibitors. Suspension concentrates are usually,, ., conpounded,,
so as to obtain a stable, non-sedinenting flowable 5 pfodact and usudal |

-

P
b
9
Y

contain 10-75% w active ingredient, 0.5-15% w of di spefsi-ng agent.s,
0.1-10% w of suspendi ng agents such as - 18 -protective colloids and _
t hi xotropi c agents, 0-10% w of ot her addi ti ves such as def oaners,

corrosion inhibitors, stabilisers, TABLE I geqredpusflds and stickers, and water
or an organic Jiqguid in wWhich 10— The active ingredient 15 substanttally

i nsol ubl e; cerg®ai n organic 1 solids or imorga@ c salts may be_gresent
di ssol ved in tire f or mufat i on to _assist in preventing sedi meft ati on or
as anti-freeze agents for water. Aqueous di spersions and

emul sions, forgexanple conwjgﬁ;&ns 15 obtn%i ned, R, di lﬁ&}’%‘%‘ﬁ weit abl e
| [ 5

powder or a concentrate accor to the inventgd wat er, al so
lie within theé3scopdisielsl.2.1]heptn¥eyk i on. “The &8CH; ahehglons nhy be of
the water-in-q or of the « oil-in-watef typf_,cla%‘gen?y have a thick
"mayonnai se' |1 ke consi stency. 20 The cohposition of the
invention may & so cont ai ¥ 3PRERLYL i ngr edi"ent #-3Fophesyinpl e ot her
conpounds possgssi ng her bi .grdak, ) i nsectieci dal or fungicidal =
properties. art'?Iﬁ ar_interest, in enhancing the dugation of
t he prot &tive b&ﬁ’%ﬁ*@y% Wg"%bﬁpounds of this invention is the use
25 of a carréger which will provide a sl ow rel eds®rophdryd fungi ct dal
conpounds i nt %gt he enviro Igéegj the plant which,is to be pg ot ect ed.
Such sl owrel ease fornmnul atl on c'a%l d, for exanple, be inserted in the
soi|l adjacent %o t hdicyoiel?R. . hlhepse2mtlant, dr-  2-F phanyd. i ncl ude™ an

adhesi ve conpopent enabliggibpeseydio be applied 3G.r gidfgt!y to the stem of
a vine plant. :

72 «-CH(C&!s)z " n w
73 bicyclof2.2.1]hept-2-yl " v b
74 - cyclopentyl “ Z-OCHéﬁéﬂs phenyl *
73 -CH(?HS)z w w »
76 bieyele{2.2.1jhept-2-y1 “ ® "
77 eyclopentyl " 2,3-(0CH;), phenyl " ~
78 - CH(CH,) o ow n
79 bicyelo[2.2.1}hept-2-y1 " " w
80 ~CHZCH2~(3~CF3 phenyl) » QQOCH3 phenyl w
81 “ o 2-Cl phenyl "
82 2,2-dichloreaziridin-1-yl ® 4«0853 phenyl "
83 " w 2-C1 phenyl »
84 pyrrolidin-1-yl B ® *
85 bieyele[2.2.1)hept-2-y1 u &-OCHB phenyl -NH-
' bieyelo-
[2.2.1]-
hept-
2-y1
86 w ” "2-Cl phernyl »
87 " | .o 4=GCHB_pheny1 H
This Sheet Been




The invention still further provi des the use as a fungicide of a
conmpound of the general fornula | as defined above or a .. Gonposjtion as,
- defined above, and a nethod for conbating fungus at a lloeus, whi'ch 2
conprises treating the locus, which may be_for 35 exanple plants_subject -

to or subjected to fungal attack, seeds &f %9 -

s

. an

-12- such plants or the nmediumin }thf(&;ﬁri such plants are grow ng or
are to be grown, with such a~*28kpduABPHYE8Mhositi on. ) The
pr esent inventéon is of wmde applicability 1n the protection of crop
pl ants agai nstﬁ"ungal attack,1 Typi cal crops,2 3 which may be Ré ot ect ed
i ncl ude vines,>yrain crops sg‘ch as_wheat _an barl ey, apples and
tomat oes. The duration of protection is normal |y dependent on the ,
i ndi vi dual congound sgleeleds antkal.50,2 4 Vagliat yngfyiexternaly factors,
such as climte V\/noseyf%rrpgjgt |2‘%ﬁ4 ynormatlmly njutiggt eay by the use of a
suitable for m#%tion. 10°yelopent¥he inventich is*further illustralidyy
the follow ng g¢ exanpéfsiopentyl Exanpl e 1 4-OCH, phenyl -
' 51 bieyclo{2.2.1]hept-2-yl w 2-CL phenyl "
92 2,2-dichlorccycloprop-1-yl » 3,4,5=(0€H3)3 -Cl
phenyl
93 eyclopentyl » 2-F phenyl ~NH-NH2
94 bicycle{2.2.1lhept-2-yl « phenyl -Br
95 -CH(CH,) | #om n
96 2,2-dichloroeyeloprop-1l-yl * " .
87 «CH3 " 2-Cl phenyl -Cl
98 | e : =CH3 * "
99 -G H, -H .
100 ~CH, _ ® 2-F phenyl ®
101 » «CH3 » ' »
4 “
102 'GZHS -H # . "
103 cyclopentyl . éoOCH3 phenyl oNHz
104 w ® 2-C1 phenyl "
1905 " v - 2-C1,6-F phenyl -Gl
106 =CH(CH3)2 w # ®
107 bicyclo(2.2.1)hept-2-yl ® 2-C1,6-F phenyl n
108 =GH2C§H2~ {3,4- (OCH3) zphenyl) w * : "
169 =CH3 °CH3 » _ »
110 bicyeclo[2.2.]lhept-2-y1 -H 2-Cl phenyl oNHz
111 ' -GZHS °CZHS 2-C1,6-F phenyl =G1
112 ® " 2-F phenyl w
113 " " 2-3r phernyl »
114 w w 2-ClL phenyl u
115 " _ ' " 4-0CH, phenyl "
1186 cyclepentyl -H w I
117 bieyelo[2.2.1]hept-2-yl ® 2-Cl phenyl u

TR



Preparation of 5-chloro-6-(4-nethyl phenyl)-7-cycl o-pentylam no- 15 C
1,2,4-triazol o[ 1, 5-a] pyrimdine (Rlerr]=cyclopentyl; Rerr]-H,_
Rl err] =4-net hyl phenyl ; R err]=0) 5 7-Dichloro=65~..~ =3 " 3
(4- met hyl phenyl )-1,2,4-triazolo- [1,5-a]- pyrimdine,  ¢1-8g, :6miol)
was di ssolved in tetrahydrofuran. A = 2801 ution of cyclopentylam ne
(0.51g, 6muol) and triethylam ne 20 (0.61 6nmmmol ) in tetrahydrofuran
(2m) was then added with stirri r@%ﬁﬁhe stirring continued for a

further 3 hours at - anbi ent tenperature (20LerrJC), .The reaction
mxture was then 1, Nb’gﬁ%va orated ip vacuo an thqge“r%%%ﬂ_ 'ag%irsac ed with.
di chl or onet hang®:  *~ BPRMat er (10§p%)e'ea8h%. he .%(r?%?ni Ia%edr ZE‘dri ed
over sodium 25°° sul phate and the sol ¥ent “BVSpdsPat B vERRG Calep Fauad g e

was crystallised fromethyl acetate to give 1.7g
S5-chloro-6-(4-methylg 1 7¢n g3N€9Y ) 143 -Cyclopentylamno-1, 2 ,4-triazolo
[1, 5-a] pyrmi di ne as - (mi/éﬁl'owﬂsh %rystal s, mpt. 158[err]C. Yield: 87%
of theoretical (=, 5nr  HAWRWor r 1= 1.3-1.75 (2m 8H); 2.43(s, 1H);

3.73(m 1H); 5]; 97(8511—9&&&99 ?_%l. 25(m 4:-|) ;8. 2|5(s, 1H) prz)m I Exanpl e 2
Preparati on of 5-bronp- 6- - /-cycl opentyl am no-1, 2, 4-tri azol o-

[1,5-a] pyrimdine §%%{*e$ﬁe§zéyy?)opent yl; Rerr]=H R err]=phenyl;

Rl err] =Br) 7.48{dt 18}, §.25

(5,1H)
8 1.35-1.78(z,BH), 110
3.75(m,1H), 3.85
(s,34), 6.05(d,1H),
6.95(m,3H), 7.88
(dt,1H), 8.27(s,1H)
9  1.3-1.8(2m,8H), 118
1.45(t,3H), 3.78
{m,1H), 4.08(q,2H),
6.05(4,1H), 7.00 N,
(m,2H), 7.25(m,2H),
 8.25(s, 1H) |

10 1.3-2.03(3mw,6H), 148
3.25(m,1H), 3.86
(s,3H), 5.75(d,1H),
7.02(m,28), 7.27
(dd,1H), 7.44(dd,1H),
8.20(s, 1K)

11 0.5-1.8(mm,13H),  124-
6.06(d,1H), 7.83 130
(m,2H), 7.45(=m,3H),
8.28(s, 1H)

Y
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- 13 - 5, 7-Di br ono- 6- phenyl -1, 2, 4-f riazol o[ 1, 5- a] py?? mdine

- e

(2g, . 5.7 mol ) was dissolved in tetrahydrofuran (40nl).., A sqlution .
of triethylamne (0.61g, 6nmmol) and cycl opentyl am ne {0..51g,":6mbl) :
in- tetrahydrufuran (5m) was then added whilst stirring and the. ' 5 °

stirring continued for a further 2 hours-a#lanbi ent tenperature
(20[err]C). The reaction mxture was {hen evaporated in vacuo and the
residue extracted with ethyl Z8¥ehdd SHRP™ABTYP (100n each). The
organi c |l ayer was dried over sodium sul phate and

ihe so] ven
evaporated in yacua nlsrg#l(gmw) chr omat ggr.aphy of Ct hBlementat Ang %1510, silica
gel colum (3.5 1530 F&Fhg 3: 7 egg%;' agerate, petroleym . ..o %t§1erdas
el uant gave 0.bg 5-brono-6-phenyl - 7-cVcl opent’y S nga+e. round Lale. Foun
1,2,4,-triazolo- [1,5-a] pyrimdine as a yellow sh oil. Yi el d: 28% of
theoretical. 45 1[?@.55‘&@"‘@%?“” -1a-1. 7(2m 8H); 3.64(m 1H); 6.05(d, 1H);
7.34(m 2H); 15 7.50(m 3H): -8’ 26(s,1H ppm Exanple 3

3.55(m,1H), 3.9
(s,3H), 6.05(d,1H),

7.05(ad, 28y, 7.25

(a4, 2H)

13 1.7-1.9(m,%H), 2.6 168
(m,1HY, 2.75{m,2H),
4.84(m,2H), 7.1-7.5
(mm,10K), 8.4(s,IH)

16 0.5-2.7(mm,15H), oil
6.45(m,1H), 7.2-7.6

| (mm,5H), 8.32(s,1H)

15 1.07-2.05(mm,i6H), oil
3.37(m, 1), 3.86
(s,3H), 4.30(d,1H), | N
4.45(m,14), 4.97 ' '

(d,1H), 7.0(dd,2H),
7.28(dd,2H), 8.0
{s,1H}

16  1.3-1.9(mm,B8H), 180
2.95(d,3H), 3.87
(s,3H), 4.40(4,1H),
5.50(d, 1K), 7.00
m,2H), 7.24{m,2H),
8.03(s, 1H)

17  1.03(2s,6H), 1.46 122
(t,3H), 3.67(m,1H),
4.06({q,2H), 5.85
{(d,14), 7.0(d,2H),
7.23(&,2H), 8.26
(s,1H)

"



Prer p‘ar ation of 5-nethyl ani no- 6- phenyl - 7- cycl opent yI-ar-r-{”rfl-o” 12 4-

triazol o[ 1, 5-a] pyrimdine (Rlerr]=cycl opentyl; R[e ] H

Rl err]=phenyl; Rerr]-NRerr]Rerr]; Rerr] CH[err] R[err]*'H)
m xture of 5-chl oro-6-phenyl-7-cycl opentyl am no-1, 2, 4- :
triazolo[1, 5-a] pyrimdine (3.1g, 10mmol) °p2%pared by a met héd™
anal ogous to Exanple 2, nethyl am ne 5n1), triethylamne (5m) and

tol uene (50 ) was refluxed for 1GA (coggiapedbol i ng, the

reaction m xturé was washed w th water (50m) ang the organi ¢ Iayer 10
separ at ed, drlgd oyﬁrhpﬁgdl m sul pha%e and evaj %Efé‘??mg nalysis

Recrystal | i satfon o id resi I her vg
2.3g 5 -nmethylah no- 6-phenyl - 7- cyclopent nga ‘?é %Oi ound Chle. Found

triazolo[1,5-a] pyrimdine as colourl ess crystal s m pt. 158-160[err]C.
R . I Y B SR
8. 03(s, 1H) 3.25(m,18), 5.95 - 14 -

{d,1H), 7.34{m,2H),

7.47(n,3H), 8,28

{(s,18)

19 1.2-1.%(m,1H), 2.1- il

2.25(m,1H), 2.55-

2.7{m,1H), 2.86-2.96

{m,1H}, 5.05(s,1H),

6.29(@,1H), 7.12-7.57

.‘
-

3
o % “
- -

1

(2m, 4H)
20 177- S0.66 50.60 3.59 3.83 22.72 22.66
179 -
23 113 59.69.59.59 5.36 5.33 23.20 23,33
22 1.3-1,8(2m,8H), 140 S9.38 59.42 5.27 5.39 20.37 20.39
3.8(m,1H), 3.90
(s,3H), 6.03(d,1H),
6.98(dd,2H), 7.28
(dd,2H); 8.27(s,1H) .
23 o 130- 62.28 62.26 5.58 5.48 21.36 21.31
132
26 92-94 66.76 66.76 7.79 7.78 16.91 16.79
25  1.3-1.8(2m,8H), 125 61.23 61.15 5.13 5.16 22.32 22.33
3.63(m,1E), 6.08
¢4,18), 7.35(m,2H),
7.56(a,3H), 8.30
{s,1H)
26 o 175  58.84 S8.69 4.23 4.22 26.51 24.47
"




rrp'Ie 4

Preparation of

Exa

5-fl uoro-6-(4-net hoxyphenyl)-7-cycl opentyl am no- 2
1,2,4-triazo|o[1,5-a]prim'dine (Rl err]-cycl
Rl err]-4-nmet hoxyphenyl; R err]-F)

0.05nmol ) was suspended in a m xture
toluene (20m ) and the m xture was
25

wat er separ at or.

0

opentyl R[érr]

F; -

Pot assi um f1. uorl de (3

t hen ref
TABLE IA (econt inued)

| uxed for 6 hour

- &% -dry sul phol ané® (60m )" and

S over

5- Chl or 0- 6- (4-mettToxXypienyty=T7-Ccyctopentytam mo-

triazolo[1,5-
anal ogous to
and an azeotr

téipyri mzldl ne 88 5q,

elab

0. 025nml ),
oVie-Ptwas added at

2, 4=

obt aﬁlﬁ@an%} én%?msﬁgd

r oontit enper a

e of suI phol ane and § $Puereidi- sFe4rdebalsr-f Fonnd Fe‘%?re Founa

reaction tenpér ature reached 200[err]C. The reaction m xture was then 30

kept at thist
t enperature aff

TR0 Ro i o v

then filtered and ZMs,plEenl ﬁl §e8.d washed with water.

was t hen di ssol vedgmr ﬁgte § M

dried with sodi um
vacuo.

fore cooling
r (600m) .-

hane, extracted t
e solvent was 35

The resi due(mvé@)t Hoé (satded twice with-

the ether fraglgi om \@sld%ﬁni% of f ynd then

col utm chr omat ogr
et her and et hyl

5-fl uor o- 6- (4- rret hmg)mbnerwlz@b(ﬂ wycl opentyl amino-1, 2, 4-triazol o
urless crystalline solid, mpt. 124[err]C
$3§tfcé%€a A,

[ 1, 5-a] pyrimdi ne .a
Yi el d:

2%

30

31

32

55% of t he

el using a

ﬁ&% on silica g
§at® :a2-@ uant vyi el ded

8.68(s,LlH)
1.05-1.7(mm,8H),
2.8(s,1H), 3.6

eil

(m,1H), 7.60(dq,2H),

7.68(dd,2H), 8.62
8,1H) .
1.0-1,7(mm, 8K),
2.6{m, 1H), 3.46
(s,1H), 7.68(m,3H)
8.1(m,4H), 8.70
(s, 1H)
1.1-1, 8 (mm, 8H),
3.48(s,1H), 3.84
(4,3H), 3.94(4,3H)
6.9-7.35(m,34),
8.63(s,1K)
1.34-1.8(m,8%),
3.55(m,1H), 6.22
(&,1H), 7.48-7.55

(m,4H), 8.32(s,1H)

This Sheet Has

{

107

oll

145

B@@ﬁ : hqu

to room
The m xture was
The '
W ce
distilled off
war-m di et hyl
dried in vacuo.

in
et her,
Fl ash

m xture of petrol eum

4. 59
5

a

precipitate
wth water,



Exanpl e 5 Preparat| on of 5-iodo- 6 (2 chI orophenyl) 7 cycl opentyl anmi no

10 -1,2 4-triazolo[1,5-a] pyri mdine (Rl err]-cycl.opgntyl;, .. ae me
Rlerr]-H, R err]-2-chlorophenyl ; Rlerr]-1 5- Am no<6- "3 7 3 5 27T
(2-chl orophenyl) -7-cyclopentylamno 1,2, 4-triazol of 175-a] pyL i, di ne“‘,:.,.
(3.3g, 10nol), obtained by a met hot %hal ogous to that of Exampl e 3

above, and dii odonet hane 15 (50n17) vverf m xed {oget her. |sopentyl
nitrite (20m) was added uRRLE 4A the reaction m xture

heated for 3 hours at 90[err]C. The reacU@ ?’{ﬁ; ? then cool ed

to room tenpetat ur filteg The SRE™ ‘&?%’ts? off in
% Plooe 2

vacuo and the &si due PPE

éd f
silica gel USLnCI 7.3 e Jd) Sk ma@éwf‘%wc gig'?&/ o

petrol eum et her: ethyl ethanoate as eluant to yield 1.33g
33 1.23-1.75(m,8H), - oil
3.46(s,1H), 3.72
{m,18), 7.45{m, 2H),
7.65¢(n,2H), 8.65
{8,141}
34 1.05-1.8(m,8H), 65
3.48(s,18), 3.74
{m,1H), 7.48-8.0
{m,5H), 8.68(s,1H)

35 126 59,26 59.48 3.55 3.78 24.68 24.68

36 | 105 64.37 65.69 4.20 4.36 20.85 19.50
37 ' . 160

N

38 60

39 140

40 97

41 L2

42 150

43 128

9 B 99

45 95




5-i odo- 6- (2- chl orophény'i'—)-l 7 cycI opencyl am no- 1, 2 4-tri azol o- T
[1,5-a] pyrimdine as colourless crystals, mpt. 150[err]C Yield:

3D.3% of theorecical. 25 Exanple 6 - 114 By proceSSésn oAt
simlar to those described in Exanples 1 to 5 above, - fuarther ~corpounds. -
according to the invention were prepared- 25 - as detail ed in Table | bel ow.
In this cable the conpounds are |dent|f|ed by reference to fornula |I.
Mel ting point, NVR and C H, N 30 ZABER JA| (copsinreder the corrpounds of
Exanples 6 to Itz are givenm n rapre T A Del_oW.
1 Elemental Analysis

Ex. “H-NMR(ppm) M.pt. C B N

Neo. {°C) Calc. Found Cale. Found Calec. Found

46 134 56.68 56.62 5.07 5.08 22.04 22.03

&7 (CDCIB):
1.4(s,3H); 1.55(s,3H);

1.7¢s,38); 1.9(m,2H);
2.4(s,3H); 3.5(m,2H);
8,0(m,1H};: 5.1(m,1H);
6.0(m,1H); 7.25(m,4H);
8.3(s,1H)

48 (CBCL,y):
1.4(s,3H); 1.5(s,3H);
1.6(s,38); 1.9(m,28);
3.5(m,2H); 3.8(s,3H);
5.0(m,1H); 5.1(m,1H);
5.9(t,1H); 6.9(d,2H); -
7.2¢d,2H); 8.2(s,1H)

49 : 194

50 100

51 . 198

52 (CDCL,):

2.3(m,2H); 2.6(m,%4H);
3.5(m,2H); 7.2(s,1H);
7.25(m,28Y; 7.4(m,3K);
8.4(s,1H)
53 162
{decomp)




-16- " o TmBLEL BT Rl

) R3 R4 No. 6 - cycl opentyl 2 en, Cem e
H 2- OCH3 phenyl a 7 ' " RN BN
3- OCH3 phenyl 8 " ST ;aaéxzkﬁ
phenyl 9 2- OH cycl opentyl 26 - " 4- OCH3 pheny|
" 10 2, 4,4-(CH3)3 ' heng
cycl opentyl 11 - cycl ooct FABLE 1A I (continued) 4- OCH3 phenyl
"12 4-phenylprperidyl g %I "
13 2 4- 2 -3 v lemental Analysis " 14
cyclopentyi b ERRGED . feps pew Y40
pent yl No. a Found Calc. Found Galc Found
am no 15 " - NHCH3
16 CH( el a " 4- OC2H5 phenyl a 1v
2,2, 5- (CHS)3 cycl o] xﬁ 6 " . phenyl cycl ohexyl 18
i ndan- 2-yl 1.2-1.4(m,28); phenyl " 19
- CH3 1:6488¢m, 6132 C phenyl . " 20
-CH(CH3) 2 H 4- CH3 phenyl "

3.7(m,18); 7.1-7. 3
(m,3H); 7.5-7.8
(m,4H); 7.7{d,1H);

8.6(s,1H) .

55 138

56 100

57 108

58 145

5¢ 65-70

60 150

61 138

62  (dmso-4,): ™

1.1(d,6H); 3.6(=,1K);
5.3(s,2H); 7.2(d4,1H);
7.4-7.6(m,7H);
8.6(s, 1)

63 (acetome~d6):
0.5¢m,1H};: 0.9
{m,IHY: 1.1(d4,1H);
1.2-1.6{m,6H);
1.80(m,1H); 2.2(m,2H);
3.3(m, 1K) :3.9(s,3H);
6.3(d,1H); 7.1(m,2H);
7.4-7.5(m,2K); 8.4(s,1H)




)

21
cycl ohexyl

phenyl

phenyl
phenyl
phenyl
" 30
-17-
Ex.
No.
phenyl

" 4- F phen

i umu | ﬂins <

cyclopentyl E 4-OCH3 phenyl =~ " 22
_ " phenyl 23 .. . Ll2H25
" 24 cycl opentyl BT T
" 25 cycl opt opyl A
, " 26 cyct &yent yl " 3-CF3
"27 " " 4- C3H7
" 28 TABLE 1A (continued) " 4- OCF3
=29 ” = maphtih=—2- yl
o " Hesewadmysiygheny|
Ex. H-NMR(ppm) .pt. ¢ TABLE | gCOFNI nued)
Ne. R1 (°Gyy CalcggFound Cale. Found Calkg. Found
31 cycl opentyl H 2-C -
&ﬁcj (acet@n@=d5): 32 '
ppm: 0.2-0.4(m,1RH);
0.9(m,1H); 1.L{m,2H);
1.2-1.6(m,5H); 2.20
{m,2H); 3.2{m,1H);
6.6(t,1u); 7.5-7.8
{m,4H); 8.4(s,1H)
65 167
66 80
67 1890
68 140
69 " 150
70 174
71 130
72 130 >
73 17¢
7% (dmso»dé):
1.3-1.5(m,4H);
1.5-1.7(m,48); 3.7
(m,1H}; 5.1(s,2H);
6.1(d,1H); 7.95
{m,2HY: 7.3(m,6H):;
7.4{t,1H); 8.3(s,1H)
75 (CDCL3):
1.2{m,6H); 3.6(m,1H);
5.1(s,1H); 5.95(4,1H);
7.3-7.3{(m,6H); 7.4
(e, 1H}; 8.3(s,1H)
This Sheet Has Been Replaced

-



33 " ~ 4-bi phenyl yl
34 -CH2C[ err] CH ! phenyl . to
35 benzyl " RTINS
36 cycl opentyl " 2-Br phenyl 3 = by
37 - CH( CH3) 2 “ 28 - " S )
38 - bicyclo[2.2.1] hept - 2-yl " "
39 cycl opent yl TABLE 'TIA (cont2anfedihenyl
40 =CH{CH3)2 “ B
41 3 " e«mamﬁlhﬁgal,nsis
42 Ex. H-NMR{ppr) . K.pt. G N
43 No. " {°C) Calc Fcun446§lﬁ3hgﬂ§qd Calc. Foumd
44 “CrRCH (OB 2 " phenyl
45 N 5 . - CH3 4- OCH3 phenyl
46 -mzquﬁs)d@%‘ngrqcm)z “H 4-CH3 pheny|
47 G.l(m,1H); 0.7 : 4 ‘OCH3 phenyl
48 s (& . - Fy o - CH3
- N( HC3) 2 (3,3 088375 ¢ 2yl et hyI- -H
phenyl 2.0c(m,1H); 3.C(m,1H); 50 benzot hi azol - 2-yl
) 4,9(s,18); 5.9(m,1H); 51 nor phol i n-4-yl
52 2- OH cycl opentyl
" 6.8-6.9(m,21); 53 cycl oent yi
4- O06H5 phenylo-7.15 ¢, 61) ; 54 -CH(CH3) 2
3- CF3 phenyl 55 "
4-[err] C3H7 prasH ,m) 8.05(s, 15 56
4- CF30 pfienyl 162 57
4- OC6HS gghenyl 141
79 73
| (amoxrph. )
80 140
81 112
82 (CDCE,S):_.
1.2(t,1H); 1.6
(2, 1H); 1.8(m,1H);
3.0(m,18); 3.8(m,11);
3.9(s,3H); 6.253(t,1H);
7.0{a,28); 7.3{(4,2H);
8.3{s,1H)
83 68-78
{amorph}
84 260
85 258
86 170
This Sheet Has Been

(TR



g | ) : o 'Z:Bibheﬁy|y]rmw'.":

59 " : " 3,4-(0CH3) 2 pheny] " . .,
60 cycl opentyl ' o 4- OCH2CBH5 - phen.yl SR
REPLACE4NMNT SHEET 18 - T
TABLE | (continued) Ex. R129 - R2
R3 _ R4 No. = 61 CH3) 2 -H
4- OCH2C6H5 phenyl -C 62 @é&&ﬁéc@m% -2-yl " 4- OCH3 -
phenyl 63 Z-CI phényl
" 64 %C&E&Qent 3 " ﬁlﬁefﬁﬂwlﬁis " 65
-CH(CHB) CH2 % =) "B Calo. Found Cal 3?1
bl cycl of 2. 2. 1] %%‘pt 2. yI " {°¢) ale, Found Calec. Fo;xm% gle. Found
3- Br phenyl !
87 (CDCla)

0.3(m,1H); 0.9{m,1H};
1.1{d,1IK); 1.2-1.6
{m,5H); 1.7(m,1H);
2.2{m,1H);: 3.4(m,1H);
3.9(s,3B); 7.0
(d,1); 7.2(4,2H);
7.5(d,2H); 8.3
{s,1H); B.6(s,lH)

88 (deOodS): 122
8.0(m,1H); 0.7(m,1H);
0.8-1.7(m,7H);
3.1{m,1H};: 6.9(d4,1H);
7.4(m,28); 7.6(m,2K);
8.2(s,1B); 8.5(s,1B) : S

89 (dmso»ds): '
1.2-1.4(m,2H);
1.4-1.7(m,6H);
3.4(m,1H); 4.4(m,2H);
5.8(m,1H); 6.5(d4,1H};
6.9(m,1H); 7.6(m,3K);
7.8(4,18); 8.3(s,1H)

90 121

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




- cycl opent yl

94

95
96
97
98
89
100
101
102
103
104

{d,1H}: 7.0(broad,

1HY: 7.2(m,1N);

7.3-7.5(m,2H);

7.6(m,1H); 8.2(s,1H)

(dmso»dﬁ):

0.1{m,1E); 0.7

{m,1H): 1{m,1H);

1.1-1.6{m,5H);

2.0(m,1H); 2.1

{m,1H); 3.0(m,1H);

€.9(d,18); 7.4-

7.6(m, 54}; 8.6

{s,1H)
148
118
112
150
154
210
183
160
213
230

T ——

bircycl o[ 2. 2. 1] hept - 2-yl " 2- F phenyl ' -4" ZQ . e
cycl opent yl " 3-F phenyl " 71 3'w} - CHl CH3) 2
! ! " 72 blcycg%[Z 2. 1] hept - 2-yl ~. DU "
"7 3 cycl opentyl 2- OCH2C6H5 phenyl " 74
- C"'( C"B) N " " " 75

bi cycl o[ 2. 2. 1] hept - 2- v » TABLR,IA (contimed) - " _
cycl opentyl " 2 3-(0OCH3) 2 ph 5

_CH(CHB) 2 1 ‘ . ?ﬁgilneﬂta,l %uéalysis

bi cycl o] 2. 2. 1ﬁEeptH N@%(Ppm o MPE 78
i CH2CH2 (3-CFd nhpnvl Y N {° Cﬁ Calcn P;o#{r}i‘” Cale. med alc Found

! . 2-C  phenyl " 81

2.2-d|chloroaggr|d|n-l-yI " 2084- OCH3 phenyl " 82

! ' ... 2-d phenyl " 83

pyrrolidin-1-y§ (@mse-dgd: . " 84

bi cycl o[ 2. 2. 1] hept:.2-¥I3(m,2H); " 4- OCH3 phenyl - NH-

bi cycl o- N .

[2.2.1]- 1.4-1.7(m,6H);

hept - 3.4(w,1H); 4.0-4.6

2-yl 85 (broad,2H); 6.4 " 2-d  phenyl "



— -' " TABLE | (concinued) Ex. No. =

RL R2 R3 R4 . .86 ., .. e
cycl opentyl ! ! -NH NH2 &7..° 3R AT
cycl opentyl " 4- OCH3 phenyl " 88 - s~ 2, .
bi cycl o[ 2. 2. 1] hept - 2-yl " 2-C phényl " 89
2, 2-di chl orocycl opr op- 1- vyl " N 3,4,5-(0OCH3) 3 . -d
phenyl 90 cycl opentyl IABLE IA {contimued) 2.F phenyl
-NH-NH2 91 “DBrcycrof 2. 2 1ITnept-2-yr phenyl -Br
92 - Chi CHR) 2 " Elemental Analysis " 93
2, 2- di chl ¥ %»w{( pm) H.pe. ¢ B » g4 N
-,CHS ' chtor OCyE@Ppr P " ¥ e pf‘Féeﬁ?ll Calc. F@u@%]caég. Found Cale. Found .
-CH3 " g | 96 “CoFB
- H n n 97 - G_B "
2-F phenyl % - 9gg 02 . “cH3 "
" 99 106 - C2H5 140 - H " "
100 ¢ygl opentyl ) 185 4- OCH3 phenyl -NH2 101
" ! 2-C phenyl !
108 143
10 109 138
110 273
111 : 163
112 - 150
113 (dmsa=d6):
15 1.0(t,6H); 3.2(m,2H);
3.5(m,2H); 7.6{(m,2H);
7.9¢d,1H); 8.6(s,1H)
114 (dmso-ds):
1.0¢t,6H); 3.2(q,4H);
20 7.3¢(m,2H): 7.5(m,2H);
8.6(s,1H)
115 (dms@«ds):
1.0{¢t,6RH); 3.2(q,4R);
3.8(s,18); 7.1(d,2H);
925 7.4(4,2H); B.6(s,1H)
116 ' 200
117 84
{emozrph.)
30
Exzample 118
Fungicidal asctivity against Venturia inaequalis on Malus sv.
Apple cuttings of the variety Morgenduft, which are about &
weeks old, were treated with a solution of the test compound (400
35 ppm) in water/acetome/Triton X or water/methanol/Triton X. After

e

SRR ey

T




102 °
103

- CH( CH3) 2

bi*cycl o[ 2. 2. 1] hept - 2-yl

- C2CH2- (3, 4- (OCH3) 2phenyl )
cH3 "

-C phenyl

cj ’
-F phenyl
Br phenyl
-C phenyl

! _-bl\)ll\)l\.)ll\)l\)'

1
N
or
I‘hg

.10

13

20

25

30

35

6- F phen

phenyl
3 bi APe2W[@ clrikghehs -dbyyknd 13°C during2ei@ npgtengbr about 14 'days.

2!{» hours,

" 2- G 6 F phenyl -C
) " P 104,.
2-d, 6-F phenyl “"105.- AL AT
" " 106 .0 ... -CH3 L
blcyclo[2 2. 1] hept - 2-yl -H '

Q§nts wvere infected %Eﬁ’ a comidia suspensiong?d#_’

Xi@nm.ria inamalis {about 50,000 conidia/ml), incubated inva dark

climatic ché@ibla* at a relative humidity of 100% for 48 hou.rs “end
then kept..aﬁffszelative hu%tg %'.mggrgg% and temperaturel_?f "

The extent of infectlon was assessed accerding to the following

scheme: -
0
1
2
3

i

|

B

il

ne infection
1-10% Infection
11-40% infection
£1-100% infection

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

TABLE I

Example No.

Activity

o W N =

O &

11
12
13
14
13

-
b

17
19
20
21
22

R I R I A
W

/S

iy

Q = W N Q2 N N NN



TABLE | A L | " Elenmental Analysis Ex.

[err] HH NMR(ppm M pt . C H .. .- N No.. C
([err] 0 Cal c. Found Calc. Found Calc. Found 6 1731, 7(m’ 8H§ 3 7
121 (m1H), 3.75(s, 3H). 6.1(d, 1H; (m 2Hy, ~7. 25(m.1H) ,
7.48(dt, 1H), 8.25 (s,1H 7 1.35-% %(maH) 110

3,75(m 1H), 3.85 (s, 3 6.05(d 5(m 3H), 7. 88
(dt,(lH) Hgs 27(s, 1H) 8(_ 1Hé 1. 8(%&@ (coﬂtiﬂuﬁ% H) 1.45(t,3H), 3.78
. z(amzé(H) 1ﬁ|) 084 3(3 o s 3 25(m.1H. 3.86

S . .
(s,3H), 5.75(d, 1H)*“"a="“*(i Iis"r 02(m 2H), 7.27 (dd,%li@"f7344(dd,ll—|),

23 .3
24
25
27
28
29
30
31
32
33
34
37
38
39
40
41
43
46
47
&8
49
50

51
52
55
56
57
58

D W B W W

e & & @ & & 9 ) e 0 e & & & o
o .

* signifies concentration of test compound = 200 ppm.




8.20(s,1H 10 0.5-1.8(nm 13H),  124- 6.06(d, 1H), 7.83 130
(m2H), 7.45(m 3H), 8.28(s, 1H) n am ea s
- 21 - TABLE | A (conti nued) Ex. [err].r- NVR(PpH) 2T
Mpt. El emental Analysis C H N Ros ™ 5 = 7 -
([err] QO Cal c. Found Cal c. Found Cal c. - Fdund 11 1.1-1.75(m 14H),
118 3.55(m 1H), 3.9 (s, 3H), 6.05(d, 1H), _
IABLE II (continued)
Exemple No. Activity
3 59 : 1.8%
50 1.5%
61 _ . G
62 0
63 0
1o 64 o
70 0
71 | 1.3
73 2.8
80 0.8
15 | 81 | 2.3
82 | | ' 2.3
83 - 1.6
86 1.3
87 0 .
20 88 ' 0 |
| 91 2.0
105 0
106 | 0
107 . 0

23

% gignifies concentration of test compound = 280 ppm.

Example 119

Determination of MIC-Values of compounds against various

30 phytopathogenic fungil
The MIC (Minimum Inhibitiom gpncéntration)«values were

determined by serial dilution tests using 48-well microtitre
plates. The dilution of the test compounds in the nutrient
. solution and the distribution to the wells were carried cut by a
35 TECAN RSP S00C robetic sample processor.

1T



7.05(dd, 2H),7.25  (dd,2H) 12 1.7-1.9(m4H),2.6 168 (m 1H)

275(m2H) 4.84(m2H), 7.1-7.5 (mm 10H) ,--8.4(s, 1#) - L.
0.5-2.7(mm 15H), oi | . 6.45(m 1H),7.2-7.6 (nmSH)p 32(5«114)
14  1.07-2, 05(mm 16H), oi I’ 3.37(m 1H), 3.86.%.. - = asesieeawloee
(s, 3H), 4.30(d, 1H), 4.45(m 1H), 4. 9735" (d,lH),?.O(dd,ZH),

2 95(d. i) 387 e cpibiis ers aflited &0 T Ehigguipy Afneensggeions:
m 2H), 7. 24(m 2Kp,50, 25, B2.G3(6,28) 3118, 1156030288 6K) 39,1.0460, (.28 and 0.05
(t,3H), 3. 679%%}5& 4.06(q, 2H), 5.85
For preparatien of the nutrient selutiomn, V8 julce (Trade
3  Mark) was neutralised with calcium carbonate and centrifuged. The
supernatant was diluted with distilled water (1:3) to the final
concentration.

The fungi (Alternaria solan!, Botrytls cimerea, Septoria

" nodorum) were added into the wells as a droplet of spore
18  suspension. The microtitre plates were then incubested at 20°C for
6-8 days. The MIC-value was determined by visual inspection of the
plates. 1In the case of Altermaria selani and Botrytis cinerxsa, the

lowest concentration in the dilution series without mycelial growth

was defined to be the MIC-value. For Septeria nedorum, ne

13 MIC-value but only a strong inhibiticn of growth was regularly
" observed.

The results of these test are set out in Table IIY below:-

TABLE III .
20 — .
MiC-value (ppm}
Example Botrytis ' Alternaria Septoria
No. cinerea ' solani nodorum
25 1 12.5 1.56
6 6.23 3.13
7 25.0
8 1 6.25
9 3.13
30 10 12.5
18 ' >100.0
19 50.0 >106.0
20 1100.0 100.0

35




(d, 1H), 7.0(d, 2H),
- 22 -.

Anal ysis EX.
N No.

17 0.5-1.7(mm 17H),

(d, 1H), 7. 34(m 2H)
1.2-1.9(m 1H), 2. 1-

7.23(d, 2H),

[err] H NMR(ppm
([err] O

7.47(m 3H), 8.
oi | ( Eég£54§£11

8. 26 o
TABLE | A (contlnued) =~ Eleﬁentar

. (.-S lH) T LT T T
c TR
Found Cal<t. Found Cal-e. Found

3. 253m-1H) , 5. 95
jorginued)

(s, 1H) 18

MIGC-value (ppwm)

Example Botrytis Alternaria Septoria
Ne. cineres solani nedorum
21 12.5 - 25.0
22 1.56 0.39 _ > 12.35
24 >100.0
25 €.25 0.78 > 3.13
26 '50.0
28 > 12.8
29 > 3.13
32 0.78 0.39 > 0.39
33 6.25 1.56 > 3.13
35 50.0
36 >100.0
37 0.78
38 12.50 25.00 .
39 25.00 0.39% '
40 3.13 0.78
41 25.00 12.50
43 6.25 12.50
46 12.50 12.50
63 6.25 0.05
64 3.13 6.G5
65 3.13
70 3.13 0.20
71 3.13
73 1.56
82 12,50 3.13
83 6.25 1.56
85 6.25

““ﬁ‘iimli" i



2. 7(i 1H), 2. 86- 2. 96 “(miH, 5.05(s,1H), '6L2§k&,ik§'%T15ﬁ§"5?““”'

(2m 4H) 19 177- 50.66 50.60.3,59, 3.83" 22~72
22. 66 179 20 LTt 133e
59.69.59.59 5.34 5.33 23.20 23.33 21 1.3-1.8(2m8H)., = -:140° 59.38
59.42 5.27 5.39 20.37 20.39 3.8(m3THy, 3.90 (s, 3H),
6, 03(d, 1H), 6.98(dd, 2H), 7.28 (dd, 2H), 8.27(s,1H 22 :
130- 62.28 62.26 5.58 5. 48 21,5§Q2£w§ﬂcanHM@d5 132 23
92-94 66.76 66.74 7 79 7. 78 .16.91.16.79 24 1-3-1-8{2m 8H) 125
61.23 61.15 5.13 5.16 22.32 22.33 %gg, 6. 88
(d, 1H), 7. 35(m 2H), 7.56(m 3H), 8.30 L r%“g‘@l 5
175 58. 84 S8xhibie 23 4.22 Zechbiridl. 47 Alternaria Septoria
3 Ke. ' cinerea solani nodorum
86 25.00 - 1.56
87 12.50
88 12.50
10 91 12.50
94 o 1.56
58 25.00
99 12.50
103 : 25.00
15 104 . 25.00
105 : 1.56 0.39
108 3.13 . 3.13
107 _ 3.13 0.39
110 25.00 12.50 .
20 121 0.39 3.13 ‘
112 - 3.13
113 3.13
114 1.56 12.50
115 12.50 12.50
25 116 25.00 3.13
117 6.25 3.13

30  Example 120
The fungicidal activity of compounds of the invention was
investigated by means of the following tests.
{a) DBirect p?@tectant activity against tomatoe late blight

{Phytophthora infestans: PIF)

33 : The test is a direct protectant one using a fol"ar spray. The

Th’lsSheetHasBm 12 o

i ’b;




- 23°- ' " TABLE | A (conti nued)

_ El ement al
Analysis Ex. [err]H NVR(ppm M pt . C .~ K. TN
No. ([err]C) Calc. Found Calc. Found Cal €. Fouend":

26 1.05-1.86(m 8H), 165 2.6(s,1H),3.4-3, 7. e e T
(2m 2H), 7.60-8.0 (m4H), 8. 6(s, 1H)3®7  1.05-1.7(mm 14H), 112
2.6(s,2H), 3.05 (m 1H), 3.46(m 1

upper leaf surfaces oflgghato plantghgigﬁ7£§g4g§ggﬁég%f1eaves
(ev. First in the field) are sprayed with a solution of active

material in 1:1 water/scetone containing 0.04% “IWEEN 20"
Trade Mark; a polyoxyethyleme sorbitan ester surfactamt)}.

3 Plants are treated using an automated sprayline with an
atomising mozzle. The concentration of the compound is 1000
ppe, and the spray volume is 700 l/ha. After a subsequent
peried of 24 hours undexr normal glasshouse conditions, the
upper surfaces of the leaves are Imoculated by spraying with

10 an aquecus suspension containing 2 x 105 zoospores/ml. The
inoculated plants are kept for 24 hours in 2 high humidity
cabinet and 5 days under growth chamber conditioms. The
assessment is based on the percentage of diseased leaf area
compared with.that en comtrol leaves.

15 . {b) DBirect protectant ggtivitf azainst vine downy mildew

(Plasmopara viticola: PVE)

The test is & direct protectant one using a follar spray. The
lower surface of leaves of whele vine plants {ev Cabernet
Sauvignon) are sprayed with the test compound at a dosage of

20 1000 ppm using an automated sprayline as described under {8},
and after a subsequent peviocd cf 24 hours under normal
glasshouse conditions the lower surfaces of the leaves axe
inoculated by spraying with an aqueous suspensién containing
2.3 = 10& zoocsporangia/ml. The inoculated plants are kept for

23 24 hours in a high humidity cabinet, 5 days under normal
.glasshouse conditions and then returned for a further 24 hours
to high humidity. Assessment is based on the percemtage of
leaf area covered by sporulation compared with that on control
leaves.

30 {e) Activity against tomato early blight {Alternaria sclani; AS)

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

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

33 sprayline as described under {a). Test compounds are applied



8.68(s, 1H) 28 "1.05-1. 7(nm 8H), oi | 2.6(s, 1H), 3.6

(m 1H), 7. 60( dd, 2H), 7.68(dd, 2H), 8. 62 s,1H).~ 29 .1 . L7
14 0- 1. 7(nm 8H), 107 2.6(m 1H), 3.46 (s, 1H)- 7. 68(m3H)
8.1(m4H), 8.70 30 1.1-1.8(mm8H), 0i | 3.48(s, 1M, 3 84"
(d, 3H), 3. 94(d, 3H), 6.9-7.35(m3H),~ 3 - 8.63(s, 1H) 31 .

1.34-1.8(m 8H), 145
as solutions or suspensions in a mixture of acetone and water

{50:50 v/¥) contalnlng 0.048 suzfactant {("TWEEN 20" - Trade
Mark). One day after treatment the seedlings are inoculated
by spraying the leaf upper surfaces with a suspension of A.

3 solani conidia containing 104 spores/al. Fer 4 days after
inoculation plants are kept moist in & humidity compartment at
2108. Diseaée is assessed 4 days after inoculatiom, based on

the percentage of leaf surface area covered by lesioms.

(d) Direet protectant activity against broad bean grey mould
ie (Botrytis cinerea; BCB) '
The test is a direct protectant one using & feliar spray. The

upper surfaces of leaves of broad bean plants (cv The Suttom)
are sprayed with the test compound at a desage of 1000 ppm
using an automated sprayline as described under {a). 24 hours

15 after spraying the leaves are incculated with an aqueous
suspension centaining 105 conidia/ml. For 4 days after
“inocculation plants are kept moist in & humidity compartment at
21°C. Disease is assessed 4 days after imoculation, based on
the percentage of leaf surface area covered by lesions.

20 (e) Activity apainst wheat leafspot {Leptosphaeria nedoxrum; 1N, )

The test is a direct therapeutic one, using a foliar spray.
Leaves of wheat plants {(cv Norman), at the single leaf stage,
are inoculated by spraying with an aqueous suspension
containing 1 x 106 spores/ml. The incculated plants are kept

25 for 24 hours in a high hunidity cempartment prior to
treatment. The plants are sprayed with a solution of the test
compound st a dosage of 1000 ppm using an automated sprayline
as described under {a). After drying, the plants are kept for
6-8 days at 22°C and moderate humidisy,.ﬁollcwed by |

30 assessment. Assessment is based on the density of lesions per
léaf compared with that on leaves of control plamnts.

(f) Activity against wheat brown rust (Puceinia recondita; PR)

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

35 The plants are then sprayed with the test compound at a dosage



3.55(M 1H), 6. 22

(d,1H), 7.48-7.55  ~ (m4H), 8.32(s,1H I
TABLE | A (conti nued) -~ _H ement at-,Analysi’s

EX. [err]H NVR(ppm M pt . C TH TN Mo

([err]C
oi |

10

15

20

25

30

35

Cal c.
3.46(s,1H), 3.72 (m 9H), 7. 4&(-m 2H) , 7.65(m 2H), 8. 65

(g}

(k)

Found Cal c. Found Cal c. Found 32 . ..1.23- 1.°75(m 8Hy,

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

Activity apainst barley powdery mildew (Erysiphe

graninis £.sp. hordei; EG)

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

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

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

The test is a direct therapeutic one using a foliar spray.
The leaves of rice seedlings (cv Aichiaishi - about 30
seedllrgs per pot) are sprayed with an aquecus suspension
cortaining 10 spores/ml 20-24 hours prier to treatment with
the test compound. The incculated plants are kept overnight

in high humidity and then allowed to dry before spraying with



(s, 1) 33 1.05-1.8(m8H, '~ 65 3.48(s,1H), 3.74 (m 1H),
7.48-8.0 (m9H), 8.68(s,1H 34 .. .-126 - 59, 26'59 48
3*55 3.78 24.68 24.68 35 105 2" 64.37:65. 69 4 20
4.36 20.85 19.50 36 160 37~ .t
60 38 140 39 - &1 - 97 40

142 41 150 '

i0

15

20

25°

35

(1)

{33

(k)

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

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

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

Activity apainst wheat eyespot in-vitrs

{Pseudocercosporella herpotrichoides; PHI)
This test measures the im vitre activity of compounds against
the fungus causing wheat eyespot. The test compound is
dissolved or suspended in zcetone and is added into 4 mil
aliquots of half strength Potats Dextrose Broth dispensed in
25-compartment petri dishes to give a final concentration of
50 ppm compound and 2.3% acetomne.
Each compartment is inoculated with a 6 mm diameter plug of
agar/mycelium taken from a 14 day old culture of B,
herpotrichoides.

Plates are incubated at 20°C for 12 days until the

assessment of mycellel grcwtha

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

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

Activity against Rhizoctonia im-vitre (Rhizoctonia solami:
RSL)

This test measures the in-vitro of compounds against

Rhizoctonia solani that causes stem and root rots. The test

compound is dissclved or suspended in acetone and added into

aliguots of 4 ml half strength Fstato Dextrose Broth dispensed



42 N 128 43 99 44

95 - 25 - . *ﬂq."
TABLE | A (contl nued) El emrental Anal ysis Ex. [err] H- NI\/R( ppr’r)‘

M pt . C H N No. ([err]C)
Cal c. Found Calc. Found Calc. Found - 42 -

in 25-compartment petrl dishes te give a final concentration

of 50 ppm compound and 2.5% acetone.

The fungal inoculum comsists of mycelial fragments of R.

solani grown in shaken culture flasks and added te the broth
5 to provide 2 x 10° fragments/ml broth.

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

of myeelisgl growth,

The extent of disease control in all the above tests is
i9 expressed as & rating compared with either an untreated
control or a diluent-sprayed-control, according to the
eriteria:- '
0 = less than 30% disease control
1 = about 50-80% disease centrol
15 2 = greater than 80% disease control
The results of these tests are set out im Table IV below:-

TABLE IV
20 Ex. Fungiclidal Activity A
No. PIP PYVP AS BCB 1IN PR EG PO PHI FSI RSI
10 1 2 1 1
34 2 '
25 37 2 2 1 1
38 1 2 1
39 1 2
40 2 2
41 2 2 2
30 42 2 1 1
43 2 2 2 2
44 2
53 1 1
sS4
3s
T




45 ' S 134 56.68 56.62 5.07 5.08 22.04 22°03° 46~

(€eDd 3): 1.4(s,3H); 1.55(s, 3H); 1.7(s,3H); _1.AaAm2H) ; - =, .
2 4(s,3H); 3.5(m2H); 5.0(m1H); 5.1(m1H); - B.0(m IH)3Y ;L.
7.25(m 4H); 8.3(s,1H 47 (CDA 3): 1,4(s, 3H) i 1.5(8, 3H); -~ -
1.6(s,3H); 1.9(m2H); 3.5(m2H); 3:8@3s;3H); 5.0(m 1H);
5.1(m 1H) ; 5.9(t,1H); 6.9(d, 2H); 7.2(d,2H); 8.2(s,1H) 48
194 49 : 10BABKE IV (continued) 198 51
(CDaA 3): 2.3(m2H) . 2 6(mAH);
- Ex. Fungicidal Activity
Ne. PIP PVE AS 3CB LN ER EG PO PHI FSI RSI
5 .
65 2 1 1
66 2 11 1 1
67 2 2
68 2 2
10 §9 1
70 2 2 1 2 1
71 2 1 2 1 2
72
73 2
15 7 1
75 1
76 1
77 2 1 1
78 2 2 1
20 79 1 1
82 2 2 2 2
84 1
85 2 1 1
85 1 1
25 '
Exsmple 121

. The fungicidal activity of compounds of the Invention was
investigated by means of the following tests.

30 (a) Antisporulant activity against vine downy mildew

(Plasmopara viticola; PVA)

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

35 aquecus suspension containing 5 x 10@ zocsporangia/ml. The




3.5(M2H): 7.2(s, 1H); 7.25(m2H): 7.4(m3H): 8 4(s 1H) 52

162 (deconp) Lot T

-*26 - . TABLE | A (conti nued) T e

El emental Analysis Ex.  [err]H NVR(ppm M pt . L Coee o H

2|3No. (d " ([err] Q) C4fc> Found Calc. Found Cal c. Found
M50~ i : )

7.1-7. %m gpﬂveul-,mtgﬁ-/plgvgs are *kept for 21& %@%tss(a@ g{DC in a higg’ 7(m1H);

humidity cabinet, then for 24 hours in a glasshouse at 20°C
and 40% relative humidity. Infected leaves are sprayed on
their lower surfaces with a solution of the test compound in
5 1:1 water/acetone centaining 0.04% “TWEEN 20" (Trade Mark; a

polyoxyethylene sorbitan ester surfactant). Plants are
sprayed using a track sprayer equipped with 2 airuatomising
nozzles. The concentration of the compound is 600 ppm and the
spray volume is 750 1/ha. After dryimg, the plants are

10 returned to the glasshouse at 20°C and 40% relative humidity
for 96 hours and are then transferred to the high humidity
cabinet for 24 hours to induce sporulatien. Assessment is
based on the percentage of the leaf area covered by
sporulation compared with that on control leaves.

15 (b) Direct protectant activity against tomate late blight
{Phytophthora infestans; PIP)

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

(e} Activity agalmst tomato early blight (Alternaria solani; AS)

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

35 relative humidity followed by inoculation of the leaf upper



(ma4r): 7.7(d,1H:  8.6(s, 1H) 54 " ' 138

55 100 56 10857 - v, L
145 58 _ - 65-70 59 L 150 BG
138 61 (dnmso-d6) : 1.1(d,6H); 3.6(m1H); .5.3(s,2H) ; o
7.2(d, 1H); 7.4-7.6(m 7H); 8.6(431H 62 (acet one- d6)
0.5(m1H); 0.9 (m1H); 1.1(d, 1H); 1.2-1.6(m 6H);

1.80(m 1H); 2.2(m Buhfaces mt’:@a@(agugﬁgs suspesioppf A. solani conjdyas(m 2H);
8.4(s, 1H) containing 1 x 104 eonidia/ml. After 4 days in a high

hunidity cabinet at 21°C, disease is assessed based on the
percentage of leaf surface area covered by lesions when
3 compared with control plants..

¢é¢) Direct protectant activity against broad bean grey mould

{Botrytis cinerea; BCB)

The test is a direct protectant one using a foliar spray.
Broad bean plants {ev The Sutton) with two leaf pairs are

10 sprayed with the test coméound at a dosage of 600 ppm as
described under (a). After drying, the plants are kept for 24
hours in a glasshouse at 20°C and 40% relative humidity. The
upper surface of the leaves are then inoculated with en
aqueous suspension containing 1L x 106 conidia/ml. Plants are

15 kept for &4 dajs at 22°C in a high humidity cabinet. The
assessment is-based on the percentage of diseased leaf area
compared with ‘that on centrxel leaves.

(e) Activity against barley powdery mildew (Erysiphe;graminis

f.sp. hordei: EG)

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

Leaves of barley seedlings (cv Colden Promise) at the single
leaf stage are inoculated by dusting with mildew conidia and
kept in the glasshouse at 18°C and 40% relative humidicy for
24 hours. Plants are then sprayed with the test compound at a

23 dosage of 600 ppm as described under {a). After drying,
plants are returned to the glasshouse at 18°C and 40% relative
humidity for up to 7 days. Assessment 1s based on the
percentage of leaf area covered by sporulation compared with
that on leaves of control plants.

30 (£) Activity against rice leaf blast (Pyricularia oryzae; P0)

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

35 plants are kept for 24 hours at 18°C in a high humidity



271 T ‘TABLE TA (conti nued)

El enental Analysis Ex. [err]H NVR(ppn) M pt . cC .. .. _H
N No. . ([err]C)  Calc. Found Calc. Found €al-c.: Found

63 (.acet one=d6): ppm 0.2-0.4(m 1H); -0.9(m 1H) : L 1(ny l.l—_!)

1.2-1.6(m5H); 2.20 (m2H): 3.2(m 1Hg - '6.6(t, 1H); 7.5-7.

(m4H); 8.4(s,1H) 64 167 65

80 66 cabinet and thed &pr@yed with the test compound at a 025 of

150 69 '

600 ppm as descziﬁ%éAugégr {a). Treated plants are kep%Bgér

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

Assessment is based on the density of necrotic leslions when
3 compared with control plants.

{g) Activity against wheat eyespot in-vitro

{Pseudocercosporella herpotrichoides; PHI)

the fungus causing wheab-eyesp@b. The test compound is

10 dissolved or suspended in acetone and 1s added inte 4 ml
aliguots of half strength Petate Dextrose Broth dispeﬁsed in
25-compartment petrl dishes teo give & final comcentration of
10 ppm test compound and 0.825% acetone. The fungal inoculum
consists of mycelial fragments of P. herpotricheides grown in

15 half strength Potato Dextrose Breth in shaken flasks and added
te the broth te provide 5 = 10é myceliel fragments/ml broth.
Petri dishes are incubated at 20°C for 10 days until the
essessment of mycelial growth.
{hy Aectivity azainst Rhizoctonia in-vitre (Rhizecteonila solani: N

20 RSI)

The test measures the in-vitro activity of compounds against

Rhizoctonia solani that causes stem and root rots. The test

compound 1s dissclved or suspended in acetone and added imto
4ml aliguots of half strength Potato Dextrose Broth dispensed
25 in 25-compartment petri dishes to give a f£inal concentration
of 10 ppm cempound and 0.825% acetone. The fungal incculum
consists of mycelial fragments of R. gglggg grown inm half
strength Potate Dextrose Broth in shaken culture flasks and
added to the broth to provide 3 x 1®!{b fragments/uml broth.
e Petri dishes are incubated at 20°C for 10 days until the
assessment of mycelial growth.
(i) Activity agalnst apple scab in-vitre (Venturia inaequalis:
vii)

This test measures the im-vitro activity of compounds against

33 Venturia inaequalis that causes apple scab. The test compound




- : : 130 72 I gl 170';f§;.m”._

(dnso-d6): 1.3-1.5(m 4H); 1.5-1.7(m4H); 3.7.. S(MAH) ;.
5t 1(s, 2H); 6.1(d, 1H); 7.05 (m2H); 7.3(mBH- "3 "7:4(1,.1H);
8.3(s,1H 74 (CDA 3): 1.1(m6H); 3.6(m1H);.-.. . 5.1(s, 1H.2,.
5.95(d, 1H); 7.3-7.3(m6H); 7.4 - @/ ,1H); 8.3(s, 1H)

OCT 1998 - 28 -
TABLE | A (conti nudd) dissolved ox suspended in acetone &nd added into 4nl

aliquots of half strength Potato Dextrose Broth dispensed in
25-conpartment petri dishes to give a final concentration of
10ppm compound and 0.825% acetone. The fungal incculum

S _ censists of mycelial fragments and spores of V. insequalis

grown on malt agar and added to the broth to provide 5 x IQA
propagules/ml broth. Petri dishes are incubated at 20°C for
10 days until the assessment of mycelial growth.

16 The extent of disease control in all the above tests is
expressed as a rating compared with either am untreated contrel or
a diluent-sprayed-control, according to the criteria:-
0 = less than 50% disease control
1 = 50-80% disease control
15 2 = greater than 80% disease control

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

20 '
Example Fungicidal Activity
Ne-. VA PIP AS BC3 EG PO BHI RST VI
25 45 | 2k
89 1 1 1%
90 1 2 . 1%
92 1 i
93 2
38 84
95
86
g7
98 2 2 1 1 1
1

33 99 2 2 2

leced

"



El emdntal Anal ysi's Ex. [err] B NVR( ppm) M pt . e

H _ N No. ([err]O _Cal c. -Found, Cal c.,- Found -
Cal c. Found 75 (CDCI 3): - 0.1(m1H; 0.7 © " (mZIH; T
0.8-1.3(m7H); ( 1H); 3.0(m1H); 4. 9(s,‘~1H) 5.0(m4H) .-,
6.8-6.9(m 2H) ; -7.15(m 6H); - 487-25(m 1H); 8.05(s, 1H) 76
162 77 141 78 ' 73
(anor ph.) . TABLE A {@0ontinued) ' 112 81
(CDA 3): 1.2(t . 1H) . 1.6 (t, A 1 80(m 1H): 3-1{m-1H)
3.8(m 1H); 3.9(s, 3 6.25(t, 1 0(d, 2 7. ;
( g Example ( ) ( ngéicidal Actlvigy FD 3(d, 2H);

Neo. PVA PIFP AS BCE EG PG PHI RSI  VIl

100 2

101 2 1

102 2 2 1 2

106 2 2 1 1 2 1.

107 2 2 1 2 1

108 2

169 2 2 2 1 2

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

T



Tior oty

8.3(S, 1H) 82 68- 78
83 240 84 .. .. 238 85 .. .
170 - 29 - Tolns T «TABLE
| A (continued) _El.epent al* Apal ysj.s.EX.
[err]H—NIVR(ppn') M pt- c-%- H N No.
([err]O REERE FSnung fs Found Cal c. Found 86 (dnso-df)
1.2-1.4(m2 il o) ; Wos er
*®
CLAIMS
1 A compound of the general formule

10

15

(1)

in which
Rl represents an optionally substituted alkyl, alkenyl,
alkynyl, alkadienyl, cyecloalkyl, bicycloalkyl or heterocyclyl

group;

Rz represents a hydrogen atom or an alkyl group; or

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

R3 represents an optionally substituted aryl group; and

R& represents a hydrogen or hdlogen atom or a group =NR§R6'
where Rs represents a hydrogen atom or am amino, alkyl, cycloalkyl
or bieycloalkyl group and Rﬁ represents a hydrogen atom or an alkyl
group. ' .
2. A compound according to elaim 1 in which Rl represents a Cl~12
alkyl, 8206
eyelealkyl or C&=8 bicycloalkyl group or a 3- to 6é-membered

slkenyl, 02—6 allkynyl, Ca-xz alkadienyl, CS-S

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

di-C Ci4

alkoxyphenyl, furyl and diha10»83_6 eyclealkyl groups or,
in the case where Rl represents a CS-S cycloalkyl group or a 3- to




10

13

20

28

30

35
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TABLE | A {g@nti nued)

ntal Analysis Ex. [err]H NVR(ppnm M pt. C
6-membered hetercexdlderiing, opﬁlma‘ﬁom@th@wusﬁdﬁdwhda Gahegene-ound

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

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

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

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

haloalkyl, C
di-6, .

phenexy and benzyloxy groups.

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

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

5. A compound according te any one of the préceéimg clainms in
which R@ represents a hydrogen or halogen atom or a group uNRSRG
where R5 represents 2 hydrogen atom or an amine, Cl 4 alkyl, 03 g
eycloalkyl or 48 bicycleoalkyl group and R6 represents & hydrogen
atom or a Cl 4 alkyl group.

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

morphciinyl or benzothiazolyl group; Rz represents a aydrogen atom,

‘methyl or ethyl group; or Rl and Rz together with the interjacent

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

eyclopentylamine or bicycleheptylamine group.

E)D; 4.4(TT2H; © 5.8(m1H); 6.5(d, 1H);* " 7 6.9(m 1H; 7. 6-(-'m--3'|=r+)-;--

1H); - 8.2(s,1H).: R

H



89 ~ 205 90 (dnso- d6) : o 1.4-1. 7(n]6FD
34Un1m 4. 0+ b To ; 6.4 (d, 1H); 7.0(broad, _
1f); 7. 2(m 1H ; I’Wim - 7.6(m TH 8. 2¢s; TH) 91~
(dmso- d c( H),so.v (M1H; L(m1H; = .2 0(m1H);
2.1 (mlH), 3.0(m1H); 6.9(ds Bl - 7.4 ' 76(m5H) 8.6
(s,1H) 92 148 93 116 94
112 7. A process for the preparation of a compound of formula I as

16

15

20

25

30

35

defined in any one of the preceding claims which comprises

{a) reacting a compound of the general formula

(1X)

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

HNRIRZ {IIT)

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

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

. . 4 c s
formula I in which R  represents an iodine atem.

L1g



95 ~
216 98
213 101
31

Anal ysi s
No.

102

185

10

5

20

23

39

150 96 | 154 97
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TABLE | Ag4continugd) . '.,"L_' Elenent al
Ex. [err]H NVR(ppm I\/F C N
g. A fumgici&%.r Ek@osit%%him%%ﬂp%eg F@éf@'d ‘C?E@ gsound 104 5

105active ingredient, a compogud) of formula I as defined in any one of
claims 1 to €.
9. A method of combating fungus at a locus which comprises
treating the loeus with & compound of formula I as defined inm any
.one of claims 1 to 6 or with a composition as defimed im claim 8.
10. The use as a fungicide of a compound of formula I as defined

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

T




138 107 - 275

10, " 106

108 .. ' 163 109 cx an » 130 ~~ ~110
(dmso-d6): 15 1.0(t,6H; 3.2(m2H); 3. B(mMRH) 5 72606M 2H);
7.9(d, 1H); 8.6(s,1H 111 (dnso-d6); - .1.0(t;-6K), 3.2(9.4H);
20 7.3(m2H); 7.5(m2H); ="33 -8.6(s, 1H) 112 (dnso-d6):
1.0(t,6H); 3.2(q,4H); - 3.8(s,1H); 7.1(d,2H); 25 . - '
7.4(d, 2H); 8.6(s, 1H) 113 200 T

84 (anor ph.) 30 Exanpl e 115

Fungi cidal activity against Venturia i, l on Mal us. sp. Appl e
cuttings of the variety Mrgenduft, whirch—are about 6 weeks ol d, were

treated with a solution of the test compound (400 35 ppm in
wat er/ acetone/ Triton X or vaigf 7pebPaiftsiie betrvirividf ter '

This invention relates to certain triazelepyrimidime

derivatives of the general formula

(x)

in which Rl represents an oprtionally substituted alkyl, alkenyl,
alkynyl, alkadiemyl, cycloalkyl, bicyeloalkyl or heterocyclyl
group; R? represents a hydrogen atom er an alkyl greup; or Rl and N

Ut

RZ together with the interjacent nitregen atom represent amn
optionally substituted heterocyclic ring; R3 represents an

optionally substituted aryl group; and Rﬁ represents & hydrogen ox

40 halogen atom or & group »NR5R6 where RS represents a hydrogen atom

or an anino, alkyl, cycloalkyl or bieyeloelkyl group and Rs
represents a hydrogen atom or am alkyl group; processes for their

preparation; compositions containing such compounds and thelr use

as fungicides.

PS27/T951FF
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32 24 hours, the plants were infected with a conidia suspension 0
%eht uri a i naequal i s (about 50,000 conidia/m), incubated in a dark
climatic chanber at a relative humdity of 100% for 48 hours and t hen
kept at a relative humdity of 95.99% and tenperature of 5 18-20[err]C
during the day and 13[err]C during the ni"gt‘?t Tor about 14 days. The
extent of infection wadcassdingdtacehedingehbibhe thelrleoisnghereforechene: -
0 - no i : | cwal Fn19%il Nfection LO
2 - 11. 4@%%?%% ?oﬁgmpound of thk gen%ral % QHMZ’%- 100% i nfecti on
The.results of these tests are sef out in Table Il bel ow -
TABLE 11 . Exanpl e No? Activity

" - R? e e

3 [
o A L
P700T 196 =" % (ay ¥
__ LA i
—— N N Rt gtgsmﬁami ;

in which R!® represents an optionally substituted

Cy.y2 alkvl, C,.,, alkenyl, C,,, alkynyl, C,.,, alkadienyl,
C,. cycloalkyl, C,.,, bicycloalkyl or 3-to 6-membered
heteroccyclyl group; R? represents & hydrogen atom or a
C,.;» alkyl group; or R' and R? together with the
interjacent nitrcgen atom represent an optionally
substituted 3- to 6-membered heterocyeclic ring; R®
represents an cptionally substituted phenyl or naphthyl
group; and R' represents a halogen atom oxr a group -NRR®
where R® represents a hydrogen atom or an amino,

C,.., alkyl, C;, cycloalkyl or C,,, bicycloalkyl group and
R® represents a hydrogen atom or an alkyl group; optiomal
substituents being selected from halogen atoms, nitro,
cyano, thiocyanato, cyanatce, hydroxyl, C,.,, alkyl,

C,.:2 haloalkyl, C,.,, alkoxy, C,.,; halocalkoxy, amino,

Cy..2 alkylamino, di-C,,, alkylamino, formyl,

C,..» alkoxycarbonyl, carboxyl, C,.;, alkanoyl,

C,.., alkylthio, C,.,, alkylsulphinyl, C,.,, alkylsulphonyl,
carbamoyl, C,,, alkylamido and 3- toc 6-~membered
heterccyclyl groups and optionally substituted phenyl,
phenoxy, benzyl, benzyloxy and C,, cycloalkyl groups each
optionally substituted by one or more halogen atoms,
nitro, eyanec, C,,, alkyl, C,,, haloalkyl, C,.,; alkoxy or
C,.;» haloalkoxy groups, and additional optional
substituents in the case of cycloalkyl and heterocyclyl
groups being selected from saturated and unsaturated
hydr@carbYl rings which may be fused with the cycloalkyl

or heterccyclyl group.
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When the3compounds of this inventica contain ap alkyl,
alkenyllGalkynyl or alkadien§l7§ﬂ%stituent gro%éﬂ this
may be linear or branched and may preferably igontain up
to 6, &Aa especially up to 4, carbon atoms. 'A]cﬁhfgélkyl
group may preferably contain from 3 to & carbon atoms. A
- biecycloalikyl greup wmay preferably contain from 4 to 8
carbon atoms. A heterocyclic ring may be any 3- to 6-
membered saturated or unsaturated ring system containing
at least one heteroatom, 5- and 6-membered rings being
especially preferred. Nitrogen-containing heterocyclic
rings, such as aziridinyl, pyrrolidinyl, mozphinyl and
thiazolyl, are particularly preferred.

When any of the forégoing substituents are
designated as being cptionally substituted, typiéally,
0-3 substituents may be present. When any of the
foregoing optional substituents represents or contain an
alkyl substituent group, this may be linear or branched
and may preferably contain up to €, and especially up to

4, carbon atoms.

It is preferred that Rl represents a Clmlz alkyl, 6206
alkenyl, CZ~6 alkynyl, C&»12 alkadienyl, C3_8 cycloalkyl or C, o
bicycloalkyl group or a2 3- to 6-membered heterocyclic ring, each
group or ring being optionally substituted by one or meore _
substituents selected from halogen atoms, nitre, cyano, hydroxyl,
Cla& alkyl, Ci. haloalkyl, Cl_& alkexy, Clh& halealkoxy, amino,
Cla& alkylamino, di°cn.a alkylamine, formyl, Claé alkoxycarbonyl,
1.4 haloaikylphenyl, di?clag alkoxyphenyl,lfu:yl

cycloalkyl groups or, im the case where R

carboxyl, phenyl, C
and d;halo-c306
represents a CB=8

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

cycloalkyl group or a 3- to 6-membered

L
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33  More preferably, r! represents a C) ,, alkyly &, . alkenyl, 32
ngé alkynyl, C, o alkadlenyl, s g cycloalkyl, C, ¢ bicycloalkyl 488
group or a 3- to 5-membered nitrogen-containing heterecyclic ring,
each group or ring being optibnally substituted by up to three
substituents selected from halogen, especially chlorine, atoms,
hydroxyl, CL 4 alkyl, especially methyl, Cl.,g, halealkyl, especially
trifluoromethyl, cl_ g alkoxy, especially methoxy, C‘l:. 4 haloalkoxy,
especially triflueoromethoxy, phenyl, cl., 4 halealkylphenyl, _
diaclg éalkoxypheayl, furyl and dihalo«(::ia 6 eycideikyl groups or, in
the case where 21 represents a (:398 cyeclealkyl group or a 3- to
§-membered heterocyclic ring, optionally ortho-fused with a benzene
ring.

Preferably, Rz'represencs a hydrogen atem or a 61@ 4 alkyl
group. '

It is also preferred that R3 represents a phenyl or naphthyl
group, each group being 0pu:i.0nally substituted by ocne er more
substituents selected from halogen atoms, nitro, cyane, hydroxyl,
alkyl, Ci.12 halealkyl, € alkoxy, € 12 haloalkexy,

Gla& alkylamine, _cﬂ.i,a(tlo[5
alkoxycarbonyl, carboxyl, phenyl, phenoxy and benzyloxy groups.

1-12
alkylamine, formyl, Clo 4

€1.12
amine,

More preferably, R3 represents a phenyl group optionally
substituted by up to three substituents selected from halogen
atems, Cla& atkyl, cl-& haloalkyl, .4 alkoxy, Cloé'haloalkoxyg
phenyl, phenoxy and benzyloxy groups, or a naphthyl group.

Preferably, Rl& represents a halogen atom or &
group °NR5R6 where Rs represents a hydrogen atom or an aairne, Cl_‘&
alkyl, especially methyl, 83= 6 cycloalkyl er C&es bicycloalkyl
group and R6 represents a hydrogen atom or a clo 4 alkyl, especially
methyl, group. '

A particularly preferred sub-group of compounds of formula I
is that imn which R]’ represents a methyl, ethyl, propyl, heptyl,
dodecyl, benzyl, dichlcmcyclepmpylmethyl; furylmethyl,
trifiveromechylphenethyl, dimethoxyphenethyl, pentenyl, propynyl,
dimethyloctadienyl, cyclopropyl, cyclopentyl, hydroxycyclopentyl,

rimethylcyclopentyl, cyclohexyl, trimethylcyeclohexyl, eyclsectyl,
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indaggl, bicycloheptyl, dichloroaziridinyl, pyrrolidinyl; o«

mor
of test conpoun m
P methyl eor etggl.group; or R

1 and R2 together with the interjacent

nitrogen atom represent a phenylpiperidyl.grcup: R” represents a

phenyl, fluorophenyl, chlorophenyl, bromephenyl,

chlore-flucrcphenyl, methylphenyl, propylphenyl,

trifluoromethylphenyl, methoxyphenyl, ethoxyphenyl,

dimethoxyphenyl, trimethoxyphenyl, trifluoxcmethoxyphenyl,

biphenylyl, phencxyphenyl, benzyloxyplienyl ox naphthyl group; and

4 . . . s
R represents a fluorime, chlorine, bromine or iodine

atom or an amino, methylamino, dimethylamino, hydrazimo,

cyclopentylanino or bicycloheptylamino group.

e

The present invention alse provides a process for the

preparation of a compound of formula I as defined above which

comprises

(a)

reacting a compound of the gemeral fermula

(1L)

in whieh R3 is as defined abové and Hal répresents a chlorine or

bromine atom with a compound of the gemeral formula

in which R

rRIRE | (111)

1 and R2 are as defined sbove, to produce a compound of

formula I im which Rﬁ represents a chlorine or bromine atom;

(b)

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

with a fluorinating agent tc produce a compound of formula I im

. 4 .
which R represents a fluorine atom;

()

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

gh@liiugl& or benzothiazolyl g:mu@;- %.’2 m‘efim:ésj&'ﬂ'kfé &ydeopat atémit i on
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with 2 comppund of the general formula (I S —

HNR5R6 - (IV}

in which RS and.R6 are as defined above, to produce a compound of
formula I in which R& represents a group aNRSRs; and

(é) if desired, reacting a compound of formula I formed in(c) in
which RS and R6 both represent a hydrogen atom with diicdemethane
in the presence of a diazotising agent to produce a compound of
formula I im which R& represents an icdine arom.

The process of step {a) is conveniently carried ocut in the
presence of a solvent. Suitable solvents imclude ethers, such as
dioxane, diethyl ether and, especially, tetrahydrofuran,
halogenated hydsocarbons; such as dichloromethane, and toluene.
The reaction is suitably carried cut at a temperature in the range
frem 0°C te 70°C, the preferred reaction temperature being from
10°C to 353°C. It is alsec preferxéd that the reaction is carxried
out in the presence of a base. Suitable bases include tertiary
amines, such as triethylamine, and incrganic bases, such as
potassium carbonate or sodium carbonate. Alternatively, an excess
of the compound of. formula III may serve as a base.

The process of step (b) is conveniently carried out in the
presence of a solvent. Suitable soclvents include sulpholane,
dimethylformamide or a mixture of acetonitrile and a crown ether.
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 roon temperature {(about 15°C) to the
reflux temperature of the reaction mixture, the preferred reaction
temperature being from 40°C to the reflux temperature of the
reaction mixture. Suitable fluorinating agents include alkali
metal fluorides, especially potassium fluoride, and antimony

fluoride.
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3
1

© 102 0
0 104 02 *
signifies concentration of test conpound - 200 ppm" np@?eqfé?%
Determ nation of M G- Val ues of conmpognds agai nst various 30 : |

phyt opat hogeni ¢ fungi The MC (M ninun1|nhibitio@ _
Concentration) -values were determ ned by serial dilution_tests.usi-ng-——---

48-wel | microtitrene procRsate¥SsrepNEc Pid ebh@iniehcieskesdd eagpnunts in the
nutri ent solution and the distribution to the V,Xel | s yere car{ni ed out
by a 35 TE@HesRSP5006 FONGEHFC %?‘élepﬁg%"&%r%m ude ethers, such as

dioxane, diethyl ether and tetrahydrofuran, halogenated
hydrocarbons, such as dichloromethane, and, especially, toluene,

15 The reaction is suitably carried out at a temperature in the range
from 20°C to the refiux temperature of the reaction mixture, cﬁe
preferred reaction-cemperature being from 40°C to the reflux
temperature of the reaction mixture. It is also preferred tﬁat the
reaction is carried out in the presence of a base. Suitable bases

20 include tertiary amines, such as triethylamine, and inorganic
bases, such as potassium carbenate or sodium carbenate.
Alternatively, an excess of the compound of formula IV may serve as
e base.

When RI represents the same substituent as RS and Rz

25 represents. the same substituent as R6 in the resultant compound of
formula I, the coméouﬁd of formula III will be the same as the
compound of formula IV and steps (2) and (c) may therefore be
performed as one step by using double the quantity of amine of
formula ITIL/IV. | _

30 The diazotiéing agent used in step (d) may be any alkyl ester
of mitrous acid, isopentyl nitrite being especially preferred. I£
an alkyl ester of nitrous acid is used, this may alsoc serve as a
co-solvent with the diiodomethsne. The reaction is suitably
carried our at a temperature from 60°C to 120°C, the preferred

35 reaction temperature being from 70°C to 110°C.
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- 35 - The conpounds were diluted to the fq

20" 39

‘concentrations: 100,50, 25, 12.5, 6.25, 3.13, 1.5p,[0T. 8 .
0.210 and 0. 05 For preparation of the nutrign @(‘J}?@@fﬁo@ Bvs
juice (Trade 5 Mark) was neutralised with calciumcéarbonate and __} |
centrifuged. The supernatant was diluted with di si IWS)
to the final concentration. - 13 - The fungi (1 t er nari g sol-ane
Botrytis cinerea. Septoria nodorun) were added int'o~the wells as a
dropl et of spore XQ7- Dmsm%paawuihz 4ricef addlio @, ﬁ+al=@q:mwfrde.nehm.

I ncubat ed at err ergi ned by
vi sual i nspec%o‘; %’ Y‘?Tsed"ssglve%l’ﬁ“t 5%“ ﬁr?%em?a Al %ég?c}gfgi%a sg} ani

and Botrytis etrtwaibhgaanidee(0. 61g. emum;tambnpdﬁmmtybmnm (OS1gi, | rmicdh Heri es
W t hout rnycel gatr%lygru? ran (bSn‘%l rﬁs g‘Iﬁé‘{]e&%dL&) J?Tiltsg ?M,r%ix léﬁ% !;h{or eptoria

nodorum no 1 'strong 1 nh I on o gr owt
regul arly> stlmisngrwdmued for a Eurﬁlm Eebqﬂrtssagfamhmg g@@prgmeset out

:VInCT\a/‘g: 5e| '(I'Opﬁgd%’if The reaction mixture was then evaporated iu xg%golzﬁd 2@@
residue extracted with ethyl acetate and water (100ml each). The

organic layer was dried over sodium sulphate and the solvent
evaporated in vacuo. Column chromatography of the residue on a
10 silica gel column (3.5 x 15cm) using 3:7 ethyl acetate: petroleum
ether as eluant gave 0,6g S-bromo-6-phenyl-7-cyclopentylamino-
1:2,4-triazolo- [1,5-a]lpyrimidine as a yellowish oil.
Yield: 28% of theoretical.
IHoNMR.:éaL'é-l.?(Zm,SR); 3.64(m,1H); 6.05(d,18); 7.34(m,2H);
15 7.50(m,38); 8.26(s,1H) ppm

Preparatwn of 5-methylamino-§-phenyl-7-cyclopentylamino-1,2,4-

triazolofl,S5-a]jpyrimidine

{ Rlecyclopentyl : RZEH N R3mpheny1 : Résa »NRSR6 : RSECH.Q : Rsa}i)
3 A mixture of 5-chloro-6-phenyl-7-cyclopentylamino-1,2,4-

triazelo[l,5-a]pyrinidine (3.1g, 10mmol) prepared by a methed
analogous te Example 2, methylamine (5ml), triethylamine (Sml) and
toluene {50ml) was refluxed for 10 hours. After cooling, the
: reaction mixture was washed with water (50ml) and the organic layex
io separated, dried over scdium sulphate and evaporated.
Recrystallisation of the solid residue from diisopropyl ether gave
2.3g S-methylamine-6-phenyl-7-cyclopentylanine-1,2,4-
triazolo[l,5-a]pyrimidine as colourless erystals, m.pt. 158-16C°C.
Yield: 75% of theoretical
15 1H=NMR:5==1.25°1,7(M,BH); 2.95(d4,3K); 3.42(m,1H); 4.48(n, 1H);
5.55(d,14); 7.3-7.5(m,SH); 8.03(s,1H)
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Example 4 TABLE |11 (continued)

Preparation of 5-fluoro-6-(4-methoxyphenyl)-7-cyclopentylamino-

1,2.4-triazolo[l,5-alpyrimidine
(lecyclopentylg szsﬂ: Raea!a-;ne_th@xyphenyl; RQE-F);
Potassium flueride (3.lg, 0.05mol) was suspended in a mixture

of dry sulpholane (60al) and toluere {20ml) and the mixture was

then refluxed for 6 hours ever a water separator.
5-Chlere-6-(4-nethoxyphenyl)-7-cyclopentylanmine-1,2,4-
triazole[l,5-alpyrimidine {8.5g, 0.025mol), obtained by a2 method
analegous toe that of Example 1 above, was added at room temperature
and an azeotrope of sulpholane and toluene distilled of £ until the
reaction temperature reached 200°C. The reaction mixture was then
kept at this temperature for 3 days befere ecooling to room
cgmperature and then pouring into water {600ml). The mixture was
then filtered and the precipitate washed with water. The
precipitate was then dissolved im dichloromethane, extracted twice
with water, dried with sodium sulphate. and the sclvent was
distilled off in vacue. The residue was then washed twice with
warm diethyl ether, the ether fraction was decanted off and then
dried g_g vacuo. Flash column chromatography en silica gel using a
mixture of petroleum ether and ethyl ethanoate as eluant yielded
4.5g 5-fluoro-6-{4-methoxyphenyl)-7-cyclopentylamino-1,2,4-triazolo
[1,5-a)}pyrimidine as a colourless crystalline solid, m.pt. 124°C.

Yield: 355% of theoretical.

Example 5
Preparation of S-iodo-6-{2-chleorophenyl)-7-cyclopentylamino

-1,2,4-triazolo]l,5-alvyrimidine

{ lecvcl@pentyl . RZEH; R3~=2-ch1@mphemyl; R&wI
5-Amino-5-(2-chlorophenyl)-7-cyclopentylamine

1,2,4-triazolo{1,5-alpyrimidine (3.3g, 10mmol), obtained by a

method analogous te that of Example 3 above, and diiodomethane

(50ml) were mixed together. Isopentyl nitrite (20al} was® added
under nitrogen and the reaction mixture heated for 3 heours at 90°C.
The reaction mixture vas then cooled to room temperature and
filtered. The solvent was distilled off in vacuo and the residue

was purified by flash column chromatography on silica gel using 7:3
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12.5

> 12.5 23
0.78

> 12.5 28
31

6. 25 20
>100.0 36
12. 50
3.13

6. 25

62

23

30

33

Botrytis
sol ani
1.56

ci nerea
25.0 21
>100.0 24
- 15 -

> 3.13 25 50.0 27

0.78 0. 39
5

P@trgleéﬂﬂ ther:ethyl echa?mat% .13’53 @‘?ﬁrxa:nc 0@@9}1@%9 1.33g
S-iode?26- m@%erﬂphen}{l) - ?"C}clcpent)’laﬂifﬂﬂ 1,2,4-triazole- 0. 39 39
EI,Sefg?%§§ﬁ1g£g§ as colourless crysta%giggéﬁ§a 150°C. Yielé_ZI:.Z.SO 42

12.50
30.3% of clgo2Brtical. 0. 05

Examples 6 - 114

By processes similar to those described in Examples 1 to 3

above, further compounds according to the invention were prepared
as detailed in Table I below.

identified by reference to formula I.

In this table the compounds are
Melting point, NMR and C,H,N
analysis data for the compounds of Examples 6 to 114 are given in
Table IA belsw.
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12.50 3.13 82 6. 25 1.i56 84
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TABLE 111 (continued) : M_C vdl ue

(ppm Exanpl e Bot r yt j SABLE % Al ternari a Seproria

5 No. eHaerea sot-ar TodoT Umm

85 £x 25. 00 1.56 .

No. p! | g R’ R

6 eyclopentcyl H ~ 2-OCH, phenyl ClL

7 w " 3908H3 phenyl ”

8 “ “ 4-0C, He phenyl .

9 2-0H cyclopenctyl : ® &eOCH3 phenyl ®

10 2,6,&-(CH3)3 ® phenyl w

cyclopentyl

11 eyclooctyl " 4-OCH, phenyl -

12 4 -phenylpiperidyl phenyl ®

13 2,&°(CH3)2 penc-3-yl " ' *

14 cyelopentyl . 4-0CH, phenyl eyclo-
pentyl
amine

18 w w ® ﬂm{cﬂs

16 aCH(CR3)2 » &=0@2H5 phenyl ci

17 2,2ﬁ5u(CH3)3 cyclohexyl “ phenyl "

cyclochexyl )

18 indan-2-y1 * phenyl "

19 -CH3 , -CHB 3-C1 phenyl *

20 aCH(CH3)2 H &eCHB phenyl "

21 cyclopentyl - 4-0CH, phenyl -

22 cyclohexyl ® phenyl ®

23 c12H25 ] ge ®|

24 ecyclopentyl " phenyl ®

25 cycloptopyl “ w ®

26 eyclepentyl @ 396?3 phenyl "

[ [ i ®

.27 ./ 53H7 phenyl
28 * » &eOCFB phenyl ®
29 . . naphth-2-yl @

30 w w 3,&-(0CH3)2 phenyl °



10 88

1. %6 95 : 25.00 _

100 25.00 15

25. 00 102 1.56

3.13 3.13 104 17 -

0. 39 107 : 25.00 -~ i

0. 39 3.13 1 s

3 13 111 | . g%B%gQﬁs(ccntlnded)

12.50 Ex. 12.50 25 113

3.13 woll4 Rl 6. 25 RZ R3

Exanpl e 117 :
31 cyclopentyl H 2-Cl phenyl Cl
32 " . " 4-F phenyl "
33 » « 4-biphenylyl "
34 . C-HZCE CH .. phenyl ®
35 " benzyl ® * : o
36 cyclopentyl s 2-Br phenyl ®
37 -CH{CH,), - -
38 bicyclo{2.2.1}hepr-2-yl w @ @
3% cyclopentyl w Z2-F phenyl ®
40 ~CH(CHy), - - -
63 " ” naphth-2-y1 "
42 * # 2-Cl phenyl »
43 ® “ 4-F phenyl =
44 ~GH, CH~C(CE,) *  phenyl -
45 : «CH3 «CHB é»OCHB phenyl e
4 6 it Y21 = ] s, r3ad o « @

CHZCH C{CH 3) CHZCPZCF C{ CH3) 2 H 4 FH3 phenyl

47 " ' w 4«03}33 phenyl "
4 - . - = -
48 CH, CH, N(CH3)2
49 fur-2-ylmethyl -H phenyl -CL
50 benzothiazol -2-y1 | “ " "
5% morpholin-&-yl « " *
32 2-0H cyclopentyl - “ "
53 eyclepentyl @ &oOC6H5 phenyl "
34 -CH(CH, ), " 3-CF, phenyl .
55 " w® &-lc3ﬁ7 phenyl "
36 " " 4-CF,0 phenyl ~ *
37 " " 4-0CH, phenyl "
38 : @ » 4-biphenylyl -
59

* ® 3,&~(@CH3)2 phenyl ~
60 cyclopentyl wo &»OCHZCGHS phenyl ~
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The fungicidal activity of conmpounds of the invention ‘ﬁ'gMﬁ T
‘investigated by neans of the follow ng tests. (e}@‘ =t ant
‘activity against tomato |late blight (Phyt oght hor? %g@ ansg:
PIP) 35 The test is a direct protectant one ‘usiing &6 gp

The - 38 uppe eaf
surfaces of tomato plants with two exparﬁed Ieaves (cv. Firstiin
the field) are sprayed with a solutio f activ materialin 1:1
wat er / acet one contai ni ng 0. 04% 3&@@\@ ontinued) (Trade_ Mark; a

pol yoxyot hyl.ene sorbitan ester surfactant). 5 Plants are treated
usi ng an augﬁmat ed spraylipe wth an Rz ,,{at om si ng nozzl epf* The
concentrati OR" of the conpolind i s 1000 " ppm_and the spray_vol une

is 700 | /ha. After a subsequent period of 24 hours under nor mal

gl asshouse ndi ti ons, upper . surfa fy t avgs are

i nocul at ed §§ sprayi ng vmr&ﬁﬁmﬁﬁz an aaueous%gﬁagﬁarﬁs%r&gont alning 2 Xx
10 zoospor €3/ m . bithelo[2.2.1)heptingtul at el pl deﬁ©§ﬂ§r®@k%bt for®24 hours in
a high hum di,ty cabi net and 5 days und g%_ h chanber

condi ti ons. g‘I‘he WL P

cyclopentyl o 4-Br phenyl “
63 . QCH(CHB)Z - ) ) o -
66 bicyecle(2.2.1}hept-2-y1 w " ®
67 - . 3-Bx phenyl "
68 cyclopentyl “ " "
6% bicyclo[2.2.1)hept-2-y) *® 2-F phenyl -
70 cyclopentyl ® 3-F phenyl *
71 eCH(CHs)z ®e " *
72 bicyelol2.2.1}hept-2-y1 " " "
73 cyclopentyl » 2- OCH206H5 phenyl ~
i4 =CH(CH3)2 " = "
75 bicyclo[2.2.1)hept-2-y1 w " ”
76 cyclopentyl *  2,3-(0CH,), phenyl ©
77 &CH(CHB)Z " © v
78 bicyele[2.2.1)hept-2-yl & w : "
79 oCHzcﬂ (3»CF3 phenyl)} w Q«OCH3 phenyl "
80 ® o 2-Cl phenyl *
81 2,2-dichloreaziridin-1-yl » &eOCH3 phenyl "
82 o » 2-CiL phenyl “
83 pyrrolidin-1l-yl " v .
84 bicyelo[2.2.1}hept-2-yi " 4-OCH, phenyl fNHm
bicyclo-
[2.2.1})-
hept-
2-yl

85 ® " 2-C1 phenyl "
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assessnent

is based on the percentage of di seased | eaf

BT ACTMINT SHEET

conpared with that on control |eaves. 15 (b) Direct ty
agai nst vi ne downy m | dew "The test is a difect protectant one
using a foliar spray. The | oner surface of Ieave@?bﬂ@ﬁﬁﬁ@% i e

pl ants (cv

at a dosage of 20

under (a),
gl asshouse
i nocul at ed
x 10[err]

hours in a

Caber net Sauvi gnon) jare sprayed wth the test conpgund

1000 ppm usi ng an automated spraytime as descrifbed

and after a.ﬁ@ﬁgegqeghcgﬁk@gd of R4 hours under norimal
conditions._.the |l ower <TIrtaces he.leaves_are

bgs. Spraying with an aqueous suspen5|on cont ai ni ng 2.5

zag@sporangi a/ m . ﬁ%e i nocul at ed ﬁ?ant§.are kept for 2@# 24

high-hum-dity cabinet .5 days.undetr.norpal . . glasshouse

conditions and then returned for a further 24 hours to high
humi dity. Assessment is based on the percentage of | eaf area
covered by s orulatlon conFared wth that on control | € VeS
(c) ActivityCagainst tGHEIPEEty blight (Alternaria solani; ASNE-N,
This test neasures the egal@m&myqophylactlcwacthOCa qﬁehget - -
conmpounds ap I|ed fgg 1 F {onato see uéh W Qut door
Grl) are gr fn to HEle dg | |CK t he secon | eaf is
expanded. Thggpl ap2 sdiat@ctsd@legrapsingl an aut omat,edss&cra - sprayline as
descri bed under (a). Test conpounds are applied '
: phenyl
90 cyclopentyl « 2-F phenyl -NH-NHZ
91 bieyclo[2.2.1}hept-2-yl “ phenyl -Br
92 bcﬂ(cﬂ})z 13 0 ] ®
93 2,2-dichlorocycloprop-1l-yl » * "
g4 oCHs * 2-Cl phenyl -Cl
5 L7} - 1] "
9 _CH3
%6 °CZH5 -H ® ©
97 -Cily " 2-F phenyl ®
g 8 1,1 OCH; 4] e
9 9 GCZHS "H 02 e
160 eyclopentyl w ls-OCHB phenyl «NHZ
101 " . ® 2-CL phenyl .
102 " “ 2-CL,6-F phenyl -GL
103 CF(CPB) " 28 ®
104 bicyclo[2.2.1}hept-2-yl » '2-C1,6-F phenyl -
105 eCHzcﬁza (3,&&(0CH3)theny1) * w ®
106 . -CH, -CHy " -
107 bicyelo[2.2.1}hept-2-yl -H 2-Cl phenyl oMﬁZ
108 -C,H, -C,Hy 2-Cl,6-F phenyl  -Cl
109 " v 2-F phenyl w
110 ” * 2-Br phenyl ®
111 ® * 2-Cl phenyl . "
112 * * 4 OCH phenyl "
113 cyeclopencyl -H . o I
114 bicyclo{2.2.1]hepr-2-yl * 2-Cl phenyl *



- 39 - as solutions or suspensions in a mxture of acetone and
‘wat er (50: 50 v/v) containing 0.04% surfact §REDI(A(TNEENT2CHEET ITr ade
Merk). One day after treatnent the seedlings are mi%%?gg'gd e, by
spraying the | eaf upper surfaces with a suspension of A spl jani
conidia containing 10[err] spores/m . For 4 days after @%CGT 1998

i nocul ation plants are kept noist in a m dity conpartnent at
21[err]C. Disease is assessed 4 days aft%r i nocul ati pn, based on

t he percentage of |eaf surface area cove by | esi oks- t-eh—-—b+etrt

protectant activity against broad bedAll mould 10 (Botrytis

ci nerea; BCB) ' The test Is a direct prof 1atqg§;$e£5using a foliar
" spray. The r&fegbg%iaqaabgan pl agts (cv The

£ la %%g&‘e)r surfac SC(I‘)if Ieavgs 0 :
Sut t on) . % ayed wi tﬁg) e fest £onmmo at e ffund000
I#aﬁ : aigouggsg%b(?o@n@mg ﬂuﬁ%ll

ppm ©-using an aut omat ed spifay under (a).
hours 15 after spraying the | eaves are inocul ated with an aqueous

suspensi on contajnjng.10[err]., conidj,a/m. For 4 days after
i nocul ation Ianig"gﬂ’z%?eag{)“n%ﬁst fir} a hum dity conpartnent at
21[err] C. D seasemjl¥)as3esded® ,days after inocul ation, based on

t he percent age o%jS &H urfﬁce area covered by lesions. 20 (e) Activity
agai nst wheat | eaf &ejdg ?Leﬁ oshaeria nodorum LN.) - The test is a
di rect therapeut (e, 2h)g, 7 &i(rgltd .fol i ar spray.

7.48(dc,1H), 8.25
(s,1H)

7  1.35-1.78(m,8K), 110
3.75(m,1H), 3.85
(s,3H), 6.05(d,1H),
6.95(m,3H), 7.86
(de,1H), 8.27(s,1K)

8  1.3-1.8(2m,84), 118
1.645(t,3H), 3.78
(=,18), 4.08(q,2H),
6.05¢d,1H), 7.C0
(m,2H), 7.25(m,2H),
8.25(s, 1H) ,

9  1.3-2.03{3m,6H), 148
3.25(m,1H), 3.86
{s,3H), 5.75(d,1H),
7.02(m,2K), 7.27
(dé,1H), 7.464(dd,1H),
8.20(s,1H)

19 0.5-1.8(mm,13H), 124-
6.06(d,1H), 7.83 130
{m,2H), 7.45(m, 3R},
8.28(s,1H) '




Leaves of wheat plants (cv Norman), at the single |eaf REPB&QEI MENT gfﬁ‘”ifare

i nacul ated by spraying with an agqueous suspension contai nin X

10[err] spores/m . The inoculated plants are kept 25 07 0019984 hours

in a high humdity conpartnent prior t0,21., trpes

are sprayed with a solution of the test .conp

1000 m usi ng an automated s I as descri bed under (a

Afterpgryl ng, gthe plants are J%{JB%E ipgr?cominued) 6-8 days at 7?[ﬁrr1(C ;nd

moder ate hum di'ty, fol l oned by 30 asses%ﬁ%mamsﬁgmnt i s based

on the densit gyof liﬂeg}{@(bépm?e M.p | eafcconpared w th that ¢n | eaves
- of control plagts. (f) Activge "c)f agahBstroidaba Pl OWRuhd! Thié P%a;m@l a

recondit a; PP) _The test i1s._a. direct protectant one HQIDH

foliar spray. Wheat seedlings (cv Aval on) are grown to the

1-1[err] leafldtages.B85s(m,14u4), The phents are then sprayed with the test

conpound at a dosage 40
of 1000 ppm using Jan 3 et 2§ sprayline as descri bed  under (a).
Test conpounds ar gsap@j | @qom sgj utions or suspenS| ons ina

m xture of aceton% 8?9&1@\'\%% 7(%9 50 v/ v) containing 0.04%

(dd, 2H)

12 1.7-1.9(m,4H), 2.6 168
Cu,1HY, 2.75(m,2H),
4.84{m,2H), 7.1-7.5
(mm,10H), 8.4(s,IH)

13 0.5-2.7(m=,15H), oil
6.45(m,1H), 7.2-7.6
(mm, 5H), 8.32(s,1H)

14 1.07-2.05(mm,16H), oil
3.37(m, 1K), 3.86
(s,3H), 4.30(d,1H),
4.45(m,1H), 4.97
(d,1K), 7.0(dd,2H),
7.28(dd,2H), 8.0
{s,1H)

15 1.3-1.9(mm,8H), 180
2.95(d,34), 3.87
(s,3K), 4.40(e,1H),
5.50(d, 1K), 7.00
m,2H), 7.24{m,2H),
8.03(s, 1H)

1é  1.03(2s,6H), 1.46 122
(t,3H), 3.67(m.1H),
4.06(q,2H), 5.85
(d,1H), 7.0¢d,2H),
7.23¢d,ZH), §.26
{s,1H)



)

surfactant ("TWEEN 20" - Trade Mark). 18-24 hour seafter————"or
treatnent, the seedlings are inoculated by sprayi n@%&ﬁgﬁi@%}”% SH!{EET
fromall sides with an agueous spore suspensi on coht @i ng about
10[err] spores/m . For 18 hours after inoculation| tha70CcT 998 pllants
are kept in high humdity conditions at a tenperatur of
20-22[err] C. Thereafter, the plants are ept in anbi ert—216

gl asshouse conditions, that is, in noderate relatiye humdity

and at a tenperature of 20[err] CABLEn@Ad{®easruddy assESSEd 10 days

af t er i nocutatiomomthe basTs—of—the—pere

covered by sporyl ating pustul es conpared with Zlesenesi dhaiysis cont rol
pl ants. 15 Ex(g) H-KMR{»sstdly agai ndf.psarl ey pbwdery nil dew ( Erysi¥phe
graminis f.8». hordei; EG (°C) TheslgesToung Galdfi.r Eeundt rkcapenricc one,
using a folTar spray- TeavesTof—bartey seedtTngs, (Tcv:—CGotden
Prom se) are i nocul ated by dusting with m | dew coni dia one day
prior to 207 0.5-Lremmvdf) Wi t h 138e test conpound. The inocul ated plants
are kepk QvalNi ghgs at gl asshouse anbi ent tenperature and

hum dity rior to treatment. The plants are sprayed with the

t est &éﬁ%@bn&”-éé(f&n%sage of 1000 ppm using an aut omat ed
sprayline 7.47(ASdesgrdgoed under (a). After drying, plants are
returned to 25 a conpartment at 20-25[err]C and noderate hum dity
for up to 7 (s.1H) days, followed by assessnent. Assessnent is based
on the 18 1.peL o, agy, @f 1l eaffyarea covered by sporul ati on conpared
W th tzh on |l .eaves of control plants. (h) Activity agai nst
rice leaf blast ('géﬁ? Yarf 2%ryzae; PO

2.7{m,1K), 2.86-2.96
{m,1H}, 5.05(s,1H),
6.29(d, 18y, 7.12-7.57

(2m, 4H)
19 177- 50.66 SC.60 3.59 3.83 22.72 22.66
179
20 113 59.69.59.59 5.34 5.33 23.20 23.33
21 1.3-1.8(2m,8H), 140  59.38 59.42 5.27 5.39 20.37 20.39
3.8(m,14), 3.90
(s,3H), 6.03(d,1H),
6.98(dd,21), 7.28
(8d,2K), 8.27(s,1H)
22 130- 62.28 62.26 5.58 S.48 21.36 21.31
132
23 92-94 66.76 66.74 7.79 7.78 16.91 16.79
26 1.3-1.8(2m,8H), 125 61.23 61.15 5.13 5.16 22.32 22.33

3.63(m,1H), 6.08
(d,1H), 7.35(m,2H),
7.56(m,3H), 8.30
{s,1H)
25 175 SB.86 S8.69 4.23 4.22 24.51 24.47



o

30 The test is a direct .therapeuti C one using a -Lgl-i-ar_spr.a,y.w_..
The | eaves of rice seedlings (cv Aichiaishi - about 30 |REFLACTVENRE ulgﬂjs
5

per pot) are sprayed with an aqueous suspension -
containing 10[err] spores/m 20-24 hours prior to treatjmgnt
nio #CT 1998

the test compound. The inocul ated plants are kept overid n
high humdity and then allowed to dry before sprayi ng W tth.

- 41 - the test conpound at a Zdosage of 100 ppm usi ng an

aut onmat ed _ sprayline as descrl bed under (a). After—treatrent—the
plants are kept in a rFeRLEcRapieenpimeddt 25- 30C and high

hum di ty. ASSEsSTHERt s are made 4-5 d%s after treatnent and are
based on 5 Ex t& ensity of necrotl c IeS| §“‘B@F31I &8#1%%&n conpar ed

Wi th lm x. f‘ft‘ §PMant s. Act¥vity agai fist wheat ¥eyespot
in-vitro 0. (Pseudocer cospo‘r@‘ I a Gadf pdirmenbttres Foplq falc. Found

This test neasures the in vitro activity of conpounds™agai st 10" t he

f ungus caus&gg \A@g&éuleays%%g%m' The tgst conmpound i s

2.6(s,1H), 3.4-3.7
(2m,2H), 7.60-8.0
(m,4H), 8.6(s,1H)

27 1.05-1.7(mm,14H), 112
2.6(s,2H), 3.05
(m, 1K), 3.46(m,1H),
7.38-7.44(2m, 4H),
8.68(s,1H)

28  1.05-1.7(mm,8H), oil
2.6(s,1H), 3.6
(m,1H), 7.60(dd,2K),
7.68(dd,28), 8.62
s,1H)

29  1.0-1.7(mm,8H), 107
2.6(m, 1H), 3.46
(s,1H), 7.68(m,3H),
8.1(m,4H), 8.70
(s, 1H)

30 1.1-1.8(mm,84), oil
 3.48(s,1H), 2.84 |
(d,3H), 3.94(d,3H),

6.9-7.35(m, 3K),
8.63(s,1H)

31 1.34-3.8({m, 8H), 145
3.55(m,1H), 6.22
(&,1H), 7.48-7.55
(m,4H), 8.32(s,1H)



di ssol ved or suspended in acetone and is added into 4 m REPLACEM%@@{%@TS
of half strength Potato Dextrose Broth di spensed in e e
25- conpartnment petri dishes to give a final concentration pf . 50
ppm conpound and 2. 5% acetone. 15 - Each conpart nen s@i7n@§°t§|13?%d
with a 6 nmdianeter plug of agar/ nyceliumtakenifroma_ l4 y
old culture of P. her potri choi.dgs .. Plates are
i ncubated at 20[err]C for 12 days until the assessmept—ef———"
nycelial growth. 20 (]) Aeblyiray(agaifsdédyFusariumin -vitro
(Fusari um cul Fe-t—FESH) ——_Thirs—te : R -
‘activity of corrpoinds agai nst : a speciBxemehcklisatdlysis hat causes
stem and r oot Ex 0t SH-NH@pm) Migst conpound is disBolved or asuspended
in acetone ande added to puit encdirl.f FetddeGgib . PiiwaikioCaaxt Fesed Agar
to give a fina—25—————conceptraid -f—F F-conpotnd—ant—2-—5%——
acetone. After agar has set, ated with 6mm
di anet er pl ugsz of 1a@arl.75(n,8%), ansilmyceliumtaken froma 7 day old
cul ture of Fusari %WL\/\E% ];m% 379 Plates are incubated at 20[err]C for 5

. AHY 3

days and radial gro the plug is neasured. 30 (k)
Activity agai nst Rhi ¥t @mdnL2H)vitro (Rhizoctonia solani: RSI)

D

This test measur es, g%ﬁugm’ izg-vigt E9 of conpounds agai nst . Rhinzoctoni a
sol ani that causes’s rha?ml root rots. The test. conmpound i s
di ssol ved or suspdmdd#) i n acetone and added into 35 aliquots of 4 n

hal f strengt hy ot %853%%%%? Br ot hg«di spensed
39&8(59121). 3.74
{m,1R), 7.48-8.0
({m,9H), 8.68{s,1H)

34 126 59.26 59.48 3.55 3.78 24.68 24.68
35 105 64.37 65.69 4.20 4,36 20.85 19.50
36 160
37 66
38 | w0
39 97
40 142
41 150
42 128
43 99

I ' 95



- 42 - in 25-conpartnent petri dishes to givMLACE&’F’*JTS BT
‘concentration of .50 ppm conpound and 2. 5% ace€t dn

The fungal inocul um consists of nycelial fragnents of R @7@@7 1998

sol ani grown in shaken culture flasks and added to the brqgtHh 5 o]
provide 2 x 10[err] fragnents/m broth. _ . Pl at eg are~tneubated—at
20[err]C for 10 days until the assessnengs - of nycelial grow h.
The extent of disease control in all the above tests is 10

expressed as a rating conpared WABBEeiA Hesntinuerht r eat ed control

or a dil uent=sprayed=controt;—accordrng-to—the
0O - less than 50%0 di sease control
di sease contb®l 1B-

C

rrreria:

Elemental Anghysis 50- 80%
HMR (ppm) #.ptgreatef than 80%i sease cntrol

The results M. these tests are se{ @t Calcrabpend Gahe drucd Cale. Fw“@

TABLE |V

45 | 134 56.68 56.62 5.07 5.08 22.06 22.03

46 (CDCIB):
1.4{s,34): 1.55(s,3H}):
1.7¢(s,3H); 1.%9(m,28);
2.4(s,3H); 3.5(m,2H);
5.0(m,1H); 5.1{m,1H);
6.0(m, H); 7.25(m,4H);
8.3(s,1H)

47 (CDC%):
1.4(s,3H); 1.5(s,38);
1.6(s,38); 1.9(m,2H);
3.5(m,21): 3.8(s,3H):
5.0({m,1E};: S5.1{m,1H);
5.9(t,1H); 6.9(d,2H);
7.2¢4,2H); 8.2(s,18)

68 . 194
49 1¢0
50 198
51 (CDCLB):

2.3(m,2H}; 2.6(m,bH);
3.5(m,2H); 7.2(s,1H};
7.25{m,2H); 7.4{m,3H};
8.4(s,1H)
52 162
{decomp)




s o VENT SHEET
20 Ex. Fungi ci dal Activity REPLACEMENT, SHE »fp
'AS BCB LN PR EG PO PH FSI RS 9 1
2° 1 1 33 » 507 06F 1998
2 2 1 1 .37 1 2
2 2 1 38 1 2 2 39
2 2 2 1 204y 40 D
2 2 2 2 1 TABLE 14 (ganfinued)

2 1 1 42 glemental Analysi 2
1 2 2 .1 1 2 u 1 N
- M.pt. c
1 52 o NM%E%FM) 2 1 ('2) &3c. Found Cale. Found C41&5Found

31 LACBVE94 SYRET
~7 c199a]

83 (dmso»dﬁ):
1.2-1.4{m,2H);
1.6-1.8(=m,6H);
3.7(m,1H); 7.1-7.3
(m,5H); 7.5-7.6
{m,&HY; 7.7(d,1H);

8.6(s,1H)
36 138
53 100
56 . 108
57 145
38 65-70
59 150
60 138

- 61 (dmse«ds):
1.1¢e,6u); 3.6(a,1H);
5.3(s,28); ?.Z(d,yﬁ);
7.4-7.6{m,7H);
8.6(s,1H)

62 _(acetone»dﬁ):
0.5(m,1H); ©.9
{(m,IH); 1.1(d,1H);
1.2-1.6{m, 6H);
1.80({m,1K); 2.2(m,2H)};
3.3(m,3K):3.9(s,3H);
6.3¢(d,1H); 7.1{(m,2H);
7.4-7.5(m,2H); 8.6(s,1H)



<

- 43 -

"Fungi ci dal

PHI
2
2
1

2 1

72
74
1

FSI

67
69

76

(CDC13):

1.1{m,6H): 3.6{m, 1H);
S.1(s,1H);: 5.95(d,1H);
7.3-7.3(m,6H); 7.6
{c,lH): 8.3(s,1H)

Activity No. Pi pTABLIEVLV (Zgntl géd) R*PL!&;EF\%\’? i '\*T
RS1 5 ?4 . 66 2 _1 2@% 6CT 199§5
2 -2 10 68
2 2 . 271 2 1 7Q
2 1 2 71 2
2 15 73 Tﬁ@}ﬁi__l? (contim{’e'fi) 1
2 1 ) 1 ’Eiemental Analysis
Ex. ‘H-NMR(ppm} M.pt. c H N
No. {°C) Calec. Found Calc. Found Czalc. Found
63 (acet@ne=d6):
ppm: 0.2-0.&(m,18);
0.9(m,1H); 1.1(m, 1H);
1.2-0.6{x,5H);: 2.20
(m,2H); 3.2({m,1H);
6.6(c,1H); 7.5-7.8
{m,6H): 8.4(s,1H)
64 167
65 80
66 180
€7 140
68 150
69 174
70 130
71 130
7z 170
73 (dmsoodﬁ):
1.3-1.5(m,48H);
1.5-1.7{m,4H); 3.7
(m,18); 5.1(s,2H);
6.1(d,18); 7.35
{m,2H); 7.3{m,6H);
7.4(t,1H); 8.3(s,1H)
74



2 _ T C——
77 2 2 120 78 . REPLACEMENT SHEET|
81 2 2 2 I 2 3
84 : 2 1 _ 1 %98
1 1 25 Exanpl e %18 @§ ocT The
fungicidal activity of conmpounds of the invention was i ' y
nmeans of the followng tests. 30 (a) Antisporulant 4dctivity agai nst vilne

downy m | dew : (Pl asnopara vit rcd &; PVA) e 1test 1S a
direct antisporulant one using a foliar spra¥. 43 The | ower surface
of leaves of vine plants (cv. CatiéBleda {(continuediq, i gnon), approxinmtely
8cm hi gh, areTmocutfated™wth an 35 aqueous_suspensiqR containing 5
x 10[err] zoospor@ngAi a/lm. The : i eaen aLh.*i @ N
Esx. H-2MR(ppm) H.pt. € i
_ (°C) Cale. Found Calc. Found Calc. Found

Neo.

75 (60613):

0.1{m,1K); 0.7
(m,1H); 0.8-1.3(n,7H);
2.0 (m,18); 3.0{m,1H);
&.9(s,14); 5.5(m, 1H);
6.8-6.9(m,2H);
7.6-7.15(m,6H);
7.25(m,1H); 8.05(s,1H}

76 162
77 161
78 73
{azorph.)
79 140
80 112

81 (ODCL,):
1.2(t,14); 1.6
(t,1H); 1.8(m,1H);
3.1(m,18); 3.8(m,1H);
3.9(s,34); 6.25(t,1H);
7.0(a,26); 7.3(d,2H);

8.3(s,1H)
82 68-78
{amorph} -
83 240
84 258

835 170



g

-..44 - i nocul ated plants are kept for 24 hours at 21[err]C|n a
hi gh . hum dity cabinet, then for 24 hours in a ':,,; |
20[err] C and 40%rel ative humidity. Infected | &ayes - i
on their lower surfaces with a solution of-the §ept corrpouncT T

5 1:1 water/acetone containing 0.04% "TWEEN 20" { Tf a@<’ 0BTk f
pol yoxyet hyl ene sorbitan ester surfact ant¥9 Plants are spr ayed | .
using a track sprayer equipped with 2 air-atom sing nozztes- "}he
concentration of the conpound i s JA8RE din(eenrtinked) ‘ ray volune is:
750 | /ha. After drying, the plrantsare 10 et ur ned fo th se
at 20[err]C and 4@% relative humdity Elemgpral ‘“ﬁ‘é@l’%lsand are then
transferred t-th Tﬁé‘l’{ PEdhi dity H-pt. €abi net for? 24 hours¥to induce
sporul ati on. ®Assessment is (°C) paals E?P‘tdnggb%f conradelss Favme eaf
area covered by sporulation conpared Wth that on control
leaves. 15 &) (hi&d jprotectant activity against tomato |ate blight
(Phytopht hora i nf estans Pl P) The test is a direct protectant
one using a foliak-3pkdyfm. 28Y; - Tomato plants with two expanded | eaves
(cv. First in the 4-1.7(m, 6!,{) Field) are sprayed with the test conpound at
a dosage of 600 20 m as_ descri bed under (a). After drying, the
plants are kept 3-&4(m,1H); ‘féﬂ”z%‘ hours in a glasshouse at 20[err]C and 40%
relative 5.8 twkgli ty.s(dhepupper surfaces of the leaves are then

i noculated with a S suspension containing 2 x 10[err]
zoosporangi a/ m . ngé” gmﬁ él‘%oa I-ants are kept for 24 hours 25 at

18[err] Cin a high.ggayid)ie.0abjmet and then for 5 days in a
growt h chanbgr at 15[err] C and 80%{233! ative humdity with 14 hours

88 (dmso«dé):
0-0.2{m,1H); 0.8{m,1H):
1.0-1.8 {m,6H);
2.0(m,18); 2.2(m,1H);
2.7(m,1H); 6.1(d,1H);
7.5{n,3H); 7.6((d,1E);
8.2(s,1H)



a .

|ight/day. The assessnent is based on the percentage CgEBLACEL“ TEh arse

| eqf area conpared with that on control |eaves. - "-"-*A'ct‘rvr“‘ty dgai nst
tomato early blight (Alternaria solani; AS) 30 The. t @ |¢§c@ dil riect
prophyl actic one using a foliar spray. . 30 - Tonht O @ee i ngs (c\/
Qutdoor Grl), at the stage at which the second l.eaf iwSemmm ;i
expanded, are sprayed wth the test %u ; adosaeof
608ppm as descr!oheyi under_(.a) At'rm%B Qgeé&%ﬂ%d) uum?s 4TE

kept for 24 hours |n a gl asshouse at 20[err]C and g40% 33 A 1 relative
humidity fol | owed byuimecy Eqsl on of khe.!eaf upper 1 Analysis
45 swgfaces with an aqueoyecsuspens! eRufk éz%O'ﬁmndC@mcd' Pound

cont ai ni ng 1 x 1ﬂfnrr‘] conidialnm fter 4 (‘I,’-\\IQ in.a

hunm dity cabi net at 21[err]C di sease is assessed based on the
percentage of Beaf surface area coverggk by | esions when 5 conpar ed
with control plants. d) Drect protectant activity against broad
bean grey noul 89 (dmso-d %Botryti s cinerea; BCB) The test is a

direct protectant opelusisg,aif;oliar spray. Broad bean plants (cv

The Sutton) with tv‘f.ifﬁf?(gaé;{fj are
3.4{m, 1H); 4.0-&.6
(broad,2H); 6.4
{d,1RH); 7.0(bread,
18); 7.2{m,1H);
7.3-7.5(m,2H);
7.6{m,1H); 8.2(s,1H)

91 (deOudﬁ):

0.1(m,1K); 0.7
(e, H); 1{m,1H);
1.1-2.6(m,58);
2.0{m,3H); 2.3
{m,1H}:; 3.0(m,IH}:
6.9(4,18); 7.4-
7.6(m,5K); 8.6

(5,1H)
92 148
93 116
94 112
95 . 150
26 154
97 210
98 163
99 160 |
100 213

101 230



10 - sprayed with the test conpound at a dosage of 600 ppm as
‘'described under (a). After drying, the plants are kept for 24

hours in a gl asshouse at 20[err]C and 40%rel ative humdity. The

upper surface of the |eaves are then inocul afied wi'th an aqueous
suspension containing 1 x 10[err] conidia/n. Plants are 15 kept for
4 days at 22[err]C in a high hum di taslEabh NRloneidheal) assessnent is
based on the pereentage—ef—diseased-leal—area——————————conpared-wth—that
on control | eaves. (e) Activity against bar|sgapavekeranabysdidew

(Erysi phe grani mks “H-NMR(ppm) .Sp. hargei: EG €0 The test i a
direct therapeudec one using a foliar{*gprayale. Found CaleaVesndiCabar |Feynd

seedlings (cv Cetden—Prom-se)—at—the—singhe—

e o = A

i nocul ated By dusting with m|dew conidia and kept in the

gl asshouse at 18Pé@rr]C and 40% rel ati w®2hum dity for 24 hours.
Plants are then agrayed with the test arrpound at a 25 dosage of 600
ppm as descri bed under (a). After dryilng, plants are returned to
t he gl asshouse &6418[err] C and 40% r elléfi ve hum dity for_up to P
days. Assessnen S based on the per cent age of | m@@/

by sporul ation 5éo%rpar ed with M‘f?hat on | eaves . of ﬁ Lﬁ”ﬁp et §HE

(f) Activipby ady@énst rice | eaf bl ast 1@Pyri cul aria oryzae;} RO’ 1
The test is a diggect therapeutic one ?ng a foliar spray. a70cT %%ge
| eaves of rice seedlings at the stage of the second | eaf

beginning to be%@s(cv Ai chi ai shi) areibhoculated with an .} — aqueous
suspensi on contggging 10[err] spores/ gk The inocul ated 3 pH-atit-s
are kept for 24 hours at 18[err]Cin a ﬁl gh humdity-
110 {dmsoc- dﬁ)
15 1.0(c,64); 3.2(n,2h);
3.5(m,24); 7.6(n,2H);
7.9¢d,1H); 8.6(s,1H)
311 (dmsands):
1.0¢c,6H); 3.2(q,4H);
20 7.3(m,2H); 7.5{m,2H);
8.6(s,1iH)
112 (dmso«ds):
1.0(c,6H); 3.2(q,4H);
3.8(s,1K); 7.1(d,2H);
25 7.4¢d,2H); 8.6(s,1KH)
113 200
134 84
{amorph.)
30

Example 115

Fungicidal activity against Venturia inaequalis on Malus-sp.

Apple cuttings of the variety Morgenduft, which are about 6
veeks old, were treated with a solution of the test compound (40C

35 ppm) in water/acetone/Triten X or warter/methanol/Triton X. Afcer




5

46 cabinet and then sprayed with the test conpound at a dosage
of ' 600 ppm as described under (a). Treated plants are kept for
8-9 days in the glasshouse at 22[err]C and 90%rel ati-ve hunidity.
Assessnent is based on the density of necrogpc.|esions when 5

conpared with control plants. (g) Activity against wheat eyespot
in-vitro 26 hol:FSEUHRCETLRIPAE A lnﬁfé}ﬁ:’éaoﬁid?@Q%&ﬁ.ﬂlapﬂl@pensmn of
This test measur es the in V|tro act|V|t% of conp

Qunds a%
fungus causi ng Yen&sEisjaspgeal ie, fahoust SEAFocoREGIe/AY m“‘bacﬁf’s%l%%ﬂbr

suspended in aceiinae: @itanse addeg -rel%eﬁe 'ﬁmiduy of 100%alfblud Rowfs Badf
strength Potato Dextrose Broth di spensed artnme petri

di shes to gi ve &4 kept émﬂé?ﬁltaaf’f'oﬁ‘umduy of 95- 9910“&?%&9{“8 “*¥6hPdund and
0. 825% acetbne.18-Fbec fauirgal tHwOaMy WHa 13° c du*'i,n&CQHSIfSﬂ@tOEomaht a4 days.

fragments of P.__her otr|c 0|d rown in stren Pqt at o
Dextrose Broth T §£ sﬁe%t ?Fﬂgéﬁd%?fessed “c"ré]’tgig SReth %Pﬂl?" "8r ovi de

5 x 10[err] nycaihemk: iragmant s/m broth Petri dishes are
i ncubat ed at 20[err]Cf 10 days ? t he assessnment of
mycel i al grow h. Acti v??;ﬁ §3F498 Rnizoctonia in-vitro
(Rhi zoct oni a sol ani : 201 = RBI)0E infection )

10 2 - 11-40% infection

3 e £1-100% infeetion

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

TABLE 11
i3
Example No. Activity
i 1
2 D
20
3 2.3
6 1.8
7 1
8 1
25 10 2.8
11 1.3
12 : 2.3
13 _ )
14 | 2.7
30 _ 13 2.7
16 o
18 2.4
-> |REPLACEMENT SHECT .
1.
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The test neasures the in-vitro activity of conpounds agair%is'igﬂ“' i
"Rhi zoctoni a sol ani that causes stem and root rots. The t

25-conpartnent petri dishes to give a final concentrati onl
ppm compound and 0. 825% acet one. TEBEEflIndabntiveed) um ‘

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 10[ err] Exeagheetibs/ m broth. 30 Pet r iAclivit¥s are
incubated at 20[err]C for 10 days until_the __ assessnent.. of
nycelial growh. (%}f; Activity against apple scab in-vitro (Venturia
i naequal i s; his test nmeasures the in-vitro a&#d vity of
conpounds agai nst 35 23 Venturia inaequalis that causgs apple scab. The
test conpound - 47 -

24 1

26 2.5

27 ' 2.3

28 ' 1.8 -

29 1.3

30 ' 2.3

31 o

32 0

33 ) 1.3

36 1.3

37 : ' 0

38 1.0

39 U

40 0

42 €

45 ’ 1.0

46 2.8

47 2.9

48 2.9

49 2.9

50 2.5

51 : ' 2.8

54 2.5%

55 | 1.5%

56 1.5%

57 : 2.3%

* signifies concencration of test compound = 200 ppa.



&

i s-di ssol ved or suspended in acetone and added into 4ni - p—
al Lquot's of half strength Potato Dextrose Broth dispense RE?LACEMENT SHEE
25-conpartrent petri dishes to give a final concentration
10ppm conmpound and 0. 825% acetone. The fungal inoculum | 5 o7 0cT 1998
consists of nycelial fragnents and spores of 34/ i naequal i g :
grown on nalt agar and added to th [ t go r.ovide 5 x {L0Lerr]
propagul es/ Ml broth. Petri dishes =4 Sed "t O[err{C for |
10 days until t ) T —A ~at—er-ewth 16 : THre~extent of

di sease control in ahkm%%ie qQove tests is expr essggtﬁ;i& rating
conpared with either an it reated control or a

o ao-crpnt—ma Aofe O] d

" di | uent - spr ayed-tontTot-—accordirng—to-the—crterie -9 -
| ess than 5086 di sease coggr ol 1 - 50-80%gdiggease control
15 2 - greater than 80% di sease contr ol o The
results of these tests aP® set out in Table V bel ow - 1.5%

TABLE V 20 Exanpl gg Fungi cidal Activty No.
PVA Pl P AS BCB 61EG PO PHI RSI VI
0
62 ' . 0
L0 63 _ 0
69 0
70 : 1.3
72 2.8
78 0.8
15 80 2.3
81 | 2.3
82 1.6
83 1.3
20
88 2.0
102
163
104 o
25

¥ signifies concentration of test compound = 200 ppm.

Example 118§

Determination of MIC-Values of compounds against various

30 phytopathogenic fungi

The HIC (Minimun Inhibition Concentration)-values were

determined by serial dilution tests using 48-well microtitre
plates. The dilution of the test compounds in the nutrient
soluticn and the distribution to the wells were carried out by a

35 TECAN RSP 5000 robotic sample processor.



25- 44
86

1° 2
90

1 2

2

94

1 1 35
2

REPLACED: AEH 2* “,
1 1 l 8! 1*
; 9| ©G70CT1998
2 30 91 .
92 . |
93 2 |
2 The compoufds were diluted tp the fodlowing) cOBTEERTTATION 2]

100 39, 25, 12.5, 6.2523.13, 4.56, 6272%80319 0.20, owamoosZ

TABLE V (congt &frdd)

10

i3

23

30

Fer pzeparacién of the nutrient solution, V8 juice (Trade
Mark) was neutralised with calcium carbonate and centrifuged. The
supernatant was diluted vith distilled water (1:5) to the final
concentration.

The fungi (Alternaria solani, Botrytis cinerea. Septoxia

nodorum) were added into the wells as a droplet of spore
suspension. The microtitre plates were then incubated at 20°C for
6-8 days. The MIC-value was determined by visual inspection of the

plates. In the case of Alternaria soclani and Botrytis cinerea, the

lewest concentration in the dilution series without mycelial growth
was defined to be the MIC-value. For Septoria nodorum, ne

MiC-value but only a strong inhibitiocn of growth was regularly

observed.
The results of these test are set out in Table III below:-

TABLE 11X

HIC-value {ppm)

Example Botrytis Alterxnaria Septoria
No. cinerea solani noedorun
1 12.5 1.56
3 6§.25 3.13
6 25.0
7 6.25
8 3.13
9 12.5
17 >100.0
18 50.0 >100.0
19 100.0 - 100.0



9 e
~§é?nplgo Pﬁrnglckgﬁl.Ag}:VIty 9?0' PVAz ng REPRACEN P §
1 2 103 2 ' 2 992. 36 - 2 '-12 1 ) 07pcT 1998% i %

104 2 2 2 2 1 2 4 105
2 106 2 2 TABLE 1111{concinued) 2 *
signifies dosage of test conpound - 30 ppm ** " — u
- 3 ppm - -

' _ MlC-value {ppm)

Example Botrytis Alternaria Septoria

No. cinerea solani wi;mdomm

20 12.5 25.0

2% 1.56 0.39 > 12.5
23 >100.0

24 6.25 0.78 L > 313
25 50.0

27 > 12.5
28 _ > 3.13
31 0.78 0.39 > 0.39
32 6.25 ' 1.56 > 3.13
36 50.0

35 >100.0

36 .78

37 | 12.50 25.00

38 25.00 0.39

39 3.13 . 0.78

40 "25.00 12.50

42 6.25 12.50

45 12.50 12.50

62 6.25 0.05

63 3.13 0.05

64 . - 3.13

69 3.13 6.20

70 ' 3.13

72 1.56

81 12.50 3.13

82 6.25 1.56

84 6.25



a8

CLAIMB 1. A compound of the general fornula [err] . in

whi ch Rl err] represents an optionally Cerr] alkyl, ([err]
alkenyl, Cerr] alkynyl, Cerr] alkadienyl, Cerr] cycloal kyl, Cerr]

bi cycl oal kyl or 3- to 6-nmenbered het erocycé?/l group; Rl err]
represents a hydrogen atomor a C[err] al’kyl group; or Rlerr] and

Rlerr] together with the interja en_atomrepresent an optional |y
substituted 3- to 6-nenbered clear& EnhII ?g ntzm.eg)

MiC-value (ppm)

Exanple Botrytis Alternaria Septoria
3 No. cinerea solani nodorum
85 25.00 1.56
10 88 12.50
91 1.56
a5 25.00 REPLACEMENT SUEET
o6 _ 12,50
13 101 25.00
102 1.56 0.39
103 ©3.13 3.13
104 3.13 0.39
107 25.00 12.50
20 i08 0.39 3.13
169 3.13
1190 " 3.13 _
1112 1.56 12.50
112 12.50 12.50
25 113 25.00 3.13
114 6.25 3.13

30 Example 117

The fungicidal activity of compounds of the invention was

investigated by means of the following tests.

(a) Direct protectant activicty against tomato late blight

{Phyrophthora infestans: PIP)

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



o

het erocyclic ring; Rlerr] represents an optionally substituted
phéenyl or napht hyl group; and ~ Rerr] represents a hal ogen atom or
a group -NRlerr]R err] where R err] represents a hydrogen atom or an am no,
Clerr] alkyl, derr] cycloalkyl or CJerr] bicycloal kyl group and R err]
represents a hydrogen atomor a (err] al K’yf"2 gr oup; opti onal
substituents being sel ?St ed fromhal o en A nitro, anat o,

|
cyanato, hydroxyl, [ Uy Feng RS ?‘%ﬁ?y%“ecﬁef%‘jv afzﬁ ce@c? Y
hfllkoal kox;t/), alm no, 6[fe§@]pmi Icy&iam?cka,rd ZijS%C{i&’ftl‘o]nal k?/l am RO for rryl Clerr]
al koxycar bonyl , car hoxy ano rr y i Q
al kyl sul phi nyl , &?‘]@ %‘I’?&% sﬁi%ﬁ%’gﬁyl‘:myz’ﬁtﬁ%ﬁﬂv&%fé #ﬁta%mlgp gﬁ and 3-
to 6-nmenbered hetereozehylgm@mbmssma“kdno:mm,@ﬁalﬁly,smb&ﬁladﬂeedtq)h:haybxo.h

phenoxy, benzyl, benzyl (004 3r cl o I oups each optionally
substituted by one 5° %r%l%a n aiét%%rs ts?’?ﬂ(g’r"%‘yano Clerr] alkyl,

C err] hal oal kyl, CpPértrés atjeoxaycubated at 20°C for 10" day€] exvil bizd @askss«;ent
groups, and additi og@ m;?«?éﬂi%@aérwsh

The extent of disease conti‘ol in 'all cthe above tests is
10 expressed as a rating compared with either an uncreated
contrel or a diluent-sprayed-control, according to the
eriteria:-
0 = less than 50% disease control
1 = about 50-80% disease control
15 2 « greater than 80% disease control
The results of these tests are set out in Table IV below:-

4

TABLE IV

20 Ex. Fungicidal Activicy _
No. PIP PVP AS BCB IN PR EG PO PHY FSI RSI

9 1 2 1 1
33 2
25 36 7 s 1 1
37 ' 2 2 2
38 1 2 2
39 2 2 1 2
40 | 2 2 2 2 1 2
30 &1 2 1
42 2 2 2 2 1
43 2 1
52 1 2 1
53 .

35

REPLACEME ENT SHEET
A7 OCT 1998




-

substituents in the case of cycloal kyl and heterocyclyl groups being
s€l ected from saturated and unsat ur at ed hydr ocar byl rings which may
be fused with the cycloal kyl or heterocyclyl group. 2. A
conpound according to claim1l in which R erjq .represents a (err]

al kyl, Cerr] alkenyl, CJerr] alkynyl, Cerr] alkadienyl, Cerr]

cycloal kyl or Cferr] bicycloal kylpa@{PUR @lorftiduedP 6- menbered

het erocyclic ring, each group or rrng ©Deing optionally substituted

by one or nore SUbBSTITUents Serécted from halrogen atons, nitro,

cyano, hydroxyg,. Cerr] alkyl, qﬁr@aélcilagiogéégg_tyqerr] al koxy, Cerr]

hal oal koxy, am no, err] al kylam no, di-Cferr] -alkylamno,, ilorc[gl,

Clerr] al koxycBPbonyPIBcar BYRy| ASHhebRA , B er BR hdi%al kY| pBBhy| 5% RSI
di-Cerr], sal koxyphenyl _furyl and dihal.c-Clet : —GH-OHP SO
in the case where R err] represents a (Jerr] cycloal kyl group or a 3- to
6- menber ed het &focyclic ring, o i on&l | y orthé-fused with a benzene

ring. 3¢5 A conpound according to clagm 1 or claim2 iniwhich

Rl err] , represents a hydrogen atomor a (Jerr] alkyl ,0r oup. 5 4,
A conpound accBfding to any one ©f the preceding clains in whi ch
Rlerr] represegys a phenyl or ngphthyl group, zeach group being

opt i onal I¥ subg%i tuted by one or nore substituents, selected from

hal ogen atons, “"Aitro, cyano, hydroxyl, Cerr] alkyt, Cerr]

hal oal kyl , C[ esp] al koxy, C[err]2 hal®al koxy, am no, (err] 2al kykam no, 10
di-Cerr] al kyli,sm' no, fornyl, C[Zerr]lal koxyca&bonyﬂ , car bo§yl , phenyl,

71 2
72 2

15 73
74
75
76
77

29 78
81
83
84 ) 1
85

REPLACEMENT SHEET!
07 OCT 1998
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Exampie 118

The fungicidal activity of compounds of the invention was

investigated by means of the following tests.

30 (a) Antisporulant asctivity against vine downy mildew

{Plasmopara viticola: PVA)

The test is a direct antisporulant one using a foliar spray.
The lewer surface of leaves of vine plants {cv. Cabernet
Sauvignon), approximately 8em high, are inoculated with an

35 aqueous suspension containing 5 x IG& zoosporangia/ml. The




phenoxy and benzyl oxy groups. 5. A conmpound according to any one of
‘the preceding clains in which R err] represents a halogen atomor a
geoup -NR[err]Rerr] where R err] represents a hydrogen atom or an
amno, Cerr] alkyl, Cferr] 15 cycloal kyl or Cerr] bicycloal kyl group
and Rlerr] represents a hydrogen atb6hor a (Jerr] al kyl group.

6. A conpound according _to any one of the preceding clains in whi ch
Rlerr] represents e%sn‘éf’?ﬁﬁlve%t%yﬁus?ﬁﬂéﬁ?lm peprase, aﬁ‘g(f@éﬁ inte 4ml popzy

di chl orocycl opr opylamegtyds eﬁ'%é&'f”?éz@ﬁ%th Potato Dextrose Broth dispensed in

-51- 20 tr|fI or onmet hyl phenet h di met hoxyphenet hyl , pent enyl,
propynyl , HWWFE LY LAt éﬁﬂﬁprBp%il"e gyEinglefiegnentracion of

hydr oxycycl opentyl 10ppm cg-pév.h:i&tahwmxﬁi)&@@wée CYRé @yl . inoculum

trimethyl cycl ohexyl, %lCl oogtr}/ i ndanyl , bi c%/cl o%etl S

di chl oroazi ri di nyl , co °B§ 15 plial f’fagﬂﬁﬂFﬁrﬁ:ﬁ AHP chz SEARH

group; Rlerr] reprgzend s@mxnbwrag@ﬁ&natmueﬂéo theebhyth @b ﬁdwaew e:um or

err] and err] togeth e ter, t rogen
o e oat o rony1 BEBEREr A Septle o By PETHas are angibats asr&& For
fl uorophenyl, chl o20pagmy uneillr eh®pRe8ydment of mycelial growth.

10 The extent of disease control in all the above tests is
expressed as a rating compared with either an untreated comntrol or
& diluent-sprayed-control, according to the criteria:-
¢ = less than 50% disease .eontx’ol
1l =« 50-80% disease control

15 2 = greater than 80% disease control |

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

TABLE V
20
Example Fungicidal Ac tivit:y:
No. BYA PIP - AS BCB EG PO PHI RSI VII
25 44 ' 24k
&6 1 1 1%
87 1 2 1*
89 1 1
90 2
30 91 2 1
92 3 1
93 2 2
.94 2 _
95 2 2 1 . 1 1
35 96 2 2 2 1 2

O] A QORI oun
REPLACEMENT SHEET

n7 OCT 1998
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chl oro-f1 uor ophenyl , nethyl phenyl, propyl phenyl, . .
trii fl uor onet hyl phenyl, net hoxyphenyl, ethoxyphenyl, -30 di met hoxyphenyl ,

t i met hoxyphenyl, trifl uoromet hoxyphenyl, bi phenyl yl , phenoxyphenyl ,
benzyl oxyphenyl or naphthyl group; and R err] -represents a fluorine,
chlorine, brom ne or iodine atom or an am no,. net hyl am no,

di met hyl am no, hydrazi no, cycl opentyd ami no or bicycl oheptyl am no
group. 35 7. A process for the preparation of a conpound of
formula | as defined in any.g f ; edi ng cl ai ns which

conpri ses (a) reacting a co§§%§%3 %%Q$ﬁ§k§§nera| formula [err]

in which R erff] 15 as deftrned Tnany one of the preceding crarms and—
Hal representggagptd)l Orine or brom fg, .t odm %%@ﬁ?conpound of the
Rlerr
P

general formula HNR][ er r (1)

Ne. Va PIP &S BCE EG PHI RSI VI

57 2

$8 2 p3

9% 2 2 1

103 2 2 )3 2

104 2 2 2

1035 2

106 2 2 2 1 2

* signifies dosage of test compound = 30 ppm

afoge o ] w [ e = 3 Ppm

-~
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150 in which Rlerr] and Rlerr] are as defined in any one 0O

pr&cedi ng clainms, to produce a conpound of fornula i

represents a chl orine or brom ne atom (b) if O

the conpound of formula | formed in (a) . a9Mih a f1 uori hatd g
produce a conpound of fornmula | in whi ch Rs[er represents a

at om CLAIM 25 25 (c) if
desired, reacting.the conuuUSEmpbuhQr 8E| ehé Jomdmsh I‘be[rﬁ)la with a
corrpound of the general formula HNR err] Rl err]
(1v) in which Rlerr] and R err] are as defined in any one of the

pr ecedi ng clainms, to produce a c npound of formula | in which R err]

repr esents a _
NRE

f:-*ﬂ Cen

..oK""

cREPLACii”‘“T SHEET
07 0CT 1998

in which

R* represents an optionally substituted—
Ci.z» alkyl, C,,, alkenyl, C,,, alkynyl, C,.,, alkadienyl,
Cy.s cycloalkyl, C,.,, bicycloalkyl or 3- to 6-membered
heterocyclyl group; |

R? represents a hydrogen atom or a C,,, alkyl
group; or

R* and R? together with the interjacent mnitrocgen
atom represent an optionally substituted 3- to é-membered
heterocyclic ring;

R® represents an optxo*nally substituted phenyl or
naphthyl group; and

R* represents a halogen atom or a group -NR°R®
where R® represents a hydrogen atom or an amino, C,,,
‘alkyl, G, cycloalkyl or C,.,, bicycloalkyl group and RS
represents a hydrocgen atom or a €., alkyl group;

optional substituents being selected from halogen
atoms, nitro, | cyano, thiocyanato, cyamato, hydroxyl,
Cy.12 &lkyl, C,;, haloalkyl, C,,, alkoxy, C,.,, halocalkoxy,
amine, C,.,, alkylamino, di-C,,, alkylamino, formyl,
Cy.:2 a&lkoxycarbonyl, carboxyl, C,.,, alkanoyl,
Cy.12 2lkylthio, C,.;, alkylsulphinyl, C,.,, alkylsulphonyl,
carbamoyl, C;,, alkylamido and 3- to 6-membered
hetexrocyclyl groups and optionally substituted phenyl,
phenoxy, benzyl, benzyloxy and C,, cycloalkyl groups each
optionally substituted by one or more halogen atoms,
nitro, c¢yano, C,.,, alkyl, C,.,, haloalkyl, C,,, alkoxy or



.

30 ¢ group -NRlerr]Rerr]; and (d)y if desired,

conpound of formula | formed in (c) in whi ch R[err]5,,.3‘
represent a hydrogen atomwith diiodonet hane in the "prescyd g
di azoti sing agent to produce a conpound of0 formula | in w i

represents an iodine atom 35
C;.;2 haloalkoxy groups, and additiénal optiocnal

substituents in the case of cycloalkyl and heterocyclyl
groups being selected from saturated and unsaturated
hydrocarbyl rings which may be fused with the cycloalkyl
or heterocyclyl group.

2. & compound according to claim 1 in which Rk represents'a .12

alkyl, C2 6 alkenyl, CZ-S alkynyl, c&.LZ alkadienyl, C 4.8

cycloalkyl or C@-g bicycloalkyl 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,

1. alkyl, €, haloalkyl, C, , alko

haloalkexy, amino, cl~é alkylamine, di“clog alkylamino, fermyl,
1-% alkexycarbonyl, carboxyl, phenyl, cl,g haloalkylphenyl,

dg Cl 4 alkexyphenyl, furyl and dih310063°6 cycloaikyl groups or,

in the case vhere Rl represents a C3B8 cycloalkyl group or a 3- to

cyano, hydroxyl, C “alkoxy, cl-a

6-membered heterccyclic ring, optionally ortho-fused with & benzene
ring. ’

3. A compound according to claim 1 or claim 2 in which Rz
represents a hydrogen atom or a Claa elkyl group.

] &, A compound according tc any one of the preceding claims in
which R? represents a phenyl or naphthyl group, each group being
cptionally substituted by one or more substituents selected frem
halogen atoms, nitre, cyano, hydroxyl, C; 44 alkyl, C; ;o
haloalkyl, Cl_,i2 alkoxy, 81912 haloalkoxy, amino, Claa alkylaainc,

10 dieclﬁ& alkylamino, formyl, cle& alkoxycarbonyl, carboxyl, phenyl,
phenexy and benzyloxy groups.
5. A compound according to any one of the preceding claims in
which Rk represents a halogen atom or a group -NR3IR6
where RS represents a hydrogen atom or an amino, €.z alkyl, Cs.6
15  eycloalkyl or bicycloalkyl group and z® represents a hydrogen

atom or a C

€4.8
14 alkyl group.

6. A comp@und according to any one of the preceding claims in
which R represents a methyl, ethyl, propyl, heptyl, dodecyl,

benzyl, dichloroccyclopropylmethyl, furylmethyl,
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triflucromechylphenethyl, dimech@xypheneéhyl, pentenyl, propynyl,
dimethylectadienyl, cyci@propyl, eyclopentyl, hydroxycyclepentyl,
trimethyleyclopentyl, eyclohexyl, trimethyleyclohexyl, cyclooctyl,
indanyl, bicyeloheptyl, dichloroaziridinyl, pyrrolidinyl,
morpholinyl or benzothiazelyl group; RZ represents a hydregen aton,
methyl or ethyl group; or Rl and Rz tegether with the interjacent
nitrogen atom represent a phenylpiperidyl group; R3 represents a
phenyl, fluerophenyl, chlorephenyl, bremephenyl,
chlore-fluorophenyl, methylphényl, » propylphenyl,
trifluoromethylphenyl, methoxyphenyl, ethéxyphenyl,
dimethoxyphenyl, trimethexyphenyl, triflucremethoxyphenyl,
biphenylyl, phenoxyphenyl, benzyloxyphenyl or naphthyl group; and
Ré represents a8 fluorime, chlorine, bromime or iodine
atom or an amino, methylamino, dimethylamine, hydrazine,

cyclopentylamine or bicycloheptylamine .group.

7. A process for the preparation of a compound of formula I as
defined in any one of the preceding claims which comprises

(a) reacting a compound of the general formula

a1 REPLACEMENT SHEET
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in which R3 is as defined in any one of the preceding claims and

Hal represents a chlorine er bromine atom, with a compound of the

general formula
HNlez {IIL})

in which Rl and Rz are as defined in any one of the preceding
. s nb
claims, to produce a compound of formula I in which R represents a

chlorine or bromine atom:

{b) if desired, reacting the compound of feormula I formed in {a)

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

. 4 .
which R represents a fluorine atom;
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(¢) if desired, reacting the compound of formula I formed in {a)

with a compound of the general formula

HNRSR6 {Iv)
in vhich RS and Ré are as defined in any one c¢f the preceding
claims, to produce a compound of formula I inm which Ré represents a
group aNRShég and
(d) if cesired, reacting a compound of formula I formed in (c) in
which RS and Rs both represent a hydrogen atom with diiodomethane
in the presence of a diazotising agent te produce a compound of

5 : . 4 e e
formula 1 in which R represents an iodine atom.
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