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PATENTS ACT 1952-1973

APPLICATION FOR A PATENT

We PRESIDENZA DEL CONSIGLIO DEI MINISTRI - Ufficio del Ministro per 
ii coordinamento delle iniziative per la ricerca scientifica e tecnologica

of 76, Lungotevere Thaeon di Revel - Roma, ITALY

hereby apply for the grant of a Patent for an invention entitled:
"(1,3-imidazole, triazole, pyrimidine or pyridine) 
amide N-substituted compounds with antifungal 
action".
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which is described in the accompanying complete specification, This 
Application is a Convention Application and is based on the Application 
numbered: 210Z7 A/88 for a Patent or similar protection made in Italy on 23rd 
June, 1988.
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SYDNEY N.S.W. 2000 
AUSTRALIA
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[" ASSXGNEE-APPLICANT~|

(Name of 
applicant)

(Title)

COMMONWEALTH OF AUSTRALIA 

PATENTS ACT 1952 (AS AMENDED)
DECLARATION IN SUPPORT OF AN APPLICATION FOR A PATENT

In support of an Application made by: PRESIDENZA DEL CONSIGLIO DEI MINISTRI 
Ufficio del Ministro per il coordinamento delle iniziative per la 
ricerca sqientifica e tecnologica.
for a patent for an invention entitled:

"NITROGENOUS HETEROCYCLIC COMPOUNDS WITH ANTIFUNGUS ACTION".

(Full name of I, Luigi Cotti of ISTITUTO GUIDO DONEGANI S.p.A.
signatory)

(Address of 
signatory)

(Insert
detailstof
inventor/s) 

»<· »«* ' -
tt

(Insert ·> 
details of 
assignment, 
etc.)

• ft I »• ft
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(Dcle?e,.' 
paragraphs 
3 and, 
for .)075- 
Convention 
application)

(Place and 
date of 
signing)

of Via Caduti pel Lavoro - Novara, Italy

do solemnly and sincerely declare as follows: r

1. I am authorised by the above mentioned applicant for the patent to make this 
Declaration on its behalf.
2. The name and address of each actual inventor of the invention is as follows: Giovanni CAMAGGI - via Ragazzi del 99 28100 Novara, Italy;

Lucio FILIPPINI - 27, via Fratelli Cervi 21047 Saronna, Varese, 
Carlo GARAVAGLIA - Italy;

τ,,-iH μτπτγμτΆ' Piazza Vittoria 20012 Cuggiono, Milan, Italy;
Luigi MIRENNA -4 , via Gamboloita 20139 Milan, Italy; and 
Isabella VENTURINI - 21, via Marco d'Agrate 20139 Milan, Italy

and the fact(s) upon which the applicant is entitled to make this application are 
as follows:
The inventors made the invention for and on behalf of the applicant 
in the course of their employment by the applicant.

3. The basic application(s) as defined by Section 141 of the Act was{vjg£g) made 
as follows:
Country . ...ITaXy.................... on · .*/V.n.e. .??.>. Λ??.8. ............
in the name (s) Pr'4? ide.nza ,άςί. .C.qpgi^lip. .dei . MinistrX .-r. UXficizi .del.
Ministro per il coordinamento delle ipiziative per la ricerca. and in gei'erttiTf c&‘ *e’ *ffec:’n'0l0Jr’i’ca·...........  ........... .................................................

in the name(s) ... .............................. ............................
and in ................................................................... .. on

in the name(s) ............................... . .................. .................

4. The basic applica tion (x) referred to in the preceding paragraph of this 
Declaration was (ϊϊκκβΦ the first application(jt) made in a Convention country' in 
respect of the invention the subject of this application.

istituto, guido,

Declared at Milan this 14th day of June, 1989. |
for PRESIDENZA DEL CONSIGLIO DEI „ MINISTRI .

Signed: ..Uificio del. Ministro per il··*
S.p.A, „ ,,..__ epordinamento-delle iniziahi've per

Cotti Pos tlon! la ‘ricerca' scieriVi'i'ica e ' '' ’ ’' ί

tecnologica.
S FRAZER, P.0. BOX 2133, G.P.O., SYDNEY, N.S.W. 2001 

AUSTRALIA ,
GRIPE I Til TJAS
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(12) PATENT ABRIDGMENT (11) Document No. AU-B-36730/89 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 626134

(54) Title
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(57) Claim

1, A compound having the formula:

Ar-X-Ei -N-Bi-Z-Rhl
u

1
(I)

wherslnf
Ar represents a phenyl; a phenyl substituted with

one or more halogens, (C1-C3)-alkyls, (Cj-Cj)- 
haloalkyls, (C2-C4)-alkenyls, (C2-C4- _
haloalkenyls, (C1-C3)-alkoxy groups, (C1-C4)- 
haloalkoxy groups; a pyridyl, a pyridyl 
substituted with one or more halogens or with 
(C1-C3 )-haloalkyls;

Κ,Χ,Ζ, are, independently of each other, either O or

Sf ’ *.

Bj, B2 which may be equal to or different from each

other, are linear or branched (Cx-Cg)-

K

I

3^3
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(10)626 534

- ■
alkylidenes; \

Rhl represents a (C1-C5)-haloalkyl containing from 1

to 9 halogen atoms, a (C2-Cg)-haloalkenyl i,
- !

containing from 1 to 9 halogen atoms, (C3-C8)-
■ . : : ; -,, I

haloalkoxyalkyls, (C3-Cg)-haloalkoxyalkenyls; |
1 ί

A represents a nitrogen-containing heterocyclic I

group selected from the class consisting of

Rj

Ri

Ri

N

wherein: 

Rl/ r2/ R3

G

which may be either'equal to, or different from 

one another, are: H, (Ci-Cgj-alkyls, (Οχ—Cg·) — 

haloalkyls, (C2-C5)-alkenyls, (c2-c6)-haloalkfeoyls 
(■Cg-Cg) -alkinyls , (,Ο^-Cg )x-haloalkinyls i and 

represents either CH or N.

13. Method for combating fungal infections in useful 

plants, consisting in distributing on the plant, on the seeds 

or on the surrounding soil, when the fungal infection is 

expected of is already in.course, an efficacious amount of a 

compound according to any one of the claims from 1 to 10, as 

such or as a suitable composition.
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TO BE COMPLETED BY APPLICANT

Name of Applicant: PRESIDENZA DEL CONSIGLIO DEI MINISTRI 
- Ufficio del Ministro per ii coordinamento 
delle iniziative per la ricerca scientifica e 
tecnologica

Address of Applicant: 76, Lungotevere Thaeon di Revel - Roma, 
ITALY

Actual Inventor: GIOVANNI CAMAGGI; LUCIO FILIPPINI; 
CARLO GARAVAGLIA; LUIGI MIRENNA and 
ISABELLA VENTURINI

Address for Service: GRIFFITH HACK & CO.
71 YORK STREET
SYDNEY NSW 2000
AUSTRALIA

Complete Specification for the invention entitled:

"(1,3-imidazole, triazole, pyrimidine or pyridine) 
amide N-substituted compounds with antifungal 
action”.

H, he following statement is a full description of this invention, 
hiding tlie best method of performing it known to us:-

7A/bm
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DESCRIPTION , OF THE,.INVENTION

10

The present invention relates to 
nitrogen-containing heterocyclic compounds endowed with a 
high antifungal activity, to the process for preparing them 
and to their use in the agrarian field as fungicides.

Therefore, an object of the present invention is 
the provision of compounds having the general formula:

Ar-X-Bf-Ν-Βϊ-Z-Rhl
u .

(I)

15

• ft » »• «*

20

« ft ® β

25

wherein:
Ar

K, X, z

Br b2

♦ « » ·» · ·ί · ·β · «« « « ». «» · · «

Rhl

• * 9 <·
»«<·©·«

30

represents a phenyl; a phenyl substituted with 
one or more halogens, -alkyls,
(C1-C3)-haloalkyls, (C2-C4)-alkenyls, 
(C2-C4)-haloalkenyls, (C^-Cg)- alkoxy . 
groups, )-haloalkoxy groups; a
pyridyl, a pyridyl optionally substituted with 
one or more halogens or with 
(C^-C3)-haloalkyls;
are, independently of each other, either O or S; 
which may be equal to, or different from, each 
other, are linear or branched '
(C^-Cg)-alkylidenes;
represents a (C1-Cg)-.haloalkyl containing
from 1 to 9 halogen atoms, a
(C_^C„)-haloalkenyl containing from 1 to 9 z o
halogen atoms, (C3-Cg)--haloalkoxyalkyls, 
(C3-Cg)-haloalkoxyalkenyls, with ‘'he halogen 
being preferably fluorine;
represents a‘nitrogen-containing heterocyclic 
group selected from among;
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- 3 -
wherein:
Rl, R2» r3/ which may be either equal to, or different from, 

one another, are:
H, (cl“c6)-alkyls, (Cp-Cg)-haloalkyle, (Cg-Cg)-

5 alkenyls, (C2-Cg)-haloalkenyls, (C2-Cg)-alkinyls,

(C2-Cg)-haloalkinyls; and

G represents either CH or N.

The following are further objects of the present

invention:

10 —salts of the compounds of general formula (I) derived from an 

inorganic acid such as a halide acid, for example hydroidodic 

acid, hydrobromic acid, hydrochloric acid; sulfuric acid, 

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

organic acid, such as acetic acid, propionic acid, ethanedioic

15 acid, propanedioic acid, benzoic acid, methanesulfonic acid, 4- 

metbylbenzene.e;Ulfonic acid, and so forth; and 

:—metal complexes obtained by a complexation reaction between 

the derivatives of type (I)· with an organic or inorganic metal 

salt, such as a halide, a nitrate, a sulfate, a phosphate of,

20 e.g., copper, manganese, zinc, or iron.

Examples of compounds of general formula (I),

according to the present invention, are reported in the 

following Table 1:
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C1 Cl

Cl

Table

X, Κ, 2 Bj

0, 0, 0 -CH2CH2- CHzCHz- -CF2CF2H

0, 0,.8 . -CHzCHz- CHzCH2- -CF2CF2H

0, 0, 0 -CHzCHz- CHzCHz- -CF2CF2H

0, 0, 0 -CH2CH2- CHzCHz- -CFzCFzH

L
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«

Ar X, Κ, Ζ Βι Bz Rhl A

0.

0. 0 CHzCHi -CHzCHz- -CFzCFzH

0. 0

α

0. ο

CHzCHz­

CHz CHz­

CHzCHz-

-CHzCHz-
Hs

-CFzCFzH
cn

I

CHzCHzCHz- -CFzCFzH

CHzCHz- -CFzCF.HOCF3
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(cont’d)

Bz Rhl A

-CHzCHz CFzCFzH

1
CA

I

i

I
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Ατ χ, Υ, Ζ Β1 B2 Rhl A

10

Φ

ocf2cf2h

0, 0Γ 0 -ch2ch2- -CH2CH2- -CF2CF2H-

tl
Q

11
έΐ

0, 0, 0 -OUCH-- 4- b -ch2ch2- -CF2CF2H-
ό

12 0, 0, 0 ' -CH2CH2- -CH2CH2- -CF2CF2H-
' ώ

13
$

0, 0, 0 -CH2ai2- -CH2CH2- -CF2CF2H-

ό

14
φ“

0, 0, 0 -CH2CH2- -Cr?CFClH

ά

15

Cl

0, 0, 0 -^2^2- --0^2- -CF2CF2H-



Compounds of the general formula (I, may be prepared 

by several synthesis routes, some of which are summarized in 

the following schemes:

SYNTHESIS ROUTE (1)

Ar-X-H + Y-Bi-Y

(V) (VI)

10

• · · ·• · e »
15

(X)

©• ft»· 
«»»#

β ·

20

(I) “7

25

I
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Y » a leaving group, such as, e.g., a halogen or a eulfonio 

acid ester.

According to the above scheme (1), the compound (VII) 

is obtained by the reaction of the compound (V) with the 

compound (VI), in the presence of a base, such as, e.g., sodium 

hydroxide or potassium hydroxide, sodium hydride, potassium 

tort.-butoxide, or of an alkali-metal carbonate to which a 

phase-transfer catalyst is added, in suitable solvents, such 

as, e.g., water or such alcohols as methanol, ethanol, butanol, 

ethylene glycol, or, in case the reaction is to be carried out 

under phase-transfer conditions, in an aprotic polar solvent, 

such as, e.g., dimethylformamide, methyl-pyrrolidone, or in an 

aromatic solvent, such as toluene, or in a halogenated solvent 

such as, e.g., methylene chloride or dichloroethane.

The reaction temperatures may be within the range of 

from 0°C up to the boiling temperature of the solvent, as 

described in Organic Synthesis, Coll. vol. I, page 435.

The compound (V) may also be used in salified form 

with alkali metals or alkaline-earth metals.

The compound (VII) is then reacted with an amine 

(VIII) or with an amine (IX), in the presence of either an 

inorganic ox an organic base, such as, e.g,, an alkali metal 

hydroxide, carbonate or bicarbonate, triethylamine or pyridine, 

or by using an excess of the amine (VIII) or (IX) as an acid 

accepter, by operating in solvents, and under conditions which 

are analogous to those indicated in the previous step.
Λ

According to the amine used, the Intermediate (X) or 
the intermediate (XI) axe, respectively, obtained.

I i
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The intermediate (XI) is then reacted with a carbonyl 

derivative of the nitrogen-containing heterocyclic compound 

(A), e.g., with carbonyl-diimidazole in aromatic or halogenated 

solvents, at temperatures, within the range of from 0°C up to

5 boiling temperature of the solvent, in order to obtain the 

compound (I).

According to a different route, the compound (XI) is 

reacted with phosgene or thiophosgene in such organic solvents 

as ethyl acetate, with the compound (XII) being thus obtained,

10 from which, by means of subsequent reaction with a nitrogen- 

containing heterocyclic of the (A) type, for example imidazolo, 

the compound (I) is obtained.

According to an alternative route, the compound (XI) 

is reacted with the chloride of a nicotinic acid in order to

15 obtain the compound (I) ,

The intermediate compound (XI) may also be obtained!

--by the reaction of addition of the compound (X) to a 
polyfluoroolefin, for example of the

CF2”CXiX2

20 type, wherein

Χχ « Cl, F, CF3, OCF3, and 

x2 w F, CF3,

in the presence of catalytic or stoichiometric amounts of 

strong bases, such as sodium hydride or potassium tert.-

25 butoxida, in such dipolar erratic solvents as

dimethylsulf oxide, dimethylformamide, or in an alcoholic 
solvent, such as, e.g., tert .-butanol, at temperatures within

* the range of from -20°C up to 100°C; or

1
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—by the reaction of an alkali-metal Balt of the compound (X) 

with compound of the Τ-Rhl type, wherein Y is a suitable 

leaving group such as a halogen or a sulfonic ester.

In a similar way, the amine (IX) may be obtained from 

5 the compound (VIII) by meane of the same methods as reported

above for compound (XI).

The compounds which contain an -Rhl group in which at 

least one hydrogen atom and more than one halogen atom are 

present, may be transformed into the corrresponding unsaturated

10 compounds by dehydrohalogenation,

.SYNTHESIS ROUTE f2).

15
Ar-X-H + Y-(CHz )■ -1-i-NH-Bj ■

OH

(V) (XIII)

ft ftft · ft ftft ft ft ft

20

• 0

Ar-X-(CH2)»-1-C-NH-Bi-0H
ft β a ft » ftft« a « ©ft β « «ftftftft a > ft· 3 ft

(XIV)

.’•‘I

ft ft « » ft ft
25

ftft < tft
HI*

v
Ar-X-(CHj).-,-i-NH-Bi-OH 

JtH)
(XIV)

(X)
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According to the above synthesis route (2), the amide 

(XIV) ie obtained by reacting the compound (XIII) with the 

compound (V), In the presence of either organic or inorganic 

base?, In such solvents as methanol, ethanol, ethylene glycol,

5 polyethyleneglycols, dimethylformamide, or under phase-transfer 

conditions.

The compound (XIV) is subsequently reduced to yield 

the compound (X), e.g., by using lithium-aluminum hydride in 

solvents of the ether type, such as tetrahydro furan, and the

10 intermediate (X) is then transformed into the ct^-jound (I) by 

following one of such routes as shown in the above Synthesis 

Route (1).

’ SYNTHESIS ROUTE (3) .

I

I

r

■ί
ί

H

.u-U

15
O-ethyl

Ar-X-H + Y-(CH,).-,-i-H
A~ethy1

(V) (xv)

i·
£

β ·# »• ··» 
r « β
• <t » 

a · » ···
» a ·

i'

20
O-ethyl

Ar-X-(CHi).-i-i-H
• A-ethyl

(XVI,

♦ « 6 · · a• · e
·♦ ,©• •we «-····

25
(X)

(H)
+ (VIII)

Ar-X-(CHj).-,-CH=O 

(XVII)
• * · ·

.*·····
[H] + (ΪΧ,

• « · ·• · *

I

(XI,4

wherein: m a 1 - 6

Λ ;·

ii'Cs

'! ί



(]

-gS*'*

t

//
i/I

t

• 0rt « 
»<· ·ι 
• # ©

• · 9 ·
«
β * Ο• ® Λ«»»9• 0 β C• ♦ Ο• · • ·

··»· β ·• 9ί »: · «
····«»

9 ·

■ 13 ■

According to the Synthesis Route (3), by reacting 

compounds of type (XV) with compounds (V) the acetal (XVI) is 

obtained, from which by the subsequent unblocking the aldehyde 

(XVII, is obtain>d, whichis reacted with the amine (VIII), in

5 the presence of reducing systems, such as, e.g., hydrogen and 

catalysts, e.g., Pt or Pd, in organic solvents such as, e.g., 

methyl alcohol, under neutral conditions or under acidic 

conditions, e.g., by sulfuric acid, in order to yield the 

compound (X) from which, by following such routes as shown

10 under the above Synthesis Route (1), the compound (I) is 

obtained.

As an alternative, the aldehyde (XVII) is used for 

the reducing alkylation of the amine (IX), e.g·, with sodium 

cyano-boron-hydride under conditions known per Be from the

15 pertinent technical literature, in order to yield the compound 

(XI), which is then converted into the compound (I) by 

following one of the above described synthesis routes.

The compounds of general formula (I) are very 

powerful inhibitors of the growth of several species of

20 pathogenic fungi which attack the cultivations of useful

plants. They shown both a preventive activity and a curative 

activity when applied to useful plants or to parts thereof, 

such as, e.g., the leaves, and are particularly efficacious in 

preventing diseases caused by biotrophic pathogen fungi, such

25 as, e.g,, thoee belonging to the Eryslphe genus and to the 

Pucclnla genus.

Examples of plant diseases which may be fought with 

the compounds according to the present invention are the 

following:

Ij
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—Ervsiphe qramlnlB on cereals;
—Sphaeroteca fullqlnea on cucurbits (e.g. 

cucumber);

—Pucclnla on cereals;

5 —Septorla on cereale;
—Helminthosporlum on cereals;

—Rhynchosporlum on cereals;

’—Podosphaera leucotricha on apple tree;

—Uncinula necator on vine;

10 —Venturia lnaetrualls on apple tree;

—Piricularia orysae on rice;

—Botrytls cinerea:

—Fusarlum on cereals; 

as well as other plant diseases .

15 For practical uses in agriculture, it is often

advantageous to have available fungicidal compositions 

containing one or more compounds of formula (I) as their active 

ingredient.

Th<2 application of these compositions juay take place

20 on any parts of the plants; for example, on leaves, stems, 

branches and roots, or on seeds before sowing,, or also on the 

ground on or near where the plant grows.

Compositions may be used which are in the form of dry 

powders, wetting powders, emulsifiable concentrates, pastes,

25 granulates, solutions, suspensions, and bo forth; the selection 

of the type of compositions will depend on the specific use 

contemplated. These compositions are prepared in a per se 

known way, e.g., by diluting’or dissolving the active substance 

with a solvent medium and/or a solid diluent optionally in the

a
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presence of surfactants. As solid diluents or supports, the 

following may be used: silica, kaolin, bentonite, talc, fossil 

flour, dolomite, calcium carbonate, magnesia, gypsum, clays, 

synthetic silicates, attapulgite, Bepiolite. As liquid

5 diluents, besides water various types of solvents may be used, 

for example aromatic solvents (benzene, xylenes or blends of 

alkylbenzenes), chloroaromatic solvents (e.g,i, chlorobenzene), 

paraffins (petroleum fractions), alcohols (e.g., methanol, 

propanol, butanol), amines, amides (e.g., dimethylformamide),

10 ketones (e.g., cyclohexanone, acetophenone, isophorope, 

ethylamyl-ketone), esters (e.g., isobutyl acetate).

As surfactants: sodium, calcium or triethanolamine 

salts of alkylsulfates, alkylsulfonates, alkyl~«ryl-sulfon(ates, 

polyethoxylated alkylphenols, fatty alcohols condensed with

15 ethylene oxide, polyethoxylated fatty acids, polyethoxylated 

sorbitol esters, polyethoxylated fats, lignin-sulfonates may be 

used. The compositions may also contain special additives for 

particular purposes., e.g., such bonding agents as gum arable, 

polyvinyl alcohol, polyvinylpyrrolidone.

20 If desired, to the compositions according to the

present invention other compatible active substances such as 

fungicides, plant protection products, phytoregulah. rs, 

herbicides, insecticides, fertilizers, may also be added.

The concentration of active substance in the said

25 compositions may vary over a wide range, according to the 

active compound, the culture, the pathogenic agent, the 

environmental conditions, and the type of formulation to be 

adopted. In general, the concentration of active eubsthnee is 

within the range of from 0.1 to 95*, and preferably from 0.5 to

I
II
It

I ·

■'7
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The following exomplee are supplied in order still 

better to illustrate the invention, but without implying any 

unnecesary limitations in the scope thereof:

• example 1

5 Synthesis of N-2-(l,l,2,2-tatrafluoro-ethoxvl--ethvl-N-r2-(3-
trlfluoromethvl-phenoxv) ethyl 1-l-carboxyamido-imldazole

(Compound 11

To a solution of 1.3 grams of N-2-(l,l,2,2- 

tetraf luoro-ethoxy) -ethyl-N- [ 2-(3-trif luororaethyl-phenoxy) - 

10 ethyl]-amine in 9 cc of toluene, 0.73 g of carbonyl-diimidazole 

is added. The mixture is kept stirred for 8 hours at 80°C, 

under a nitrogen blanketing atomosphere. After eliminating the 

reaction solvent by evaporation under reduced pressure, the 

residue is collected with methylene chloride. The solution is 

15 washed with water, dried over sodium sulfate, and evaporated 

under reduced pressure. The raw material thus obtained is 

purified by means of chromatography on silica, with a 95:5 

(volume/volume=V/V) mixture (of CH2CI2! MeOH as the eluent.

1.2 g is obtained of an oil, the spectroscopic 

20 characteristics of which are consistent with Compound 1.

^H-NMR (60 MHz) in CDCI3:

δ = 3.93 . (2H, t)

' ί

• W *W» ■ ·■ · ·««

3.93

3.96

4.25
6.13

7.00-7.50
8.00

(2H, t) 

(4H, t) 

(1H, tt) 

(6H, m) 

(IH, s)

I > )

ή·*»
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EXAMPLE 2

Synthesis of N-2-(l,1.2,2-tetrafluoro-ethoxv)-ethvl-N-r2-(3-

trlfluoromethvl-phenoxv 1 ethyl 1 -amine

To a solution of 2.0 grains of 2-[2-(3-trifluoro“

5 methyl-phenoxy)-ethylamine]-ethanol in 14 cc of

dimethylsulf oxide, cooled at 5 °C, 0.35 g of potassium tert.- 

butoxide is added. To the reaction flask tetrafluoroethylen<-> 

is charged; the development of a slight exothermic heat is 

observed. The reaction mixture is kept standing for some hours 

10 under an atmosphere of the same gas (tetrafluorcethylene) the 

solution is then quenched by pouring into deiorf .Cid water and 

-he whole is extracted with methylene chloride. The organic 

phase is dried over sodium sulfate and is evaporated. 1.3 g of 

an oily residue is pbtained.

■4
# » · B

15 1H-NMR (60 MHz) in CDCI3:

δ = 2.83

2.90

(2H,

(2H,

t)

t)
® 9• » · 9Ot 9 9 « « « ο β 4.03 . (4H, υ
• s9 9• »0 9999

5.70 (IH, tt)
9 90 0»O « 9 20 7.00-7.50 (4H, m)

9 90 99 9 9 99. 9 9? , * EXAMPLE 3

• ·w » β »» » ·• · ·
» * · »«« « * «;

Synthesis of 2-Γ2-ί3-trlf luoromethvl-phenoxv1: ethvlaminol-

ethanol
17,7 g of l-bromo-2-(3-trifluoromethyl-phenoxy)- 

25 ethane is added dropwise td a solution of 14.1 g of

ethanolamine in 33 cc of ethanol. The mixture is kept stirred 

for 40 hours at room temperature,, the solvent is then 

evaporated under reduced pressure and the residue is collected

n r· r* ..W .
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with 5 N NaOH (26 cc). The thus obtained solution ie extracted 

with methylene chloride, which is subsequently washed with 

water, dried over sodium sulfate and evaporated to dryness. A 

white crystalline solid is obtained, which is collected with

5 hexane, filtered and washed with the same solvent. 12.2 g of 

product is obtained.

1H-NMR (60 MHz) in CDCI3:

2.95 (2H, t)

3.20 (2H, t)

3.90 (2H, t)

4.35 (2H, t)

7.00-7.50 (4H,

EXAMPLE

m)

4

* © e ·• a* 9 O»·
«· *4 a > a » a♦ a• aa >
♦ 090

·»■s aa a
·»«♦' 

a a » > 
• > 
aa «

4a

« a 
• a a a

a β a
• a a 

aa •
a « a a

KU
a « « <»

«I
a«-«itat a «

Synthesis of l-bromo-2-(3-trlf luoromethylphenoxy)ethane

15 A solution of NaOH at 33% (17 cc) is added dropwise

to a solution of 3-trif luoromethylphenol (2.5) and 1,2- 

dibromoethane (30.0 g) in deionized water (30 cc). The 

resulting fixture is kept under refluxing conditions for 7 

hours. The reaction mixture is then cooled, the oil formed is

20 separated from the aqueous phase and distilled under a pressure 

of 15 mm Hg. The fraction within the range of from 118° to 

120°C is collected. 26 g of the desired product is obtained. 

1H-NMR (60 MHz) in CDClai

2.95 (2H, t)

3.20 (2H, t)

3.90 (2H, t)

4.35 - (2H, t)

7.00-7.50 (4H, m)

Mi»·
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EXAMPLE 5

Sythesls of Ν-Γ 2-f 1.1.2,2-tetraf luoroethoxv)-ethvlT-N-f 2-
( 2,4.6-trichlorophenoxy 1-athyll-l-carboxyainldo-imidazole
f Compound 2)' 

5 The process is carried out in the same way as in

Example 1, starting from N-[2-(l,l,2,2-tetrafluoroethoxy)- 

ethyl ] -N- [2-(2,4,6-trichlorophenxoy) -ethyl) -amine 

1H-NMR (60 MHz) in CDCI3:

δ = 3.90 (4H, m)

4.20 (4H, m)

5.66 (1H, tt)

7.00-7.44 (3H, ®)

7.90 (1H, s)

EXAMPLE 6

10

15 Synthesis of N-r2-(l,l,2,2-tetrafluoroethoxv)-ethvn-N-r2-

I 2,4,6-trichlorophenxoy \-ethyllamine
ft Φ ft ·ft ft· 0• Γ © ··· © c The process is carried out in the same way as in

■ t ■
■ Si

■ ■■ 1 !
• ft 0• ftft ft• »ft f

Example 2, starting from 2-(2-(2,4 ,6-trichlorophenoxy)-ethyl)- / : j._ J-
ft ft © ft« • c·• ε $©a ¢.

amino]-ethanol
1

• tie• 0 · <
• © 0

20 I-H-NMR (60 MHz) in CDCI3 • 1

• * δ = 2.95 (2H, t)
• e ©• » ·» »1» 3.05 (2H, t)

$»■ #
: J© ·

·«·• · · 4.10 (4H, t) · ■ ' ■ ■: t ■ ■ ■
•
β» · * »

* 5.66 (1H, tt) ■; j

25 * 7.33 (2H, s) ί' ί

• ·«. ·
-I
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20

' EXAMPLE 7

Synthesis of 2-Γ 2-f 2,4,6-trichlorophenoxv)-ethvl-ajnlno1-ethanol

The process Is carried out in the (jams way as in 

Example 3, starting from l-bromo-2-(2,4,6-trichlorophenoxy)-

5 ethane

1H-NMR (60 MHz) in CDCI3! 

δ = 2.70 (2H, t)

2.87 (2H, t)

3.65 (2H, t)

4.40 (2H, t)

7.72 (2H, s)

EXAMPLE 8

10

Synthesis of l-bromo-2-( 2,4,6,trlchlorophenxoy)-ethane

The process is carried out in the same way as in 

15 Example 4, starting from 2,4,6-trichlprophenol

1H-NMR (60 MHz) in CDCI3:

·■* ft ·• ·0 ftftft··
δ = 3.65 (2H, t)

• ft ft·• * ft• ft 4.30 ’ (2H, t)
ft ftftft ft ftft e** 7.31 (2H, b)

• ft4ft «ft ft ft 20 EXAMPLES 9-14
• β # ft< ft ftft ft• ft By operating according to a

ft« ·9 ft · ft 9β* ft*000• « 9• · ft : ft4
IUi<< I « «

that of Example 1, the following compounds were prepared by 

starting from the corresponding amines.

« Mi « Η» *«<

■·««,

i



ί I

«•ftft « ftβ ftft ft ft ft oft ftft « * ft.ft ft ft * «ft ft ftft e t fto ftfto ft « Oft ft ft ft ft ft
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Compound 3:

N-2- (1,1,2,2-tetraf luoroethoxy)-ethyl-N- [ 2- (4-chlorophenoxy}~ 

ethyl J-l-carboxyamido-imidazole 

^H-NMR (60 MHz) in CDCI3:-

δ = 90 (4H, m)

20 (4H, ra)

60 (1H, tt)

60-7.40 (4H, m)

00 (1H, B)

10 Compound 4 i

N-2-(1,1,2,2-tetrafluoroethoxy)-ethyl-N-(2- —(2,4,5-trichloro-

phenoxy)-ethyl ]-1-carboxyamido-imidazole 

-H-NMR (60 MHz) in CDCI3:

15

95 (4H, m)

20 (4H, m)
f

70 (1H, tt)
i;

95-7.50 (4H, m) ■ > Ϊ

00 • (1H, b)

Compound 5:

20 N—2—(1,1,2,2-tetrafluoroethoxy)-ethyl-N-[2-(2,4-dichloro- 

phenoxy) -ethyl] -1-carboxyamido-imidazole 

^•H-NMR (60 MHz) in CDCI3:

25

4.05 (4H, m)

4.30 (4H, m)

5.70 (1H, tt)

6.90-7.50 (5H, m,

8.00 . (1H, «)

0

.*W OTo -•v .
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Compound 6: '
N-2-(1,1,2,2-tetraf luoroethoxy) -propyl-N- [2-(2,4,6-trichloro·· 

phenoxy) -ethyl ] -1-carboxyamido-imidazole 

^•H-NMR (60 MHz) in CDC13»·

j
ί­
ί

ί
ί

1.35 (3H, d)

3.6-4.30 (7H, m)

5.70 (1H, tt)

7.50 (4H, m)

8.00 (1H, s)

10 Compound 7: >·

N-3- (1,1,2, 2-tetrafluoroethoxy)-propyl-N-[2-(2,4,6-trichloro-

phenoxy) -ethyl ] -1-carboxyamido-imidazole

^•H-NMR (60 MHz) in CDCI3:

δ = 2.15 (2H, m)
• ft ft ft • ftft ftft P ft ft 15 3.80 (4H, m)

• ft 03• ' ft• ft• ft 4.10 (4H, m)
ft ft
ft «ft ft 5.65 (1H, tt)
ftft ft ft·**« ftft ft ft

7.00-7.40 ‘ (4H, m)
• J ftft ftft ft 7.95 (IH, B)

ft ft ftft 9 ft
20 Compound 8s

• ftftft ft
• CO ftft ft ft N-2- (1,1,2-trif luoro-2-trif luoromethoxy-ethoxy )-ethyl-N

ft ftft*0 ftft · ft ft trif luoromethylphenoxy) -ethyl ] -i-carboxyamido-imidazole
ft··· 1H-NMR (60 MHz) In CDCI3:

♦ ft «ft ft- · ' ftft ft δ = 3.90 (4H, m)
ftft ftft :: ftftftftftftft• ft 25 4.60 (4H, ra)

5.65 (IH, dt)

6.90-7.60 * (611, m)

8,00 8) ,

I
ί ί I ; 
< i!



tt»·· 
IB «ft 
» · ·

• ttft tt• «»0

ft 0 tt * ·· «. ·* ft ·

ο β ο ft » tt tt» » ««ft

• ttft ft tt• · tt: © · tt

- 23 -

EXAMPLE 15

Synthesis of N-2-I1,1,2,2-tetrafluoroethoxv)-ethvl-N-r2-(4-

chlorophenoxy) ethyl 1 -3-carboxyamldo-pyrldine
f Compound 9)

5 To a solution of N-2-(l,l,2,2-tetrafluoroethoxy)-

ethyl-N-[ 2-(4-chlorophenoxy)-ethyl]-amine (1.0 g) and of 

nicotinoyl chloride (0.56 g) in methylene chloride (6.5 cc), 

triethylamine (6.9 g) is slowly added dropwise.

The reaction mixture is kept overnight with stirring

10 at room temperature. The reaction mixture is then treated with 

water, the organic phase is separted, dried and evaporated 

under reduced pressure.

The so-obtained mixture is purified by chromatograph

20

on silica, uying as the eluent a 95:5 (V:V) mixture of

CH?Cl2sMeOH, 0.5 g is obtained of an oil, the spectroscopi

characteristics of which are consistent with Compound 9.

•^H-NMR (60 MHz) in CDCI3:

<5 = 3.90 (4H, m)

4.20 (4H, m)

5.75 (1H, tt)

6.60-8.00 (7H, m)

8.65 (1H, s)
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(Compound 10) ’

N-(2-(1,1.2,2-tetrafluoroethoxv) ethyl )-N-( 2-(4-(1,1,2,2-

tetraf luoroethoxyphenoxv)ethyl I -1 carboxvamido-lmidazole-

1K-NMR (60 MHz) in CDClgs.

5

10

15

20

25

δ = 3.90 (4H, m)

4.20 (4H, m)

5.65 (1H, tt)

5.87 (1H, tt)

6.7-7.3 (5H, m)

7.97 (1H, E) .
. >

(Compound 111

N-(2-(1,1,2,2-tetrafluoroethoxv) ethyl)-N-( 2-( 3-

f luoronhenoxvl ethyl )-1-carboxvamido-imidazole

1H-UMR (60 MHz) in CDCljl

δ b 3.80 (4H, m)

4.25 (4H, m)

5,75 (1H, tt)

£.50-7.55 ‘ (SH, m)

8,05 (1H, s)

(Compound 12

N-f 2-f1,1,2,2-tetrafluoroethoxv)ethyl)-N-(2-( 2-

f luorophenoxv 1 ethyl 1 -1-carboxvamido-imidazole

1H-NMR (60 MHz) in CDCI31

δ b 3.85 (4H, m)

4.15 (4H, m) ,

5,60 (1H, tt)

6.80-7.40 , (5H, m)

7,93 , (1H, 8)

Iί

I

* .

f

i

b*»6 '
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(Compound 13) .

Ν-(2-11.1,2,2-1 e tra fluoroathoxy) ethvl)-N-(2-(4-

tarbutvlphenoxv)athvl)-1--carbpxvamido-imidazole

1H-NMR (60 MHz) in CDCI3:» . «

5 ό = 1.4 (9H, is)

3.87 <4H, m)

4.20 (4H, m)

5.60 (1H, tt) ’

6.75-7.45 (5H, m)

10 8.00 (1H, s)

(Compound 14)

N-(2-(1,1,2-trifluoro-2-ιchloroethoxv)ethvl)-N-(2-(2,4,6-

trichlorophenvl)athvl)-1 -carboxvamido-imidazole

i-H-NMR (60 MHz) in CDCI3!

44««
« ·

15 <5 = 4,00 (8H, m)
* · * »«♦*· «*• 8 «* 4

6.00 (1H, dt)
• 0
4 4• s
J 444

6,60-7.30 (6H, m)
4 4• 4 »0 4 ·• » 4 4

7-90 ‘ (1H, s)
«« «40 4 44 «» 4 EXAMPLE 16

20 Synthesis of N-(2-(1,1,2,2-tetrafluoroethoxv)ethvl)-
4* 44 β 4« « «« Λ N-(2-(2,4,6-trichlorophenoxv)ethvl)-5-carboxvamido-l-
444«4 4 β« 4 «0· methvlimidazole« ■4· 4«4»«»# (Compound 15)

« 4 4 0 * 4 A solution of l-mathyl-5-carboxy-imidazole (1,0 g)
♦ * 
«04

4 « ί. < ί ; ■ 25 and of thionyl chloride (30 cc) is kept under refluxing

conditions for 2 houre, the excess of thionyl chloride is then

evaporated under redt-Yed pressure and the residue is collected

with pyridine (15 cc); to the obtained solution cooled at 0°C,

.. is slowly added dropwise a solution of N-(2-(l,1,2,2-

30 tetrafluoroathoxy)ethyl) -N-(2-(2,4,6 trichlorophenoxy)ethyl)

fe

♦;.

#\
4

}..
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amine (2.5 g) in pyridine (5 cc). The mixture is kept stirred 

for 18 hours at room temperature and then it is collected with 

water and extracted with methylene chloride.

The organic phase is dried over sodium sulphate and 

5 evaporated under reduced pressure. The raw material thus .

obtained is purified by means of chromatography on eilica, with 

a 97:3 (volurae/volume = v/v) mixture of CH2CI2: MeOH as the 

eluent.

0.85 g is obtained of a solid product, the 

10 spectroscopic characteristics of which are consistent with

compound 15.

w

' tt»• » «β β tt• tttt att tt tt · tt· '♦ ·

«■> tt· ♦ ■ i tt 
tt tttt

ttft tttt ft ♦

tt * * · tt• ft··

*«ts ■ tt• »• » tt tt. 
tttttttttt*

1H-NMR (60 MHz) iri CDCI3: 

δ = 3.70

,10 

5.73

7,31

7.36

(3H, s)

(8H, m)

(1H, tt)

(2H, s)

(1H, s)

EXAMPLE 17

Determination of fungicial activity on oidium of 

20 wheat (Erysiphe Graminls 0.0.1

Preventive Activity;

Leaves of wheat cv. Irnerio, grown in pot inside a 

conditioned room, were treated by sprinkling both leaf faces 

with products to be tested in water-acetone solution at 20% 

(V/V) of acetone.

After 1 day in a conditioned room at 20°C and 70% 

”,11., an agueou) suspension of Erysiphe graminls (200.000 

coAidia/cc) was sprinkled on both leaf faces of the leaves of 

the plants.

15

25
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After 24 hours in a saturated-humidity atomosphere,

c '

at 21°C, the plants were left standing inside a conditioned 

__ room for the incubation of the fungus.

At the end of the incubation time (12 days), the 

5 extent of the Infection was assessed visually, according to a

scale ranging from 100 (sound plant) to 0 (completly infected 

plant).

Curative Activityt

Leaves of wheat cv. ImeriO, grown in pot inside a 

10 conditioned room, were treated by sprinkling an aqueous

suspension of Eryslphe qraminis (200,000 conidia/cc) on both 

f leaf faces of all of their leaves. .

; After 24 hours in a saturated-humidity atmosphere at

21 °C, the leaves of the plants were treated by sprinkling the 

· I5 products to be tested in water-acetone solution at 20% (V/V) of
ft · ft ft / . . ■

; * J acetone on both leaf faces of all of their leaves.
ft ft ' . ■
• “·· At the end of the incubation time (12 days), theft· ■ ' 1 :

' Λ θ ■

• L." extent of the infection was assessed visually, according to a
S’ *5
• scale ranging from 100 (sound plant) to 0 (completely infected

: . »
.<>> , 20 plant).
ft ft ft : : . :

The results are reported below in Table 2.
ft ft ft .

EXAMPLE 18ft ■ \ :
Determination of fungicidal activity on linear rust 

of wheat (Pucclnla qraminis Pers.)
ft ft I ft " '

t

■ s 
Λ f 
ift

A

Si

ϋ
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fc fc fc fc fc· fcfc • fc fc
fcfc- • «

fcfc• * fc « « «• · a 9♦ · © ·• « »

• a fc 
0 fcfc 
fc oe 

fc 0fcfcfcfc ί fc · 9 · »fcfc fc• fcfcfc

• fc « «
»··*··
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Preventative Activity s

Leaves of wheat cv. I mer io, grown in pot inside a 

conditioned room, were treated by sprinkling the tested 

products in water-acetone, solution at 20% (V/Vj of acetone on

5 both leaf faces of all of their leaves.

After 1 day in a conditions? room at 23°C and 

70%R.H., a mixture of spores of Puccinla qramlnl3 in talc (100 

mg of spores per 5 g of talc) was sprinkled on both leaf faces 

of all plant leaves'.

10 After 48 hours in a saturated-humidity atmosphere, at

21 °C, the plants were stored in a conditioned room for fungus 

incubation.

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

extent of the infection was assessed visually, according to a

15 scale ranging from 100 (sound plant) to 0 (completely infected 

plant),

Curative Activity;

Leaves of wheat cv. Irnerio, grown in pot inside a 

conditioned room, were treated by sprinkling a mixture of

20 spores of Puccinla qraminis in talc (100 rag of spores per 5 g 

of talc) on both leaf faces of all of their leaves. After 48 

hours in a saturated-humidity atmosphere, at 21 °C, the leaves 

were treated by sprinkling a watei-acetone solution at 20% of 

acetone (V/'T) of the products to be tested on both leaf faces.

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

extent of the infection was assessed visually according to a 

scale ranging from 100 (sound plant) to 0 (completely infected 

plant).

The results are reported below in Table 2.

( (·■ 
ί

ί

■h ·♦· I »·VM«« «S
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Table 2

Compound N. Dose, g/1

Eryslphe graminls
Wheat

Pucclnla graminls 
Wheat

Preventive
activity

Curative
activity

Preventive
activity

Curative
activity

1 1.0 97 100 80 • wa
0.5 90 100 70 100
0.125 85 95 40 90

2 1.0 100 100 60 95
0.5 97 100 40 80
0.125 90 100 20 40

Ref.* i.e 97 100 40 60
0.5 85 95 10 40
0.125 60 85 0 10

* Ref. corresponds to the reference compound, N-propyl-N-[2-(2,4,6-trichlorophenoxy)-athyl]-1- 
carboxvanide-imidazole, known as Prochloraz (Sportak), U.S. Patent No. 3,991,071.
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wherein!

10 Ar

15

20

25

Κ,Χ,Ζ,

Blr 32

Rhl
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 1. A compound having the formulas

Ar-X-B»-N-Βι-Z-Rbl
u
I
JA

(I)

represents a phenyl; a phenyl substituted with 

one or more halogens, (C1-C3)-alkyls, (Cy-Cgj- 

haloalkyls, (C2-C4)-alkenyls, (C2-C4- 

haloalkenyls, (C1-C3)-alkoxy groups, (C1-C4)- 

haloalkoxy groups; a pyridyl, a pyridyl 

substituted with one or more halogens or with 

(C1-C3 )-haloalkyls;

are, Independently of each other, either 0 or 

s;

which may be equal to or different from each 

other, are linear or branched (C1-C5)- 

alkylidenes;

represents a (Cy-Cg)-haloalkyl containing from 1 

to 9 halogen atoms, a (C2-Cg)-haloalkenyl 

containing from 1 to 9 halogen atoms, (C3-Cg)— 

haloalkoxyalkyls, (Cj-Cg) -haloalkoxyalkenyls; 

represents a nitrogen-containing heterocyclic 

group selected from the class consisting of

h
it

"·« ■ I'-.- '.Vy, w.



Γ

wherein:

Rl/ r2/ r3 which may be either·equal to, or different from 

one another, are: H, (C1-C5,-alkyls, (Ci-Cg)- 

haloalkyls, (C2-C6)-alkenyls, (c2-c6)-haloalktepyls
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(C2-C6)-alkiny-ls , (C£-C6)A-faaloalkinyls ; and 

G represents either CH or N.

2. A compound according to claim 1, wherein the 

halogens of Rhl are fluorine.

3. A compound according to claim 1, which is: 

,11-2-( 1,1,2,2-tetraf luorci-ethoxy) -ethyl-N-[ 2- (3-trifluoro- 

methyl-phenoxy) ethyl ]-l-carboxyamido-imidazole.

4. A compound according to claim 1, which is:

N-[2-(1,1,2,2-tetraf luoroethoxy) -ethyl ] -N- [2-(2,4,6- 

.trichlorophenoxy) -ethyl ]-l-carboxyamldo-imidazole.

5. A compound according to claim 1, which is:

N-2- (1,1,2,2-tetrafluoroethoxy)-ethyl-N- [ 2- (4-chlorophenoxy) - 

ethyl ] -1-carboxyamido - imidazole.

6. A compound according to claim 1, which iss 

N-2-(1,1,2,2-tetraf luoroethoxy) -ethyl-N- [2-(2,4,5-trichloro- 

phenoxy) ethyl ] -1-carboxyamido-imidazole.
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7. A compound according tc claim 1, which ie :

N-2-(1,1,2,2-tetraf luoroethoxy)-ethyl-»!-[ 2-(2,4-dichloro- 

phenoxy) -ethyl ] -l-carboxyamido-imidazole.

8. A compound according to claim 1, which is:

N-2- (1,1,2,2-tetraf luoroethoxy) -propyl-N-[ 2- (2,4,6-trichloro- 

phenoxy)-ethyl]-l-carboxyamido-imidazole.

9. A compound according to claim 1, which is:

N-3- (1,1,2,2-tetraf luoroethoxy )-propyl-N-( 2- (2,4,6-trichloro- 

phenoxy) -ethyl]-l-carboxyamido-imidazole.

10. A compound according to claim 1, which is:

» » a a

N-2- (1,1,2-trifluoro-2-trifluoromethoxy-ethoxy)-ethyl-N-[2-(3- 

trif luoromethylphenoxy) -ethyl ]-l-carboxyamido-imidazole.

11, A compound according to claim 1, which is:

N-2- (1,1,2,2-tetraf luoroethoxy) -ethyl-N-[ 2- (4- 

chlorophenoxyjethyl) -3-carboxyaraido-pyridine.
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12. A process for preparing a compound of formula 
(X) according to claim 1, by the following reaction steps:

10

fc· «9 • ft 4
15

a) Ar-X-Bt-Y + NH2-B2-Z-H 

(VII) (VIII)

Ar-Χ-Β»-ΝΗ-Βι-Z-H 

(X)
j

ft *
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carried out in an organic solvent, in the presence of a base, 

at temperatures within the range of from 0°C up to the solvent 

boiling temperature;

b) (X) + cf2=cX1x2 --------> Ar-X-Bi-NH-B2-Z-CF2-CKX1 Xj

(XIa)

carried out in dipolar aprotic or alcoholic solvents, in the 
, presence of a strong base, at temperatures within the range of

from -20°C up to 100°C.

c) (XIa) + carbonyl derivative of compound A (I)

carried out in aromatic or halogenated solvents, at 

temperatures within the range of from 0°C up to the solvent 

boiling temperature;

( wherein Ar, X, 2, Bj, B2 and A have the same meanings as 

specified in claim 1; Y is a halogen; X], is Cl, F, CF3, OCF3;

, X2 is F, CF3.
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13. Method for combating fungal infections in useful 

plants, consisting in distributing on the plant, on the seede 

or on the surrounding soil, when the fungal infection is 

expected or is already in. course, an efficacious amount of a

5 compound according to any one of the claims from 1 to 10, as 

such or as a suitable composition.

14. An antifungal composition containing as active 

ingredient at least one compound according to any one of the

6

' »ft ft ft«8 ft©• « «

O * β β « • ftβ Λ 4 0 Φ ·0 » «6 «4 β*

claims from 1 to 10, together with a solid or liquid carrier, 

10 and, optionally, other additives.

15. A compound of formula (I) substantially as 
herein described with reference to any one of examples 1-16.

16. A process for the preparation of a compound· 
of formula (I) substantially as herein described with 
reference to any one of examples 1-16.

17. A method for combating fungal infections
in plants substantially as herein described with reference 
to example 17 or 18.

Dated this 8th Day of April 1992
PRESIDENZA DEL CONSIGLIO DEI MINISTRI -
Ufficio del Ministro per il coordinamento delle .
iniziative per la ricerca scientifica e tecnologlca
By their Patent Attorneys 
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