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This invention relates to certain trimzolopyrimidine 

~rivatives, ~process for their preparation, compositions 

_; eontlltining such compounds and their us® e.s fungicid~s. 

!f =A-0011792 discloses compounds cf the g~n6ral for~ula 

1 in which R represents alkyl. halogen, alkoxy, cyano, cycloalkyl. 

aryl, &ryloxy. arylthio, arylmlkyl, arylalkyloxy or arylalkylthio 
. 1 

e~ch optionally sub~titutod by hAlog~n or alkoxy, or R represents 
n 

.·A b~nzene, ind~ne or tet:rahydronap'.hthf!lene ring fused with the 

10 phenyl rin~, aromatic moieties in the above. groups being optionally 

~ubstituted by alkyl, alkoxy, halogen or cya~o; n is l or 2; R2 and 

1.3 ~:re each hydrogen, alkyl or aryl, A represents a nitrogen atom 
4 4 2 I 

or a CR group; and R is. as R but can also be halogen, cyano or 
. 3 . 

alkoxyc~rbonyi or together with R cam fom an alkylene chain 

15 containing up to 2 double bonds. The compounds are ssi.id to be 

active agAinst various phytopathogenic fungi. especially those of 

the phycomyc~t:e class. However, evid~nce of fungicidal activity is 

only provid~d for 17 of the 80 disclos~d compounds against 

!!_~~_p~__;:a vi~ic~l~~· a m0~ber of t:he phycomycete class of fungi. 

20 A new cl~ss of triazolcpyrimidin~ d9rivatives has now be0n 

d1$COV~r~d which exhibits a different spectrum of fungieidml 

activity, th~ new compounds being ~sp~ci~lly ~ctive against fungi 

which a.r~ ~cmberli! of th~ ascomycete .class such as y~n~iu:ri~ 

in.ae~~lb, ~9-J=n.;.~_s cine~e,! and Ai_;:@_~n~i;-1!; solani. 

f 
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According to the invention there is ther@f ore provided a 

comp©und of the general formula 

(I) 

in which R1 represents an optionally substituted alkyl·, a.lkenyl, 

alkyn.yl. alkadienyl. cycloalkyl, bicyclcalkyl or het0rocyclyl 
2 1 group; R repr@sents a hydrogen ato~ or an alkyl group; or R and 

R2 together with the interjacent nitrogen atom represent an 
3 optionally substituted heterocyclic ring; R represents an 

4 optia;:w.lly substituted aryl group; and R represents a hydrogen or 
5 6 5 hAlogen ate~ or a group QNR R where R represents a hydrogen atoa 

6 or an m!hino, alkyl, cycloalkyl or b1cycloalkyl group and R 

represents a hydrogen atom or an alkyl group. 

~11@n th® compounds of this invention contain an alkyl, 

alk~nyl, alkynyl or alkadienyl substituent group, this· may be 

linear or branched and aay contain up to 12, preferably up to 6 and 

~$p~cially up to 4. carbon ato~s. A cycloalkyl group may contain 

f~om 3 to s. preferably 3 to 6, carbon atoms. A bicycloalkyl group 

~ay contaiim from 4 to 12, preferably 4 to 8, carbon atoll!l'ls. An acyl 

group m~y be any aromatic hydrocarbon group, esp0cially a phenyl er 

naphthyl group. A hetorocyclic ring may be any saturated or 

un~~turated iring .system cent.mining .a't least one hetero.atom, 3Q to 

6°1m~mbered rings being preferred and 5° and 6°membered rings being 

~sp~cially preferred. Nitrogen-cont~ining heterocyclic rings, such 

a~ a~iridinyl, pyrrolidinyl, morphinyl and thi~~olyl, are 

p~rtic~larly preferred. 

'When any of the foregoing substituents are dQsignatcd as being 

OJ!)ticmtlly substituted, th~ substituent groups which are optionally 

pre~~nt IWl!Y be any one or more of th@~~ custom~r!ly employed in the 

-------- -----------
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dev®l©pm~nt of p~sticidal compounds and/or the modification cf sueh 

c©mpound$ tc influence their structur~/®ctivity, persistence. 

!)®'i:1®tl'&tion or oth0r property. Specific examples of such 

substitu~nts incl"de, for e~attpl~. halog~n atoms, nitre. cyano, 

thiocy~nato, cyanato, hydroxyl, alkyl. haloalkyl, alkoxy, 

h~lo~lkoxy, ruimino, alkylamino, dialkylamino, formyl, 

alkoxyc~rbonyl, carboxyl, alkancyl, alkylthio~ alkylsulphinyl, 

~lkylsulphonyl. carbrunoyl, alkylam!dc. phenyl, phenoxy, benzyl, 

be~yloxy, h~terocyclyl, especially furyl, and cycloalkyl, 

10 ~$pecially cyclopropyl. groups. Typically. 0-3 substituents !!M.Y be 

pr~sent. When any of the foregoing substituents represents or 

co~tains an alkyl substituent grcupt this may be linear or branched 

an~ may contain up to 12, preferably up to 6, and especially up to 

4, carbon ~toms. \Jhen any cf the foregoing substituents represents 

15 er contains an aryl or cycloalkyl moiety, the aryl or cycloalkyl 

moiety ~ay itself.be substituted by one or mere halogen atoms, 

nitre. cyano, alkyl, haloalkyl, alkoxy or haloalkoxy groups. In 

th© cas~ cf cycloalkyl and heterocyclyl groups, optional 

m.v.b~titmm.ts abo include groups wM.cli together with two adjacent 

c~~bon atoms of the cycloalkyl or heterocyclyl group form a 

s~turae~d or \m~aeurated bydrocar'byl riug. ln other words. a 

satur~tcd or unsaturated hydrocarbyl ring may be optionally fused 

with th~ cycloalkyl or heterccyclyl group. 
l It is preferre~ that R represents a c1 Q 12 alkyl, c296 

alk@nyl. t2~6 alkynyl, c4el2 alkadi@nyl. c3Q8 cycloalkyl or c4Q8 
bicyclcalkyl group or a 3- to 6-m~mbered heterocyclic rings each 

group or ring being optionally subs~ituted by one or more 

substitucnts sel~cted from halogen atoms, nitre, cyano, hydroxyl, 

clQ4 alkyl, cl-4 haloalkyl, c1D4 alkcxya clo4 h~lo~lkoxy, amino, 

Cl~4. alkylMUbl©, di~C1 a4 mlkylamiuo, formyl, c1 a 4 aU:oxycarbonyl, 

c~rboxyl, ph~nyl, c1_4 haloalltylph~nyl, di-C1_4 alkoxyphenyl, furyl 
l 

~nd dihalo·C3_6 cycloalkyl groups or. in th@ c~se wh~re a 
r~pr~~um.t~ .fil. c3_8 cyclcmlkyl group or a 3- t.:© Ei~memb~J::~d 

h®t®~©cyclic ring, optionally ortho~fus~d with a b@n~en~ ring. 

-------·---- -------------
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Mo~e pr~f~r~bly, Rl represents A c1_12 alkyl, C206 alkenyl, 

c2c4 alkynyl, c4-8 alkadienyl, c3-8 cycloalkyl. c4o8 bicycloalkyl 

group or a 3° to 6-g~mbered nitrogen-containing heterocyclic ring, 

each group or ring being optionally subseitut~d by up to three 

$Ub~t:ituents s~lected from halogen, Hpecb.lly chlorine, atoms, 

hydroKyl, C104 alkyl. especially methyl. C1a 4 baloalkyl, especially 

tlriflUOrOmethyl o Cl=4 AlkCl'XY o @S.pl0Ci~lly l!ln@thoxy t cl =4 hDJ.l@all!tox_y I 

esp~cially trifluoromethcxy, phenyl, c1 _4 hAl@~lkylphenyl, 

di=C104alkoxyphe~yl, furyl and dihalo~C306 cycloalkyl groups or, in 

the ca~e where R rapresents a c3 ~S cyclcalkyl group or a 3- to 

6°m~~b~r~d heterocyclic ring, optionally ortho~fused with a benzene 

:drrng. 
2 

Pr~ferably. R represents a hydrogen atom or a c1 = 4 alkyl 

group. 
3 It is also preferred th&t R represents a phenyl or rmphthyl 

group. each group being optionally substituted by one or more 

~ub~tituents selected from halogen atoms, nttro. cyAno, hydroxyl, 

Cl~l2 alkyl, Cl=l2 haloalkyl, c1_12 alkoxy, Cl=li haloalkoxy. 

~~ino, c1 ~4 alkyl.amino, dieC1_4 alkylamino, formmyl, c1e4 
~lkoxycarbo~yl. carboxyl. phenyl. phenoxy and benzyloxy groups. 

3 More pr~ferably, R represents a phenyl group optionally 

substituted by up to three substituents selected fro~ halogen 

atom~ 8 Cl=4. alkyl, C1 ~4 haloBlkyl. C1 ~4 alkoxy, C1 ~4 haloalkcxy, 

phenyl. phenoxy and ben~yloxy groups, or a naphthyl group. 
4 PrcferQbly, R represents a hydrogen or halogen atom or a 

5 6 5 . 
group -NI. R. where R represents ~ hydrogen atoll!U or an amino, c

1
_4 

~lk.yl. especially methyl. c3G6 cycloalkyl 01' c4-8 bicycloalkyl 
6 group and R. represents a hydrogen ato9 or a c1_4 alkyl. esP.ecially 

m®thyl, group. 

A particularly preferred sub-group of compounds of formula ! 

is that in which a1 represents a methyl, ethyl. propyl, heptyl. 

dod~cyl. b~n~yl. dichlorccyclopropyl~ethyl. furylmethyl. 

trifluorcm~thylphenethyl, din@thoxyph~n~thyl, pent~nyl, propynyl, 

di~ethyl©ctadi0nyl, cyclopropyl, cyclop~ntyl, hydrcxycyclopentyl, 

l5 t~i~~thylcyclop~ntyl, cyclohexyl, trim~thylcyclohexyl, cyclooctyl, 

---------· -------------------



ind~nyl, bicycloheptyl, dichloro~ziridinyl, pyrrolidinyl. 
2 

~orph@linyl er b~nzothia~olyl group; R represents a hydrogen atom, 

methyl or ethyl group; or a1 and R2 together with the ineorjacent 
3 nitr@gen ato~ repres~nt a phcnylpip~ridyl group; R represents a 

ph~nyl. fluorophenyl, chlorcplhenyl, b1rnmopiumyl, 

chloroQ flucrcph~nyl. miethylphcmyl. propylphenyl, 

trifluoront~thylphenyl. mGthoxyphcmyl, ethoxyphenyl, 

dim@tlhoxyph~nyl, trimethoxyphenyl, trifluoromethoxyphenyl, 

1M.ph0nylyl, phenoxyphenyl, benzyloxyphenyl or na.phtlhyl group:· and 

lC R4 r~pres~nts a hydrogen, fluorine 1 chlorine, bromine or iodine 

~tom er an a~ino, methylnmino, dimethylru!llino, hydrazine, 

cyclopentylmmino or bicycloheptylruimino group. 

The pres~nt invention also provi~es a process for the 

preparation of a compound of f orm.ula I &s defined above which 

c©l!llThpt:is~s 

(a) r~acting a conntpound of the general fontulam. 

(II) 

3 in which R is as defined above and Hal r~presents a chlorine or 

bromine atom with a compound of the general formula 

(UI) 
1 2 

itii which R and R. arc as defined above. to produce a compound of 

formul~ I in which R4 represents a chlorine or bro~1ne atom; . 

(b) if desired, r~acting the compound of formula l formed in (a) 

with a fluorinating agent to prcduc~ a compound of formula ! in 
4 which R repre$ents a fluorin~ atom; 

(c) if de~ir~d, r~acting th~ compound of formula ! formed in (a) 

with a reducing agent to produce a compcund cf fcrt:!i!ula I in which 

R4 repr®sents a hydrogen aton; 

(d) if des!redt reactin~ the compound cf formula I formed in (a) 

illiif 
I .. 
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(IV) 

:;: 5 6 
.B ln which R and R are 8.S cllefincd above 1 to produce a compound of 

15 

4 - 5 6 
f ol.'Uiula l in which R represents a group ~ml R ; and 

(e) if desired, reacting a compound of formula I fo~med in (d) in 
s 6 . 

which R and R both represent a hydrogen atom with diiodomcehane 

in th~ pres~nce of ~ diazotising agent to ~reduce a co~pound of 
4 formula I in which R ~eprosents an iodine atom. 

1"'he proc~ss of stop (a) is conveniently carri~d out in the 

p~~sence of a solvent. Suitable solvents include ~thers, such as 

dio~~ne 1 diethyl ether and. especially, t~trabydrofuran, 

halog~n~ted hydrocarbons, such as dichloro~eehane, and toluene. 

Tho reaction is suitably carried .out at ~ temperature in the range 

f:rormn 0°C to 70"'C, t:he preferred reaction temperatur~ being from 

lO"'C t© 35°C. It is also preferred that the reaction is carried 

out in the pr~senee of a b4se. Suitable bases inclu~~ tertiary 

~in~s. such as triethylamino, and inorganic bases, such as 

20 potassiWil carbonate or sodium carbonate. Alternatively, an excess 

of the compound cf.formula Ill may serve as a base. 

The process of stop (b) is conveniently c~rried out in the 

pr®~®nc~ of a solvent. Suitable solvents include sulpholanc, 

dim@thylformamide or a mixture of acetonitrile and a crown otller. 

25 If sulpholan® or dimet:hylforrmamide is twed ~s solvent~ it is 

.~u:lv.antageou$ to us~ toluene as a cc~solv11mt to aid dehydration ~f 

the fluor1n~ting agent. The reaction is suitably carried out at a 

te~pe~ature in the range froa room temperature (about l5°C) to tho 

r~flux temperature of the reaction mixture. the preferred reAction 

lC te~perature being from 40°C to the reflux temper~ture of the 

r~~ctfon mixture. Suitable fl~crinating agents. include alkali 

m®tal fluo~id~s. especially potass1W!n fluoride, 3nd antimony 

fhll.O't"ide. 

The r@ducing; agent utilised in step (c) is conveniently a 

lS c~talytic hydrogenating agent, that is. hydrog~n ga5 us0d under 



.. 

el~v~t®d pr®8sm:e in the p~esence cf a c~tnlyst. Preferably. the 

cataly$t i$ palladium on charcoal. It is also preferred that this 

st~p is carri®d out in the presence cf a base. Suit~ble bases 

include tertiary amines, such as tri~thylaminc, and inorganic 

S ba~~$ 0 such a$ sodium carbonate or, e~pecially, sodiwr: hydroxide. 

Th.1$ step m~y also be conveniently ca~ricd out in the presence of a 

~olvent. Suitable solvents include alcohols, such as methanol. 

Th~ reaction is sui:tably carried out at: a tc111.pcn:&Jtt1.u:e in the range 

fro~ O®C to 70®C, the preferred re~ction temperature being frcm 

10 lO"C tc 35•c. 

Th~ process of step (d) is conveniently carried cut in t:he 

pres~nce of ~ solvent. Suitable solvents include ethers. such as 

dioxane, diethyl ether and tetrahydrofur~n. halogena.ted 

hyd~ocmrbons, such' as dichloromothan~. ~nd, espec14lly, toluene. 

15 th® r~action is suitably carried out at ~ temperature in the range 

from- 20"C to t:he reflux temperature of the reaction mixture, the 

pref~rr~d reaction temperature being from 40"C to the reflux 

temper4ture of the reaction mixture. It is also prQferrcd that the 

re~cticn is c~rried out in the presenc~ of a base. Suitable bases 

include tertiary a~ines, such as triethyla~ine, and inorganic 

base~, such as potassiu.~ carbonate or sodiW'i carbonate. 

Al~~r~atively. an excess of the co~pound of for~ula IV may serve as 

~bas@. 

l 5 2 Yhen R represents th0 same substituent as R and R 

25 repre~ents the s~me substituent &$ a6 in the r~sultant compound of 

for~ula I, the compound of formula Ill will be the sm'llle as the 

compound of formula IV and stepR (a) and (d) may therefore be 

pe~foraed as one step by using doubl~ the quantity of amine of 

fot:lililt:.la III/IV. 
30 The dia~©tising agent used in step (e) may be any alkyl ester 

©f ni~r@u~ acid, iscpentyl nitrite being especi®lly ~referred. lf 

~n alkyl e~t®r of nitrous acid 1~ used, this m~y als@ serve as a 

cogsolv@nt with the diiodomethane. Th@ rc~ction is $Uitably 

c~rried out at a temp®rature from 6ij"C to 120®C, the preferred 

35 reaction temp~ratur@ being from 1osc t© llO®C. 
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Compounds of formula II m~y be prepared by r~acting a compound 

of ~he gen~ral formula 

(V) 

in which a3 is as defined above, with a chlorinating or brominating 

agent, $~ch as pho~phorus oxychloride or phosphorus oxybromide. 

Co~pounds of formula V can be prepared by reacting 

3~ml'!in@~1,2,4Dtri~zole with an approp~iate malonic acid ester under 

alk~line conditions according to the method of Y. Makisumi, Chem. 

Ph~rm. Bull .• !. 801, (1961). 

Compounds cf formula III and IV ar@ known compounds or can be 

prepared by processes arw.logous to known precesses. 

the compound~ of gen0ral formula I have been found to have 

fun~icidal activity. Accordingly, the invention further provides a 

fungicidal composition which comprises a carrier and, as active 

ingredient, a c©mp©uuuU of fc:n:l!Jllula I il.S defined abov~. A method of 

~~king such a composition is also provided which comprises bringing 

a compound of formula I as defined above into association with at 

l®~st one c~rricr. Such a composition m~y contain a single 

co~pound or a mixture of ~everal compound$ of the present 

inv~ntion. lt is also envis~ged that different isomers er ~ixtures 

of is~mers m~y have different levels or spectr~ cf activity and 

th~~ ccnpc$itions may comprise individual isomers or mixtures of 

i~om~rs. 

A comr.pcsiefon according to the invention pr~ferably contains 

frcm 0.5 to 95' by weight of active ingredient. 

A carrier in a composition acc@rding to the invention is any 

~~t®rial with which the active ingr~dient is formulated to 

facilitate application to ehe locus to be tr~at~d, which aay for 

®xampl~ be a plant, s@~d or soil, or to facilitate storage. 

tr~n~port or handling. A carrier may b~ a solid er a liquid, 



- 9 -

including a ~ate~ial which is norm~lly gaseous but which has been 

compr~ssed t© form a liquid, and any ~f the c~rriers ne~nally used 

in fermulating funiicidal compositions may be used. 

Suitable s©lid carriers includ~ natural and synthetic clays 

and silicates, fer.example natural silicas such as diato•aceous 

earths; ma;ptesiwn silicates. for example talcs; omgnesium aluminiumm 

silicmtes, fo~ ex~mple attmpulgites and v~rmiculites: alwminium 

sf.lie.ates, fer example la!.oU.n:f.tes. montm1mdllonitcrn and micas; 

calcium carbol!'W.tc; calciwim sulphate; a~.:monium sulphate; synthetic 

10 hydrated silicon oxides and synthetic calciWl!l or aluminium 

silicates; el®ments, for example carbon and sulphur; natural and 

SJnth~tic resins, for exrulllple coW!l!~rone resins. polyvinyl chloride, 

and styrene polymers and copolymers; solid polychlorophenols; 

bitum~m; waxes. for cxllmple beeswax, 1uu.·&ffin wax, and chlorinated 

15 ~iner~l waxes; and solid fertilisers, for example superphosphates. 

Suitable liquid carriers include water; o.lcohols, for example 

isopropanol and glycols; ketones. for.example acetone, ~ethyl ethyl 

k~ton~ 0 methyl isobutyl ketone and cyelohexanone; ethers; aromatic 

or a~~liphatic hydroca:rrbi:ms. fol' exruinple bemene, tolucme and 

xyl~n~: petroleum f:ra.cticns, for exmmple, kercsine and light 

icd.m~:ral oil$; chlorinated hydrocarbons, for exruiBpl~ carbon 

tetrachlcrid~. pe:rchloroethylene and trichloroethane. Mixtures of 

different liquids ar~ often suitable. 

Fungicidal compositicns are often fo:naulated and transported 

in m concentrated f crm which is ~ubs~quently diluted by the user 

before _application. '!he pres~nce of small a.mcunt5 of a carrier 

wh1cfi i~ a surface-active agent facilitates this process of 

diluti©n. thus pr~ferably at least one carrier in a ccm1.position 

acccrding to the invention is a surface-active agent. For exru:aple 

th~ conp©sition may contain at least two ca.rri~rs. at least one of 

which b a su:rface~a.ctive agent. 

A surfac~-activo agent may b~ an.c~ulsifying agent, a 

disp~~sing agent or a w~tting agent; it may be nonionic or ionic. 

Ex~mples of suitable surface=active agents include th6 sodium or 

:u calcium H.lts of polyacrylic Acids and Ugnin 1Julphon:fo acids; the 
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c©nden~~tion products of fatty acids or aliphatic amines or wmides 

c©ntaining at l@a~t 12 carbcm atoms in the molecule with ethylene 

~xide and/@r pr@pylene oxide; fatty ~cid esters of glycerol, 

~arbitol, 8~er@~e or pantaerythritol; condensate~ cf thGse with 

S ~thylene oxide and/or propylene oxide; condensation products of 

fatty alcohol or alkyl phenols, for example 2~octylphcnol or 

E~octyler~sol, with ethylene oxide ~nd/or propylene oxide; 

$Ulphates or ~ulphonat~s of these condensation product~; alkmli or 

alkaline earth ~etal salts, preferably sodium salts, of sulphuric 

10 @r ®ulphonic acid esters containing at le~st 10 carbon atoms in the 

mcl®cul0, for example sodium lauryl sulphate, sodium s®condary 

alkyl sulphat@~. sodium salts of sulphcnated c~stor oil, and sodium 

alkylaryl sulphcnates such 4S dodeeylb~nzene sulphonate; and 

polyr.aers of ethylene oxide and cepolym~rs of ethylene oxide and 

lS propylcm~ oxide. 

The compesitions cf the invention ~ay for example be 

formmlated as wettable powders. dusts. 8r&nules, solutions, 

@~ulsifi~ble ccnc0ntrate8, e~ulsions, suspension concentrates and 

aerosols. Y~ttable powders usually contain 25, 50 or 75t w of 

~ctive ingredient and usually contain in Addition to solid inert 

c~~ri~r. 3~10' w of a dispersing ag@nt and, where necessary, 0-10' 

w of stabili~~r(s) and/or other additiv~s such as penetrants or 

~tickers. ~ts a~e usually form~l~ted as a dust concentrate 

h~vin~ a simil&r composition to that of a wettable powd~r but 

25 without ~ dispersant, and may be diluted in the field with further 

solid carrier to give a co~position usually containing ~-10' w of 

aietive ingr~dient. Granules are usu.!iilly pre!Pared to have a size 

b~tw~~n 10 and 100 ~S mesh (1.676 ~ 0.152 mm), and m~y be 

lll!mnufactured by agglo~eration or i~prcgnaticn techniques. 

30 Gener~lly, granules will contain ~~75' w active ingredient and 

0~10~ w of additives such as stabili~ers, surfactant~, slew release 

m©difi®rs and binding agents. The so~called 11 dl"y :flow.able powders"' 

c@nsist ©Jf rel1r11tiv~ly small granules having a r~latively h:lgh 

coneentration ~f ~ctiv0 ingr~dient. !~ulsifiable c~ncentr~tes 

35 ~sually contain, in addition to a $©lvent and, when necessary, 



cc=~©lv~nt, 1~50' w/v act1v~ ingredient. 2~20' w/v e~ulsifiers and 

0~20~ w/v cf other additives such ~s stabilis~rs, pe~etrants and 

c©r~o~i~n itlhibitcr~. Suspension conc~ntrates ~re usually 

com~mz.nded so as to obtain .a stabl~, ncn~sedimen-ting flowablc 

5 product ~nd ~sually contain 10-75' w active ingredient, 0.5~15' w 

of disp@rsimg agents, O.l~lOi w cf susp~nding agents such AS 

prot@ctiv~ colloids ~nd thixotropic ~,ents, O~lOi w of other 

a~dit:iV~$ such as defoamers. corrosi11m inhibitors. stabilisers, 

penetrants ~nd stickers, and water or 8n organic liquid in which 

10 t:h~ ~ctiv~ ingredient is substantially insoluble; certain organic 

~clid~ or inorg~nic salts may be prese~t dissolved in the 

forMulation to assist in preventing sediment«ticn or as Anti=freeze 

~,~~t~ fer water. 

Aqueous disp~rsions and emulsions. for ex~mple compositions 

obt~incd by diluti~ a wettable powder er a concentrato according 

to ~he invention with water, also lie within the scope of the 

invention. The s&id c~ulsions may be of th~ waecr=in"oil or of the 

oil=in=wat~r type. ·and m~y have a thick 'mayonnaise' like 

c1rmsist~ncy. 

'I'Jh® composition of the invention may also contain oth~r 

in~r~di~nts 0 for example other compounds possessing herbicidal, 

ins~cticidal or fungicidal proper~i~s. 

Of particul~r interest in enhancing the duration of the 

protective ~ctiviey of the coimpounds cf this invention is the use 

25 of a carrier which will provide a slow r~l0~se of th~ fungicidal 

co:nupound~ into the envirot•ent of the plant which is to be 

prot~ct~d. Such slow-release forQulati@ns cculd, for examplo, be 

ins~rt~d in th~ soil adjacent to the ro©ts of a vine plant, or 

c@~ld includ~ an adhesive co~pon®nt enabling them to be applied 

3~ dir~ctly to th~ stem of a vine plant. 

The invention still further provid@s th~ u~c as a fungicide of 

~ comp@und of th~ general formula l a® defined above or a 

~O!llllp~siti©n a~ def~n~d above, and a ~ethod fo~ combating fungus at 

~ loe~~. which comprises treaeing the locu~. which may be for 

35 ex~mple plants.subject to or subjected to fu~gal attack. seeds of 
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$UCh plants or th~ mediwn in which such plants are growing or are 

t@ b~ grown, with such a compound or compositibn. 

The pr~~@nt invention is cf wid~ applicability in the 

prot~ction of crop plants againse fungal attack. Typical crops. 

5 which m~y b~ p~otected include vines. grain crops such as wheat and 

b®rley, appl~s and tom~toes. The duration of protection is 

n@lr'l!in~lly dependent on the individual compound selected, and also a 

va~iety of external factors. such as climate, whose impact is 

n@~ally mitigated by the use cf a suitable fonn::ul~tion. 
10 The invemtion is further illustr~tecil by the following 

J~mul?!_e ~ 

lr~~a:tio~ _oU·chloro-.6:_(4amet'h!_..!JtlM~&!},.:Jecy_£l~ft.!._o~aiminoq 

15 1.,2~4:£.!'.!!!;p~~[l45-AJ2y~midine 
1 2 3 4 .!! ""'.~clo2cntyl; R _ ... H; ~- ""'4"m~thyl2henr1-..b._~Cl) 

5,7~Dichl@roQ6c(4-methylphenyl)el,2,4atriazolou[l,5-aj~ 

py~imidin~ (1.Sg. 6mmol) wms dissolved in t~trahydrofuran. A 

~olution of cyclop~ntylrumino (0.51g, 6mmol) and triethylamine 

(0.6lg. 6nmol) in tetrahydrofuran (2ml) wa~ then added with 

stirring and the stirr!ng continued for a further 3 hours at 

~mbient temp~rature (20°C). Th~ reaction mixture w~s then 

ev~porated !n v~~ and the residue extracted with dichloroaethane 

and water (lOOml e~eh). The organic lay~r w~s dri0d ovor sodium 

25 sulphate and the solve~t evaporated i~ ~· The r~sidue was 

cryst~llised from ethyl acetat~ to give l.7g 5-chlcro=6-(4-uethyl~ 

ph~nyl)-7-cycl~pentylamino-l,2,4atri~zolo[l,S~a]pyrimidine as 

y~llowisfi cryst~ls~ m.pt. 1ss•c. Yield: Sit of th~or~tical 
1H-~"MR:O ~1.3-1.75 (2m,SH); 2.43(s.lH); J.13(m,1H); 5.97(d,1H): 

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

Ex~_l 

~rep~ratl.~!LP~~:hr~~o~6-~~~~~-~~-~cl©£~nty\arn~l.i..?i~~triazolo­

lh5.,-~ lu:r_Mriid_tn~ 
l 2 3 4 

_IB .""'CY~-~2!n~Il_i_.! :;H .. i.,_R _ -::PJt~l!!Ili__Jl ""~tl 
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::».7-Di'bromo-6-phcnyl-1.2,4-tria~olo[l,5-a]-pyrimidine (2g, 

5.1Ml»@l) was dis.solved in tetrahydrofuran (40!m!l). A solution of 

tri®thylamin~ (0.61g, 6mmol) and cycl@pentylamine (O.Slg, 6mmol) in 

t@tr~hydrofur~n (Sml) was then added whilst stirring and the 

.seirri~g continued for a further 2 hours at ~mbicnt temperature 

(20®C). Th~ reaction mixture was the~ ev~porat0d in~ and the 

residu~ extract~d with ethyl acetate and water (lOOml each). The 

crg~nic lay~r·w~s dried over sodium sulphate and the solvent 

@v~por~ted in vacU:o. Column chromatogr~phy of the residue on a 

10 $ilic~ gnl column (3.S x 15cm) usin~ 3:1 ethyl acetate: petroleum 

~th~r ~s eluant g~ve 0.6g 5°bromo-6cpheny1~7=cyclopentylruuiinoa 

1 0 2,4-tri~~olo= [l.5-a]pyrimidine as ~yellowish oil. 

Yi~ld: 28' of theoretical • 

. 1H~NMR.:6' ~1.3-l.7(2m,8H); 3.64(m,1H); 6.05(d,1H); 7.34(m,2H); 

15 i.SO(m,JH); 8.26(s,1H) ppm 

I~~\!-~ 

Jhr:l!~tu:ation of __ 6· l4.:m~tho~henyl:l:l:SI.9J.~.£~U.~~1illlino 0 l, 2 ,_!~. 

~]:iQ~olc ~.!l~~!:n~ 
l 2 3 4 .!!: ""9'~;Tl1;-l'...!i..JL~i.Jl~ . .,,.4_0lll!let~O..!IEh~~i-R __ o::_fil 

S-Chlaro-6= (l+ 0 m@thoxyphenyl) ~ 7 °cyclopcmtylami'D:10= !. , 2 ,4-

tri~~olo[l, 5=a)pyrimidine (5.lg, 14.Smmnol), prepared by a method 

~n~logous to Ex~mple 1, was dissolved in a mixture of methanol 

(100~1) ~nd ~qu~ous sodium hydroxide {lN, 15~1), palladium (0.Sg; 

25 on ch~rcoal, 5~E 10 N) was added 4nd the reaction mixture stirred 

for 3 hours under hydrogen (5 b~r). ihe c~talyst was re~oved by 

filtration and the filtrate evaporated in vac~o. Collimlln 

chro~atography of the residue on A silica gel col'Ji.mn (3.5 x 15c~) 

u~ing 4:1 ethyl ac~tate: petrolewm ethel' as el\Uant and evaporation 

lO of the sclv~nt !~ va£_u~ gave 2.6g 6~(4°methoxypheny1)~7°cyclc­

p@nt:yla.mino-l,2,4-triazolo~[l,5-a]pyr:1m:ldin@ as colourless 

c~yst~ls, m.pt. 127•c. Yield: 57' of theoretical 
"i' t' 
~H-NMR:o~l.35-1.75(2m,SH); 3.8S(s,3H}; 6.16(d,1M); 7.00(dd,2H); 

1.34(m,2H); 8.32(s,1H); 8.34(s,1H) ~pm 



' 

Ex~~J2le __ 4 

Pr~plllra~icn of 5-~~h__yl~m;no~6w;eh._~~~--Y£~~~ntyla.~ino==.l._~4~ 

t~!!!~lctl.h 5_0 lll }Rrimi~~n~ 
1 2 3 4 56 s 6 

{~ ""'c;:.,Yg!~~-.!1-1... __ ~_ ""'~--L)R ::l!h~myl_L_L-::NR R _; R .... cm3----~--==-!l 

A mixtur~ of 5-chloro 0 6°phenyl-7~cyclopentylm11Uin0Ql,2,4° 

tria~ol@[l.S-a]?y:dmidine (3.lg, lOmun@l) pr~pa1rnd by a method 

~n4lllogous to Exa~ple 2, methylamine (5ml). triethylamine (5~1) and 

tolu~n~ (SOml) was refluxed for 10 hours. After cooling, the 

r~&ction mixture was washed with water (50ml) and th~ organic layer 
10 s@parated, dried over sodiwn sulphate ~nd evaporated. 

Recry~tallisation of the solid residue from diisopropyl ether gave 

2.33 s~mc~hylaminc-6~phenyl 0 7acyclop~ntyl.ru:!ino 0 l,2,4° 

t?:i.t\~olo[l,S~a]pyrbnidine as colourless c~ystals~ nn.pt. 158°160°C. 

Yi~ld: 75' of thfioret!cal 

lS 1HQNMR:& ... 1.25-1.7(mm,8H); 2.9S(d,3H); 3.42(~,lH); 4.48(m,1H); 

25 

' 5.55(d,1H); 7.3~1.5(m,5H); 8.03(s,1H) 

~xmmple 5 

h~~lt'at:~O~- Of 5_~_f].u_O?=O-_!: {_4 9!\_!!:h~~~U!l) ~ 7 ~()JP_en;nmnino:_ 

Lb 4-_t~i~Z_f?J.~IJ---t~J!:lllr~inf! 
l 2 3 - 4 

(R ..,~~lc12e11tyl;_ __ _JL~~Jtt ""4 9metl:toxyphe~!L_Jt_ =F) 

Potassium fluoride (3.lg. 0.05mol) w~s susp@nd~d in a mixture 

of dry sulphol~1:rn~ (60ml) and t0Jl.1U1ene (20~1) 111nd the mixture was 

th~n r~fluxed for 6 hours over a water ~~parator. 

5=~hloro-6-(4-methoxyphenyl)~1~cyclop~ntylamino 0l 0 2 0 4~ 

tri~~olo[l,5-~]py~imidine (8.5g, 0.023m?l). obtained by a method 

an~logous to that of Example 1 &bove, W4S added at room temperature 

and an azcotrope of; sulpholane and toluene distilled off un11:il the 

re~ction temp~rature reached 200°C. Tbe reaction mixture w~s then 

3~ k@pt £t thi~ temperature for 3 days before cooling to room 

teMperatu~e and th~n pouring into wat~~ (600ml). Th~ mixture was 

th~n filtered ~nd the precipit~te w~~hed with w~ter. The 

precipitate W&$ ~hen dis$olved in dichlorom~thane. oxtract~d twice 

with wate~, dried with sodium sulphat2 and the solvent was 

35 di~tilled off in ~a~uQ. The residue w®s then washed twice with 

------ -------····----------·····----

iilifr 
-- _::;r. 

i I 
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wa~m diethyl ~ther, the cthe~ fraction was deca~ted off and then 

dried in v~cu©, Flash colu~n chrom~t@graphy on silica g~l using A 

mixture of petr©leum ether and ethyl cth~noat~ a~ c1"4nt yielded 

4.Sg 5~fluo~a-6~(4~methcxyphenyl)-7-cyclo~entyl~mino-1,2,4-triazolo 

S [1,5-~)pyrimidine as A colourle~s cryst~lline solid. m.pt. 124°C. 

Yi~ld: 55' of theoretical. 

~u2lc 6 

Pr~:2!?Cll< ~!!!!L..2{ 5_0 iooo- ~ :.{ 2~~h~kniil.'."1 :E-I~~ntyl~ino 

10 =!_L~L4=tria.:ii'olo [l, 5-.!_lPyrimidine 

15 

l 2 3 4 
(R_ ""C!Ici2~_m__;_:&_ ""Hi. ~ .,,,2~~h~9ro2h_rmyl; R .a!,_ 

5=Amino-6-(2 8ehlorophenyl)-7~cyclopentylaznino 

l 8 2,4=triazolo[l,5=a]pyr1midine (3.3g, lO:i:mmol), obtAined by a 

method analogous to that of ExruimplQ 4 ~bove, and diiodomethane 

(50~1) w~re mixed together. lsopcntyl nitrite (20ml) was added 

~n~r nitrogen and the reaction ~ixturc heated for 3 hours at go•c. 
'nl~ reaction mixture was then cool~d to %oom te~perature and 

filt@red. Th~ solv~nt was distilled off !,n ~ and the residue 

w~~ ~u~ificd by fla~h colwnn chromatography en silica gel using 7:3 

20 p~troleum ~ther:ethyl ethanoatc as eluant to yield 1.33g 

5°iodo~6~(2=chlorcphcny1)~7Qcyclopenty1amino 0 l,2,4~tr1Bzolo 0 

[lfS~a]pyr:bmidine a~ colourless crystals, m.pt. 150,.C. Yield: 

30.3' of theoretical. 

25 ~~s_LJ~ Jl'?, 

By proc@~~e~ similar to those d~scribed in Examples 1 to 6 

ab@ve. further compounds according to the inv~ntion we~c prepared 

a~ detailed in table I below. In this table the compounds are 

id~ntified by reference to formula !. Melting point~ NMR and C,H,N 

30 ~nalysi~ data for the comp@und~ of Examples 1 to 117 are given in 

Table IA bel©w. 

-----~-------

I I 
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Ex. 
al R2 RJ rl~ No. 

-~ 

i cyclcpentyl H 2-0CH3 phenyl Cl 
$ I! II 3QOCH

3 
phcmyl II 

9 !I "' 4*oc2H5 phenyl Iii 

-10 2~0H cyclopentyl Ill! 4°0CH3 phenyl Ml 

11 2 ,4 .4-(CB:ll
3

) 
3 

1111 phenyl w 

cyclopentyl 

12 cyclooctyl 10 4~0CRj phenyl . II 

13 4°phenylpiperidyl phenyl Ill 

14 2 1 4°(CH3) 2 pent=l~yl 
II Ii. 

15 cyclopent:yl 00 4QOCH3 phenyl eye lo~ 

pentyl 

8lllllino 

u al 111 r1I aNHCH3 

u · uCH(CH3) 2 
!It 4qoc2a5 phenyl Cl 

18 2,2,5=(CH3) 3 cyclohexyl 1111 phenyl 111 ' ' 
cyclohexyl 

19 buian8 2-yl Ill ph0nyl II! 

20 QCH
3 YCH3 3~Cl phenyl II 

21 °CH{CH3) 2 H 4~CH3 phenyl ft 

22 cyclopent:yl 111 4~0CH3 phenyl II 

23 cyclolmxyl IJU phenyl 111 

24 Cl2H25 
ID 1111 II 

25 cyclopentyl Cl phenyl IU 

26 cyclopropyl at " 1111 

21 cyclopent:yl at 3°CF3 phCi11!1}"l Iii 

2~ t3 "' 4e 1C3H1 phenyl II 

29 •D !O 4°IOCF3 phenyl in 

30 G• 80 naphthw2~y]. II 

31 .. OD 3,4-{IOCH3) 2 phenyl n 

i I 
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Ex. 
Rl R2 R3 'B.4 No. 
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32 eyclcpentyl H 2-Cl phenyl Cl 

33 n Ill 4~F phcm.yl ., 

34 II l! 4-b:i:phenylyl i! 

35 cCH2c R "' phenyl 11'1 

36 bonzyl •n Ill llll 

31 cyelopeneyl or 2sBr phenyl w 

38 -CH(CH3) 2 
'O II Ill 

39 b1cyclc[2.2.1Jh6pta2-yl OS " II 

40 cyelopent:yl Of 2-r phenyl II! 

41 °CH(CH3)2 
l'i 1111 II 

42 " " naphth-2-yl ~g 

43 1D " 2-Cl phenyl '1l 

44 " Ill 4-F phenyl Ill 

45 -cH2CH ... C(CH3) 2 
Ill phenyl 111 

46 ~cH3 -CH3 4°0CH3 phenyl 1111 

47 -CH2cs~C(CH3)cH2cH2cH~C(CH3) 2 -H 4-ca3 phenyl Ill '.: 

48 w !Jt 4-0CH3 phenyl Ill 

49 -cH3 ~c:u3 
.. -N(CH3)2 

50 fur-2-ylmethyl QH phenyl -Cl 

51 benzothiazol-2-yl ti! "' or 

52 morpholin-4~yl "' "' HI) 

53 2-0H eyelopentyl Ill •O ii 

54 cyclopontyl "' 4-oc6H
5 

phenyl ac 

55 °CH(CH3) 2 
.. 3-CF3 phenyl .. 

i 56 !I rm 4 D c.~}U7 phenyl !I 

51 " '' 4-CF3o phenyl It 

SS !! oa 4°0C0H5 phenyl Ill 

5~ H 10 4 a biphcmylyl .. 
60 II •O 3,4~(0CH3 ) 2 phenyl OB 

61 cyclopentyl 10 4-0CH2c6H5 phenyl •a 

iiiiU 
i I 
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Ex. 
Rl R2 R3 R.4 No. 
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62 -CH(CH3) 2 -H 4-0CH2c6H5 phenyl °Cl 
63 bicyclc[2.2.l]hept~2~yl 10 4=0CH3 plh~nyl 

II! 

64 II 60 2-Cl ph~nyl w 

65 cyclopentyl " 4-Br pllumyl Ill 

66 ~CH(CH3 ) 2 
Ill UI 1111 

61 bicyclc[2.2.1]hept-2"Yl 06 ll !II 

68 01 In 3-llh: phenyl Ill 

6~ cyclopent:yl 06 ,0 !I 

10 bicyclo[2.2.l]hepe~2-yl n 2wF phenyl_ Iii! 

71 cyclopentyl II 3°F phenyl Ill 

n. -CH(CH3)2 
Ill. !ill " 

73 bicyclo[2.2.1]hept-2~yl !I !O 91 

74 cyclopcmtyl I! 2-0CH2c6H5 phenyl " 
1!JJ -CH(CH ) 81 01 1111 

' 3 2 
76 bicyclc(2. 2. ljlu~pt~2-yl I!! l1l '" 

' ' 11 cyclopcntyl SI 2,3-(0C?.3) 2 phenyl er 

18 -CH(Clt
3

)
2 

on " 01 

19 bicyclo[2.2.1Jhepte2~yl II Ii It 

80 ~cH2CH2 -(3~tF3 phenyl) !O 4=0CH3 phenyl " 
81 BC "' 2=Cl ph~nyl r1 

$2 2,2-dichloroaziridin~l~yl 11! 4°0CH13 phony]. w 

83 H 01 2~Cl phenyl IU 

84 ]pyrroU.din-1-yl II fit 11'1 

SS b1cyclo[2.2.l]hept~2-yl !I 4-0CH3 ph~nyl 
~ Nll:l!e 

bi eye lo-

£2.2.l]= 
Jtu~pt 0 

2Qyl 

~~ 01 " 2-Cl ph~nyl H 

81 " fO 4~0CH3 ph~1:11.yl H 

----------- --·- --



E~. 
No. 

88 

89. 

90 

91 

92 

93 

94 

g.s 

96 

97 

98 

9g 

100 

101 

102 

103 

104 

105 

106 

101 

108 

109 

110 

111 

U.2 

113 

114 

115 

116 

117 

. ~ ... 
" .. 

, 
~ ... 

' ... . . , 

bicyclo12.2.l]hept~2~yl eJ:ll' 2cCl :pht'lnyl 

cyclcpentyl !If 10 

cyclopentyl II 4°0CM3 plhcmyl 

bicyclo(2.2.l]hept=2=yl a• 2°Cl phenyl 

2,2-dichlorocyclopropal=yl DI 3 1 4 0 5°(0CH3) 3 
ph~myl 

cyclopent:yl DI 2°F phenyl 

bicyclo[2.2.1Jhept-2~yl II phenyl 

-Cil!(CH3) 2 DI ID 

2.2-dichlorocycloprop=l=yl " II 

-CH3 
!II 2~tl phenyl 

GO =CR3 
ft 

bc2"s ~H II 

=Cli3 H 2eF phenyl 
n =CH~ nB 

-C2HS 0 H II 

cyclopcmtyl H 4°0Cnt3 phenyl 

" II 2°Cl phenyl 
lift H · 2~cl,6°F phenyl 

°CH(CH3) 2 
ti II 

bicyclo[2.2.l]hept=2-yl '~ 2=Cl,6°F phenyl 

-CH2cH2-{3,4-(0CH3) 2phen.yl) 10 H 

°CH =CH3 
•• 

3 
b1cyclo[2.2.ljhept=2-yl aH 2YC1 ph~nyl 

~C2H5 9 c
2
H5 

2~Cl,6°F phenyl 

" " 2°F phenyl 
II nn 2e:Sr pher~yl 

" •• 2=Cl ph~nyl 
10 " 4-0CH3 phenyl 

cyclopentyl aff " 

bicyclo[2.2.l]hept-2°yl ti 2°Cl phenyl 

------------ -

·•110 

~ ' " -. ~ 
' .. .. ~ . .. .. ., .. .. .. .. 
' ., .. '°" .. , · . •, . .. 

R.4 

H 

aJNH-ml2 

Ill 

=Cl 

nNH•NH2 

=Br 

" 
Ir 

eCl 
SI 

Ill 

Ill 

II! 

\ 
' w 

=NH2 
w 

°Cl 
w 

" 
'Ill 

" 
oJNH2 

~Cl 

1111 

" 
lfi 

.. 
I 
!I 



Ex. 
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8 

9 

10 

11 
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Elem~ntal Analysis 
C H N 

Cale. Found Cale. Found Cale. Found 

1.3-1.7(n,SH), l.7 121 

(~.lH), 3.15(s,3H), 

6 .1 ( d. lH), 1 . 0 

(~.2H), 7.25(m.1H), 

7.48(dt,1H). 8.25 

(s,lH) 

1.35=1. 75(<2,BH), 110 

3.75(m,1H), 3.85 

(s,3H). 6.05(d 1 lH), 

6.95(~ 0 3H), 7.88 

(dt,lH), S.27(s,1H) 

1.3=1.8(2Dll!,8H), 118 

1.45(t,3H), 3.18 

(m,lH), 4.0S(q,2H), 

6 .OS{d, Ui), 7. 00 

(m 3 2H), 7.25(m,2H), 

8.25(s,1H) 
1. 3Q2. 03(3wn,6H), 148 

3.25(m,1H), 3.86 

(s,3H), 5.75(d,1H), 

7 .02{m:n,2H). 7 .27 

(dd, lH), 7. 44{dd, 1H), 

s.2ocs,un 
0.5~1.8(m11l,13H), 124~ 

6.06(d,1H), 7.83 130 

(m,2H), 7.45(m,3H), 

S.28(fJ,1:1!) 

--- -------

ii ii if 

' ' 
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Element~l A!!'mlysis 
M.pt. C H N 

No. (°C) Cale. Found Cale. Foand Cale. found 

12 1.1-l.15(~.14H), 118 

3. 55(::m, 1H), 3. 9 

(~.3H), 6.05(d.1H). 

1.05(dd 0 2H) 0 7.25 

(dd.2H) 

13 1.7~1.9(m,4H), 2.6 168 

(m,lH), 2.75(m.2H). 

4.S4(m,2H). 1.1-7.5 

(m:m,lOH). S.4(s,1H) 

14 0.5=2.7(mlll 0 15H), oil 

6.45(m, 1H). 1.2-7. 6 

(mm.SH). 8.32(s,Ui) 

15 1.07Q2.05(mmn.16H). oil 

3.37(~,lH), 3.86 

(~.3H), 4.30(d,1H), 

4.45(m,1H), 4.97 

(d,lH), 7.0(dd,2H), 

7.28(dd,2H), 8.0 

(s,lH) 

1~ 1.3~1.9(w.m,BH). 180 

,.,95(d,3H), 3.87 

(s,lH), 4.40(d,1H), 

5.50(d,1H), 7.00 

~.2H), 7.24(m,2H), 

!L03(s, 1H) 

17 l.03(2~ 0 6H), 1.46 122 

(t,3H), 3.67(m,1H), 

4.06(q,2H), 5.85 

(d,lH), 7.0(d,2H), 

7.23(©,2H)t 8.26 

c~. :uo ---------·-----·--
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18 

19 

20 
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22 

23 

24 

25 
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TABLE IA (continued) 

El~mental A'Ulalysis 
M.pt. C H N 
(°C) Cale. Found Cale. Found Cale. Found 

0.5°1. 7(m.m,l1H). 130 

3.25(a,1H), 5.95 

(d.lH). 7.34(m,2H), 

7.47(m,3H), s.2s 
(s,lH) 

1.2-l.9(m,1H). 2.1- oil 

2.25(~.lH), 2.55-

2.7(m,1H), 2.86-2.96 

(m,lH), 5.05(.s,lH), 

6.29(d,1H), 7.12-7.57 

(2m,41!!) 

rn- 50.66 50.60 3.59 3.83 22.72 22.66 

179 

113 59.69.59.59 5.34 5.33 23.20 23.33 

1.3-1.8(2m.8H), 140 59.38 5~.42 5.27 5.39 20.37 20.39 

3 • s (a. iin • 3 . 90 

(s,3H), 6.03(d,1H), 

6.98(dd,2H), 7.28 

(dd,2H), 8.21(s,1H) 

130ft 62.28 62.26 5.58 5.48 21.36 21.31 

132 
92Q94 66.76 66.74 7.79 7.78 16.91 16.79 

1. 3Q l. 8 (2nn, SH). 125 61.23 61.15 5.13 5.16 22.32 22.33 

3.63(m,1F.), 6.08 

(d,lH). 7.35(m,2H), 

7.56(~.3H), S.30 

(s,lH) 

175 58.84 58~69 4.23 4.22 24.51 24.47 

·--- ----·--

iliiif 
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~lE IA (continu~d) 

Ex. 1H0 m-m.(ppm) 
N©. 

27 1.05-l.8~(m,8H). 

2.6(5,lH), 3.4-3.7 

(2m,2H), 7.60°8.0 

(m.4H). 8.6(s,1H) 

28 1.05=1.7(wni.14H), 

2. 6 (s. 2!H!). 3.05 

(m, lH). 3.46(m, lH). 

7.3S-7.44(2Q,4H). 

8.68((;,lH) 

29 l.05-1.7(mm.SH), 

2.6(s,1H), 3.6 

(m,lH) 1 7.60(~d,2H), 

7.68(ddt2H), 8.62 

s,lH) 

3«) 1.0°1. 7(mm,8H), 

2.6(m, 1H). 3.46 

(s,:UO. 7. 6S(m, JH). 

8.l(m,4H). 8. 70 

(s,un 

31 l.l 0 l, 8(wm,8H), 

3 .48($. uo. 3.84 

(d,3H), 3.94(d,3H), 

6,9°7.35(m,3H), 

8.63(s,1H) 

32 1.J4-l.8(m,8li), 

3.55{m,1H), 6.22 

(d, ll.H), 7.48°7.55 

(im, 4H) , S.32(t;,lH) 

Elemental ~..nalysis 
K.pt.. C H N 
(•c) Cale. Found Cale. Found Cale. Found 

165 

112 

oil 

107 

oil 

145 

ii ii if 

'\ •. 
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Ele~ental Analysis 
E~. 

ltfo. 
M.pt. C H N 
(°C) Cmlc. Found Cale. Found Cale. Found 

33 l.23~1.75(m.8H), oil 

3.46(s,Ull), 3.72 

(m,lH), 7.45(~,2H)~ 

7.65(m.2H), 8.65 

(s,lH) 

34 1.05=1.8(m,8H), 65 

35 

36 

37 

JS 

39 

40 

41 

42 

43 

44 

45 

3.48(s.1H), 3.74 

(m,lH), 7.48~8.0 

(~,9H), S.68(s,1H) 

126 

105 

160 

60 

140 

97 

142 

150 

128 

99 

95 

59.26 59.48 3.55 3.78 24.68 24.68 

64.37 65.69 4.20 4.36 20.85 19.50 

illll··· 

' ' 
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Ex. 
No. 

47 

48 

49 

50 

51 

52 

33 

(C0013): 

1.4(s,3H); 

1.1(s, 3H); 

2.4(s • 3H); 

5.C·(m.UO; 

6.0(m,lH); 

S.3(s,UO 

(CDC13): 

1.4(s.3H): 

1.6(s.3H); 

3.5{m,2H); 

5. O(lll, UO; 

5.9(t,1H); 

1.2(d,2H); 

(CDC13): 

2. Hr.a, 2H); 

3.sc~.2H); 

7.25(m,2H); 

8 .4(s ,11.H) 

"t """ ,.,, ...... 
"' .. , "!& • "I ., ., . ~ 

"II '~"' 

' ' 
- 25 -

.... ••tt· •"\ 

Elemental Analysis 
M.pt. C H N 
(°C) Cale. F@und Cale. Found Cale. Found 

134 56.68 56.62 5.07 5.08 22.04 22.03 

1.55(s,3H) i 

1. 9(m, 2H): 

3.5{m,2H); 

5. i(nn, lH); 

7.25(m,4H); 

1.5(s,3H); 

1.9(m, 2H); 

3.8(s,3H); 

5.l(m,lH); 

6.9(d,2H); ' ' 
8.2(s,UO 

194 

100 

198 

2.6(m,4H); 

7.2Cs-1l!O; 

7.4(m,3H); 

162 

(d~comp) 



• 

'": · .. 

... ., ~ ., 
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Elem~ntal Analysis 1 
H-NMR(ppm) M.pt. C H 1ti 

(°C) C~lc. Found Cale. Found Cale. Found 

54 (dmtH)ad
6
): 

.1.2~1.4(nna.2H); 

1.6-LS(m,6H); 

3.7(m,1H); 7.1-7.3 

(n,5H); 7 .5-7 .6 

(m.4H); 1./(d,lH); 

8.6(s,1M) 

138 

100 

108 

145 

65~10 

150 

138 

62 (muo~d6): 
1.l(d,6H); 3.6(m,1H); 

5.3(s,2H); 1.2(d,1H); 

7.4-7.6(mi,7H); 

8.6(s,1H) 

63 (mcctone~d6 ): 
O.S(n1.UO; 0.9 

(m,lH); 1.l(d,lH); 

1. 2~ 1l.. 6(m, 6!i); 

1.SO(m,lH); 2.2(m,2H); 

3.3(~.1H);3.9(s,3H); 

6.3(d,1H); 7.l(m,2li); 

1.4-1.5(m,2H); 8.4(s,1H) 

-----
--~-----

'·· 
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Element4l Analysis 
M.pt. C H N 

No. (•C) Cale. Found C~lc. Found Cale. Found 

64 (ac~ton~ 0 d6): 

65 

66 

67 

6i8 

69 

70 

11 

12 

13 

Pu»M: 0.2°0.4(mm 1 lH); 

0.9(m,1H); 1.l(m,lH); 

l.2-l.6(m,5H); 2.20 

(m,2H); 3.2(m,1H); 

6.6(t.1H); 7.5~7.8 

(m.4H); 8.4{s,1H) 

167 

80 

180 

140 

150 

174 

130 

130 

170 

14 (WtnJJ0°d6): 

l.3°1.5(m.4H); 

1.5-1.7(m,4H); 3.7 

(m,lH); 5.l(s,2H); 

6.1(d,lU); 7.·}5 

(m.2H); 7.3(m,6H); 

7.4(t.1H); S.3(s,1H) 

75 (CDC13): 

l.l(a,6H); 3.6(m,lli); 

5.l(s.lH); 5.95(d,1H); 

7.3-7.3(m,6H); 7.4 

(t,lH): 8.3(s,1H) 

ililU 
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. El~m~ntal Analysis 

.. ' 
• "'7. C\ "I~ ".'O ., 

M.pt. C H N 
(°C) Cale. Fourti.d Cale. Found Cale. Found 

16 (C!>Cl .. ): 
.) 

O. l(1!1ib, lH!); 'J .1 

(~.lH); 0.8-1.3(m,7H); 

2.0 (m,lH); 3.0(D,lH); 

4. 9 (s, l!l) ; 5. 9 (!m!, lU); 

6.8d6.9(lilli,2H); 

7.0°"J.lS(m,6H); 

1. 25(m, lH); 8.OS·(s 1 lH) 

77 162 

7~ 141 

79 73 

(morph.) 

80 140 

81 112 

$2 (CDC13):. 

l.2(t.1H); 1.6 

(t.lH); 1.sc~.1H); 

3.l(m,lH); 3.8(m,1H); 

3.9(s,3H); 6.25(t.1H); 

7.0(d,2H); 7.3(d,2H); 

S.3(s,1H) 

68M78 

(m1u>rph) 

240 

258 

170 

---·- ··--·-----·----·----

ii ii if 

····-----··----··-
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TABL~ IA (continued) 

~1 (CDCl3): 

M.pt. 
c·c> 

0.3(m,1R); 0.9(~.lH); 

l.l(d.lli); 1.2Ql.6 

(m,5H); 1.7(m.1H); 

2.2(m,1H); 3.4(m,1H); 

3.9(s,3F.); 7.0 

(d,lH); 1.2(d,2H); 

7.S(d,2H); S.3 

(s,lH); 8.6(s,1H) 

88 (cbtso 0 d6): 122 

O.O(m, lll:I); 0. 7(tu,1H); 

0.8-1. 7(!Wl, /H); 

3.l(m,lE): 6.9(d,1H); 

7.4(m,2H): 7.6(m,2H); 

8.2(s,1H); S.S(s 1 lH) 

89 (d.m~0°d6): 
l.2Ql.4(m,2H): 

1.4=1. 7(mm, 6H); 

3.4(m.1H); 4.4{m,2H); 

5.S(m,lE); 6.5(d,1H); 

6.9(m,1H); 7.6(m,3H); 

7.B(d,lH); 8.3(s,1H) 

90 121 

91 (dmso~d .. ): 
@ 

0-0.2(r!,lH); O.S(m,lH); 

1.0-1.6 (m,6H); 

2.0(m,lH); 2.2(m,1H); 

2.7(m,1H); 6.l(d,lH); 

7.5(m,3H); 7.6((d,1H); 

8.2(s,lH) 

Elemont~l Awilysis 
C E N 

Cale. Found Cale. Fcund Cale. Found 

.. . .. 
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Elemental An~lysis 
M..pt. C H N 
CC) Cale. Fc:mne. Cale. Found Cale. Found 

~2 205 

93 (dmmso=d6): 

l.l~l.3(m,2H); 

1.4sL 7(m, 6H); 

3,4(m,1H); 4,QD4.6 

(broad,2H); 6.4 

(d,lH); 7.0(broad, 

lH); 7.2(m,1H); 
7.3D7,5(m,2H); 
7.6(~,lE); 8.2(s,1H) 

94 (dwurnDd
6
): 

O.l(m,lE); 0.7 

(10:1, lH) ; 1.(m, Ui) ; 

l.l 0 l.6(WA,5H); 

2.0(tmll,lH); 2.1 ', 

(m,lH); 3.0(m~lH); 

6.9(d,1H); 7.4D 

7.6(imn,5H); 8.6 

(s,lH) 

95 148 

96 116 

91 112 

9~ 150 

99 154 

100 210 

101 163 

10~ 160 

103 213 

1011- 230 

-·----------------

iillilT 
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TABLE IA (continued) 
~==--~~ 

::...:......,..,__~~ ...... =----==-=--=-~ 

1 Elemental Analysis 
Ex. 1'H~lMR( ppm) M.pt. c u N 
No. ("C) Cale. :Found Cak. Found Cale. Found 

105 102 

106 140 
1~1 18.5 

108 143 

109 138 

110 275 

111 163 

112 150 
113 (&llso~d.6 ): 

l.O(t 0 6H); 3 • 2 (n, 2H)_ ; 

3.S(m.2H); 1. 6(m, 2H); 

7.9(d,1H); 8.6(s.1H) 

114 (m9jo~d1;): 
1.0(t 0 6H); 3.2(q,4H); 

7.l(DM~2H); 7 .S(m, 2H); 

8.6(s,1H) 

115 (mwc-d6): 
l.O(t 0 6H); 3.2(q,4H): 

3.8(.s.111); 7.1(d,2U): 
7.li(d,2H); 8.6(s,1H) 

l.16 200 

117 84 

(amorph.) 

~xa~l~ .. JJ_~ 

Fu.ngi~id~l _a..ct!_vi,t:.I,_ !M...!.i~!Jt Vcntu~_J_pae.-™J.~ on Malus ~~ 

Appl~ cutting~ of the variety Morg~nduft 1 which are about 6 

w~ek~ @ld, w~re tre~tad with a ~@lution @f th~ t~st compound (400 

35 ppm) in water/ac~ton~/Triton X or w~ter/methanol/Triton X. After 

---------------

.... 

., 
~ . 
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24 hot!rs, the plants were infect:illd with 1;;. conidia suspension cf 

y~mturi<A ina~gu®l,is (about 50 1 000 ccnidia/mnl), in~:mbated in a d.mrk 

cU.mt!.!:ic ch~mbe:r at a rell!.tive humidity of 100' for 48 'hours and 

elh~'i!:"'J. kept lilt a relative hwnidity of 9.5a99!!i! and temperature of 

S l$Q2o•c during the day and i3•c during the night for about 14 days. 

'rh~ extent of infection was assessed acccrdins to the following 

~chellime: ~ 

... 
1 

:u 
Exi1llmple No. 

1 

2 

3 

4 

1 

8 

9 

11 

12 

13 

14 

15 

16 

11 

19 

:w 
21 

22 

no infection 

l~lOi infection 

11Q40' infection 

41-100\ infection 

TA.BU II 

Activity 

. .... =--
l 

0 

2.5 

2.3 

1.8 

l 

l 

2.8 

1.3 

2.3 

2 

2.7 

2.7 

0 

2.1-i. 

3. 

1 .Ii 

0 

---·--·---- ··--···· 

ilitur~ 

. =·· 

' 



,. 

23 

24 

25 

27 

28 

29 

30 

31 

32 

33 

34 

37 

38 

39 

40 

41 

43 

46 

47 

li.8 

49 

50 

51 

52 

55 

56 

57 

58 

2.5 

3 

1 

2.5 

2.3 

1.8 

1.3 

2.3 

0 

0 

1.5 

1.3 

0 

LO 

0 

0 

0 

1.0 

2.8 

2.9 

2.. 9 

2.9 

2.5 

2.8 

2.5* 

1.5* 

1.5* 

2.3* 

., .. 
, ' ······ ···:"•"'\ 

---------- ---------
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E~a.mple No. Activity 
===--~--=--=-~~~~~.-·=-

59 1.8* 

60 l .• S* 

61 0 

62 0 

63 0 

64 0 

70 0 

71 1.3 

13 2.8 

80 0.8 

81 2.3 

82 2.3 

83 1.6 

85 1.3 

87 0 

88 0 

91 2.0 

105 0 

106 0 

107 0 

=· 

* signifi~s conc~ntration of test c@mpound ~ 200 ppm. 

lEXaU!iRtl._~9 

P~t~if:rinin!!::i©!l _ cf MlC3.!~ue_s _of ~oundl'!_ ~g®~ns~_ variow; 

J2hwiatho_g~ic_EJ!&! 

The MIC Ct!iniunum !nhibition fonc~nt:ra.tion) 0values were 

d~t~rmined by s~rial dilution tests using 48-w~ll microtitre 

plat~s. The dilution of the test compounds in the nutrient 

~oluticn and th~ distribution to the w~lls w~r~ carried cut by a 

T~CAN RSP 5000 robotic sample proces$Ot'. 

- ···------·---------··-·· -----·------- -----------

iliiif 
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Th~ com~cunds were diluted to the following concentrations: 

100,50. 25, 12.5, 6.25, 3.13, 1.56, 0.78, 0.39, 0.20, 0.10 and 0.05 

jts/ml. 
For preparation of the nutrient solution, VS juice (Trade 

~rk) was neutralised with calcium carbonate ~nd cGntrifuged. The 

supernatant was diluted with distilled water (1:5) to the final 

concc:mtra ti on. 

The fungi (~;n~ria sclani, BQt_!Yti~ ci~e~~~. Se~ori~ 

~~~) were added into the wells as a droplet of spore 

10 ~usp©nsion. T~e microtitre plates were then incubated at 20°C for 

6=8 d~ys. The MlC=valu~ was deter~ined by visuml inspection of the 

plate$. In the case of Alternaria ~~ and Botrytis cino~~a. the 

lowest concentration in the dilu~ion series without mycelial growth 

was defined to be the MIC-value. For S®IU:?r~a nJ,!i~or~. no 

15 MIC=value but only a strong inhibition of growth was regularly 

ob~urr:v@d. 

The results of these tGst are SGt out in T~ble III below:= 

~~ II_! 
2@ ---= ·-

MlCevalue (ppm) 

Ex~ple Botrytis Alternaria Septor1m 

No. c:tnerea sol:mi nodorua 
=~----· 

25 1 12.5 1.56 

6 6.2S 3.13 

7 25.0 

s 6.25 

9 3.13 
:rn 10 12.5 

18 >100.0 

19 50.0 >100.0 

:w 100.0 :mo.~ 

35 

iiilii-

' ' 



Botcytis 

cinerea 

12.5 

1.56 

>100.0 

6.25 

50.0 

0.78 

6.25 

50.0 

>100.0 

12.50 

25.00 

3.13 

25.00 

6.25 

12.50 

6.25 

3.13 

3.13 

12.50 

6.25 

·' 
"':. "llo •, .... 

' 
. , 

. . ·. 

M.IC 0 value (pprm) 

Al t:eir:narb. 

sol&:mi 

25.0 

0.39 

0. 78 

0.39 

1.56 

0.78 

25.00 

~.39 

0.18 

12.50 

12.50 

12.50 

0.05 

0.05 

3.13 

0.20 

3.13 

l.56 

3.13 

1.56 

6.25 

.. . . 

.. 
"'"" ... .., •• o •. 

Septorb. 

nodoru.w 

> 12.5 

> 3.13 

> 12.5 

> 3.13 

> 0.39 

> 3.13 

.... 

-···---------------------

ililiT 



30 ~~~mPl~ 120 

Th~ fungicidal activity of compound$ of th@ invention was 

inve$tigat~d by means of the following te~t~. 

(.a) D:t.r~_ct: 12_rot:cct~nt _ a~t;:ivity _ __!&_a~.in_st t©m_~to ll!il.t~ blizh! 

( Phytoplu*o:ra_ ~n_f e~ tans_: __ ~_!_P} 

Th~ t~~t is a direct prot.ectan~ on~ u~ing ~ foliar spr~y. Th0 
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upper leaf surfaces of tomato plants with two expanded loaves 

(cv. First in the field) are ~prayed with a solution of active 

w.i.aterial in 1:1 water/ncot:one containing 0.04!fl 11 T'IJE!N 20" 

(Tr~do Mark; ~ polyoxyet:hylene sorbitan ester surfactant). 

Plants are treated using an automated sprayline with an 

atomising no~zlc. The concentration of the compound is 1000 

pplllll, and! the spray volwme is 700 lfha. After a subsequcmt 

period of 24 hours under normal glasshouse conditions, the 

upper surfaces of the leaves ~re inoculated by spraying with 
5 

an aqueous suspension containing 2 x 10 ~oospores/ml. 'the 

1nccul~ted plants are kept for 24 hours in a high hWBlidity 

cabinet and 5 days under growth cha.~ber conditions. The 

assessment 1s based on the percent~ge cf diseased leaf area 

compared with that en control le~ves. 

(b) ]1:§,~c~_ )?l:O_~~ct~n!= ~~~iyity__!g~i~~~ ~_ine dOW!t\I_~il~ew 

giasmopa:r_a vi tic() la: PV!l 

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

lower surface of leaves of whole vine plants (cv Cabernet 

Sauvignon) u:i'l sprayed with t:he test compound. at a dosage of 

1000 ppm using an automated sprayline ~s described wnder (a), 

and after a subsequent period cf 24 hours under normal 

glasshouse conditions the lower surfaces of the leaves are 

inoculated by spraying with an ~qu~ous suspension containing ,,. 
2.5 x 10 zoosporangia/~l. The inoculated plants are kept for 

24 hours in a high humidity cabinet, 5 days under normal 

.gla$shcu~c conditions and then returned for ~ further 24 hours 

to high hu.~idity. Assessment is based on th~ percentage of 

leaf area covered by spcrulation compared with that on control 

leave~. 

30 (c) Activ_~ty a_aainst_ tomato_ eaffi ~i~.t: (~ltern~d.~ s~la~:tl_ AV 

This test measures the contact prophylactic activity of test 

C{tmpc:mnds applied as a foliar spray. Tomat:o se~dlings (cv 

Outdoor Girl) arc grown to th~ stage at which the second true 

leaf is expanded. The plant:s are tr~ated csing an aut:cm~ted. 

~:;>raylin~ a$ d~sc:dbcd u1mier {a) . Te~t compounds arc applied 
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a~ s@lutions or suspensions in a mixture ©f ac~t©ne at!.d water 

(50: SO v/v) containing ~).04' su:f~ctant ("TYJ!U•:N 20°0 
0 Trade 

Kark) . On~ day aft:er treatment th~ .[rnedlings a:rn inoculated 

by spraying the leaf upper surface~ with a suspension of ~. 

s~lani conidia containing 104 spores/ml. Fer 4 da.ys after 

inoculation plants are kept moist in a humidity compart~ent at 

21°c. Dis~ase is assessed 4 days afeer inoculation, based on 

ehe percentage of leaf surface area covered by l@sions. 

(d) Di~~c-~ ___ }!rotec_tant ac~ivi_tI ag1d.nst_ broa~_ b~_~n __ a;:~_y mould 

j~~try~!~ ~~n~;e~; ~C~l 

Th~ test is a direct protect~nt one using a foliar sprmy. The 

upper ~urfaces of leaves of broad bean plants (cv The Sutton) 

are sprayed with the test compound at a dosage of 1000 ppn 

using an automated sprayline as described unde~ (a). 24 hours 

after spraying the leaves are inoculated with an aqu~ous 

su~pension containing 105 conidia/ml. For 4 days after 

inoculation plants are kept moist_ in a humidity compartment at 

21•c. Disease is assessed 4 days after inoculation. based on 

the percentage of leaf surface area covered by lesions. 

(e) ,l\ctivity ap;a;i,n~_t:_ wbeat_ l~~fspQt ___ fI .. eptosp~ae~i~ node~;_ J,N. 2. 
The test is a direct therapeutic one, using a foliar spray. 

I.eaves of wheat plants (cv Norman), at the single leaf stage, 

are inoculated by spraying with an aqu~ous suspension 
6 

containing 1 x 10 sporlu:/ml. ~~ in~culated plants a:re kept: 

f©r 24 hours in a high hunnidity c©mpartment prior to 

treatment. The plants are spr:..y@d with a soluti@n of the tost: 

compound at a dosage of 1000 ppm using an automated spr~ylino 

as described under {a). After drying, the pla~ts are kept for 
c 

6-8 day~ at 22 C and moderate humidity. followed by 

ag~ess~ent. Assessment is based on the density of lesions per 

leaf c~mpared with that on le~ves of eont~ol plants. 

(f) Activit;,I_~i~st wheat b;-own _;:~~t _(P~ccinia ~~-~©n~;t:~j. F~l 

The test is a direct prot~ctant on@ using a f@liar spray. 

Wheat se0dlings (cv Avalon) ar~ gr©wn to the l~l~ leaf stage. 

The plants ar~ then spraye~ with the te~t compound at a dos~ge 
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of 1000 ppm using ®n automated sprayline as described under 

(a). Test compounds are applied a~ solution~ or suspensions 

in a ~ixture of acetone and water (50:50 v/v) containing 0.04' 

surfact41Lnt ("'TWEEN 2ora n Trade Mark). 18~24 hours after 

trea~ent, the seedlings are in@culated by s:pn.ying the plants 

from all sides with an aqueous spore suspension containing 
5 . 

ab~ut 10 spores/~l. For 18 hours after inoculation, the 

plants are kept in high hm1idity conditions at a temperature 

of 20n22°c. Theremftcr. the plants are kept in ambient 

glasshouse conditions, that is, in moderate relative hWl:ll!dity 

~nd at a temperature of 20°c. The disease is assessed 10 days 

aft~r inoculation on the basis of the percentage of the plant 

cov~red by sporulating pustules c©mpared with th~t on the 

control plarnts. 

15 (g) ~ctivity_ag~~n.s~ bar~~y__pow~c~x mildew (!rys~2he 

g_ra~~nh_ f. sp_: bordci; _,fil 
The test is a direct therapeutic one, using a foliar spray. 

I.eaves of bariey seedlings. (cv. Golden Promise) arc 

inoculated by-dusting with mildew conidia one day prior to 

treatD1e11u: with the test cot1pm.11ind. The inccul11Bted plants are 

kept overnight at glasshouse mnbient temperature and hW'.midity 

prier to treatment. The plants are sprayed with the test 

compound at a dosage of 1000 ppm using an automated sprayline 

as described under (a). After drying, plants are returned to 
0 a ccmpartm~nt at 20~25 C ~nd moderate humidity for up to 7 

days. followed by assc8sment. · As$essm~nt is based en the 

~ercentage of leaf area covered by sporulation cornp~rod with 

that en leaves of control plants. 

(h) Activity __ ~in~~ ;!ce --~~~Z: i:>J'!st ~i-~ub.d.~_ or:yzae;__.1Ql 

'the test is a direct therap~utic ~·ne u.rd.ng a foliar spray. 

'lt'h~ leaves of rice seedlings (cv Aichiaishi = abo~t 30 

s~edlings per pct) are spray®d with an aqu~@u~ SU$pension 

c©ntaining 105 spores/ml 20-24 hour$ prier to treat~~ne with 

the te~t c©mpoundl. The in©cuh.t~d plants ar~ kept overnight 

i~ high humidity and th~n ~ll@w~d t© ~ry b~for~ ~praying with 
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the te~t c~mpound at a dosage of 1000 ppm using an automated 

sp:rayline .ms de.scribed under (li!.). After treatment the plants 

are kept :l,n a rice compa.rtment at 25u'.~0°c iu1d high humidity. 

A$~es~ments are made 4~5 days after treatment and Are based on 

the density cf necrotic lesions per le~f when comp~red with 

control plants. 

(i) ~ctivi~ ag~inst___.:!~eat eyes2ot in 9 vitro 

~ P'_seud~_~ercosJ2©I'e ~la herpot,.[!(:?:ii©~~~s; Pi~!l 

This test ~ea~ures the in v~t__!o activity of co~pounds against 

the fungus causing wheat eycspot. The test compound is 

dissolved er suspended in ~cetone and is added into 4 ml 

aliqu©ts of half st~ength Potato D~xt:rcse Broth dispensed in 

25~compartment petri dishes to g:l!:ve a final concentration cf 

50 ppm compound and 2.5,_ acetone. 

Each compart~ent is inoculated with a 6 mm d1mneter plug of 

agar/mycelium taken from a 14 d&y old culture of ~ 

her2otrjc~oi~e~. 

Plates are incubated at 2o•c for 12 days until the 

assessment of mycelial growth. 

(j) Aeti~ity_ against FusariUD!ll in-v:;_t~o (Fµ_i:uari~ cmlmmo_nw_; __ FSIJ 

l'his test measures the i,_n vit.r«? activity cf commpoundls against 

a species of Fusa;,_ii;m that cm.tiiu~s stem and root rots. The 

test compound is dissolved or suspended in acetone and added 

~o molten half strength Po~ato Dextros~ Agar to give a final 

concentration of 50ppm compound and 2,5, aceton~. Aft~r agar 

has s0t, pl~tes mrc inoculated with 6mm diam~ter plugs of agar 

and mycelium tak~n from a 7 day old culture of fusa~iwm .sp •• 

Plates ar~ incubated at 20°c for 5 days and radial growth from 

the plug b me.iumred. 

(k) Act;_i:vi~~A.Saiiruit: __ ~hb:octonb. __ in-_v1-~ro J.Rl'l_~zo~toni11: solp.~i.1_ 

Rfil 
Thi~ test m~asures the in-vitro of compounds against 

Rhfaoetonia sob.n_;, that cnuses stem and r©©t :::ots. The test 

compound is dissolved or suspend~d in ac~t©ne and ~dded into 

aliquots of 4 ml hAlf strength F~tato D®xtrose ~~oth dispensed 



10 

10 

34 

25 31 

38 

39 

40 

41 

30 42 

43 

44 

53 

54 

3.5 

-.......... ., ___________ .. ···-------- ····- .... ···-----··--·--· 

q.• •• •• "'I. .. 

D 42 A 

in 25~com~artment petri dishes ta give a final concentration 

of 50 p~~ compound and 2.5, acetone. 

The fungal inccu.lwmi co:rudsts of myc~lb.l fragments of !· 
~~ni grown in shaken culture flasks ~nd 3ddcd to the broth 

3 to provide 2 x 10 fragm@nts/ml broth. 

"' 

l?l~tes are incubated at 20'"C for 10 days until the assessment: 

of myc~lial 5rowth. 

The extent of disease control in'all the above tests is 

express@d ~s a rating compared with eith~r ~n untreated 

control or a diluent~sprayed~ccntrol. according to the 

criteria:= 

l 

l 

0 less than 50t disease control 

l - about 50-80' disease control 

Fungicidal Activity 

PVP AS !CB LN PR EG 

1 2 1 1 

2 

2 2 1 

2 2 2 

2 2 

2 2 2 

2 2 2 2 

2 1 

2 1 

2 1 

1 2 1 

1 

PO PHI FSI 

1 

1 

1 

1 

1 

2 1 

1 

----· ·---······~----

!!.lSI 

2 

2 
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65 

66 

67 
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70 
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74 

75 

76 

77 

78 

79 

~2· 

84 

85 
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TABLE IV (continued) 

Fungicidal Activity 

PVP AS 3CB LN PR EG PO PHI 

2 1 1 

2 1 1 1 

2 2 

2 

1 

2 2 1 2 

2 1 2 l 2 

2 

2 

1 

1 

1 

2 1 1 

2 2 1 

1 l 

2 2 

2 1 l 

1 1 

~ ..... ·• ~. . - ..... 

..... .. ~ . .. . . ., ..... 
.... ., .· 

FSl RSI 

1 

1 

., 

2 

1 

lEx~miel~_ 12~ 

Th~ fungicidal activity of co~po~nds of the inv~ntion was 

invostig~ted by means of tllui following tests. 

(a) ~~-~ispo:rul,~nt_ a~tiyit_y .~r~nst _yine do~y__ mild~~ 

(P_lasmo_p~r&i1 vi~~-c~~.!.j _BNA2 

The t~~rt is a direct anthporulant on~ using a foliar spray. 

Th@ lower surf~ce of leav~s of vin~ pl~nts (cv. Cab@rn@t 

Sauvignon), approximately Scm high. are inoculated with an 

aqueous suspension containing 5 x H:/i zoo~pCllrltng:la/ml. The 

------

.-
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inoculated plants are kept fer 24 hours ae 21"C in a high 

humidity c~bin~t. then for 24 hours in a glassh©use at 2o•c 

and 40' relative humidity. Inf~~t:~d leaves ar~ sprayed on 

their l@wer surfac~s with a s<t>lut:ion of th~ t~st compound in 

1:1 wat.@r/acet:on~ containing 0.04'; ~'TWf:EN 20 11 {'!rl!l.de MIJl.rk; a. 

polyoxyethylcne sor~itan ester ~urfactant). Plants arc 

sp:ray@d using l!I. track sprayer equipped with 2 air=atomising 

n@~zles. The concentration of the compound is 600 ppm and the 

:llpra.y volume is 750 l/ha. Afte:r drying, t:he plants are 

returned t:o the glasshouse at 20"C and 40' rel.mtive bWlillid:ity 

for 96 hours and are then transferred to the high humidity 

cabinet for 24 hours to induce spor~lat1on. Assessment is 

based on the percent~ge of the leaf area ccver~d by 

$porulation compared with that on c@ntrol l@aves. 

(b) Di;'eCt I?J":Oteeta:rr~t __ ,ac;.t::_ivity l!Minst to~tc ],a~~-J~li_&.h~ 

(Phy!:=~?hthora infesta.ns;_ Pl'l 
'the.test is a direct protectant @ne using a foliar spray. 

Tomato plants with two expanded le~ves (cv. First in the 

Fielidl) &re sprayed with the test compound at a dosage of 600 

ppm as described under (a). After drying. the plants ar0 kept 

for 24 hottrs in a glasshouse at 20*C and 40~ relative 

h'Jlllr.idlity. The upper surf ac~s of the leaves are then 

inoculated with an aqueous susp®nd.cm containb11g 2 x 105 

zoosporangia/ml. l'he inoculated plants ar~ kept for 24 hours 

~t 18°C in a high humidity cabinet and then for 5 dmys in a 

growth chamb~r at 1s•c and 80' relative hWlllidity with 14 hours 

light/day. The assess~cnt is b~sed on the percentage of 

6ise~sed leaf area compared with that en control leaves. 

(c) ~~_tiv!J~,·Lagainst _to~ato _e~rl:Lbl~ght (~lt_~rTM:ria so_l~n$,.; __ A~} 

3© The test: is a direct prophylactic one using a foliar spray. 

T@mat@ seedlings (cv Outdoor Girl), at the stage at which the 

s~cond leaf is expanded, ar~ $prayed with the t:~st compound at 

a d~s~g@ of 600ppra ~s de~cribed under {a). Aft@r dryint. tho 

plant~ ~r~ kept for 24 hours in a gl~s~hou~~ at 20°C ~nd 40t 

r~lat~ve humidity followed by inoculation of th~ leaf upp~r 

-,_ 
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~urfaees with an aqueous suspension ~f A. s~la~i conidia 

containing l x 104 conidia/ml. After 4 days in a high 

hu."litldity cabinet at 2l 0C, cUseHe is as:rnssed based cm tbe 

JH~rcent~gc of leaf surface a:r~a c~v0red by lesions when 

c©mpared with control plants. 

{d) O~:~e.ce J.~;'~tect:ll.n~ act:ivity_..,!8.!!i~st: ~~©-~~an gr~y _tm\~uld 

(Botryti.!__ ~i_?\~rea_i !\CB_l 
The te~t is ~ direct protect~nt one using a foliar spray. 

.. 

:S:road bean plants (cv The S~ttcm) with two leaf pairs are 

sprayed with the test compound at a dosage of 600 ppm as 

d~scrib~d under (a). After drying, the plant~ are kept fer 24 

hours in a glasshouse at 20°C and 40' relative humidity. The 

uppe~ ~urf ace of the leaves are then inoculat~d with an 

aqu~ous suspension containing l x 106 ccmidb/ml. Plants are 

k~pt for 4 days at 22•c in a high huaidity cabinet. The 

assessment is·based on the percentage cf diseased leaf area 

compared with that on control lc~ve~. 

(@) Actiyi~_ ag_ainst barley l'?_~~ry mil~~w (~si~he g~l;l."lt_inis 

f. ~JI!.· hoi;de_i: . EG) 

Th® test is a direct therapeutic ©ne using a foliar spray. 

!.eaves of barley seedlings (cv G@lden Prombe) at the single 

le~f stage are inoculated by dusting with mil<W.w conidia and 

kept in the glasshouse at 1s•c and 40' relative humidity for 

24 hm.:.rs. Plants are then sprayed with the test compound at a 

dosag@ cf 600 ppm as described under (a). After drying, 

plants are returned to the gl~s~hcuse at l$°C and 40\ relative 

humidity for up to 7 days. As~~ssment is bas~d on the 

percentage of leaf area covered by sporulation compared with 

that on leaves cf control ~lants. 

30 (f) Activity a_ga_~~st rice le~~ b::last:_ (fyr;.c1.llar~ll. cry~a.~;_ __ PQl 

!he test is ~ direct therapeutic one u~ing a foliar spray. 

'!he le.aves of rice seed.H.ngs at Che ~tage of 'the second leaf 

beginning to bend (cv Aichiai~hi) are in©culated with an 

aqu.cou~ ~u!llp~nsfon cont:ain:i:.ng 10
5 ~p@:r~s/ml. The !.nocul~ted 

plant§ are kept for 24 hour$ at 18@C in a high humidity 
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cabin®t and then s1irayed with du~ t®st compound at a dosage cf 

600 p~m as described under (a}. Tr~at~d plants are kept for 

8°9 d~y~ in the gl&sshouse at 22ec and 90' r~lative humidity. 

lu;;~essment. is b&secll 011 the density of necrotic lesions when 

comp&red with control plants. 

(g) ~c.ti~~-inst _whea;. ,!Ye_spot in-vitro 

il~~~rc~~~l!! herpo1:_!!-c~de!J :!:Hil 

This test 1mu~a-sur:es the in vit~o activity of compounds against 

the fungus causing wheat eyespo~. The t~se co~~ound is 

dis$olv~d or suspended in acetone and is added into 4 ~l 

aliquots of b~lf strength Potato D~xtro~e Broth dispensed in 

25°compartment petri dishes to giv~ a fin~l ccncentration of 

10 pp~ t@st compound and 0.825' ~cctcne. Th~ fungal inoculum 

c@filid.sts of mycelial fragments of l? !_ l)_!!p<?_t;richoidel$ grown in 

half strength Potato Dextros@ Broth in shlllk~n flasks and added 

to the broth to provide 5 x 1r/~ mycel:h.1 fragments/ml broth. 

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

assessment of mycelial growth. 

(h) Act;lyity_~~n!j_t ~b;C?~to11_ia i_n-_vit:ro __{~i~oni'! solani: 

~-
'rhe test m~asures the i~~vi~ro activity of compotmids against 

Rhiz~~to~ia ~~l~ni that causas ste~ and root rots. The test 

compound is dissolv~d or suspended in ACCilt:onc and added into 

4ml aliquots of half strength Potato Dextrose Br@th dispensed 

in 25-compartment petri dish~s to give a final concentration 

of 10 ppm cc~pcund and 0.825' acetone. Th~ fungal inoculum 

consists of mycelial fragments of R~ B~l~~i grown in half 

strength Potato Dextrose Broth in shak~n culture flasks and 
4 

add~d to the broth to provid~ 5 x 10 fragments/ml broth. 

:?etll:'i dishes are ini:mbatied at 20"C for 10 days 'Until the 

asscssme:mt of myc~lh.l growth. 

~~J;.i~:l!:Y~J!in~~- .mpple __ s~_~b in~vitro (V~mt~ri~ ii:uac™~Js.i 

Vll}. 

This test me~sur~s the !t~:_:v~tro activity cf compounds against 

Y!nt:;_~J:l'! .ina!5l.._\lli_~i~ that c3'll:us~s appl@ $<l!Ub. th~ t~st. compound 
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is dis~olved or suspended in acetone and added into 4nl 

aliqu©ts of half strength Potato Dextrose Broth dispensed in 

25@com~artment petri dishes to give a final concentration of 

lOppm comp~und and 0.825\ acetone. The fungal inoculum 

consists of mycelial fragments and spores of V. in~cgu~lis 

grown on tmJLlt agar and added to the broth to provide 5 x 104 

propagules/ml broth. Petri dishes are incubated at 2o•c for 

10 days until the assessment of mycelial growth. 

The ext~ne of disease control in all the above tests is 

ex~ressed ~s a rating compared with either an untreaeed control or 

all d.il'J,Jlent~sprayed-control, according to the criter1m:= 
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$9 

90 

92 

93 

94 

95 

~6 

91 

~8 

9~ 

0 ~ less than 50' disease control 

1 - 50-80' disease control 

2 ~ great~r than 80' disease control 

?VA PIP 

1 

1 

2 

2 

2 

TABiE_V 

Fungicidal Activity 

AS !CB EG PO 

l 

2 

1 

2 

2 

2 

2 1 

2 2 
.., .. 

PHI 

------------------

RSI VII 

2** 

1* 

l* 

l 2 

1 2 

2 

l 1 

2 2 

.: . .. ~ .:. ..;. 



PVA FIP 

100 

101 

102 2 

106 2 

UY/ 2 

108 2 

10~ 2 

Fungicid~l Activity 

AS BCB !G fO 

2 

2 l 

2 2 2 1 

2 2 2 

2 2 1 

* signifi@~ dosnge of test compound ~ 30 ppm 

** S1t 11 II In II .., 3ppl!lll. 

PHI 

1 

1 

------· ------
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RSI VII 

l 

1 2 

2 1 

2 l 
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1. A corn~ound of the general f ormul~ 

., .. . .. .. ~ ... 

{I) 

., ........... 

., "\ ';· . 

.. .,, ·~ 

1 9_5~ FF 

in which 
1 R represents an optionally substituted alkyl. alkenyl, 

alkynyl, alk~dienyl, cycloalkyl, bicycloalkyl or heterocyclyl 

5 gr1tmp; 

a2 repres@nts a hydrogen atom or an alkyl group; or 

a1 and R2 together with the interjacent nitrogen atom 

repr~~ent an optionally substituted heterocyclic ring; 
l 

JR. represcmts an optionally subs;tituted aryl group; and ·, .. 

10 a4 repres~mts a hydl:rcog~m or lhalog~n atom or a group -NR5R6 · 
5 

wh@r~ R repr@sents a hydrogen atom or an amino, alkyl, cycloalkyl 
6 or bicycloalkyl group and R rcp:rcesenu a. hydrog@n atom or an alkyl 

group. 
1 

2. A compound according to claim 1 in which R r~presents. m c1 H 12 
15 ~lkyl, c2~6 alkenyl. c2-6 alkynyl, c4al2 alkadienyl. c3-8 

cyclc~lkyl er c4 _8 bicyclo~lkyl group or a 3° to 6-m~mbered 

h~ter©cyclic ring, each group er ring being optionally substituted 

by on~ or mer~ substituents selected from halogen atoms, nitro, 

cy.a!f.;©, hydroxyl. cl-4 alkyl, cl-4 halo.alkyl. cl-4 alkoxy. cl-4 

20 halc.alkoxy, amino, c1_4 alkyl.amino, dt-c1_4 alkylruniino, formyl, 

cl-4 alkoxycarb~nyl. carboxyl, phenyl, cl-4 haloalkylphenyl, 

di-c1 _4 alkoxyphenyl, furyl ~nd dihal©-C3_6 cyclcalkyl groups or, 

in th~ ca~~ where R1 repr~~~nts ~ c3_8 cycl~alkyl group or a 3° to 

------------------· 
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6-m@mbered heteroeyclic ring, opticn~lly ortho-fusQd with a benzene 

ring. 

3. 

refr@~~nts a hydrogen atom or a c1_4 alkyl sroup . 

.!> 4. A c@mp@lll!nd aiccordi.ng to- any one of the preceding claillllls in 

which R3 represents a phenyl or naphthyl group, each group being 

option~lly substituted by one or Dore sub~tituents selected from 

hal@gen atom~. nitre, cyano, hydroxyl, cl-12 alkyl, clol2 

halo~lkyl. cl-12 alkoxy, cl-12 halo~lkoxy, amino. cl~4 alkyl~mino, 

di-C104 alkyla~ino, formyl, c1 _4 nlkoxycarbonyl, c~rboxyl, phenyl, 

ph@noxy and ben~yloxy groups. 

15 

S. A compound according to any on~ of tho preceding clmims in 

which a4 r~pres~nt8 a hydrogen or halogen atom or a group DJNR5a6 

5 . 
where R repr~semts a hydrogen atom or an ~inc, c1 =4 alkyl, c3= 6 
cycloalkyl or c408 bicycloalkyl group and R represents a hydrogen 

atom or a cla4 alkyl group. 

6. A compound according to any one of the preceding claims in 
1 wfiich R represents a methyl, ethyl. ~ropyl. heptyl. dodecylt 

belU:yl, dichlorocyclopropylmethyl. furylm~thyl, 

tr:U:lu©rom@t:hylph(}nethyl, dimethoxyphenethyl, pent~nyl. propynyl·, 

dimethyloetadienyl, cyclopropyl, cyclcpentyl 0 hydroxycyclcpentyl, 

trirnethylcyclopentyl, cycluhexyl. trimethylcycloh~xyl, cyclooctyl, 

ind~nyl, bicycloh~ptyl, dichloroa~1:rr:idinyl, pyrrolidinyl, 
2 

~orpholinyl o~ b~n~othia~olyl group; R r~present~ -~ hydrogen atom, 
l 2 

~ethyl or ethyl group; or R and R togeth~r with the interjacent 
3 nitrogen atom r~pres<am.t a pltumylpipe:ddyl group; .R represents a 

ph@nyl. flu@rophenyl, chlorophcnyl. bromophenyl, 

chl@r@= flllll@r@phenyl • methylphcmyl. prcpylph~nyl. 

triflucromethylphenyl, methoxypltumyl, ethoxyplum.yl, 

:rn dimeth@xyphenyl. t:rr::imeth.cxyphcmyl, trifluorom«!lthoxyplumyl, 

lbiphenylyl , ph~noxyphcmyl. bew.yloxyph~nyl or rui.phthyl · group; and " . Ri repre~~nt~ a hydrogen, fluorine, ehlorin~, br©mine or iodine 

atom or an amino, methylamino, dimethylarnino, hydra~ino, 

cycl©>pentylamino or bfoycluheptylam:i.iM group. 

- --·-__ ___:.------ -------
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1. A proce~s for the prep~rati@n of a compound 

defi~~d in any one of the preceding claims which 

(~) reacting a compound of the gener~l :formula 

of formula ! as 

compr:hes 

(II) 

in which a3 
is a_fj defined in any cme of th~ preceding cb.i:ms and 

Hal r@pre~ents a chlorine or bromine atom, with a compound of the 

general fm::mula 

{III) 

in which a1 and a2 are as defined in any one cf the preceding 

claims. to produce a compound. of :formula J[ in which a4 reprtuamts a 

chlorine or bromine atom; 

(b) if desired. reacting the co~pound of formula I formed in (a) 

with a fluorinating agent to produce a compound of formula I in 
4 which R repre~ents a fluorine atom; 

(c) if d0sired, reacting the compound of formula I formed in (a) 

with a reducinz agent to produce a comp©und of formul~ I in which 
4 

R represent~ a hydrogen atom; 

(d) if desired, reacting the compound of for~ula l formed in (a) 

with a compound of tbe genera]. forua:ult:l 

HNR.5JR
6 (IV) 

5 6 in which R and JR are as defined in any one cf the preceding 

elai~~. to produce a co~pound of formula I in which R4 represents a 
5 6 group =NR R ; and 

(e) :Lf def>li:r~d. reacting a co111pound of forlll!l!ula I ft0ll:'::aed ~.n (d) in 
5 6 which R ~nd R beth represent a hydr©g~n ~tom with di1odomethane 

in tltu:~ pnrn~.nce of <!!. ditu::otising ag~mt to p:roduc~ ~ compound of 

f@rmula I in which R4 r~pres~nts an iodin~ at©m. 

----------------
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8. A fungicidal composition which comprises a carri~r and, as 

~ctive ingredi~nt, a compound of formula I as defined in any one of 

cl~i:ms 1 to 6. 

9. A m~thod of co~bating fungus ~t a locus which comprises 

tr@ating the locu$ with a compound of formula I ~s defined in any 

one of claims 1 to 6 er with a composition as dcfin~d in claim 8. 

10. Th® use as a fungicide of a compound of formula I as defined 

in any one of claims 1 to 6 or a co~position as defined in claim 8. 

--------··-----·------


