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1. Compounds having the general formula:
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including stereoc¢iiemical isomeric forms thereof,
wherein:

\
m=20, 1, 2y a=20, 1 with the coadition that when m = 0,

X is either okxygen or sulphur;
A = N, CH;
R is H, CHy, F;

Ry is selected from chlorine, bromine, Fluorine, CF3, phe-
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nyl, C;-Cp-alkoxy, Cy-C,-haloalkoxy, alkylthio, *haloalkyl-
thio, wherein the halogen is Cl, Br, F;

Ry is selected from H, chlorine, broamine, fluorine;

Re¢ is selected from the group formed by alkyls containing
from 2 to 4 carbon atoms, and containing at least 4 atoms of
halogen selected from F, Cl and Br, cf which at least 3 are
F atoms; alkenyls and alkynyls containing up to 4 carbon
atoms, antaining at least 2 F atoms and, optionally, other

halogens selected Letween Cl and Br.

_ 8. Method for fighting fungal infestations in useful
plants consisting in distributing on the plant, on tne seeds
or on the surrounding ground, when the fungal infestation is
expected or is already in progress, an efficacious amount of

a compound according to claim 1, as such or in the form of a

[}

suitable composition.
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The present invention relates to azolyl-derivatives,
more particularly to substituted azolyldioxanes and azolyl-
dioxolanes, endowed with high fungicidal activity, to the

process for their preparation, and to their related use in

the agrarian field.

From U.S. Pat. 4,338,327 triazolyldioxolanes are known,

having the general formula:

I .
N\T)l R

R2
CH,
o 0 Rr3
! { 4
(CHz-X)n" R

wherein:
ﬂl, Rz, R3 are, independently, H, alkyl, alkoxy, halogen,

NOR, CN, CF3;
n=20,1;

X =0, S;




R4 is alkyl, mono-, di- and tri-haloalkyl, alkyloxyalkyl,
mono-, di and tri-haloalkyloxyalkyl, lower alkenyl, 2-
propynyl, 3-halo-2-propynyl, cycloalkyl, aryl, arylalkyl,
or arylalkenyl.

In the patent, however, no exarples are'reported where-
in R4 is either a dji- or a tri-haloalkyl, or a di- or a tri-
halo-alkyloxyalkyl. Furthermore, no such indications are
reported on the triornd of the fungidicidal activity, as to
demonstrate a superiority of the compounds wherein R4 con-
tains a halogen atom, relatively to the other compounds
wherein R? is not halogenated.

We have found now a class of azolyl-dioxanes and azol-
yl-dioxolanes substituted with alkyl, alkenyl, alkyloxyalkyl
and alkyloxyalkenyl groups, all of them being polyfluorinat-
ed, endowed with higher fungicidal activity.

An object of the present invention are therefore the
compounds, having the general formula:

(<|:H2 )q-(l'-‘H-(CH2 )= (X} - (CHy-CH20) ;=R

R, o._ _0
A=
/<CH N (1)
| \=—N
R
Ry
wherein:

m=20, 1, 2; n =0, 1 with the conditicna that when m = 0,
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p=20,1]; g=1, 2;

X is either oxygen or sulphur;
A = N, CH;

R is H, CH5, F;
Rl is selected from chlorine, bromine, fluorine, CF,, phe-
nyl, C;-C,-alkoxy, C;-C,-haloalkoxy, alkylthio, haloalkyl-
thio, wherein the halogen is Cl, Br, F;

R, is selected from H, chlorine, bromine, fluorine;

R¢ is selected from the group formed by alkyls containing
from 2 to 4 carbon atoms, and containing at least 4 atoms of
halogen selected from r, 71 and Br, of which at least 3 are
F atoms; alkenyls and alkynyls containing up to 4 carbon
atoms, containing at least 2 F atoms and, optionally, other
halogens selected betweein Cl and Br.

Examples of R¢ groups which can be introduced, accord-
ing to the present invention, and which are indicated to
non-limitative purposes are:
alkyls: -CF,-CF3, =~-CF,-CF,H, -CPH-CF3, =-CCl,-CFgy,

-CF,-CFHCl, =-CF,-CF,-CF3, =-CF,-CF,-CF,-CFj,
-—CFZ—CE‘H——QF3, CF2—C(CF3)2;
alkenyls: -CF=CF,, —CF=‘CF-—CF3. —CH:CF—CFa, -CH.——-CCl-—CF3,
-CH=CBr-CFj, =-CH=C(CF3)y;
alkynyls: -CsC-CF4.
The compounds according to the present invention con-

tain at least 2 chiral centres.




These compounds are generally obtained as mixtures of
diastereoisomers. These mixtures can be separated into the
individual diastereoisomers by such physical methods as,
e.g., column-chromatographies. Inside each pair of diastere-
oisomers, the individual enantiomers can Be separated by
methods known from technical literature.

Both the diastereoisomers obtained by chromatographic
separation, and the individual enantiomers are an object of
the present invention.

An object of the present invention are also:

- the salts of the compounds having general formula (I)

i derived from an inorganic acid, such as a hydrogen halide,

e.g., hydricdic, hydrobromic, hydrochloric acid; sulphur-

ic, nitric, thiocyanic and phosphoric acid; or from an

. - organic acid, such as acetic, propanoic, hydroxyacetic, 2-

hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedio-

. o ic, butanedioic, benzoic, methanesulphonic, 4-methylbenze-

ot nesulphonic acid, etc.;

- the metal complexes obtained by the reaction of complexa-
tion between the derivatives of type (I) with an organic
or inorganic salt of a metal, such as halide, nitrate,

TR sulphate, phosphate of, e.g., copper, manganese, zinc or

iron.

Examples of compounds of general formula (I) according

to the present invention are reported in Table 1.
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The compounds reported in Table 1, unless otherwise

indicated, should be intended as being mixtures of diastere-

Ooisomers.




Compound No.

1 (Diastereoisomer A)
2 (Diastereoisomer B)

3 (Mixture of diaste-
reoisomers A+B)

4

5

o)

Ry

T2BLE 1

(0} 0} o

CH - N/A——]

| N—N

R
Ry R2 m n B
Cl Cl 1 1 zero
Cl Cl 1 1 zerc
Cl Cl 1 1 zero
cyr H 1 1 zero
C1 H 1 1 zero
Cl H 1 1 zero
Cl Cl 1 1 zero
cl Ccl 1 1 zero
Cl H 2 1 zero

(CHz)q—TH—(CHZ)m—(x)n-(CHZ—CHZO)p-Rf

(1)

q X A Re

1 o] N -CF,-CF,H

1 o N  ~CF,-CFoH

1 o N -CFZ-CFzﬂ

1 o N -CFZ—szﬂ

1 o N -CF=CF-CF4

1 o N -CF,-CFH-CF3
1 o] N wCF=CF~CE3

1 0 N -CF,-CFH-CF4
1 o N '-CFZ-CFzﬂ,
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TABLE 1 (cont.d)
Compound No. R Ry Ry m n P q X 2 Rg
10 H Ccl Cl 2 1 zero 1 (0] N -CF,-CFyH
11 H F F 1 1 zero 1 (0] N -CFz-CF?_H
lzl(Diastezeoisomer A) H Ccl C1 1 1 zero 1 0 CH -CF,-CF,H
13 (Diastereoisomer B) H Ccl cl B 1 zero 1 (o] CH -CF,-CF,H
14 (Mixture of diaste- R (31 cl 1 1 zero 1 0 CH -CF,-CF,H
stereoisomers A+Z
15 H C1 H 2 1 zero 1 (o] N -CF,-CFH-CF3 ;
16 H c1 c1 2 1 zero 1 0 N -CF,-CFH-CF, '
17 H Cl Cl 1 1 zero 1 (o) N -CF,-CFH-Cl1
18 H c1 cl 1 1 zero 1 0 N  -CF=CFCl
19 (Diastereoisomer A) H cl Cl 1 1 1 1 0 N -CF,-CF,H
20 (Mixture of diaste- H Cl Cl 1 1 1 1 o N -CF,-CF,H
stereoisomers A+B)
21 H Cl Ccl 1 1 zero 2 (0] N -CF,~CF,H




2

(X3

[ X
s

-9 -

The compounds having formula (I) can be obtained by
different processes.
A process for the preparation of compounds of formula
(T) consists in submitting to a transketalization reaction
the ketals of formula:
(CHp) g-CH-(CHp ) = (X) = (CHp-CHp0) o -R¢
b o (1)
CH3 CHjy
with an a-bromoketone having the formula:

R O R?

(II1)

Br rl

wherein R, Rl, RZ have the mearniings as specified above, with
an acidic catalyst, such as sulphuric or p-toluenesulphonic
acid, at temperatures comprised within the range of from
60°C to 140°C and in condensing the intermediate obtained,
of formula: ¢

(CHy) g=CH= (CHy ) - (X) = (CHp-CHZ0) ~Rg

I
logl

|
)
R
?H"' (IV)
Br

with an alkali-metal salt of an azole having the formula:
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" (+)

N (=)

wherein M is an alkali-metal and A has the meaning indicated

‘hereinabove, in a dipolar aprotic solvent, such as, e.g.,

‘dimet‘hyl‘formamide or dimethylsulphoxide, at ‘tempe‘raturé

comprised within the range of from 20°C to the reflux tempe-

- rature of the reactants.

a-bromoketones of genersl formula (III) are compounds
known (Lutz et al., J. Org. Chem. 12 (1947) 617; Ham, Reid,
Jamieson, J.A.C.S. 52 (1930) 818; Brown, Mann, J.C.S. (1948)
847; Cowper, Davidson, Org. Synth. Coll vol. II (1943) 480].
Another process for the preparation of the compounds of
formula (I) consists in submitting to hydrolysis with a-
queous mineral acids, such és, e.g., HCl or HySO04, at tempe-
ratures comprised within the range of from 209C to their
boiling temperatures, the ketals of ‘formula (II) and in
reacting the sc-obtained diol, having the formula:
(?nz)q-fn-<ca2>m~<x)n-<cu2-cuzo>p—nf
OH OH (VI)

with an a-~azolylketone having the formula:

- o
| N__Jl - |
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R2

%\\/r
(3

The reaction of acetalization between ccmpound (VI) and

(VII)

Rl

compound (VII) can be carried out by following techniques
analogous to those described in technical !literature, for
example for the preparation of 2,4-diphenyl-1l,3-dioxolane
(Synthesis, 1974 (I) 23).

A convenient way for performing the reaction is reflux-
ing the reactants for many hours, while‘azeotropically re-
moving water, in a suitable solvent such as toluene or
xylene, preferably in the presence of an alcoho), such as
butanol, and in the presence of a strong acid, such as 4-
methylbenzenesulphonic acid. As an alternative route, this
reaction can be carried out, by starting from simple, linear
or cyclic ketals, derived from a-azdlylketones of type
(VII), such as dimethyl or diethyl ketal or cyclopentylidene
or cytlohexylidene ketal, by reaction with an excess of diol
of type (VI), under the same esperimental conditions as seen
above.

The intermediate compounds having the general formula
(IT) can be prepared according to various methods:

(a) a process for the preparation of the compounds of for-
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mula (II) wherein either n is 1 or p is 1, consists in
reacting a compound having the general formula:
((ilﬂz).q—CH—(CHZ)m—(X)n-(CHZ—CHZO)p—H

0. 0 (VIII)

CHj CH3
wherein m, n, p and g have the meaning indicated at
claim 1, provided either n or p is 1, with fluoroolefin
having the formula:

Xy
CFy= C (IX)
X2

wherein X, is Cl, F, CF3 and X, is F, CF4, to yield the
compounds having the formula:

(?Hz)qafﬂ-(CHz)m—(X)n—(CHZ-Cﬁzo)p-CFZCHXlXZ

(0] (0] (IIa)

cé§K<:cu3
The compounds having the formula (VIII) can be prepared
by known methods ((E. Fischer, Berichte 28, 1169; A.K.M.
Anisuzzan, J. Chem, Soc. (c), 1021 (1967}]}.
As the fluoroolefins of formula (IX), perfluoroathylene,
trifluorochloroethylene, perfluoroisaobutene and perflue-
ropropene can be used,
The reaction is generally carried out in a dipolar
aprotic solvent, such as, e.g., dimethylformamide, or in

an alcoholic solvent, such as tert.butanol, in th. . res-
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ence of catalytic or stoichiometric amounts of a stronyg
base, such as sodium hydride, at temperatures comprised
within the range of from 0°C to 100°cC.

{b) A further process for the preparation of the intermedi-
ate compounds having formula (II), wheréih either n or p
are equal to 1, consists in submitting to dehydrochalogen
ation the compounds having formula {IIa), to yield the
unsaturated compounds of formula:

(?Hz)q—?ﬂ—(CHZ)m—(X)n—(CHZ—CHZO)p—CF=CX1X2
0 .0 (IIb)
C;§<<;CH3 .

(c) A process for the preparation of compounds of formula
(I1) when the indices n and p are both equal to zero,
consists in condensing an aldehyde having the fcrmula:

(fuz)q-?ﬂ—(cuz)m—cuo
0 .G (x)
wi%/t a polyfluoroalkane of formula:.
Ta
z - ? - X4 (XI1)
Xs
wherein: X3, X4, equal to or different from each other,
are ¥, Cl or Br, Xg is a C;-C,y-polyfluoro-alkyl, 2 is Br,
I or also Cl when Xq and X4 are F, Cl, in an aprotic
dipolar solvent, such as DMF, dioxane or THF, in the

presence of

s
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a divalent metal, such as 2n or Mg, of a salt of a
divalent metal or of such a Grignard's compound, as an
alkyl- or arylmagnesium halide, and submitting to reduc-

tion, by known methods, the resulting carbinols, having

- the formula:

f3
(?Hz)q-CI:H.—(C_Hz)m-(':H— f - X4 .
-o\;<<:° ©OH Xg (XII)
/ .
CH3 " CHj |
to yield the'unsaturated compounds 6f-formula:

(?HZ)qm?H—(CHz)m-CH=Cx4X5

0 (0} - . : - (IIc)
Cé§K<:CH3 '

The aldehyde of formula {(¥) can be obtained by known

methods [(e.g., E. Baer, Biochem. Piepu 3, 31 (1952)].

The reduction of carbinols (XII) to alkenes (IIc) is

carried out by using methods known from technical lite-

rature, such as, e.g.:

1) Direct treatment of carbinol with zinc in acetic
acid;

2) Conversion of the carbinol ihto.écetate or into di;
halophosphite and subsequent treatment with zinc in a
dipolar aprotic solvent, such as DMF, in particular
by the reduction of the aéylated compound having the

formula: -
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-0 —x

’l<3
(CHp) g=CH-(CRy ) n-CH- C - X4

| | !
o _oO X5 (XIII)

~
CH, > CHj
3) Replacement of the hydroxy group of carbinol with a
halogen atom, and subsequent dehalogenation by zinc.
In the above mentioned conversions, in general, using

the carbinol in the same reaction medium wherein it was

prepared is pogsible.
(d) A further process for the preparation of the intermedi-
ate¢ of formula (II) wherein indices n and p are equal

to 0, consists in reducing a compound of formula (IIc),

to yield the compounds of formula:
X4
“l:H2)q"|CH"(CH2)m"CH2‘ ?H
0 0 Xs (1I4)
C5§K<;CH3
The reduction can be carried out by known methods, by
using, e.g., LiAlH4, NaBH,, Zn/acids, Na amalgam, hydro-
gen and such catalysts as palladium and Ni-Raney.
(e) A further process for the preparation of intermediates
(II) wherein n and p are 0, consists in dehydroalogena-
ting, by a strong basis, in a polar aprotic solvent, at

temperatures comprised within the range of from room
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temperature to the boiling temperature, the compound of
formula kIIc), to yield the compound of formula:
(?Hz)q—(lili—(CHz)m—CEC-Xs
o} o} (Ile)
The reaction is carried out in solvents of ether type,
such as DMF, THF, diethyl ether and with a strong basis,
such as NANH,, at room temperature, or at boiling tempe-
rature, according to the nature of the alkene (IIc).
Furthermore, the intermediates having formula (IV),
when n or p is equal to 1, can be obtained also by the
condensation of the compound having formula (VIII) with the
a-bromoketone having formula (III), and subsequent reaction
of the product obtained, of formula:
((lzaz)q-clﬂ-(cnz)m-(x)n~(cnz-c1120)p-—u
R2 O .0 .
?H/ (XIV)

Br

L J -

with a fluoroolefin having formula (IX) according to a
reaction route similar to that indicated under method (a).
Alternatively, the compounds having the general formula

(I), when n and/or p are equal to 1, can be obtained by

addition of the compound having formula:
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(?HZ)q’fﬂ‘(CHZ)m—(X)n—(CHZ—CH2O)p'H

cH (XV)

i

to a fluoroolefin of formula (IX) according to a reaction

Ry

scheme analogous to that indicated under method (a).

Furthermore, the compounds having general formula (I),
when R¢ is polyfluoroalkyl- (or alkenyl-) -methyl, can be
advantageously prepared by the reaction of an alcohol of
general formula: .

Rf-OH (XVI1)

wherein Rg is a polyfluoroalkyl- (or -alkenyl-) -methyl,
with a reactive ester having the general formula:

(CHZ)q-?H—(CHZ)m-(X)n—(CHZ—CHZO)p—W

‘R
,./<cu/ (XVII)
N
l A
R
1 L
wherein m and/or p are equal to 1, and -OW represents a

leaving group, such as, e.g., paratoluenesulphonate or meth-

ylsulphate.

The reaction is carried out by reacting an alkali-metal

salt of alcohol (XVI) with ester XVII), in a dipolar aprotic
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solvent, such as, e.g., DME and HMPA, at temperatures comé

prlsed within the range of from 30°C to 150°c.

The compounds hav1ng general formula (I) are endowed‘

with fungicidal activity particularly high against phytopa-

thogenous fungi which attack cultivations of cereals, of

Cucurbitaceae, of grapevine and of frult treuu.

Examples of plant diseases which can be fought by the

compOUnds of the présent invention are the following:

Erysiphe graminis on cereals;

- Sphaerotheca fuliginea of Cucurbitaceae (e.g., of ¢ucumber)
- Puccinia on cereals
- Septoria on cereals

- Helminthosporium on cereals

- Rhyncosporium on cereals

- Podusphaera leucotricha on apple-tree

- Uncinula necator on grapevine

- Venturia inaequalis on apple-tree

- Piricularia oryzae on rice

- Botrytis cinerea

-‘Eusarium on cereals
and still further diseasés.

The coméounds having formula (I) are furthermore en-
dowed with oﬁher positive characteristigs, such as a fungi-‘
cidal activity both curative and preventive in character, as

Weli as a complete tolerability by the plants to be protect-
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ed against the fungal infection.

Besides the high fungicidal activity with preventive
and curative application, the compounds of formula (I) are
characterized by systemic properties.

These properties allow the products to.enter the vas-
cular systems of plants, and act in sites (e.g., leaves)
even very remote from those to which they are applied (e.q.,
roots).

For the practical uses in agriculture, having available
fungicidal compositions containing one or more compounds of
formula (I) as the active substance is often useful.

The application of these composition can be carried out
on any part of the plants, e.g., on leaves, stems, limbs and
roots, or on the same seeds, before the sowing, or also on
the soil the plant is growing on. Compositions can be used,
which have the form of dry powders, wettable powders, emul-
sifiable concentrates, pastes, granulates, solutions, su-
spensions, and so forth: the selection of the type of compo-
sition shall depend on the specific use. The compositions
are prepared in known way, e.g., by diluting or dissolving
the active substance with a solvent means and/or a solid
diluent, optionally in the presence of surface-active a-
gents. As solid diluents, or carriers, used can be: silica,
kaolin, bentcnite, talc, fossil flour, dolomite, calcium

carbonate, magnesia, gypsum, clays, synthetic silicates,
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attapulgite, sepiolite. As liquid diluents, besides of
course water, various types of solvents can be used such as,
e.g., aromatic solvents (benzene, xylenes or mixtures of
alkylbenzenes), chloroarcmatic solvents (chlorobenzene),
paraffins (petroleum fractions), alcohals (methanol, pro-
panol, butanol), amines, amides (dimethylformamide), ketones
(cyclohexanone, acetophenone, isophcrcone, ethyl-amyl-ke-
tone), esters (isobutyl acetate). As surfactants: sodium,
calcium or triethanolamine salts of alkylsulphates, alkyl-
sulphonates, alkyl-arylsulphonates, polyethoxylated alkyl-
phenols, fatty alcohols condensed with ethylene oxide, pol-
yoxyethylated fatty acids, polyoxyethylated sorbitol esters,
polyoxyethyleated fats, lignine sulphonates can be used. The
compositions can also contain special additives for particu-
lar purposes, e.g., such adhesive-properties-conferring
agents as gum arabic, polyvinyl alcohol, polyvinylpyrroli-
done.

If desired, to the compositions of the present inven-
tion also other compatible active substances as fungicides,
phytomedicines, phytorequlators, herbicides, insecticides,
fertilizers can be added.

The concentration of active substance in the said com-
positions can vary within a wide range, according to the
active compound, to the cultivation, to the pathogen agent,

to the environmental conditions and to the type of formula-
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tion adopted. In general, the concentration of active sub-
stance varies from 0.1 to 95%, preferably from 0.5 to 90% by
weight.
The following examples illustrate the invention.
EXAMPLE 1
Preparation of 2-(2,4-dichlorophenyl)-2-(1,2,4-triazol-1-
yl)-methyl-4-(1,1,2,2-tetrafluoroethoxy)-methyl-1,3-dioxo-

}ané (diastereoisomer A) (Compound No. 1)

Sodium hydride (1.7 g in oil suspension at 55-60%) is
added to the triazole solution (2.4 g) in anhydrous DMF (25
ml), under nitrogen atmosphere, at 0°cC.

The temperature is then allowed to rise to room tempe-
rature, and subsequently a solutjion is added of 8 g of 2-
(2,4-dichlorophenyl)-2-bromomethyl-4-(1,1,2,62-tetrafluoro-
ethoxy)-methyl-1,3-dioxnlane in DMF (10 ml), prepared accord
ing to as described at Example 7.

The reaction mixturw is heated at 130°C for 6 hours.
The reaction mixture is poured into water, and is extracted
with ether. The organic extract is separated, washed again
with water, dried over Na,;SO4 and evaporated to dryness, to
yield a dark-coloured oil (7.} g), which is chromatographed
over silica gel with first 9:1, then 1:1 n-hexane/ethyl
acetate mixture, as the eluent.

1.1 g of a reddish oil is isolated, which is character-

ized as 2-(2,4-dichlorophenyl)-2-(1,2,4-triazol-1l-yl)-meth
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yl-4-(1,1,2,2-tetrafluoroethoxyj-methyl-1,3-dioxolane (dia-
étereoisomer:A)i(Compouhd No.:l). |
I.R. (em~1): 1500, 1280, 1210, 11lo0.
LH-N.M.R. (60 MHz) TMS in CCl,. 6:
3.60-4.55 (m, 4H);'4.60-4.4s (m, 1H); 4.75 (s.bxdad, 2H);
5.90 (tt, 1lH); 7.10-7.65 (m, 3H); 7.80 (s, 1H); 8.10 (s,
1H).

. EXAMPLE 2
Preparation of 2—(2,4-dichlorophenyl}—2—(l,2,4-triazol~1-
yl)—hethyl—4-(l,1,2,2—tetrafluoroethoxy)—methyl—l,3—dioxo—

lane (mixture of diastereoisomers A+B) (Compound No.3)

The process described at Example 1 is repeated with the
only variant that the deep-coloured oil obtained from the
reaction is eluted over silica gel for a longer time, 4 g
being obtained of reddish oil, characterized as a mixture of
diastereoisomers A+B of the comwound indicated at Example
title.

Such characterization results from the following speé-
troscopic data:

I.R. coincident with that of compound No. 1 (Diasﬁeréoisomer_
A). | o

LH-N.M.R. (60 MHz) TMS in CCl,. 6

3.60-4.55 (m, 4H); 4.00-4.45 (m, lH); 4.75 (s.broad, 2H);

5.65 and 5.90 (2tt, 1lH); 7.10-7.65 {(m, 3H); 7.80 (s, 1lH);

8.10 (s, 1lH).
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From the elution tails, diastereoisomer B, indicated in
Table 1 as Compound No. 2, is isoclated.
EXAMPLE 3
Preparation of 2-(4-chlorophenyl)-2-(1,2,4-triazolyl)-meth-
yl)-4—(perfluoroprop-l-eneoxy)-methyl-l,3-dioxolane (Com-
pound No.5) and of 2-(4-chlorophenyl)-2-(1,2,4-triazolyl)-
methyl)-4-(1,2,3,3,3-hexaii»ropropyloxy)-methyl-1, 3-dioxo-

lane (Compound No. 6)

Potassium tert-butoxide is added in catalytic amount to
a solution of 2-(4-chlorophenyl)-2-(1,2,4-triazolyl)methyl-4-~
hydroxymethyl-1,3-cdioxolane (4 g) in anhydrous tert-butanol
(40 ml) and anydrous tetrahydrofuran (80 ml), at 0°C, under
nitrogen atmosphere.

The reaction equipment is evacuated, into it perfluoro-
propene is introduced at -10°C, and the reaction mixture is
kept at this temperature for 2 hours, and then at room
temperature for further 10 hours.

The reaction mixture is evaporated and the residue
obtained is dissolved with methylene chloride and water.

The organic phase is separated, is dried over sodium
sulphate, is evaporated to dryness, yielding a dark-coloured
oil (5.5 g), which is chromatographed over silica gel, as
the eluent a 1l:1 n-hexane/ethyl acetate being used.

2,4 g is isolated of an orange-coloured oil, which is

characterized as a mixture of compounds No. 5 and No. 6.



Compound No. 5, isolated, shows the following character

istics:

I.R. (em~1): 1760, 1500, 1200, 1050;

l4-N.M.R. (60 MHz) TMS in CCl,. 6: 3.50-3.90 (m, 4H); 3.90-
4.35 (m, 1H); 4.45 (s. broad, 2H); 7.40 (s, 4H); 7.70 (s,
1H); 8.10 (s, 1lH).

Compound No. 6, isolated, shows aa I.R. spectrum simi-

lar to that of Compound No. 5, with the exception of the

band at 1760 cm~!, which is absent; and an N.M.R. spectrum

which displays, in addition to the signals indicated for
compound No. 5, also a § = 4,7 (dm, lH).

Example 4
Preparation of 2-(2-4-dichlorophenyl)-2-(1,2,4-triazolyl)-
methyl-4-perfluoropropene-l-oxymethyl-1,63-dioxolane (Com-
pound No. 7) and of 2-(2-4-dichlorophenyl)-2-(},2,4-triazol-
yl)methyl-(1,1,2,3,3,3-hexz£luoropropyl )oxymethyl-1,3-dioxo-

lane (Compound No. 8)

The above said compounds have been obtained as a mix-
ture by starting from 2-(2-4-dichlorophenyl)-2-{l,2,4-tria-
zolyl)methyl-4-hydroxymethyl-1,3-dioxolane and perfluoropro-
pene, and by a process analogous t¢ that as described at
Example 3.

Compound No. 7, isolated, has shown: I.R. (em=1): 1760,
1510, 1200, 1050;

lH—N.M.R. (60 MHz) TMS in CCly. 6:

L anad
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3.45-3.55 (m, S5H); 4.70 (m, 2H); 7.10-7.65 (m, 3H); 7.70 (s,
1H); 8.10 (s, 1lH).

Compound No. 8, isolated,'has shown an I.R. spectrum
similar to that of Compouhd No. 7, with the exception of the
band at 1760 cm~1, which results absent; and an N.M.R.
spectrum which displays, inraddition to the signals indicat-
ed for compound No. 7, also a 6= 4,7 (dm, 1lH).

Example 5
Preparation of 2-(4-chlorophenyl)-2-(1,2,4-triazolyl)methyl-
4-(1,1,2,2-tetrafluoroethoxy)ethyl-1,3-dioxolane (Compound

No. 9)

Sodium hydride (0,2 g in suspension in dil.at.BO%) is
added to a solution of 2-~(4-chlorophenyl)-2-(1,2,4-triazol-
yl)methy1-4;hydrokyethyl—l,3=dioxolane (4 g;) in anhydrous
DMF (50 ml), at ooc,.under nitrogen. o

The temperature is then allowed to rise back to room

temperature and the réaction mixture is stirred for 1 hour.

After cooling again to 0°C, the' reaction equipment is

evacuategq, peffluOfOé_thy-iéﬁe is addéd, and the whole is left

standing under an atmosphere of this gas for 5 hours.

The reaction mixture is then poured into water, and

extracted witn'methylene chloride; the organic extract is

separated and washed with water, dried over sodium sulphate
and evaporated to dryness. The residue obtaijined (5.2 g) is

chromatographed over silica gel, as the eluent 1l:1 n-

&
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hexane/ethyl acetate being used.

3.1 g is isolated of a yellow oil, which is character-
ized as 2-(4-chlorophenyl)-2-(1,2,4-triazolylmethyl)-4-te-
trafluyoroethoxyethyl-1,3-dioxolane.

I.R. (em~l): 1500, 1280, 1200, 1120;
1HoN.M.R. (60 MHz) TMS in CClg. 6
1.65 (m, 2H); 3.30-4.20 (m, S5H); 4.35 (s. broad, 2H); 5.65
(tt, 1H); 7.45 (s, 4H); 7.65 (s, lH); 8.00 (s, 1lH).

Example 6
Preparation of 2-(2,4-dichlorophenyl)-2-(1,2,4-triazolyl)-
methyl-4-(1,1,2-trifluoro-2-chloroethoxy)methyl-1,3-dioxo-
lane (Compound No. 17) and of 2-(2,4-dichlorophenyl)-2-
(1,2,4-triazolyl)methyl~-4-(1,2~difluoro-2-chloroetheneoxy)-

methyl=1,63-dioxolane (Cuompound No. 18)

The above indicated compounds have been prepared by
following a process analogous to that as described at
Example 5, by starting from 2-(2-4-dichlorophenyl)-2-(1,2,4~
triazolyl)methyl—4—hydroxymethyl-l,3;dioxolane and monochlo-
rotrifluorcethylene.

Compound No. 17 is characterized by:

I.R. (em~1): 1600, 1270, 1170, 1130, 1050;

H-N,M.R. (60 MHz) TMS in CDCl4, 6:

3.55-4.30 (m, SH); 4.70 (s.brond, 2H); 5.85 (dt, 1H); 7.00-
7.65 (m, 3H): 7.75 (s, 1H); 8.05 (s, 1lH).

Compound No. 18 is charact~rized by:



I.R. (cm~%): 1760, 1510, 1280, 1180, 1040;
1H-N-M-R-(60 MHz) TMS in CDCl3. 6:
3.55-4.50 (m, SH); 4.75 (s.brxoad, 2H); 7.00-7.60 (m, 3H);
7.75 (s, 1H); 8.10 (s, 1lH).
Example 7

By following processes analogous to those as described
in the preceding Examples, the compounds indicated in Table
1l with the numbers: 4, 10-16, 19, 20 and 21 have been pre-

pared. The N.M.R. spectra of such compounds are reported

“,ereunder :

- Compound No. 4:

1H-N.M.R. (60 MHz) TMS in CCl,. &:

3.50~4.00 f:, 4H); 4.00-4.35 (m, 1lH); 4.50 (s.broad, 2H);

5.90 (tt, 1lH); 7.45 (s, 4H); 7.75 (s, 1lH); 8.15 (s, 1lH).

1]

- Compound No. 10:

'H-N.M.R. (60 MHz) TMS in CDClj. 6:

1.45-1.90 (m, 2H); 3.65-4.30 (m, SH); 4.70 (s.broad, 2H);
5.60 (tt, 1H); 7.00-7.60 (m, 3H); 7.80. (s, 1H); 8.05 (s,
1H).

- Compound No. 1ll:

lH-N.M.R. (200 MHz) TMS in CDClj. 6:

3.6-3.9 (m, 4H); 3.9-4.3 (m, 1lH); 4.58 and 4.62 (28, 2H);
5.2-6 (2tt, 1H); 6.7-7.5 (m, 3H); 7.82 and 7.85 (2s, lH);
8.1 (s, 1lH).

- Compound No. 12:
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1

H-N.M.R. (60 MHz) TMS in CDClg3. 6:

3.5~4.4 (m, SH); 4.45 (s.broad, 2H); 5.8 (tt, 1H); 7-7.65
(m, 3 aromatic H's + 3 imidazolic H's).

- Compound No. 13:

“H-N.M.R. (60 MHz) TMS in CDClj. 6:

3.6-4.2 (m, S5H);: 4.45 (s.broad, 2H); 5.6 (tt, 1lH); 6.9-7.8
(m, 3 aromatié H's + 3 imidazolic H's).

- Compound No. 15:

1
H-N.M.R. (60 MHz) TMS in CDCl5. 6&:

1.20- 2.00 (m, 2H); 3.20-4.20 (m, 5H); 4.35 (s.broad, 2H);
4.90 (dm, 1H); 7.30 (s, 4H); 7.75 (s, 1lH); 8.00 (s, 1lH).
- Compound No. 16:

1, o
H-N.M.R. (60 MHz) TMS in CDCl,. 6:

1.30-2.00 (m, 2H); 3.20-4.50 (m, SH); 4.65 (s.broad, 2H);
5.10 (dm, 1H); 7.00-7.70 (m, 3H); 7.80 (s, 1lH); 8.05 (s,
1H).

~ Compound No. 19:

1
H-N.M.R. (60 MHz) TMS in CDClj. 6:

3.15-3.45 (m, 2H); 3.50-4.30 (m, 7H); 4.75 (s.broad, 2H);
5.75 (tt, 1lH); 7.00-7.65 (m, 3H); 7.80 (s, 1lH); 8.15 (s,
1H).

- Compound No. 20:

1.
H-N.M.R. (60 MHz) TMS in CDCl3. 6:

3.20-4.30 (m, 9H): 4.70 (s.broad, 2H); 5.55 and 5.70 (2tt,

1H); 7.05-7.75 (m, 3H); 7.80 (s, 1H); 8.15 (s, LH).
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- Compound No. 21:

lH—N.M.R.(GO MHz) TMS in CDCl3. 6:

0.80-1.90 (m, 2H); 3.40-4.20 (m, SH); 4.45 (s, 2H); 5.70

(tt, 1H); 7.00-7.50 (m, 3H); 7.70 (s, 1lH); 8.15 (s, 1lH).
Example 8

Preparation of 142,4—dichlorophenyl)—2—bromcmethyl—4-

(1,1,2,2-tetrafluoroethoxy)methyl-1, 3-dioxolane.

Sodium hydride (0.48 g in suspension in oil at 55-60%)
is added to 2-(2,4-dichlorophenyl)-2-bromomethyl-4-hydroxy-
methyl-1,3-dioxolane (8.9 g) dissolved in anhydrous DMF (90
ml), at 0°C, under nitrogen.

The temperature is then allowed to rise back to room
temperature and the reaction mixture is stirred for 30
minutes.

After cooling again to 0°C, the reaction equipment is
evacuated, perfluoroethylene is added, and the whole is left
standing under an atmosphere of this gas for 20 hours, at
room temperature.

The reaction mixture is then poured into water, and
extracted with ethyl ether; the ether extract is washed with
water, dried over sodium sulphate and evaporated to dry-
ness.

A reddish oil is obtained (8.5 g), which is used as
such for the reaction according to Example 1.

I.R. (em~1): 1280, 1210; 1120;
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IH-N.M.RJGO MHz) TMS in CC14. 6:

3.80 (s.broad, 2H); 3.90-4.70 (m, 5H); 5.50 and 5.70 (2tt,
1H); 7;10-7.70‘(m, 3H). |

Example 9
Preparation of 2-(2,4-dichlorophenyl)-2-bromomethyl-4-

(1,1,2,2-tetrafluoroethoxy)methyl-1,3-dioxolane

A mixture of'4-(1,1,2,2-tetrafluoroethoxy)methyl-Z,2-
dimethyl-1,3-dioxolane (6.8 g), 2-bromo-1-(2,4-diclorophen--
yl)ethanone (6.0 g), sulphuric acid (0.3 ml at 96%) is
heated at 120°C for 3 hours, the acetone being formed in the
reaction being distilled off.

After cooling, the reaction mixture is diluted with
methylene chloride -and washed‘with water; the organic phase
is then dried over sodium sulphate, and evaporated to dry-
ness.

A dark-coloured oil is obtained (8.8 g), which has I.R.
and N.M.R. spectra identical to those of compound prepared
at Example 8.

Example 10
Preparation of 4-(1,1,2,2-tetrafluoroethoxy)methyl-2,62-di-

methyl-1, 3-dioxolane.

Sodium hydride (0.91 g in suspension in oil at 50%) is
added to the solution of 4-hydroxymethyl-l,63-dioxoiane (5 g)
in anhydrous DMF (70 ml), at 0°C, under nitrogen.

The temperature is then allowed to rise back to room
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temperature and the reaction mixture is stirred for X0
minuteé.

After evacuating the reaction equipment, perfluorocethyl
ene is added; the whole is left standing under an atmosphere
of this gas for 20 hours, the exothermic heat initially
evolved being absorbed, so to avoid a temperature increase.

The reaction mixture is then poured into water, and
extracted with ethyl ether; the ether extract is washed with
water, dried over sodium sulphate and evaporated :to dry-
ness.

An orange-coloured oil is obtained (5 g), which is used
as such for the reaction according to Example 9,

I.R. (cm~1): 1270, 1210, 4120, 1090.
1H-N.M.R.(GO MHz) TMS in CCl,. 6:
1.35 (s, 3H); 1.40 (s, 3H); 3.65-4.50 (m, SH); 5.75 (tt,
1H).
Example 11
Preparation of 2~(4-chlorophenyl)-2-(1,2,4-triazolyl)methyl-

4-hydroxymethyl-1,6 3-dioxolane.

To a mixture constituted by 11 g of 1,2,3-propanetriol,
5 g of paratoluenesulphonic acid, 100 ml of n-butanol and
500 ml of toluene, 10 g is added of 2-(1,2,4-triazolyl)-1-
(4-chlorophenyl )ethanone. The whole is refluxed for 60
hours, water being azeotropically distilled off.

After cooling, the reaction mixture is treated with a
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solution of sodium hydroxide solution at 20%, it is then
pcoured into water, and ethyl ether is added.

The organic phase is separated, washed with water,
dried over sodium sulphate and evaporated to dryness. The
residue obtained is treated with isopropyl ether, to yield a
light-coloured solid (8 g), having a melting point of 1.5-
117°C and characterized by the following spectra:

I.R. (em~1): 3200, 1510, 1050.

lH_N.M.R. (60 MHz}, TMS in CDClj, 6:

3.30-4.20 (m, 6H, one of which swaps with D,0); 4.5

(s.broad, 2H); 7.45 (s, 4H); 7.90 (s, 1lH); 8.25 (s, 1lH).
Example 12

Preparation of 2-(2,4-dichlorophenyl)-2-(1,2,4-triazolyl)-

methyl-4-hydroxymethyl-1,3-dioxolane.

Potassium iodide (0.75 g) and 2-(2,4-dichlorophenyl)-2-
bromomethyX-4-hydroxymethyl-1,3-dioxolane (5 g) dissolved in
anhydrous DMF are added to a solution od potassium triazol-
ate (4 g) in anhydrous DMF (20 cc), ét room temperature,
under nitrogen.

The whole is heated at 130°C for 6 hours.

The reaction mixture is poured into water and is ex-
tracted with ethyl acetate. The organic phase is separated,
washed with water, dried over sodium sulphate, evaporated to
dryness, to yield a dark-coloured solid (5.1 g), which is

chromatographed over silica gel, the elution being performed
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first with 1:1 n-hexane/ethyl acetate, and then with pure
ethyl acetate.
A light-coloured oil (1.1 g) is 'isolaf:ed, which turns

into a solid by treatment with isopropyl ether.

M.p.: 98-100°C.

I.R. (em~1): 3300, 1510, 1050.

lu-n.M.R. (60 MHZ), TMS in CDClj. 6:

3.20-4.50 (_m,. 6H, one of which swaps with 'DZO); 4.80

(s.broad, 2H); 7.15-7.70 (m, 3H); 7.90 (s, 1lH); 8,25.(5',
1H). | ' |

Example 13
Preparation of 2—(4—chlorophény1)—2-—(l,2,4—triazolyl)methyl—

4-hydroxyethyl -1, 6 3-dioxolane.

Sodium hydride (7.4 g in susrpension in oil at 80%) is
added portionwise to a solution of triazole (16.7 g) in
anhydrous DMF (100 ml), at 0°C, under nitrogen.

The temperature is then allowed to rise back to room
temperature; subsequently a solution is -added dropwise of 2-
(4-chlorophenyl)-2-bromomethyl-4-hydroxyethyl-1,3-dioxolane
(26.5 g) in anhydrous DMF (60 ml). _

‘The whole is heated at 120°C for 11 hours.

The reaction mixture is poured into water and is ex-
tracted with ethyl acetate. The.or’ganic_phase is separated
and washea more times with water; the product is then ex-

tracted with 1:4-diluted hydrochloric acid. The aqueous
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solution is made alkaline with sodium hydroxide at 20% and
is extracted with ethyl acetate. The organic extract is
separated, dried over sodium sulphate, evaporated to dry-
ness; the residue obtained is treated with isopropyl ether
to yield a light-coloured solid (7.4 g), having a m.p. of
104-106°C, and the following spectra:
I.R. (cm~1): 3250, 1515, 1060.
lH-N.M.R. (60 MHz), TMS in CDCl. 6:
1.65 (m, 2H); 2.90 (s, 1 H which swaps with D,0); 3.20-4.30
(m, SH); 4.50 (s.broad, 2H); 7.40 (s, 4H); 7.90 (s, 1lH);
8.25 (s, 1H).

Example 14
Preparation of 2-(4-chlorophenyl)-2-bromomethyl-4-hydroxy-

ethyl-1, 3-dioxolane.

A mixture of 1,2,4-butanetriol (18 g), paratoluene-
sulphonic acid (2.5 g), n-butanol (50 ml), tolvene (250 ml),
2-bromo-1-(4-chlorophenyl)-ethanone (33 g) is refluxed for
25 hours, water being distilled off azeatropically.

After cooling, the reaction mixture is treated with a
solution of potassium carbenate; the organic phase separated
is then washed with water, dried over sodium sulphate, and
evaporated to dryness.

A reddish oil is obtained (42.2 g) which is used as
such for the reaction according to Example 13.

I.R. (cm~1): 3400, 1100, 1050, 1020.
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'H-N.M.R. (60 MHz), TMS in cCly, 6:
1.70 (m, 2H); 2.80 (s, 1H which swaps with D,0); 3.55 (s,
2H); 3.55-4.50 (m, S5H); 7.40 (m, 4H);
EXAMPLE 15
Determination of the fungicidal activity against cucumber

oidium (Sphaerotheca fuliginea (Sclech) Salmon)

Preventive activity:

Cucumber plants, cv. Marketer, grown in pot in condi-
tioned environment, have been sprinkled on the lower faces
of their leaves with the product under test in water-aceto-
nic solution at 20% (v/v) of acetone. The plants have been
subsequently kept in conditioned environment for 1 day, and
have been then sprinkled on the upper face of the leaves

with an aqueous suspension of conidia of Sphaerotheca fuli-

ginea (200,000 conidia per ml). The plants have been then
placed again in conditioned environment.

At the end of the incubation time of the fungus (8
days), the severity of the infection has been evaluated, and
it has been given a rating based on an evaluation scale
going from 100 (= healthy plant) to 0 (= completely infect
plant).

Curative activity:

Plants of cucumber cv. Marketer, grown in pot jia coiidi-
tioned environment, have been sprayed on the upper face of

the leaves with an aqueous solution of conidia of Sphaero-
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theca fuliginea (200,000 conidia per ml). After 24 hours

from the infection, the plants have been treated with the
products under test in water-acetonic solution at 20% (v/v
of acetone), by spraying of both the faces of their leaves.

At the end of the incubation time of the fungus (8
days), during which the plants have been preserved in suita-
bly conditioned environment, the severity of the infection

has been evaluated, and it has been given a rating based on

an evaluation scale going from 100 (= healthy plant) to 0 (=

completely infect plant).
The results are reported in Table 2.
EXAMPLE 16

_Determination of the fungicidal activity against the oidium

of wheat (Er}'siphe graminis D.C.)

Preventive activity:

The leaves of wheat, cv. Irnerio, grown in pot in

- conditioned environment, have been treated by sprinkling of

both t,heif faces with the products' under test in water-
acetonic solution at 20% (v/v) of acetone.
After one day of permanence in conditioned
environment at 20‘ic and 70% R.H.,
the plants have been sprinkled on both the faces of their

leaves with an aqueous suspension of Erysiphe qraminis

(200,000 conidia per ml). Aftar 24 hours of permanence in a
humidity-saturated environment, at 21°C, the plants have

been kept in a conditioned environment for the incubation of
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the fungus.

At the end of said incubation period (12 days), the
severity of the infection has been evaluated visually, and
it has been given a rating based on an evaluation scale
going from 100 (= healthy plant) to 0 (= coﬁpletely infect
plant).

Curative activity:

The leaves of wheat cv. Irnerio, grown in pot in condi-
tioned environment, have been s) crayed on both their faces

with an aqueous suspension of Erysiphe graminis (200,000

conidia per ml). After 24 hours of permanence in humidity-
saturated environment, at 21°C, the leaves have been treated
with the products under test in water-acetonic solution at
20% (v/v of acetone), by spraying of both their faces.

At the end of the incubation time (12 days), the
severity of the infect®on has been visually evaluated, and
it has been given a rating based on an evaluation scale
going from 100 (= healthy plant) to 0 (= completely infect
plant).

The results are reported in Table 2.

EXAMPLE 17
Determination of the fungicidal activity against the linear

rust of wheat (Puccinia graminis Pers.)

Preventive activity:

The leaves of wheat, cv. Irnerio, grown in pot in
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conditioned environment, have been treated by sprinkling of
both their faces with the products under test in water-
acetonic golution at 20% {(v/v) of acetone. After one day of
permancence in environment conditioned at 23°C and 70% R.H.,
the plants have been sprinkled on both the faces of their

leaves with a mixture of spores of Puccinia graminis in talc

(100 mg of spores per 5 g of talc). After 48 hours of
permanence in a humidity-saturated environment, at 21°C, the
wlants have been kept in a conditioned environment for the
incubation of the fungus.

At the end of said incubation period (14 days), the
severity of the infection has been evaluated visually, and
it has been given a rating based on an evaluation scale
going from 100 (= healthy plant) to 0 (= completely infect
plant).

Curative activity:

The leaves of wheat cv. Irnerio, grown in pot in condi-
tioned environment, have been sprayed on both their faces

with a mixture of spores of of Puccinia graminis in talc

(100 mg of spores/5 g of talc); after 48 hours of permanence
in humidity-saturated environment, at 21°C, the leaves have
been treated with the products under test in water-acetonic
solution at 20% (v/v of acetone), by spraying of both their
faces.

At the end of incubation time (14 days), the severity



nf the infection has been visually evaluated, and it has
been given a rating based on an evaluation scale going from
100 (= healthy plant) to 0 (= completely infect plant).

The results are reported in Tables 2 and 3.




Puccinia graminis/

TABLE 2
Sphaerotheca fuli- Erysiphe graminis
ginea/cucumber trit./wheat wheat

Compound Dosis Preventive Curative Preventive Curative Preventive
No. g/l Activity Activity Activity Activity Activity

1 0.5 100 100 100 100 100

0.25 100 100 100 100 100

0.125 100 100 100 100 100

0.36 100 100 100 100 100

3 0.5 100 100 100 100 100

0.25 100 100 100 100 100

0.125 100 100 1c0 100 100

0.06 100 100 100 100 100

4 0.5 100 100 100 100 100

0.25 100 1090 100 100 60

0.125 100 100 100 100 40

0.06 100 100 100 100 20

5+6 0.5 100 100 100 100 100
(mixture) 0.25 160 100 100 100 n.d.

0.125 100 100 85 190 80

0.06 100 100 n.d. 100 n.d.

—Ob_
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ginea/cucumber
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Erysiphe graminis

trit./wheat

Preventive
Activity

Curative
Activity

Puccinia graminis/

Activity Activity
100 100
100 100
100 100
100 100
100 100
100 100
100 100
100 100

Preventive Curative
Activity Activity

100 100

100 100

100 100

90 100

100 100

n.d. 100

40 100

85
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TABLE 3

Curative Activity ac inst Puccinia graminis /Wheat

Dosis, g/1 Campound No. 3 Ref. Campound A Ref. Campound 2
0.0018 100 80 0
0.00045 100 50 0

- Ref. Compound A = 1-[2-(2,4-dichlorcphenyl)-4-propyl-1,3-di-
oxolan-2-yl-methyl]-1H-1,2,4~-triazole.
(common name Propiconazole)

— Ref.Compound B = 1-[(2-(2,4-dichlorophenyl)-4- (2-chloroeth-
. o oxy)-1,3-dioxolan-2-yl-methyl]-1H-1,2,4~

triazole (U.S.Pat. 4,338,327, compound
No. 17, Table 1).

e EXAMPLE 18

SN ' The preventive activities have been determined of com-

pound No. 3 and of Propiconazole, against Puccinia graminis

: on wheat, with the same modalities as reported at Example
LI 16, but with the variant that the treatment of leaves by the
esne products has been carried out during the vegetative step of
the earing and that the inoculation with the fungi has been

carried out 21 days after said treatment. The results are

shown in Table 4.

TABLE 4

Preventive Activity against Puccinia graminis /Wheat

Dosis, g/l Campound No. 3 Ref. Campound A Ref. Campound B
0.15 100 70 0
0.10 100 43 0

Ref. Compounds A and B have already been defined at Example 17.



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS

1. Compounds having the general formula:

(CHy) q=CH=(CH) = (X) n = (CHp=CH0) 5-Rg

I |

R, 0 0
/A‘:]
CH - N (I)
| \-_—__N
[ 4 (X R

* including stereochemical isomeric forms thereof,

wherein:
\

, 2; n =0, 1 with the condition that when m = 0,
p=20, 1, g=1, 2;
X is either oxygen or sulphur;

A = N, CH;

cieant R is H, CHB‘ F;
Ry is selected from chlorine, bromine, Eluorine, CF3, phe-
nyl, C;-C,-alkoxy, C,-Cp-haloalkoxy, alkylthio, ‘haloalkyl-

y .. .,* thio, wherein the halcgen is Cl, Br, F;

R, is selected from H, chlorine, bromine, fluorine;

Rg¢ is selected from the group formed by alkyls containing

L RN | WD

from 2 to 4 carbon atoms, and containing at least 4 atoms of
halogen selected from F, Cl and Br, of which at least 3 are

F atoms; alkenyls and alkynyls containing up to 4 carbon
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atoms, containing at least 2 F atoms and, optionally, other
halogens selected between Cl and Br.
2. Compound according to claim 1, which is 1-(2-(2,4-
dichlorophenyl)—4—(1,1,2,2—tetraf1uoroethoxy?methyl—l,3—
dioxolan-2-yl-methyl]-1H-1,2,4-triazole.
3. Process for the preparation of compounds of formula
(I) of claim 1, consisting in submitting to a transketaliza-
tion reaction the ketals of formula:
(?Hz)q—?ﬂ—(CHz)m—(X)n—(CHZ—CHZO)p—Rf
O><O (II)
CH3 “CHj

wherein m, n, p, g, X and Rg have the meanings as specified

at claim 1, with an a-bromoketone having the formula:

<:> (I11)

1

Br R
wherein R, Rl, R? have the meanings as specified at claim 1,
in the presence of an acidic catalyst, at temperatures
comprised within the range of from 60°C to 140°C and in

condensing the intermediate obtained, of formula:



N

- 45 -

(?Hz)q—?H-(CHZ)m-(x)n—(CHz—Cﬂzo)p—Rf

(1V)

with an alkali-metal salt of an azole having the formula:

M (+)

q (=)

5
ol

wherein M is an alkali-metal and A has the meaning indicated

(V)

at claim 1, in a dipolar aprotic solvent, at temperatures
comprised within the range of from 20°C to the reflux tempe- .
rature of the reactants.
4. Process for the preparation of the compounds of
formula (I) od claim 1, consisting in submitting to hydroly-
sis with agqueous mineral acids, at temperatures comprised
within the range of from 20°C to their boiling temperatures,

the ketals of formula (II) of claim 3, and in reacting the

so-obtained diol, having the formula:

(CHZ)q—TH—(CRZ)m—(X)n—(CH2—CH20)p—Rf
OH OH (VI)

with an a-azolylketone having the formula:
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(VII)

//N\A \\
]

in an organic solvent, optionally in the presence of an

aliphatic alcohol, in the presence of a strong acid, at the

reflux temperature of the mixture, azeotropically removing
v o o water formed in the reaction.
*e ‘E S. Process for the preparation of the compounds of
formula (I) of claim 1, wherein n and/or p are equal to 1,
consisting in reacting an alcohol having the general for-
mula:

(CHZ)q—$H-(CH2)m~(X)n-(CH2—CH20)p-H

[
: I

Tt ,//”’/;x<:;cu’/-R (XV)
/N
* .

wherein m, n, p, g, X, A, R, Ry and R, have the meanings as
:ﬁq specified at claim 1 and n and/or p are equal to 1, with a
fluoroolefin of general formula:
X1
CFp= C (IX)

X



wherein ¥X; is Cl, F, CF3 and X, is F, CFj, in a dipolar
aprotic solvent, or in an alcoholic solvent, in the presence
of'catalytic or stoichiometric amounts of a strong base, at

. . . = o
temperatures comprised within the range of from 0 C to

100°C.

6. Method for fighting fungal infestations in useful
plants consisting in distributing on the plant, on the szeds
or on the surrounding ground, when the fungal infestation is
expected or is already in progress, an éefficacious amount of
a compound according to claim 1, as such or in the form of a

suitable composition.
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7. Method for fighting fungal infestations in useful
olants consisting in distributing on the plant, on the seeds
or on the surrounding ground, when the fungal infestation is
expected or is already in progress, an efficacious amount of
f the compound 1-[2-(2,4-dichlorophenyl)-4-(1,1,2,2-tetra-

fluorocethyloxy)methyl-~1l,3-dioxolan-2-ylmethyl]-1H-1,2, 4~

triazole according to claim 2, either as such, or in the
form of a suitable composition.

8. Antifungal compositions containing one or more
compounds according to claim 1, together with a solid or

liquid carrier, and possibly other additives.

2. Antifungal compositions containing the‘compound 1-

i [2-(2,4-dichlorophenyl)-4-(1,1,2,2~tetrafluorcethyloxy)-
methyl~1l, 3-dioxolan-2-ylmethyl]=1H-1,2,4-triazole, together

*eeus with a solid or liquid carrier, and possibly other addi-

et e tives.
|

Compounds as defined in claim 1 and substantially as

herein described with reference to the Examples.

[
“ﬁ Dated this 15th day of January 1990
o

MONTEDISON S.p.A.
By their Patent Attorney

GRIFFITH HACK & COC.




