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" 4-ALKYLTHIO-PYRIMIDIN-5-YLACETIC ACID DERIVATES

. 'This ihvention relates to novel 2-(4-alky1ﬁﬁo-pyﬁmidm-5-yl) acetic acid déxivatives, fhe
. synthesis thgreéf and the usg___of said compounds for the control of phytopathogens.

It has now been found that compounds of formulal

is C,alkyl,
is hydrogen, C, , alkyl, or C, cycloalkyl,
is a radical | ' -
| R4 o
—< }—R; |
R,
wherem N

is hydrogen, C,_4a1kyl C,_4haloa1kyl aryl aryloxy, C},alkenyloxy, |
C,_salkynyloxy, halogen, cyano, aryl-CHalkoxy, aryloxy-CHalkyl heteroaryl

: heteroaryloxy, C,_,,a.lkoxy, C,atkoxy-C, jalkoxy, cyano—CMalkoxy, C,salkenyl,

aryloxy-_C,_,alkoxy, C3_-,cycloalkyl halo-C, ,cycloalkyl, C,_salkynyl _ _
CHalkdxyc_:arbonyl_, -CONRGR ¢, -O-CONRGR,, or -CR=N-O-R, wherein each

*of the aromatic rings may be optiqnally‘ substituted; |
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"Ry is hydrogen; halogen, C,_;alkoxy or C,_salkyl, _
R, is hydrogen, C,alkyl; C“a'lkoxy,'cyano, nitro or halogen,

R; is hydrogen, CHalkyl CMalkoxy, dl-CHalkylarmno, C,_,,haloalkyl halogen
cyano, CHalkoxycarbonyl or C3_-,cycloalkyl o
| R, and R, are independently hydrogen or C, jalkyl, or together C,_salkylene or
 Cygalkylene interrupted by oxygen or sulfur, and
X is CH or nitrogen;- | o | .
are surprisingly effective ‘against phytopathogens.

" In the definitions of the radicals of formula I alkyl is understood to encompass' straight-

" chain and branched alkyl groups, with branched-chain and lower alky! being preferred.

. For example alkyl is methyl, ethyl, n-propyl, isopropyl' n-butyl isobutyl, tertiary butyl or
'secondary butyl. Alkoxy for example encompasses methoxy, ethoxy, n-propoxy,
isopropoxy, n-butyloxy, isobutyloxy, tertiary butyloxy or secondary butyloxy Halogen

_ desrgnates fluorine, chlorine, bromine and iodine, with fluorine and chlorine being o
preferred. Haloalkyl designates straight'chain or branched alkyl groups which are mono-
o perhalogenated with straight-chain lower alkyl bemg the preferred alkyl and with
| 'ﬂuonne perhalogenated with stralght-cham lower alkyl berng the preferred alkyl and w1th
‘fluorine and chlorine. bemg preferred halogens. Examples are mﬂuoromethyl
_drﬂuoromethyl 2,2 2-tnﬂuoroethyl or 2, 2 3,3 3-pentaﬂuoropropyl Aryl stands for
aromatrc hydrocarbon radlcals, for example phenyl naphthyl or anthracenyl ‘with phenyl |
bemg preferred The aryl radrcal may optlonally be further substituted. Aryloxy
- designates an aryl radical being bounded through an oxygen atom Examples are
phenoxy, naphthyloxy or anthracenyloxy The aryloxy radical may optlonally be further _.
_substrtuted at the aryl part. Alkoxyalkoxy for example encompasses rnethoxymethoxy,
ethoxymethoxy, methoxyethoxy or ethoxyethoxy. Cyanoalkoxy ericompasses for example
' cyanomethoxy, l-cyanoethoxy or 2-cyanoethoxy. Alkenyloxy desrgnates for example

_ allylo-ky,, 2-but_enyloxy, 3-butenyloxy, 2-penrenyloxy, 2-meﬂ1allylorry, 3-pentenyloxy, .

| _ 4-pentenyloxy', 2-methyl-2-butenyloxy, 35meﬂ1yl-2-butenyloxy, or 3-_methy1_-3-btitenyioxy, |
Alkynyloxy is for example propargyloky, 2-b_tjtyny107cy, 3-butynyloxy, 2-pentynyloxy,
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3-pentynyloxy, 4~pentynyloxy, 2-methyl-3-butynyloxy or 2-methylpropargyloxy
'. Arylalkoxy is for example benzyloxy, 2-phenylethoxy or l-phenylethoxy or ' _
_.3-phenylpropoxy The arylalkoxy may optlonally be further substttuted at the aryl part.
Examples for aryloxyalkoxy are phenoxymethoxy, l-phenoxyethoxy, 2-phenoxyethoxy, o
. 3-phenoxypropoxy or 2-phenoxypropoxy The aryloxyalkoxy may optionally be further

- ‘substituted at the aryl part’ Aryloxya.lkyl or heteroaryloxyalkyl de51gnate an aryl or .

heteroaryl radical being lmked to. the alkyl chain through an oxygen atom. Typlcal
_'examples are phenoxymethyl phenoxyethyl or phenoxypropyl The aryloxyalkyl or
| heteroaryloxyalkyl mayoptionally be further substituted at the aromatic ring. Alkenyl

o designates for example vinyl, allyl, 2-butenyl 3-butenyl 2-pentenyl 2-methallyl

'_ 3-pentenyl, 4~penteny1 2-methyl-2-butenyl 3-methyl—2-butenyl or 3-methyl-3-butenyl

- Alkynyl is for example ethynyl, propargyl 2-butynyl 3-butynyl 2-pentenyl 3-pentynyl, |
‘4-pentynyl, 2-methyl-3-butynyl or l-methylpropargyl Heteroaryl stands for aromatic

5- or 6-membered cyclic radicals comprising one, two or three ring atoms selected from -'
- nit_rogen, oxygen and sulfur, which may also be in condensed form with ,another | | L
|  heteroaryl radical or aryl radical. The heteroaryl may op'tionall)l'"be' further substituted. ;.. o
Examples are pyridyl, pyrimidinyl, thienyl, oxa'zolyl,.oxedia'zolyl, triaiolyl, thiadiazolyl, '
- furyl, isoxazolyl, thiazolyl, imidazolyl, pyridaz_inyl, quinblinyl, quinazolinyl, ' _ N
henzimidazolyl, pyrazolyl, b_enzothiaiolyl, benzoxazolyl, and the like. Heteroaryloxy _ | : | !
_designetes a heteroaryl radical being linked through an oxyg"en. bridge The alkylene'
‘bridges optlonally formed by R, and Rm, respectrvely, together with the nitrogen atom to
| “which they are attached form e. g a pyrrolxdmyl or plpendlnyl radtcal bound through the
mtrogen atom. Where the alkylene chain is interrupted by oxygen or sulfur the group '

.NR,Rlo may e.g. stand for N-morpholmyl or N-thlomorphohnyl Examples for
alkoxycarbonyl are e.g. methoxycarbonyl ethoxycarbonyl or propoxycarbonyl
Cycloalky] stand for cyclopropyl, cyclobutyl cyclopentyl cyclohexyl or cycloheptyl
with cyclohexyl and cyclopentyl bemg preferred A preferred example for halocycloalkyl
is 2 2-d|ﬂuorocyclopropyl

_In radxcals bemg combmed from various other deﬁmtxons each of the defimtrons has the
B meamngs gwen for the partlal definition separately
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" The above aryl and heteroary radicals rnay be further substituted. Where aryl or )

" heteroaryl is 'substituted, it is | preferahly substituted by one or two radiculs selected from
.the group compnsxng halogen, CHalkyl CHalkoxy, C“haloalkyl CHhaloalkoxy, cyano,
: _mtro -CRS-N-O-R-,, phenyl or phenoxy, Wthh phenyl or phenoxy radicals may in tum
be substituted with one or two radlcals selected from halogen, C,.alkyl, C“alkoxy, -

N CMhaloalkyl cyano or mtro

_Among the compounds of formula I those are of par'ticulur interest wherein R, and R,
are independly each hydrogen or methyl. ' ' '

Further preferred subgroups of cornpo'_unds of formul'a:l are those wherein either

~a) R, is methyl, or - - -

- b) R2 is methyl, or _

. 'c)' Rs is hydrogen or methyl or

d) Rgis hydrogen or |

e) X is CH, or | :

) R,is CHalkyl Cl_,,haloalkyl phenyl phenoxy, cyanophenoxy, chlorophenoxy, |
- methylphenoxy, drmethylphenoxy, _tnﬂuoromethylphenoxy, halogen cyano, |
' benzyloxy, isoxazolyl, benzothrazolyloxy, CMalkoxy, or the group -C(CH3)-N-O-R-,,

wherein R, is C,_4alkyl allyl, propargyl or benzyl or
8 Ris pyrazolyl "

A further preferred subgroup of compounds of formula I is wherejn R, and R, are
methyl, R; and R, are hydrogen and R, is C,,.,alkyl CHhaloalkyl phenyl phenoxy,
cyanophenoxy, chlorophenoxy, methylphenoxy, dxmethylphenoxy,
tnﬂuoromethylphenoxy, halogen, cyano, benzyloxy, 1soxazoly1 benzoﬂliazolyloxy,
CHalkoxy, or the group -C(CH,)—N-O-R-,, wherem R-, is CHalkyl allyl propargyl or
benzyl

: Another preferred subgroup of compounds of formula Iis wherexn Rl and R2 are methyl,
R; and R6 are hydrogen and R4 is pyrazolyl
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Among these subgroups those compounds are preferred wherein X is CH.

~ Another preferred subgroup of compounds correqunds to the'subfor;nhla Ia

(Ia)

wherein '
:- R2 is hydrogen or methyl
| R, is hydrogen isoxazolyl, phenyl C,_.alkyl -CHz-O-phenyl -CHZ-O-CHz-phenyl
-C(CH,)-N-O-CHalkyl, -C_(CH3)=N-O-CMalkenyl, -C(CHQ-_N-OCH,—phenyl,
wherein phenyl may be optionally substimted by ohe or two radieale independently
“ selected from halogen, C,alkyl, C,_4alkoxy or cyano, or is phenoxy optionally
_ substltuted by one to three radicals selected from C,alkyl, cyano, nitro, halogen,
C,4haloalkyl, CMalkoxy, or C,_,,haloalkoxy,
R5 is hydrogen or methyl '

Alternatively in the subgroup of formula Ia R, and R; are as defined 'and R, is pyrazelyl;

Preferred individual eomp'ounds. of formula I are: - ,
; methyl a—[2-methyl-4-methylthx0-6-(3-tnﬂuoromethyl-phenoxy)—pynrmdm-S-yl]- -
B-methoxyacrylate -
methyl a-[2-methyl-4-methylthlo-6-(3 (2-cyanophenoxy)-phenoxy)-pymmdxn-S-yl] ﬂ

.methoxyacrylate '
methyl a-[2-methyl-4-methylth10-6-(3-methoxyphenoxy)-pynnudm-s-yl]-
_ B-methoxyacrylate
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methyl a—[2-methy1-4-methylthlo-6-(3-(3—chlorobenzyloxy)-phenoxy)-pynxmdm-S-yl]-
. B-methoxyacrylate o _
methyl a.-[2-methyl-4-methy1thxo-6-(3-1sopropyl-S-methyl-phenoxy)—pynnudm-s-yl] ﬁ

| methoxyacrylate, . _

'methyl a—[2-methyl-4-methylthxo—6—(3 (1-methyl—z-ethoxymuno)-phenoxy)-pynnudm-s-
- yl)- B—methoxyacrylate, N o
| methyl o-[4-methylthio-6-(3- (l-methyl-2-ethoxylmmo)-phenoxy)-pynrmdm-S-yl] B-
_ methoxyacrylate - : '
methyl a—[2-methyl-4-methylthxo-6-(3 (4-ch1orophenyl)-phenoxy)-pyrumdln-S-yl] ﬁ-
methoxyacrylate; o
'methyl a—[2—methyl-4-methy1thxo-6-(3-(3-cyanophenyl)-phenoxy)-pynnndm—S-yl] -B-
methoxyacrylate, .
methyl a-[2-methyl-4-methylth10-6-(3-(2-methylphenyl)-phenoxy)-pynnudm-S-yl]—B-
methoxyacrylate, N : _
methyl 2-methox1nuno-2 [2—methyl-4-methylthxo-6 (3-tert -butyl-phenoxy)-pynnudm-s-
' yl]—acetate and : : .
methyl 2-methoxyumno-2 [2-methyl-4-methylth10—6-(3-(2-cyanophenoxy)-phenoxy)—
pynmtdm-S-yl]-acetate |

The double bond of the acryhc ac1d structure in the compounds of formula I may be i m
| E- or Z-form. In this document the E- and Z-forms are 1dent1fied where meant

| speclﬁcally In all other cases rmxtures of the two isomers are intended. Where E- and
- Z-isomers are. obtained during synthesm they may be séparated by known techniques,
such as crystallisation, chromatography or distillation. In the described methods of

preparation preferably the E-forms are obtained.
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Compounds of formula I may be obtamed by O-methylatlon of a compound of

formula II

* wherein Ry, Ry, R, and X are as defined above.

' '_ The O-methylatlon (II ->I) can be carried out in a manner known per se for the

preparation of 3-methoxyac1ylates employmg conventional methylation agents. Examples
" of suitable methylation agents include m_ethyl iodide and dimethyl sulphate. The

_ Ofmefhylation is conveniently carried out in the presence of a base. The ;'eaction
temperature will con_venient_ly lie in the range of from 0° 'C.'to the boiling_ point of the
r_eactlori mixture, e.g. at about ambient temperature. Inert. solvents may be used'wli.ere' '
desired. Examples of suitable base_s include alkaline metal hyd:ides such as sodium
hydride, alkaline metal alcoholates such 'as' sodium m'eth'ylate'or alkaline metal
carbonates. Examples of suitable mert solvents include aromatic hydrocarbons such as
benzene and toluene; ethers such as diethyl ether, tetrahydrofuran and
1,2-d1methoxyethane, polar solvents such as dlmethylformanude, dimethyl sulfoxide,
alcohols such as ‘methanol; acetone or a mixture comprising two or more of the'm. The
desired 'enderoduct'_is isolated and purified according to known techniques, '_for example ._

by evaporation of solvent, chromatography and crystallisation._ .

- The compounds of formula I are basic in nature. They may form salts wlth sufﬁciently
strong acids such as HCI and HBr. '
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The compounds of formula 1 wherem X is CH may be obtamed by reactlon of

compounds of formula l]I

am

R wherem Rl, R2 and R3 are as defined above and alkyl is C;: 10alkyl wrth a formylatmg

agent, e. g N N-dlformylmethylarmne, or methyl formate in the presence of a base.

This reaction is essentlally a Clarsen reaction and may be carried out under the -
condmons known for such reaction. The reaction (III->II) may be carried out in an inert

| -solvent. Examples of suxtable solvents are as described for the O-methylatlon of the _ |
compounds of formula II. Examples of smtable bases are such typically used for a
Claisen reaction such as alkaline metal alcoholates €.8. sodium: methylate alkaline metal _
hydndes, e.g. sodium hydnde and hthmm amides or sodmm armdes, e.g. hthrum
diethylamide. The reaction temperature may vary within wide ranges, e.g. from 0°C to
the boiling pomt of the reaction mixture and is preferably at or near amblent

_temperature.

__' In an altemanve process the compounds of formula IT may also be ‘obtained by reacting

the compounds of formula IIT wrth a pre-prepared 1: l-adduct of dlmethylformamrde and
: dxmethylsulfate in'the presence of a strong base, such as t-BuOK and hydrolysmg the

obtained intermediate of formula Ma

| cb——ocH3

S—R, o
R; ;I._\- C==CH—N(CH,), ()



| } preferably at room temperature
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wherein R, R, and Ry are as defined above.

| This reaction variant is preferably carried out in an inert solvent at temperature between

70°C to -30°C, preferably -60°C to -40°C Suttable solvents are ethers like _
| tetrahydrofuran, dioxane, dlethylether or glyme Suxtable bases are e. g. alkaline alcolates
_ -hke t-BuOK; or alkaline hydndes like NaH, KH. The hydrolysmg step is typically done
ina two-phase system, by addmg water, and at a temperature of 0°C to +40°C '

.\'

-The compounds_ of formula II wherein X is N may be obtained by reacting a compound
of formula I with .an alkyt nitrite in the presence of a base, optionally in the presence
of an inert solvent. In a variant of this process the compounds of formula II wherem X is
N may also be obtained by reacting a compound of formula IIT with an alkyl nitrite in
the presence of _hydrochlonc acid, optionally in an mert solvent.. Tl_re reaction temperature |
will _conveniently lie ln the range of from -40°C to +30°C e.g. at about -20°C to 0°C.
Inert so1vents may be used where desired. Exnmples of .suit_able'bases include alkaline'

; rnetal hydrides such as sodium hydride and alkaline metal alcoholates such as potassium |
tert. -butylate 'Examples of suitable inert solvent include aromatlc hydrocarbons such as |
benzene and toluene ethers such as diethyl ether, tetrahydrofuran and |

1 2-d1methoxyethane, polar solvent such as dlmethylformarmde dimethyl sulfoxxde,

alcohols such as tert.-butanol; or a mixture comprising two or more of them.

"Ina variant of the two-step process (II -> II -> I), the compounds of formula I may'be
obtained by a smgle-vessel reactron from compounds of formula I, w1thout isolation

and punficatmn of the 1ntermed1ate compounds of fonnula IL



a0 T 1304109

“The acetic acid esters of formula I may be obtained from cempounds.of-

- formula IV

wherem Rl and R, are as defined above and alkyl is C,_malkyl by reactmg it w1th an
alcohol of formula A2 :

'H-O-R; | S | '_(V)':

- wherem R, is as defined above in the presence of a base and an inert solvent. Suitable -

bases and solvents are as for (II > D..
The compountls of fdrrnula IV may be obteined by reactmg a com_pound of forrnula VI
Cl
R~ —CH—co—0—alisl Y
e
~wherein R2 is as defined above and alkyl is.C,_,oalkyl, with a mercaptane of ferniula v
H-S-R, : _ (VID
wherein R, is as defined above, in the presence of a base.
_ Thls reaction 1s preferably camed out in an mert solvent such as an ether, e.g. glyme _

| (dlmethoxyethane) Suitable bases are sodlum hydride, sodlum methylate or the like. In a
preferred variant the base is reacted with the mercapta.ne first to give the sodium salt, =
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which may then be reacted with the compound of formula VI without the presence of a

base.

Another variant comprises reducing an alkyl 'dissulfide R,—SS-R, wherein R;is as deﬁned
.above with a sultable reducmg agent such as alkaline borohydnde N aBH,) or alkaline )
- metal hydride (N aH, CaH,, L1AlH4) followed by reactlon thh compound of formula V1
Th1s raection is preferably carried out in an mert solvent such as an ether e.g. glyme, _
tetrahydrofuran or dlmethylformamrde (DMF) or an organic hydrocarbon like benzene or :

toluene.

The intermediates of formulae 1, III, Ia and IV have especxally been developed for the
synthesxs of compounds of formula L They therefore constitute a part of present

invention.

' The startmg matenals of formulae V, VI and VII are known, or may be prepared in,

analogy to known processes
The compounds of formula I are effective ag_ainst'phytopatlJOgens. -

Their advantageons fungicidal activity' is est'a,bl.ished'_by m mg tests with test _
concentrations from 0.1 to 500 mg a.i/l against Uromyces 'appendicnlatus on pole be‘ans,
| agamst Puccrma triticina on wheat, agaxnst Sphaerotheca fullgmea on cucumber, agamst

: Eryslphe graminis on wheat and barley, agamst Podosphaera leucotncha on apple, -
against Uncmula necator on grape vine, agamst Leptosphaena nodorum on wheat, agamst
- Cochhobolus sativas and Pyrenophora graminea on barley, against Venturia maequahs on
| apple, agamst Phytophthora rnfestans on tomato and agamst Plasmopara v1t1cola on grape

vine.

Many of the compounds of formula I have an excellent plant tolerance and a systemic
action. The compounds of the 1nventxon are therefore indicated for treatment of plant,

- seeds and soil to comba_t phytop_athogemc fungi, e.g. Basidiomycetes of the order )
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Uredinales (rusts) such as Pucclma SpP, Hemileia spp, Uromyces spp; and Ascomycetes _
of the order Erysxphales (powdery rmldew) such as Erysiphe ssp, Podosphaera spp,
Uncmula Spp, Sphaerotheca spp; as well as Cochllobolus, Pyrenophora spp; Ventuna-

spp, Mycosphaerella Spp; Leptosphaena, Deuteromycetes such as Pynculana, Pelhculana
(Cortlcmm) Botrytls, and Oomycetes such as Phytophthora spp, Plasmopara spp

The compounds of formula I are particularly effectlve agamst powdery mildew and rust,
pyrenophora and leptosphaena fungl, in particular agamst pathogens of

monocotyledoneous plants such as cereals, including wheat and barley

'I‘he arhount of compound of the invention to be applied, will depend on various factors

such as the compound employed, the subject of the treatment (plant, soil, seed), the type
of treatment (e. g spraymg, dusting, seed dressmg), the purpose of the treatment
(prophylactic_ or therapeutic), the type of fungi to be treated and _the applicatlon. time.

In general, satlsfactory results are obtamed if the compounds of the mventlon are
applied in an amount of from about 0.01 to 2. 0, preferably about 0.02 to

1 kg/ha, in the case of a plant or soil treatment; e.g. 0.04 to 0.500 kg ‘of active ingredient
(a.i.) per ha in field crops such as cereals, or concentrations oftl to 50g of a.i. per hl in
crops such as fruits, yineyards and vegetables (at an application volume of from 300 to
1000 V/ha - depending on the size or leaf yolume'of the crop' - which is equivalent to an
application rate of approximately 30-500 g/ha)'.. The tr'eatrnent can, if desired, be
repeated, e.g. at in'tervals'of 8 to 30 days. |

Where the compounds of the invention are used for seed treatment, satrsfactoty results
are in general obtamed if the compounds are used in an amount of from about 0. 05 to
0.5, preferably about 0.1 to 0.3 g/kg seeds.

The term sorl as used herem is mtended to embrace any conventlonal growmg medlum, '

~ whether natural or artificial.
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The compounds of the invention may be used ina great number of crops such as
soybean, coffee, ornamentals (1 a. pelargomum, ‘Toses), vegetables (e g. peas cucumber, ,
E celery, tomato and bean plants), sugarbeet, sugarcane, cotton, flax, malze (com), '

_ vmeyards, pomes and stone fruits (e g. apple, pears, prunes) and in cereals (e g. wheat,

oats, barley, nce)

_The invention also provrdes fungicidal composrtrons, compnsmg as a funglcrde a . .
' compound of formula T in association with a agriculturally acceptable dlluent (hereinafter
diluent). They are obtamed in conventional manner, e.g. by rmxrng a compound of the

- mventron w1th a drluent and optronally additional mgredrents, such as surfactants

" The term diluent_s_ as used herein means liquid or solid agticulturally acceptable matenal,
which may be added to the active agent to bring itin an easier or better applicable form,
resp. to dilute the actlve agent to a usable or desrrable strength of activity. Examples of

B such drluents are talc, kaohn, dlatomaceous earth, xylene or water.

Especlally formulations used in spray form,such as water dtspersrble eoncentrates or
weftable powders, may contain surfactants such as wetting and dlspersrng agents e. g the
condensation product of formaldehyde with naphthalene sulphonate an
alkylarylsulphonate, a lignin sulphonate, a fatty alkyl sulphate, an ethoxylated
 alkylphenol and an ethoxylated fatty alcohol. | | .

~In general, the_ formulations include from 0.01 to 9(_)% by weight of active _agent, from 0

' to 20% agriculturally acceptable surfactant and from 10 to 99.99% diluent(s). |

: éoncenuated forms of composition, e.g. emulsion concentrates, contain in general from
about 2 to 90%, preferably from between 5 and 70% by weight of active agent.
Application forms of formulatron contam in general from 0.0005 to 10% by weight of a
compound of the 1nventlon as active agent typical spray-suspenslons may, for example,
contain from 0.0005 to 0.05, e.g. 0.0001, 0.002 or 0.005% by welght of actlve agent.

“In addition to the usual diluents and surfactants,_ the compositions of the invention may




_ compnse further addrtlves with specral purposes, e. 8- stabrhsers, desactlvators (for sohd
formulations or carriers with an actlve surface), agents for 1mprovmg the adhesion to |
plants, corrosion mhrbltors, antr-foarmng agents and colorants. Moreover, further
_fungicides with similar or complementary fungicidal activity, e.g. sulphur, chlorothaloml '
euparen; a guanidine funglclde such as guazatine; dithiocarbamates such as mancozeb,
maneb, zmeb propmeb trichloromethane sulphenylphthahrmdes and analogues such as
'captan, captafol and folpet; benzmudazoles such as carbendazim, benomyl azoles such
as cyproconazole flusilazole, ﬂutnafol hexaconazole, proprconazole tebuconazole,
epoxrconazole, triticonazole, prochloraz, morpholines such as fenproprmorph
fenpropidine, or other beneﬁclally-actmg matenals, such as cymoxaml oxadlxyl

metalaxyl, or insecticides may be present in the formulations.
Examples of plant fungicide formulations are as follows: -

10 Parts of a compound of formula I are mixed and rmlled with 4 parts of synthetrc fine
srhca 3 parts of sodrum lauryl sulphate, 7 parts of sodium hgmn sulphonate and 66 parts
of finely divided kaolin and 10 parts of diatomaceous earth until the mean partlcle size
is about 5 micron. The resulting wettable powder is diluted with water. before use to a

spray liquor which may be applied by foliar spray as well as by root drench application.
b. _G.ra_nules

Onto 94.5 parts by welght of quartz sand in a tumbler mixer are sprayed 0.5 parts by
werght of a binder (non-ionic tenside) and the whole thoroughly mixed. 5 pans by

_ weight of a compound of formula I mventton are then added and thorough mixing

- continued to obtain a granulate forr_nulatxon w1th a particle size in the range of from 0.3
0 0.7 mm (where required, the granules may be dried by the addition of 1 to 5 % by
'werght of talcum) The granules may be applred by mcorporatlon into the sorl adJacent to
the plants to be treated. ' S



10 Parts by weight of a compound of formula I are rmxed with 10 parts of werght of an'
emulsifier and 80 parts by welght of xylene The thus obtained concentrate is diluted

with water to form an emulsion of the desired concentration, prior to apphcatlon.
d. Seed Dressing -

45 Parts of a compound of formula I are mixed with 1.5 parts of diamyl
;phenoldecaglycolether ethylene oxide adduct, 2 parts of spindle oil, 51 parts of fine
talcum and 0.5 parts of colorant rhodanin B. The ntixture is 'ground in a contraplex mill
N at 10,000 rpm until an’ average particle size of less than 20 microns is obt’airted The

' resulting dry powder has good adherence and may be applxed to seeds, e. g. by rmxlng

for2to5 minutes in a slowly turning vessel

The following examplfe's' furttter illustrate the present invention. All temperatures are in .

centigrade.
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o Methyl a-[2-methyl-4-met_hylthio-6-(3-(2-cyan6phenoxy)-ph'enox_y)-'-pyrimildin-s'-yl]-ﬁ-

' methoxyacrylate

N
H,c—<

a)

Meihyi 2-(4-chlo’ro-2-_l'nethyl-ﬁ-metliylthio-pyr'imidin-S-yl)-acéthté

N S—CH,
} H3C-(’11: D—cn;—co—ocH,
- Ql . .
Methyl 2-_(4,6-dichlo:x'o-meethyl-pyrinlidin-Sryl)_-acetate (40 g) and spdiuni
thiomctlioxide (13 g) are suspended in giyme (200 ml) and stu'red at room
temperature for 25 hours. The mixture is poured into water and extracted with

~ ethyl acetate and the organic phase dried over anhydroﬁs sodium sulfate yielding _

the methyl 2-(4-chloro-2-methyl-6-methylthio-pyrimidin-5-yl)-acetate after
evaporation, m.p. 74°C. NMR (CDCL,): 3.89 (s, 2H); 3.70 (s, 3H); 2.63 (s, 3H);
2.55 (s, 3H). - o |



b):

c)

A solution of methyl 2-(4-chloro-2-methyl-6-rrrethj'Ithio-pYﬁhﬁdin-S-yl)-a_,cetate |

| (5.6 g) and 3- (2-cyunophenoxy)phenol (5.1 g) and copper iodide (1 g) in DMF at

‘room temperature. The mixture was heated to +120°C for 2 hours and then cooled.

- following procedures. The cooling bath is removed and the _temperature allowed to

- 1304100

Methyl 2-[2-methyl 4-methylthlo-6-(3 (2-cyanophenoxy) phenoxy)pyrlmrdrn-s-

yl]-acetate

(55 g) in DMF (80 ml) is added_ to a suspension of anhydrous potassium carbonate

The nuxture 1s poured into water and extracted successrvely with ethyl acetate (2 X

50 ml) and the organic phase dried over anhydrous sodium sulfate. Evaporatlon and

. drying under high vacuum grves the methyl 2-[2-methyl-4-methylthlo-6-(3 (2-
| cyanophenoxy)-phenoxy)-pynmldm-s-yl]-acetate as a crude product in form of a

yellow oil. NMR (CDCL,): 6. 18-6.84 (m, 3H); 3.74 (s, 2H); 3.69 (s, 3H); 2.85 (m,

~ 1H); 2.51 (s, 3H); 2.45 (s, 3H); 234 (s, 3H); 1 22 (d 6H)

A mlxture of 18-crown-6 (200 mg) and potassrum t-butylate (3 5 g)i is stirred in |

glyme at room temperature for 20 minutes under mtrogen atmosphere The solutron

_is then cooled to -50°C and a solution of rn_ethyl 2-[2-methyl-4-r_nethy1thro-6-(3-(2-

cyanophenoxy)-phenoxy)—pyriinidin—S-yl]-ucetate, dissolved in glyme is added

- dropwise over 30 minutes. The solution is stirred for 15 minutes followed by the

dropwise addition of a solution of pre-prepa;red 1:1 adduct of diin'ethylsulfate-

. dxmethylformarmde 11.5 ml). The adduct is prepared by taklng equal equivalents .

of drmethylsulfate and drmethylformamrde and warrmng to +60°C for 2 hours. The

~ cooled solution containing 1:1 adduct is used as such where described in the

‘warm to room temperature. The mixture is further stirred 2 hours until reaction is o |

complete and then poured into aqueous sodium bica_rbonate and extracted with
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'ethyl acetete (2 x 60 ml) and the organic phase is dried over anhydrous sodium

~ sulfate. Evaporatlon of solvent and drymg under hrgh vacuum gives a viscous oil
| whose NMR was consrstent with the mtermedrate methyl a-[2-methyl—4-
' _methylthro-6 (3 (2-cyanophenoxy)-phenoxy)-pymmdm-S-yl] B—drmethylarmno-
'acrylate

NMR (CDCl,): 6.80-7.68 (m, 8H) 3.60 (s, 3H); 2.85 (s, 6H) 2. 5 (s, 3H); 2 50 (s,
3H).

The intermediate oil (4.8 ) is dissolved in ether (80 ml) and at +10°C combined
vvlth p-toluenesulfonic acid (2.9 g) dissolved in water (80 rrrl)_._ Stirring overnight at '
‘room temperature gives complete hydrolvsis; The two phases are separated after
‘neutralization wlth aqueous sodium bicarbonate and the aqueous phase extracted

- with ethyl acetate (2 x 60 ml). The combmed organic phases are drred over sodlum

~ sulfate and the solvent is removed by evaporatron The resultmg viscous oil is then
dissolved in dimethylformamide (60 ml) containing dimethyl sulfate (1.9 ml). |
- Anhydrous potassium carbonate (4.0 g) is added at +10°C and stirred at room
ternperature for 3. hour_s to give complete methylation to methyl o-[2-methyl-4- -
methylthiO-6-(3-iSopropyl-5-methyl-phenoxy)-pyrirriidih_-S-_yl]-B-methox)"acrvlat'e. _
The reaction mixture is poured into water and ext_rdcted with ethyl acetate (3 x 6l)
ml) and the organic phase is dried over anhydrous sodium sulfate. Evaporation of | . |
solvent followed by silica column chromatograplry gives isolation of the product as - '
- a crystalline solid; m.p. 144°C. NMR (CDCl,) 6.78-7.69 (m, 8H), 3.85 (s, 3H), | !
3.68 (s, 3H), 2.52 (s, 3H); 2.48 (s, 3H)
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Example 2:

' Methyl 0-[2-methyl-d-methylthio-6-(3-trifluoromethyl-phenoxy)-pyrimidin-5-yl}-B-

methoxyacrylate

a) .' Methyl 2-[z-methyl-4-methylthlo-6-(3-trlﬂuoromethyl-phenoxy)-pynmldm-s-.
yl]-acetate '

s_éa{,

| Hsc—<-}1;:\é-—cn2——co—ocn3

CF,

A solution of methyl 2-(4—chloro-2-methyl-ﬁ-methylthio-pyrimidin-5-yl)-aCetate :
4.9 g) in DMF is added toa suspensron of anhydrous potassmm carbonate 5.6 g), | |
copper iodide (1 0 g and 3-tnﬂuoromethylphenol 3. 3 gin DMF (50 ml) at room |
- temperature. The mxxture is heated to +120°C for 90 mmutes and then cooled The
| cooled mixture is poured into water and extracted successlvely with ethyl acetate
(2 x 50 ml) and then the organic phase is dried over anhydrous sodlum sulfate
o 'Evaporatlon and drymg under hlgh vacuum gives the methyl 2-[2-methyl-4-
_ methylthlo-6-(3-tnﬂuoromethyl-phenoxy)-pynnndm—S-yl]-acetate in form of a dark _
) oil. NMR (CDCL,): 7.25-7.55 (m, 4H), 3.78 (s 3H), 3.70 (s, 3H); 262 (s, 3H), |
2.46 (s, 3H).
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A mixture of 18-crown-6 (100 mg) and potassium tbutylate (5.0 g) is stirred in

glyme at room temperature for 20 minutes under mtrogen atmosphere The solution i

is then cooled to -50°C and a solutron of the methyl 2-[2-methyl-4-methylthio-6-(3-
tnﬂuoromethyl-phenox_y)-pynrmdm-S-yl]-acetate (5.6 g) dissolved in glyme is -

" added dropwise over 30 minutes. The solutioI_l is stirred 15 minutes followed by the
- dropwise __addition of a solution ot' pre4prepared 1:1 adduct of dimethyisulfate-_
dimeth'ylformamide (10.5 ml). The cooling bath is removed and the temperature is =
: ._aIIOWed t6 warm to room te_'r'nperature_; The mixture_ is further stirred 2 hours until .

reaction is complete and then poured into aqueous sodium bicarbonate and

 extracted with ethyl acetate (2 x 60 ml)_and the organic phase is dried over -

ajnhydrous sodium sulfate. Evaporation of solvent and drying under high vacuum

~ gives a viscous oil whose NMR is consistent with the intemiediate_ methyl
| or.-[2-'methyl-4~methylthio'-64(3¥triﬂuoromettxyl-phenoxy)-pyrinlidin-s-yl] B-
_ dlmethylarmno acrylate; NMR (CDC],) 7. 20-7 69 (m, 4H), 3.60 (s, 3H); 2. 85 .'

' (s, 3H); 2.52 (s 3H), 2.48 (s, 3H)

'3H); 2.55 (s, 3H); 2.50 (s, 3H)

- The .intermedia_te oil (6.8 g) is dissolved in ether (40 ml) and at +10°C combi_n_ed |

with p-toluenesuifoni_c acid (4.7 g) dissolved in wate_r (40 ml). Stirring overnight at
room temperature gives complete hYdrolysis The two phases are sepa'rated after
neutralization with aqueous sodium bicarbonate and the aqueous phase is extracted

wrth ethyl acetate (2 x 60 ml). The combined organic phases are dried over sodium

sulfate and the solvent is removed by evaporation. The resulting viscous oil is then
dissolved in dimethylformamide (60 mi) contaihin_g dimethyi sulfate (4.0 ml). |
Arthydrous potassium carbonate (7 0 g) is added at +10°C and’ stirred at room
temperature for 3 hours to grve complete methylatlon to methyl a-[2-methyl-4~
methylthro-ﬁ-(3-tnﬂuoromethyl—phenoxy)-pynrmdm-S-yl] B—methoxyacrylate The

. reaction nuxture is poured into water and extracted with ethyl acetate (3 X 60 ml)

and the organic phase is dried over anhydrous sodium sulfate. Evaporatron of

solvent followed by srhca column chromatography gives isolation of the product as _

a solid, 3.99; m.p. 92°C. NMR(CDCL):7. 20-7 61 (m, SH), 3.50 (s 3H), 3.70 (s,

Cam
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_ A mtxture of 18-crown-6 (50 mg) and potassmm tert. -butylate (1.8-g) is stirred in glyme
~ at room temperature for 15 mmutes under nitrogen atmosphere The solutlon is then
cooled to -30°C and a solutron of methyl 2-[2-methyl-4-methylthto-6-(3 @-
cyanophenoxy)-phenoxy)-pynmxdm-s-yl]-acetate (4.6 g) dissolved in glyme and tert-butyl ;
| mtnte (3.5 ml) is added dropwise over 30 mmutes and the stirring is continued for 1 5 |
' hours with warmmg to room temperature. The rmxture is cooled to -20°C followed by _
addition of a saturated aqueous solutron of ammomum chloride (26 ml) and further
' stirring for 4 hours with warming to room temperature. The tmxture is then partloned_ _
‘between water and ethyl acetate (3 x 60 ml) and dried over anhydrous sodium sulfate. .
- Evaporation of solvent gives an oil which was dissolved in dimethylformamide (60 ml)
| containing methyl iodide (3.4 ml). Sodlum hydride (0.4 g) was added at -20°C and the
mixture is stirred at room temperature for 3 hours to give complete methylatton to
_ methyl 2-methoxnmno-2-[2-methy1-4~methylth10—6—(3-(2-cyanophenoxy)-phenoxy)-
pynrmdm-S-yl]-acetate The reaction tmxture is poured mto water and extracted with
' ethyl acetate (3 x 60 ml) and the organic phase is dried over anhydrous sodium sulfate.
_Evaporatlon of solvent followed by silica column chromatography gives 1solat10n of the
: product as a crystallme solid. m p. 126°C NMR (CDC13) 6.78-7 69 (m, 8H); 4.12
(s, 3H), 3.86 (s, 3H), 2.57 (s, 3H); 2.5 (s, 3H) ' '
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A mixture of 18-crown-6 (50 mg) and potassium t-butylate (1,8 g) in glyme (50 ml) is
stirred at room temperature for 15 minutes under nitrogen atmosphere. The solution is
‘then cooled to -30°C and a soiution of methyl 2-[2-methyl-4~methylthlo-6-(3-tr1ﬂuoro-
phenoxy)-pynrmdrn-S-yl]-acetate 4.0 g) dissolved in glyme and tert-butyl nitrite
(3.5 ml)i is -added dropwise over 30 minutes and stlrnng is continued for 1.5 hours. The
temperature is allowed to warm to -20°C followed by addition of a solution of
ammonium chloride and further stirring for 3 hours ‘The rmxture is then partitioned -
between water and ethyl acetate (3 x 60 ml) and dned over anhydrous sodium sulfate
Evaporation of solvent gives an oil whrch was dlssolved in dlmethylformamlde (60 ml) |
containing drmethyl sulfate (1.6 g) Anhydrous potassium carbonate (1.8 g) is added at

~+10°C and the mixture is stirred at room’ temperature for 3 hours to glve complete
methylation to methyl 2-methox1mmo-2-[2-methyl-4-methylthlo-6-(3-tnﬂuoromethyl-

| phenoxy)-pynnudm-s-yl]—acetate The reaction mixture is poured into water and extracted

with ethyl acetate (3 x 60 ml) and the orgamc phase is dried over anhydrous sodium

' sulfate Evaporatlon of solvent followed by silica column chromatography gives lsolatron

of the major product (1.2 g) asa yellowrsh orl
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A mixture of 18-crown-6 (50 mg) and potassium tert-butylate (1.68 g) in glyme (50 ml)
s stirred at room temperature for 15 minutes under nitrogen atmosphere. The solution is
- then cooled to -30°C and a solution of methyl 2-[24met11yl-4-methylthio-6a(34(3-

chlorobenzyloxy)-phenoxy)-pyrimidin-5-yll-acetate (4.45 g) dissolved in glyme and tert-
butyl nitrite (3.25 ml) is added dropwise oﬁer' 30 m_inutes and'stirri_ng is continued for |

| 1.5 houré. The.temperature is allowed to 'warm' to -20°C followéd by addition pf a

' solution of ammonium chloride and further _stii‘ring for 3 hours. The mixture is then

. partitioned between water and ethyl acetate (3 x 60.ml) and dried over.a'nhydrous sodium -
sulfate. Evaporation of solvent give_s an oil which Was dissolved in diméthylfonnanﬁdgé
(60 .'rnl) containing dimethyl sulfate (1.6 g); Anhydrous pbtassium carbonate (1.8 g). is
added at +10°C and the mixture is stirred at room temper‘atin‘e for 3 hours to give
complete methylation to methyl 2-methoxnmno-2—[2-methyl-4~methylﬂuo-6—(3 (3-
'chlorobenzyloxy)-phenoxy)-pynnndm—S-yl]-acetate The reactxon mixture is poured. mto _
water and extracted w1th ethyl acetate (3 x 60 m]) and the orgamc phase is dried over

“ anhydrous sodium sulfate, Evaporatlon of solvent followed by silica column
chromatography gives 1solat10n of the major product (2. 13 g) asa yellow oil. NMR
(CDCly) : 6.40-7.42 (m, 8H), 5,02_ (s, 2H); 4.12 (s, 3H); 3.85 (s, 3H); 2.58 (s, 3H); 245
(s, 3H). ' ' :
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The compounds of the following tables are bbtained in axialqg0us manner:

Table 1: | |
N~ COOCH,
R.z—(;q__ C=CH—OCH,
O—R;
Comp. |R, |Ry | | physical data -~
No. . - o 'H-NMR (CDCl;) orfand m.p.
101 |CH, [3-biphenylyl | 7.00-7.62 (m, 10H); 3.89

(s, 3H); 3.72 (s, 3H); 2.52
(s, 3H); 2..49 (s, 3H).

102 |H 3-.biphenylyl' - | 855 (s, IH), 7.10-7.61 (m, 10H);
| o | 3.95 s, 3H); 3.75 (s, 3H); 255
(s, 3H). |
103 |H 3-t;iﬂuoromethylphehy1' ) 8.50 (s, 1H); 8.65 (s, 1H); 7.20-

{ 7.60 (m, 4H); 3.90 (s, 3H); 3.70
(s, 3H); 2.60 (s, 3H).

1.04 CHQ 3 3-triﬂ_uqromet_hy_lphenyll yellow oil; 7.60 (s, IH);- |

" | | 6.19-7.48 (m, 4H); 3.88 (s, 3H);
| 3786, 3m); 2.52 (s, 3H); 2.45
| 3m. | o

1.05 | CH, 3-phenoxyphényl

| 106 |cH, | 3-chiorophenyl

1.07 H 3—phen6xypheny1
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1.08

CH,

3-tert.butylphenyl -

7.60 (s, 1H), 4.82-7.30 (m, 4H);
3.89 (s, 3H); 3.70 (s, 3H); 2.52
(s, 3H); 2.46 (s, 3H), 139

| (s, 9H). __

109

CH,

3-methylphenyl |

110

CH;

—b—N—OCH,

7.60 (s, 1H), 7.00-7.46 (m, 4H),
3.95 (s, 3H); 3.70 (5, 3H); 342
(5, 3H); 2.52 (s, 3H); 248

1 Gs, 3H); 2.20 (s, 3H).

1.11.

CH,

_' _3-methyl-5-isopropylphenyl

yellow oil; 7.58 (s, 1H);

6.55-6.82 (m, 3H); 3.86

@, 3H), 370 (s, 3H); 2,52
(s, 3H), 246 (s, 3H); 230
s, 3H); 1.20 (d, 6H).

“

1.12

S;methyl-S;isopropylphenyl _

| 855 (s, 1H); 7.65 (s, 1H); 6.70-

6.90 (m, 3H); 3.95 (s, 3H); 3.95

| (s, 3H); 280-2.90 (m, 1H); 2.55
| G, 3H); 2.35 (s, 3H); 2.20
(s, 6H). o

1.13

CH,

.-—lmro—aﬂyl i

| oil; 7.01-7.61 (m, 5H); 5.99-6.18 ||

(m,2H); 5.19-5.39 (2d, 2H); 4.71
@ 1H); 3.90 (s, 3H; 370
s, 3H); 2.58 (5, 3H); 248
(s, 3H); 2.24 (s, 3H). |

1.14

CH,

3-trifluoromethylbenzyl

115

CH,

3-phenoxybenzyl
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1.16

| m.p. 144°C; 6.78-7.69 (m, 8H);

CH, 3-(2-cyandphénoxy)—pheny_l
“ o 3.85 (s, 3H); 3.68 (s, 3H); 2.52
(s, 3H); 2.48:(s, 3H).
117 |CH, | 3-isopropylphenyl 7.60 (s, 1H); 6.85-7.30 (m, 4H);
| | 3.90 (s, 3H); 3.79 (s, 3H); 2.85-°
2.95 (m, 1H); 2.55 (s, 3H); 2.45
(s, 3H); 2.20 (d, 6H).
1.18 | CH, | phenyl 7.60 (s, 1H); 7.00-7.40 (m, SH);
| | 3.91 (5.3H); 3.72 (s, 3H); 2.55
(s, 3H); 2.50 (s, 3H).
" 119 |CH, | 3-(3.5-dimethylphenoxy)-phenyl
120 CH, 3?(2_-chloro-4-r;iethylpt_16noxy)_—'
phenyl '
121 CH, | 3-(4'—¢hloro—2-methylphenoxy)-
phenyl '
122 CH, 3-(3-cyanophenoxy)-phenyl
1.23 CH, 3-(4-cyanophenoxy);phenyl
1.24 CH; | -3-(2-trifluoromethyl-phenoxy)- '.
3 : ' _phenyl | :
1125 CH, 34(3-triﬂuoromethyl-phenoky)-
: ' phenyl -
126 |CH, | 3-@4-triflucromethyl-phenoxy)-
_ phenyl -
127 |cH,

|
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1128

||
129 |CH, | 3-(3-chlorophenoxy)-phenyl | II
1.30 -CH3 ; 3-(3-methoxyphenbxy)-pﬁenyl
131 |CH, |3-C-methylphenoxy)-phenyl | 7.55 (s, 1H); 6.58-7.30 (m, 8H);
| o | 3.84 (s, 3H); 3.65 (s, 3H); 2.52
(s, 3H); 2.46 (s, 3H); 2.22
(s, 3H). |
132 | CH, | 3-(2,5-dimethylphenoxy)-phenyl |
{133 |cH, | 3-(23-dimethylphenoxy)-phenyi
Il 134 | CH, | 3-(3-methylphenoxy)-phenyI
Il .35 CI-I3 3-bénzyloxy-phenyi '
136 | CH, | 3-(2-methylbenzyloxy)-phenyl
137 | CH; | 3-(2chlorobenzyloxy)-phenyl 1
138 | CH, [ 3-25-dimethylbenzyloxy)-
| | shenyt _ |
1.39 CH, .3-(3-ch10robenzylo:_(y)¥gheny1 7.56 (s, 1H); 6.40-7.46 (m, 8H);,
- 5.00 (s, 2H); 3.86 (s,3H); 3.70°
(s, 3H); 2.52 (s, 3H); 2.48
| (s, 3H). -
| || 140 | CH, | 3-(3-methylbenzyloxy)-phenyl - | .
| 141 |cH, | 3-@-chiorobenzyloxy)-phenyl
142 _CH3 -3-(3-methoxybexizjrloxy)—phenyi
143 CH, 3-(2-¢janobenzyloxy)-phenyl | ]I




28

1304109

l[144

3-(phény1ethoXy)-phenyl" |

| “ 1.45

CH,
CH, 3-(phenoxy7methy1)-phenyl _
146 |CH, "  cH,
| CH;—O—N=——rphenyl
147 |CH, | 3-25-dimethylphenoxy-
| methyl)-phenyt =~ |
1.48 CH, _Q i e N—oOCH.
—OCH,
149 |cH, e
| .-3 __chi,—of-@-&n—o-_—auyl
150 | CH, N . | ol 7.01-7.61 (m, 9H); 520
_Q—|=3N;o—(3-cmombenzy|)' N
beszyl) | (s, 2H); 3.86 (s, 3H); 3.70
| (s, 3H); 2.55 (s, 3H); 245
_ 3 : .- | s, 3H); 2.25 (s,3H).
151 |cH | W, |
? . _Qﬁﬂ—o—a,smmm)
152 |CH, |. -
P _Q—-En—o—(z.s-dimahylmiy!)
1153 |CH, cH T
ll —QQN—O—'_—(}_chlqiobenzyl)_
1154 |cH, cH, o
- . N—O0—=benzyl -
CH,

II 1.55.
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/Q/}—O-CZHS

| 4m); 4.22 8, 2H); 3.92 (s, 3H);
| 382 s, 3H); 2.55 (s, 3H); 2.45

. —Qi’_o_Q—q o
| CH, | 3-(2-naphthyl)-phenyl 7.20-7.85 (m, .8H).; 3.95 (s,.3H);
| - 1370 (s, 3H); 3.55 (s, 3H); 3.45
(s, 3H); 2.5 (s, 3H); 245
(s, 3H). S
CH, | 3-(4-methylphenyl)-phenyl
|cn, |3-pyridy)-phenyt |
l160 |cH, | 7.18-7.66 (m, SH); 6.98 (s, 1H);
| | 3.92 (s, 3H); 3.70 (s, 3H); 2.52
—Q (s, 3H); 248 (s, 3H).
_N |
CF,
161 |H 7.18-7.66 (tn, SH); 6.98 (s, 1H);
3.92 (s, 3H); 3.70 (s, 3H); 2.52 |
(s, 3H); 2.48 (s, 3H)- |
162 |cH, oil: 7.60 (s, 1H); 7.00-7.49 (m,

(s. 3H); 222 (s, 3H); 1.30
(t, 3H). o
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163

8.51 (s, 1H); 7.42 (s, 1H); 7.02- ||
'7.52 (m, 4H); 4.22 (8, 2H); 3.90
(s, 3H); 3.86 (s, 3H); 2.56 |
| | G, 3H); 2.20 (s, 3H); 1.28
(t, 3H). -
164 |CH, |
165 |H
1.66_ | cH, 7.25-7.62 (m, 3H); 7.70 (d, 1H);
1635 (s, 1H); 3.90 (s, 3H); 3.72
| (s, 3H); 2.70 (8, 2H); 2.55
(s, 3H); 2.48 (s, 3H); 2.48
(s, 3H); 1.30 (¢, 3H).
167 |H
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1.75

3-(3-cyanophenyl)-§henyl

1.68 |CH,
)@\(S \ '
| % |
N |
170 | CH, | 3-methoxyphenyl 7.58 (s, 1H); 7.16-7.28 and
' | 6.55-6.75 (m, 4H); 3.89 (s, 3H);
375 (s, 3H); 3.75 (s, 3H);
3.70 (s, 3H); 2.52 (s, 3H);
2.48 (s, 3H).
171 | cH, M\ ON
|
: . C,H;-n |
172 |cH o
- —@—o-caz-cnz.;CN
1.73 CH3' 3-(4-ch10rophenyl)-phenyl 7.61 (s, 1H); 7.00-7.52 (m, SH);
| 3.90 (s, 3H); 3.70 (s, 3H); 2.55
(s, 3H); 2.45 (s, 3H).
174 | CH, | 3-(4-cyanophenyl)-phenyl |
CH, 7.10-7.85 (m, 9H); 3.50 (s, 3H);

3.70 (s, 3H); 2.55 (s, 3H); 2.45
(s, 3H) : o '
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CH,

7.60 (s, 1H), 7.00-7.42 (m, 8H);

1.76
| 415 ¢, 2m), 3.90 (s, 3H); 3.70
3 1 (s, 31-1);'2.55 (s, 3H); 2.48 (s,
3H); 2.20 (s, 3H); 1.79 (m, 2H);
11.00 (t, 3H). |
177 | CcH,
1.78 | CH,
1.79 CH, 3-(2-cyanophenyl)-phenyl - 7.10-7.80 (m, 9H); 3.50 (s, 3H);
| 3.70 (s, 3H); 2.52 (s, 3H); 2.18
(s, 3H). -
1.80 3-(2-methylphenyl)-phenyl 7.00-7.60 (m, 9H); 391 (s, 3H);

CH,

3.70 (s, 3H); 3.55 (s, 3H); 3.50
(s, 3H); 230 (s, 3H). |
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1.81

CH,

3,5-dimethylphenyl

| 7.60 (s, 1H); 6.62-6.80 (m, 3H);

3.95 (s, 3H); 3.75 (s, 3H), 2.52

(s, 3H); 248 (s, 3H); 2.30
(s, 6H)

Table 2:

physicai data _

No. ‘H-NMR or/and mp |
201 | cH, | 3-biphenylyl |
2.02 H 3-biphenylyl
_2.03 H 3-triﬂuoromethylphenyl
204 - CH, .3-triﬂuoromethylpheny1
2.05 .CH3 3-phenoxyphenyl
206 |cH, .' 3-chlorophenyl
207 H | 3-trifluoromethoxyphenyl
| II 2.08 H 3.phenoxyphenyl
2.09 H 3-chlorophenyl
210 |CH, | 3-tertbutylphenyl
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_2. 11 CH, | 3-methylphenyl
212 | CH, _Qii_’
| | | =N—OCH,
213 CH3' , 3-methyl-5-isopropylphényl
214 |H | 3-methyl-S-isopropylphenyl
215 |CcH, | o
. —N—O—allyl
| “ 216 | CH, | 3-trifluofomethylbenzyl
- n 217 | CH; | 3-phenoxybenzyl
2.18 .CH3 | 37(2_-cyanophenoxy)éphenyl ' .m.p. 126°C; 6.78-7.69 (m, 8H); -
B 4.12 (s, 3H); 3.86 (s, 3H); 2.57
(s, 3H); 2.50 (s, 3H)
219 CH, .3-isopropylpheny1
2.20 CH, | phenyl
| 221 |CH, | 3-(3,5-dimethylphenoxy)-phenyl
222 CH, 3-(2-chloro-4-methylphenoxy)-
- phenyl '
223 |[cm, | 3-a-chioro-2-methylphenoxy)-
phenyl -
224 'CH3' "3-(3-cyanophenoxy)-phexiyl' '
225 CH, 3-(4-cyanophenoxy)-phenyl
CH, 3-(2-triﬂuoromethyl-phenoxy)‘-

II 226

phenyl
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227

-(3-tnﬂuoromeﬂ1yl-phenoxy)- |

phenyl

CH,
-phenyl
{228 |cH, |3- (4-tr1ﬂuoromethyl-phenoxy)—
: phenyl
229 | CH, "Q
@Lm
230 |cH, o 11700755 (m, 4H); 4.22 (2H);
3 —QO-Q_C&__ | 378, 31); 252 (s, 3H); 248
: _ . (s, 3H); 2.26 (s, 3H); 1.32
(¢, 3H).

| 231 | cH, - | 3-(3-chlorophenoxy)-pheny]

2.32 CH, 3-(3—methoxyph¢hoxY)—pher_lyl ||
233 |CH, | 3-(2-methylphenoxy)-phenyl

2.34 CH, | 3-_(2,5-dimet_hylphenoxy)-phenyl-

2.35'_ CH; | 3-(3-methylphenoxy)-phenyl

236 |CH, 3-benzyloxy-phenyl

237 |CH, | 3-2-methylbenzyloxy)-phenyl
1238 |cH, 3-(2-chlorobenzy16xy)-pheﬂyl

2.39 CH, -(2 5-d1chlorobenzyloxy)-

phenyl '
240 | CH; | 3-2,5-dimethylbenzyloxy)-
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241

CH,

| 6:40-7.42 (m, 8H); 5.02 (s, 2H);

3-(3-chlorobenzyloxy)-phenyl
- a2, 3H); 385 6, 3H); 258
(s, 3H); 245 (s, 3H) |

|r2.42 C'H3 | 3-(3 -methylbenzyldxji)-phenyl | . |
1243 |cH, |3-(3-chloro4- B
| | methylbenzyloxy)-phenyl | |
2.44 CH, 3-(3-methoxybenzyloxy);phehyl : ._ |

245 CH, 3-(2-cyanobenzylc_)x)i)-phenyl ' 1
246 C.H3' "3-_(2-'nitrobenzyloxy)-phenyl' R
247 'CH, 3-(phenylethoxy)-phenyl | h _
248 CH, -3-(phenoxy-methyl)-phenyl _ S
249 CI-I'3 '_ 3—(3§chlorophenoxymethyl)4 |

| phenyl | ' o
250 | CH, _@_ o eH |
| - | \=f{—CH~O—N==—phenyl.
251 |CH, |3-(2.5-dimethylphenoxy-
' | methyl)-phenyl
252 | cH, - e oen |
—< 2 G_F —OCH,
: CH;~ =/ cH, -
253 | CH,

CL-|=N—O—(2.5-dimelhylbenzyl)
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2.54

1 N—O——(2-chlorobenzyl)

| (s, 3H)

7.00-7.52 (fn, 8H); 5.18 (s, 2H);
4.14(s, 3H); 3.75 (s, 3H); 2.56
(s, 3H); 2.45 (5, 3H); 2.25

2N 2.55

CH,

2.56

| cn,

l-L_ N—O——benzyl

3-(2-naphthyl)-phenyl

2.57

CH,

3-methoxyphenyl

2.58

| cH,

N

CF;

2.59

| cH,

2.60

CH,

261

| cH,

262

'CH3 :
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263 | CcHy

Table 3:

‘Comp. {R, |R, | _ ) | physical data
'No. S B |

3.01 CH, | 3-biphenylyl

302 |H | 3-biphenylyl

303 |H 3-trifluoromethylpheny]

3.04 CH, -3-t_riﬂ1_xorom¢thylphenyl- | | Rf= 0,.60"(30%_ ethyl acetate in

hekane) |

§305 |CH, 3-phenoxyphenyi -

3.06 CH, | "3-chloroph¢nyl |

307 |H | 3-phenoxyphenyl

308 |CH, |3ertbutylphenyl | Rf=0.78 (30% cthyl acetate in

hexahe) _
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309 | CH, | 3-methylphenyl R |
310 |CH, —chi |
B | ——=N—0CH,
311 | cH, | 3-methy1—5-isopropylphenyli _ Rf = 0.75 (_30.% ethyl acetate in
| hexane)
312 |H 3-methyl-5-isopropylphenyl "
_3.13.. CH, M — R :
=L —=—=N—0—allyl
314 |CH, |3-rifluoromethylbenzyl
315 |CH, | 3-phenoxybenzyl |
316 |CH, | 3-(2-cyanophenoxy)-phenyl Rf = 0.55-0.60 (30% ethyl
) ' acetate in hexane) |
3.17 . 'CI-.I3 - | 3-isopropylphenyl =
3.18 | CH, phenyi_ o
3.19 CH3 | 3-(3,5-_dimethyl_phenoxy)'—phenyl. '
3.20 CH3 .3-(2-chloro-4-methylphenoxy)- |
' phenyl '
3.21 CH, 3-(4-chloro-2-methylphenoxy)-
‘phenyl '
322 | CHgv' 3-(3"-cyanophenoxy)-phenyi
1323 |cH, |3-@-cyanophenoxy)-phenyl
3.24 CH, 3-(2;triﬂuoxiomethyl-phenoxy)- ,
T | pheayt o
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3.25

| cH, | 3-G-trifluoromethyl-phenoxy)-
| phenyl | '
I326 |cH, | 3-@4-triftuoromethyl-phenoxy)-

phenyl

CH,

) __ "

CH,

34(3-chlompljenoxy)¥ph§nyl

CH,

3-(3-methoxyphendxy)-pheny_l

Il

CH,

3-(2-methylphenoxy)-phenyl

Rf = 0.56 (30% ethyl acetate in

hexane) -

CH,

3-(2,5-dimethylphenpxy)-phényl

CH,

3-(2,3-dimethyiphenoxy)-phenyl

CH,

3-(3-methylphenoxj)-phenyl |

CH, -

3-benzyloxy-phenyl

CH,

B 1327

Iz (v |
- 329 1,

330 |
| 331
332
333

1334
335
336

3-(2-methylbenzyldxy)-phenyl'_

~ |337 |cH, |3-2-chlorobenzyloxy)-phenyl |
-~ f338 cﬁ,' i 3-(2,5sdimethylbehzyl§xj")-.
) “ | phenyl |
. || 339 |CH, 3-(3-ch'16robénzy1dxy)-pheny1
l 340 | cH, 3-(3-1hethylben2y16xy)7pﬁenyl
| '.“_3.41.. CH, ) 3-(_4—chloroben2yloxy)-phenyl |
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l[ 342

3-(3-methoxybenzyloxy)-phenyl

CH,
II 343 |CH, | 3-(2-cyanobenzyloxy)-phenyl
344 | CH, | 3-(phenylethoxy)-phenyl
345 | CH, |3-phenoxy:methyD-phenyl |
346 | CH, "Q - cH |
CH;—O—N==—phenyl | -
347 |CH, |3-(2,5-dimethylphenoxy- a
| methyl)-phenyl " o
1348 |cH, ~ |
. : ’ ' : N—
D ey
349 |cH ~ _. |
3 _Q_CH,—()—@—&N—O—IIM .
f3s0 |cH, | _,~ e o R
' - N—O—(3-chlorobenzyl) .
351 | CH, cn, | | |
' —Q—J.=N_—'0——f(25-dithmbeniyl) .
352 |CH, |._ cH, - L
L _Q-I=N—O—(2.S-dimethylbenzyl) _
353 |CH, cH, L o
' _CLEN-oe(mmmbeﬁzyl) .
354 |CH cn
1 } —-Q“_L,_N—-'O—benz'yl'
355 |CH,
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CH,

_o-—.©-¢_' '.

356
1357 |cH, |3-@-naphthyl)-phenyl -
Il 358 | CH, | 3-(4-meﬂ1ylphenyl)-pheny_l R
359 |cH, |3-(2-pyridyl)-phenyl
360 | CH, ' |
361 |H
362 | CH,
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363

364

CH,

365

3.66

CH,

| 367
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pra P | O)N.\

N:

e |om i@

3.70 CH, 34metlibxyphenyl k Rf = 0.55.(36% ethyl acetate in ||

| hexane)

31 |ew, | IIO‘N.

' C5H7—n' 1B

| 3._7:2 | oy Q.CH2-CHZCN 1 .

273 _ CH..3I 3-(4-chlorophenyl)phenyl

374 | CH, | 3-(4-cyanophenylphenyl o

375 |CH, | 3-(3-cyanophenyl)phenyl

f376 |om, | _-}\IFOC31¥l7n
| D :cn3 |




45 1304109

377

o
378 |CH,
379 | CH,. | 3-(2-cyanophenyl)phenyl
| 3.80 CH, 3-(2-methylphenyl)phenyl_
381 3,5-dimethylphenyl

CH,




 Table 4:
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physical data

3-methyl-5 _isopropylphenyl

No. - | 'mNmr ey or/and m.p.
4.0i CH, 3-biphenylyl - | T |
| 4702' Ta ‘3-biphenylyl |
Ha0os |m 3-uiﬂuo_rdmethy1pheny1 |
404 | cH, _3-uiﬂubromet'hylpheny1” | |
“ 4.05" CH3 | 5-phenoxyphen’yl B} - Il
406 |CH, 3-chlorophenyl
4.07. _ H._ .3-friﬂuomniethoxyphen§l
408 |H 3-phendxjphenyl
409 H 3-chlorophenyl
J410 |cnH | 3-tert butylpheny]
411 |CH, | 3-methylphenyl |
412 | CH, ' c',,; -
=—=N—OCH,
413 | CH, 3-m.ethy1-s-'i_so§ropy1pheny1 |
Ma1a | ' |
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415

CH, Q CH3.
. ;_'_N_—?O—allyl'
416 |cH, | 3-trifluoromethylbenzyl
417 |CH, 3-phenoxybenzyl -
418 | CH, -3—(2—cyan6phen6xy)-phényl o
4.19 CH, 3-isopropylphenyl | _ '
420 |CH, | phenyl .
421 |cH, | 3-3,5-dimethylphenoxy)-phenyl -
422 | CH, | 3-(2-chloro-4-methylphenoxy)-
.phenyl | '
423 | CH, | 3-(4-chloro-2-methylphenoxy)-
phenyl o '
424 | CH; 3-(3-cyanophenoxy)-phenyl
4.25 - 'CH, 3-(4'-cyanop'henoxy);phenyl :
426 |cH, | 3-(-trifluoromethyl-phenoxy)-
phenyl -
427 CH,' 3-(3-trifluoromethyl-phenoxy)- |
- phenyl - R -
428 CH, 3-(44triﬂuorom¢thyl-phenoxy)-
phenyl '
429 |cH, |

Co o]
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430

eoe, .,
431 CH; _37(3¢ﬁlqmﬁhepoxy)-pheﬂyl o
432 _CH, | 3-(3fmethqXyphexioi_cy)-phenyl |
433 | CH3 3-(2-m¢thyiphenqu)-phehy1' :
434 | CH, 3-(2_,5-dimemy1phenoxy)-§hggy1'
35 |cH, - 3_-(3-methylphe'nqu)-phenyl | -
1l 436 CH, . 3-b§ﬂiyloXy-phenyl E |
437 |CH, 3-t2-me§hylb¢nzjloxj)eph¢hyi
438 [cm, | 3-@chlorobenzyloxy)-phenyl
439 | cH, | 3-(2,5-dichlorobenzyloxy)- —
| phenlyll | o
440 |cH, 3-(2,5-di:ﬁethylbenzyloxy)-
| phenyl _ - .
441 |CH; | 3-(3-chlorobenzyloxy)-phenyl
442 |cH, 3-(3-m_emy1benzyloxy)-'p_hcny1_
443 |CH, | 3-(3-chloro4- |
| __ methylbenzyldxy)—iahéﬁyl
444 | CH,- _3-,(3-methoxybenz§ioﬁ_cy)-phen'yl_
1 445 CH, '.3-(2-éyénobenzyloxy);ph¢hyi
_ 4.46 CH, 3-(2-nitrober;2yloxy)-1;henyl..
|| 447 | CH, 3-(pheny1eth§xy);pheﬁy1 -
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3-(phen0Xy-methyl)-pheny1

448 |cH,
. 449 |CH, 3- (3~chlorophenoxymethyl)-
B '_"phenyl o :
| 450 | CH, _Q - CHy
) ' -CH;—0—N=——"phenyl
las1 |cH, |3-25-dimethylphenoxy-
T . methyl)-phenyl _
452 |cm, | —Q o
- S e @ _clﬂ:.
l4as3 |cm | -
" y N—O—(M-dlmﬂhylbﬂllyl)
CH,
_ _QLN-O—(Mlommnzyl)
CH,
o —Q-|=N—-O—benzyl
CH, 3—(2-n-aphthyn-phenyr -
CH, |3-methoxyphenyl =
CH, . |
1450 |cH, | '. 0-N L
| o,
460 |cH, | N ON
' ' — N\
T 'Csz
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461

'CH,

CH,

. “ 462

No.

| physical data

'H.NMR (CDCl,) or/and m.p.

3-biphenylyl

3-biphenylyl

'3-txif_lu6romethy_1phenyl -
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| cn,

3-tfiﬂuorométhylphenyl __

7. 25-7.55 (m, 4H) 3.78 (s, 3H),

5.04
| 3.70 (s, 3H); 262 G, 3H); 246
G 3H)
505, |CH; ?phenoxyphenyl
506 |CH, | 3-chlorophenyl
A :
| 5.07 H 3-phenoxyphenyl
508 | CH, | 3-tertbutylphenyl 6.88-7.30 (m, 4H); 3.78 (s, 2H);
| | 3.69 (s, 3H); 2.59 (s, 3H); 2.44
(s, 3H); 1.28 (s, 9H).
509 |CH, [3-methylphenyl
{510 |cm cu,
N—OCH,
5.11 CH, 3-methy1-5-.isopr01')ylphenyl 6.18-6.84 (m, 3H); 3.74 (s, 2H);
| | 3.69 (s, 3H); 2.85 (m, 1H); 251
(s, 3H); 245 (s, 3H), 2.34
(s, 3H); 1.22 (d, 6H).
512 |H | 3-methyl-5-isopropyiphenyl
513 |CH, | _M I
L b=N—O—allyl
514 | CH, | 3-trifluoromethylbenzyl
|| 515 CH; 3.phenoxybenzyl
5.16 CH'3' 3-(2¥cyanophenOXY)‘Phényl' o '6 78-7.70 (m, 8H); 3.86 (s, 3H),' :
| | | 3.68 G, 3H); 2.52 (s, 3H); 2. 48
G 3H)
II 517 | CH, | 3-isopropylphenyl
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5.18 'CH, phenyl

5.19  | cH, -(3 5-d1methylphenoxy)-phenyl

5.20 CH, -(2-chloro-4-methylphenoxy)-
' phenyl

‘phenyl

_5_.22. CH; 3-(3-cyanophenoxy)-phenyl |

523 |CH, | 3-(4-cyanophenoxy)-phenyl

524 |CH, | 3-(2-trifluoromethyl-phenoxy)-

|52t |cH, | 3-@4-chloro-2-methylphenoxy)-
| phenyl

II 5.25 CH, -3- (3-tnﬂuoromethy1—phenoxy)-
'_ phenyl

526 | CH, |3-(@-tifluoromethyl-phenoxy)-
phenyl

521 |cH, | | - a

5.28 - H

San,

Il .5._29 ' CH, 3.-(3_fghlomphenéiy)-phenyl

" 530 |CH, 3-(3¥methoxyphendxy)-_phenjl..

531 CH, '3-(2-methylphenoxy)-phenyl o 16.66-7.32 (m, 8H); 3.71 (s, 21-1);
| | “ 3.68 (s, 3H); 2.58 (s, 3H); 245
(s, 3H); 2.27 (s, 3H). '
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3-(2,5-dimethylphenoxy)-phenyl

532 |CH,
533 | CH, | 342.3-dimethylphenoxy)-pheny!
534 | CH, .3-(3-methylphéndxy)—phcnyl
Is3s | CH; | 3-benzyloxy-phenyl
536 CH, 3-(2-methylbenzyloxy)-phenyl
537 |cn '3;(2Qchlombenzyloxy);phex_iy1 |
5.38 CH, 3-(2,5-di'methylbenzyllox)})-
phenyl |
5.39 CH, 3-(3-chlo:obenzyl_oxy)—phényl
5.40 CH, 3-(3-methylbehzyloxjr)-éhehyl | |
541 | CH, 3.(4-chlor§benzyloiy)-pheny1
s42 |cH, 3'-(}methdiybeﬂzylbxy)-phgnyl_
543 CH, 3-(2—cyanoben2yioxy)-phehyl_l.
544 | CH, '3-(phényleth'oxy)-.ph§xiyl_ |
Il 545 | CH, |3-(phenoxy-methyl)-phenyl
546 CH, CH,
o -'—anz—o—n=l_—_?phenyl.
5.47 | CH, 3;'(2,5'-dimethy1phen.bxyé-
| méthyl)-phenyi o | |
549 |CH;

ot 3 Lo |
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5.50

CH,

;

N—O——(3-chlorobenzyl) |

551

| cH,

N—O——=(2,5-dichlorobeazyl)

5.52

CH,

:

N—O——(2,5-dimethylbenzyl)

5.53

=

CH,

CH, i
N—O——(24:_:hlqrobenzyl)

554

CH,

:

N— O——bcnzﬁ

555

. cH,

Bto.

5.56

CH,

5.57

CH,

3-(2-xiaphthyl)-pheny1 |

5.58

| cH,:

3-(4-methylphenyl)-phenyl

3.59

CH,

3-(2-pyridyl)-phenyl

5.60

CH,
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5.61

5.62

563

i 5.64

CH,

565
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5.66

CH,

Il 5.67

] 5.68

CH,

'5.69

CHB. .

5.70

CH,

3-methoxyphenyl

| 378 s, 30, 375 s, 21371
| (s, 3H); 2.58 (s, 3H); 2.45
& o

6.62-6.78 and 7.20-7.30 (m, 4H);

571

CH,

—

C,H;—n
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572

CH, _ | - |
Nt —Q—GCHZ-CH_Z-CN
573 | cH, | 3-(4-chlorophenylphenyl
5.74 CH, 3-(4-cyanophenyl)phenyl
5.75 CH, 3-(3-cyanophenyl)phenyl
5.76 CH, | : _}\T-OC3H.,n
C CH, -
577 |cH,
5.78 CH,
5.79 -CH3 = 5-(2—cyanophenyl)phenyl
|| 580 |CH,

. 3-(2—methylphenyl)phenyl
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3,5-&imethylphen_yl

Table 6:

physical data

1 3.80 (s, 2H); 3.75 (s, 3H); 2.62
(s, 6H)

602 |H 8.50 (s, 1H); 3.81 (s, 2H); 3.76
(s, 3H); 2.60 (s, 3H)

foos |cH




'physical_ data _ -

1304109

'H-NMR (CDC},) or/and m.p.

701

| _'_—<1-(|:2-N—OCH3 . |

CH; 3-biphenylyl
702 |H | 3-biphenylyl
703 |H 3-triflucromethylphenyl
704 | CH, | 3-trifluoromethylphenyl 7.70 (s, 1H); 7.22-7.48 (m, 4H);
| | 3 o 3.60 (s, 3H); 2.85 (s, 6H); 249
1@ 6H. -
7.05 'CH, 3-phenoxyphényl -
7.06 | CH, 3-chlorophenyl
| _7.07 H. 3—phenbxyph_enyI
l708 |cm, | 3-tert.butylpheny! | 769 (s, 1H); 7.08-7.30 (m, 4H);
| | - - | 3.60 s, 3H); 2.85 (s, 6H); 2.50
(d, 6H); 1.30 (s, 9H). |
709 | CH, | 3-methylphenyl o
710 | cH, |
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||

| phenyl

. 60-
711 | CH, | 3-methyl-S-isopropylphenyl | 7.68 (s, 1H); 6.68-6,82 (3s, 1H
o . | each); 3.60 and 2.30 (25, 3H -
each); 2.85 (s, 7H); 2.50 (d, 6H);
1 1.20 4, 6H).
712 |H 3-methyl-5-isopropylphenyl |
[ 713 |cny _Q_QL:{’ -
. =l = N—O—allyl
714 | CH, | 3-rifluoromethylbenzyl
715 | CH, | 3-phenoxybenzyl
716 | CH, |3-(2<cyanophenoxy)-phenyl = | 6.80-7.67 (m, 9H); 3.60 (s, 3H);
| . 2.80 (s, 6H); 2.48 (d, 6H).
7.17 .CH:,- 3-isopropylphenyl |
N KAt CH; ' phenyl
719 | CH, | 3-(3,5-dimethylphenoxy)-phenyl
720 |CH, | 3-(2-chloro-4-methylphenoxy)-
phenyl ' - |
7.21 CH; | 3-(4-chloro-2-methylphenoxy)-
phenyl ' :
7.22 .CH3' '3-(3_-cyan6phenoxy)-phenyl." |
" 7.23 “ CH, 3f(4-cyanophenoxy)-plfleriyl
724 |CH, | 3-(-trifluoromethyl-phenoxy)- |
phenyl ' S '
725 |CH, | 3-(3-riflucromethyl-phenoxy)-
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1726

CH,

3-(4-trifluoromethyl-phenoxy)-
‘phenyl o |
727 | CH, - m -
728 |H | o
' Lo,
. \=L—E=N—OCH, |
729 | CH, 3-(3-chloroph'_enoxy)—phenyl
7.30 | CH; 3-(3-methoxyphenoxy)-phenyl |
731 | CH, | 3-2-methyiphenoxy)-phenyl | 7.65 (s, 1HD); 6.60-7.61 (m, 8H;
| - - o | 355, 3.41, 2.75 and 2.24 (45, 3H ||
| each), 2.48 (4, 61).
732 | CH, | 3-2,5-dimethylphenoxy)-phenyl -
733 | CH, - | 3-23-dimethylphenoxy)-phenyl “
734 |CH, | 3-(3-methylphenoxy)-phenyl 1
735 | CH, | 3-benzyloxy-phenyl |
736 | CH, | 3-2-methylbenzyloxy)-phenyl
737 | CH, | 3-(2-chlorobenzyloxy)-phenyl
7.38 " len, | 3-(2,5-dimethylbenzyloxy);
phenyl '
739 | CH, | 3-(3-chlorobenzyloxy)-phenyl
740 | cCH, | 3-(3-methylbenzyloxy)-phenyl
741 'CH3 3-(4—chl§robenzyloxy)—phéﬂyl
7.42 | CH, 3-(3-methoxybenzyloxy)—phenyl
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CH,

3-(2-cyanobenzyloxy)-phenyl

“7.43
| || 744 |CH, | 3-(phenylethoxy)-phenyl
|| 745 | CH, | 3-(phenoxy-methyl)-phenyl
746 |cH, | o ewm, |
E 747 | CH, 3-(2, 5-dimethylphenoxy-
methyl)-phenyl |
748 |cH N—oc
R S — n,
B R ey e
1749 |cH, N - S |
R 3 8 _—QCH,—O—O—&N—;O"NSVII
f750 |cH, N T |
1 ' '_Q—tn—_o_—-(s-cmombenzyi)
l7s1  lcm, | .
_ ) —QEN—O—(Z.S-diclﬂombenzyl)
752 | CH, cH,
' : N—O—-(Z.S—dlmethylbenzyl)
753 | CH, cH,
o N—O—(Z—chlombenzyl)
754 |cH, | |
. ? _ uN4bbenzyl
155 | CH, '—Q Ir_-, o
o Cl .
756 | CH,
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157

| e,

| 3-2-naphthyl)-phenyl

758

CH,

3-(4-methylphenyl)-phenyl

7.59

CH,

3—(2-pyfidyl)-ph¢nyl |

7.60

CH,

1761

7.62

CH,

7.63

/©\(/N—O'C2Hs .

CH
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| 7.64

CH,

7.65

766

CH,

7.67

7.68

| cHy
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O - :;r-ocamn |

769 - |cH, | S
/©\(S N
N .
770 | CH; | 3-methoxyphenyl | 768 (s, 1H); 7.20-7.30 (m, 1H);
| | '| 6.60-6.72 (m, 3H); 3.78 and 3.60
o | (25, 3H each); 272 G, 6H), 250
77 Jcw - | O- N
- - 3H7
772 | CHY
| —@—O-CHZ-CHz-CN
773 | CH, 13- (4-chlorophenyl)phenyl
1774 C'H3 3-(4-cya_noph¢nyl)ph_enyl '
775 | CH, | 3-(3-cyanophenyl)phenyl
776 | CH,
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777 | CH,
7.78 CH,
" 7.79 CH, | 3-(2-cyanophenyl)phenyl
CH; 3-(2-methylphenyl)phenyl

' “ 7.80

3,5-dimethylphenyl

Example A: Activity against Powdery Mildew

Sphaerotheca fuliginea:

Plants of Cucumis satiVu's (cucumber), 7 days old (cotyledoil'stage), are' sprayed to near

run off with a suspension containing 100 mg/l of active ingredient. The deposit is then

'.a-llowed'to dry One day later, the treated plants are inoculated with a spore suspension

_containing 1x10° / ml of freshly collected conidia of Sphaerotheca fuliginea and then
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1ncubated in the greenhouse for 7 days at +24°C and 60 % r.h. -
 The efficacy of the test compounds is detcnmned by companng the degree of fungal attack

~ with that on untreated, slmrlarly inoculated check plants. In this test compounds 1.01, 1.04_,
1.68, 1.10, 1.13, 1.16, 1.17, _.1'.18, 1.24; 1.35, 1.39, 1.43, 1.50, 1.60, 1.62, 1.'66,. 1_.73,.1"._76,
179, 1.81, 2.18, 2.30, 2.41 and 2.54 showed an efficacy of rnore than 90 %. |

| Similar methods are used to test the compounds agarnst the followmg pathogens
' 'Podosphaera leucotncha on apple, _ '
Erysiphe grarmms on wheat and barley (dry moculatlon) where compounds 1 04 l 08 _
1.10, 1.11, 1.12, 1.13, 1.17, 1.18, 135 1.36, 1.39, 144 1.50, 160 1.62, 1.76, 1.81, 2.30,
| 241 and 2.54 showed an efficacy of more than 90%, and
| _ Uncmula necator on grape where compounds 1. 16, 1.31, 1.70 and 2 18 showed an efficacy |
~ of more than 90%,. ' : '

_ Ex_g_mpl_c_B_‘ Acti_vity. against Rust, Sca_b-, Pyrenoph_o_ra,'Leptosphae_ria
Uyces appendicula_tus: :

~ Plants of 'Phaseolus_vulgaris (polc 'bean), 14 'days. old (2 le_aves .'sta'ge), are sprach to near

‘run off with a suspensiOn containing 100 mg/l of the active ingredient. The deposit is then

allowed to dry. One day later, the treated plants are inoculated with a spore suspensron |

' containing 1x10° / ml of freshly collected spores of Uromyces_ appendiculatus. Incubatron .
is perfonned for 3 days in a high hutmdlty cabinet at +23°C and >95 % r.h. and thereafter |

durmg 10 days at +24°C and 60 % r.h. )

| The efficacy the compounds is determmed by comparing the degree of fungal attack with

that on untreated similarly moculated check plants. In this test compounds 1.04, 1.08,

110 1.11, 112 1.13, 1.16, 1.17, 1.35, 136 1.39, 1.41, 1.42, 1.50, 160 1.62, 173 176

- 1.81, 2.18, 2.30, 2.41 and 2.54 showed an efficacy of at least 90 %.

Similar methods are used to te_st the compounds against the following pathogens:
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 Puccinia triticina on wheat (plants 10 days old) where compounds 1.04; 1.08, 1.10, 1.11,
112, 117, 1.18, 135, 136, 139, 150, 1.60, 162, 1.76, 2.18, 230 and 2.41showed an
efficacy of at least 90 %,

. Pyrenophora graminea on barley where compounds 102 1. 10 1.12, 1. 17 1. 18 1 60, 1.62,
- 1.81 and 2.18 showed an efficacy of at 1east 90 %

R Leptosphaena nodorum on wheat where compounds 1.02, 1.04, 1.08, 1. 17, 1. 18 1.39,
1.50, 1.60, 1.62, 1.81, 2 18 2.30 and 241 showed an efﬁcacy of at least 90 %, and _
Venturia inaequalis on apple (plants 21 days old; the spore suspensron ‘contains 1% nralt)

" where compounds 1.04, 1.08, L.11, 1.1_6, 1.31 and 1.70 showed an efficacy of at least

. 90%.

Example C; Acti_vity a_gain:s't Downy Mildew

Plants of Lycoper_sicon esculentum (torrlato) with 6 leaves, are-sprayed to near run off Wi_th
.a spray suspension containing ldO mg/l of the active ingredient The deposit is then

_ allowed to dry. 1 day later, the treated plants are inoculated with a spore suspension

~ containing 1x10° / ml of freshly collected sporangia of Phytophthora infestans and then
‘incubated for 7 days in a high hurmdlty cabinet at + 18°C and >95 % r.h. The efficacy of
the test compounds is determined by companng the degree of fungal attack with that on
untreated, similarly inoculated check plants. In this test compounds 101,104, 1 08 1.10,
1.11, 1.12, 1.13, 116 1.17, 118 1.31, 135 1.36, 1.39, 143, 144 1.60, 1.62, 1.66, 170
'1.76, 2. 18, 2.30 and 2.54 showed efficacy of at least 90% .

A similar rnethod 1s used to test the comp:oun_ds' against Plasmopara viticola ._on grape vine |
where compounds 1.04, 1.08, 1.11, 1.16, 1.31, 1.70 and 2.18 showed efficacy of at least -
- 90% . - | B -



- -69- 1304109
Example D: Ac.tivity after Seed Treatment

- The compounds of the mventron may also be used for seed treatment The advantageous |
| funglcrdal act1v1ty is establlshed by in vitro tests with the followmg pathogens
E | Pyrenophora grammea
Ustilago nuda,
Gerlachia nivalis,
Leptoshpaeria nodorum _
| Autoclaved wheat seeds are moculated with spores or mycehum of the pathogens and
coated with drfferent concentratxons of the test compounds resulting in dosages of 50g
a.i/ lOOkg seed. The treated seeds are then placed on agar plates and the pathogens
_ allowed to grow for3 -8 days at +24°C in the dark.

_ The efficacy of the test compounds is determined by comparing the degree of fungal
growth emerging from treated and untreated inoculated seeds.

To evaluate the cnop plant tolera'nce of the compounds, 'healthy'seeds. of wheat and barley
| are coated wrth the dosages mentroned above. The seeds are then allowed to ‘germinate m _
'petn dishes on moist filter paper in high hurmdrty at +18°C for 10 days Plant damage is
" recorded, comparmg the growth of treated and untreated seedlings. '

In this test compounds 1. 16 and 2. 18 showed an efﬁcacy of at least 90 % agamst
Pyrenophora grarmnea '
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1. Corﬁpounds of formulaI . :

whérein
R, isCpalkyl, o
R, is hydrogen, CHalkyl or C,,,cycloalkyl

R, is a radical L
| - R,
D
- R, o
wherem _

R, is hydrogen, C, alkyl, C,_4haloalkyl aryl, aryloxy, C3 ,alkenyloxy,
| - Cysalkynyloxy, halogen, cyano, aryl-C“alkoxy, aryloxy-CHalkyl heteroaryl
heteroaryloxy, C,salkoxy, C,_4a1koxy-C,_4alkoxy, cyano-CHalkoxy, Ca,salkenyl
aryloxy-CHalkoxy, C,_-,cycloalkyl halo-C;,cycloalkyl C, salkynyl, o
_ CMalkoxycarbonyl, -CONR_,R,O, -0-CONgR,o, or -CRg=N-O-R, wherein each of
| _the 'a:om.atic”rings inay 'be' optionally sﬁbstituted'; |

R, | is hydrogen, halogen, CHalkoxy or C,_,alkyl

Rs is hydrogen, CHalkyl C,_4alkoxy, cyano, nitro or halogen,

R, is C,4alkyl, C, salkenyl, C,_salkynyl or aryl-CHalkyl

‘R, is hydrogen, C,_4alkyl C,_,,alkoxyl dl-C,_,,aIkylannno, C“haloalkyl halogenz
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cyano, C,.,alkoxycarbonyl or C},cycloalkyl

 Ryand Ry, are independently hydrogen or C“alkyl or together C“a]kylene or

C,calkylene interrupted by oxygen or sulfur, and

- X is CH or nitrogen.

A compound according to clalm 1, wherem R2 and Ry are rndependently each

' hydrogen or methyl

“10.

. A 'éoxhpound according to clairn_s 1 'r)r_ 2, wherei_n R, is methyl.
A compound according to claims 1 or 2, Wherein R, is methyl.

CA cornpound according to claims 1or 2, wherein R, is hydrogen or methyl.

A compound according to claims 1 or 2, wherein R6 is hydrogen.
A componnd according to claims 1 or 2; _Wherein X is CH.

A compound accordmg to claxms lor2 wherem

R, is CHalkyl C,_4haloalkyl phenyl, phenoxy, cyanophenoxy, chlorophenoxy,

methylphenoxy, dlmethylphenoxy, tnﬂuoromethylphenoxy, halogen, cyano, benzyloxy,
1soxazolyl benzothrazolyloxy, C,,,alkoxy, or the group -C(CH:.,)—N-O-R-,, wherein R7

is C,_4alkyl, allyl propargyl or benzyl

A compound according to claims. 1 or'i, wheréin_ R, is pyrazolyl.

A compound nccording 'to claim 1, wherein R, and R, are methyl, Rs and R, are
hydrogen, and R, is C, jalkyl, C, ;haloalkyl, phenyl, phenOxy, cyanophenoxy,

| chlorophenoxy, methylphenoxy, dimethylphenoxy, tnﬂuoromethylphenoxy, halogen,

* cyano, benzyloxy, 1soxazolyl benzothrazolyloxy, C,.alkoxy, or the group

: -C(CH;)—N-O-R-,, wherein R, is C,_4a.lkyl allyl propargyl or benzyl
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11 A compound accordmg to cla1m 1 wherexn R, and R2 are methyl Rs and Rg are

hydrogen, and R4 is pyrazolyl
12. A -compound_.according' to claims 10 or 11, wherein X is CH.

13. A componnd aCCOfding to claim 1, of fo’fr_nuia Ia

.(Ia)'

: whereln
R2 is hydrogen or methyl, .
Ry is hydrogen phenyl lsoxazolyl C,_,,alkyl -CHz-O-phenyl -CHZ-O-CHz-phenyl
| -C(CH,)—N- -CMalkyl -C(CH,)=N-0-C, jalkenyl, -C(CH3)=N-OCH¢-phenyl

wherein phenyl may be optlonally substxtuted by one or two radicals’
mdependently selected from halogen, CMalkyl C,_,,alkoxy or cyano, or is
phenoxy optlonally substituted by one to three radicals selected from C,_4a1kyl
cyano, nitro, halogen, C, jhaloalkyl, C, jalkoxy, or C“haloalkoxy, and

R; is hydrogen or methyl. | o

14. A compound of formula Ia as deﬁned in claim 13 Wherein R, and R; are as defined in

claim 13, and R, is pyraz_olyl.

15. | A compound according to claim l selected from the group compnsmg
“methyl a-[2-methyl-4-methylth1o-6-(3-tnfluoromethyl-phenoxy)-pynm1d1n-5-yl]—
B—methoxyacrylate
" methyl a—[2-methyl-4-methylth1o-6-(3-(2-cyanophenoxy)-phenoxy)-pymmdm-S-yl] B-
methoxyacrylate '
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methyl a—[2-methyl-4-methyltlno-6-(3-methoxy-phenoxy)-pymmdm-S-yI]-
B-methoxyacrylate

methyl or.-[2-methyl-4—methyltluo-6-(3 (3—chlorobenzyloxy)-phenoxy)-

pynmldm-S-yl] B—methoxyacrylate o

methyl on-[2-methyl-4~methylthlo-6-(3-1sopropyl—S-methyl-phenoxy)-pynnudm-s-yl] -B- |

| methoxyacrylate

methyl a-[2-methyl-4-methy1ttno-6-(3 (1-methyl-2-ethoxylmmo)-phenoxy)-pymmdm-
5-y1]-B-methoxyacrylate; '

methyl a—[4~methyl-6-(3 (l-methyl-2-ethoxyunmo)-phenoxy)-pynnudm-s-yl] B-

methoxy acrylate;

' methyl o-[4-methylthio-6- (3 (l-methyl-2-ethoxymuno)-phenoxy)-pynnudm-s-yl] ﬁ

methoxyacrylate,

- methyl or.-[2-methyl-4-methylthlo-6 -(3- (4-chlorophenyl)-phenoxy)-pynmldm-S-yl] B

16.

methoxyacrylate;

methyl on—[2-methyl-4-methylthlo-6-(3-(3-cyanophenyl)-phenoxy)-pynnndm—S-yl] B

' methoxyacrylate
- methyl a—[2-methyl-4-methylthlo-6-(3 (2-methylphenyl)-phenoxy)-pynmxdm-S-yl] B .

methoxyacrylate

methyl 2-methox1mmo-2—[2-methyl-4—methylthlo-6-(3-tert -butyl-phenoxy)-pynnudm— :
5-yl}-acetate; and

methyl 2-methoxy1mmo—2-[2-methyl-4-methylthxo-6-(3 (2-cyanophenoxy)-phenoxy)-

- pyrimidin-5-y1]-acetate.

Method of combatting phytopathogénic futigi comprising applying to the fungi or fheir

" habitat a funglcldally effective amount of a ‘compound of formula I accordmg to

T

claim 1.

Fungicidal composition compnsmg a compound ‘of formula I stated in claim 1 and a

agriculturally acceptable diluent.
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- 0- methylatmg a compound of formula Il

~ wherein R, Ry, Ry, and X are as defined in claim 1.

RT)

20.

A cbmpound of formula II
S—-Rl '
R2—<\ —-X—OH @
00-0013 o

- O—g,

wherein R,, R;, R, and X are as defined in claim 1.

A compound of formula I

- = |
-- R;(’}CHZCOO-alkyl (I

OR,

" wherein R, R, and R, are as defined in claim 1 and alkyl is C, alkyl.

| 130-4109

18. Process of prepanng a compound of formula I accordmg to clalm 1, which compnses
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5. _
21. A compound _6f formula IV
SR, | |
- N— - =
- r CH,-CO-O-alkyl av)
Cl

 wherein R, and R, are as defined in claim 1, and alkyl is C,alkyl.

22. A compound of formula ITla

S—R,
N - o | o
R _)——C==CH—N(CH,), ()

wherein R,, R,, and R, are as defined in claim 1.
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