19 DANMARK (10 DK/EP 2638010 T3

(12) Oversaettelse af
europaeisk patentskrift

Patent-og
Varamaerkestyrelsen

(51)  Int.Cl: C 07 D 277/28 (2006.01) C 07 C 209/08 (2006.01) C 07 D 213/14 (2006.01)
C 07 D 213/38 (2006.01)

(45) Overseettelsen bekendtgjort den: 2015-04-13

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgarelse om meddelelse af patentet: 2014-12-31

(86) Europeeisk ansggning nr.: 11782114.0

(86) Europeeisk indleveringsdag: 2011-11-08

(87) Den europaeiske ansggnings publiceringsdag: 2013-09-18

(86) International ansggning nr.: EP2011069625

(87) Internationalt publikationsnr.: W02012062740

(30) Prioritet: ~ 2010-11-12 EP 10191066 2010-11-12 US 413008 P

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

(73) Patenthaver: Bayer Intellectual Property GmbH, Alfred-Nobel-Str. 10, 40789 Monheim am Rhein, Tyskland

(72) Opfinder: LUI, Norbert, Am Geus Garten 2, 51519 Odenthal, Tyskland
HEINRICH, Jens-Dietmar, Am Plattenbusch 6, 51381 Leverkusen, Tyskland

(74) Fuldmaegtig i Danmark: RWS Group, Europa House, Chiltern Park, Chiltern Hill, Chalfont St Peter, Bucks SL9
9FG, Storbritannien

(54) Benzaevnelse: FREMGANGSMADE TIL FREMSTILLING AF 2,2-DIFLUORETHYLAMIN-DERIVATER GAENDE UD
FRA N-(2,2-DIFLUORETHYL)PROP-2-EN-1-AMIN

(56) Fremdragne publikationer:
WO-A1-2007/115644
WO-A1-2009/036900
WO-A1-2009/036901



DK/EP 2638010 T3



10

15

20

25

30

DK/EP 2638010 T3

Description

The present invention relates to a process for the preparation
of certain 2,2-difluoroethylamine derivatives starting from
N-(2,2-difluocroethyl)prop-2-en-l-amine.

2,2-Difluoroethylamine derivatives are useful intermediates in
the preparation of agrochemical active substances (see, e.g.,
WO 2007/115644). Various processes for the preparation of
2,2-difluoroethylamine derivatives are known, e.g. by amide
hydrogenation or by reduction with hydrogen.

WO 2009/036900 describes, for example, a process for the
preparation of 2,2-difluoroethylamine derivatives Dby amide
hydrogenation of N-[ (6-chloropyridin-3-yl)methyl]-
2,2-difluoroacetamide (see Scheme 1), which, however, is
disadvantageous due to the use of complex hydrides, such as
sodium borohydride, since hydrides are very expensive and can

only be used with complex safety measures.

Scheme 1:
0
F NaBH N E
Xy N 4 N
| ) B — g "
—= F
al N Cl N

WO 2009/036901 describes the reduction of N-(6-chloropyridin-
3-yl)methylene-2,2-difluoroethanamine by hydrogen (see
Scheme 2), while WO 2010/105747 describes the reduction of
1-(6-chloropyridin-3-yl)-N-[ (1E)-2,2-

difluoroethylidene]methanamine by hydrogen. A disadvantage of
these processes is the use of hydrogen, because here also the

use of hydrogen requires very complex safety measures.
Scheme 2:
F
| XN \N /YF hydrogen | AN H /\(
N Cl N

Cl
The publication W02007/115644, which deals with the
preparation of insecticidally effective 4-aminobut-2-enolide
compounds, describes the preparation of compounds of the
general formula A—CHz—NH—R;, in which A is specific
heterocycles and R' is haloalkyl, by alkylation of the nitrogen
(Scheme 3).

W02007/115644 definitely describes the preparation of N-[(6-
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chloropyridin-3-yl)methyl]-2,2-difluoroethan-l-amine
(compound (3)), which is synthesized starting from 2-chloro-
5-(chloromethyl)pyridine (compound (2)) and 2,2-difluoroethan-
l-amine (compound (1)) in the presence of triethylamine (see
Scheme 4). The compounds (1) and (2) and triethylamine are
used in this connection in egquimolar amounts. The desired
product is obtained in a yield of 53%.
Scheme 3:

R/

i

A-CH,-E + H,NR! > A-CH,-NH
) ) N-Alkylation

E = Hal, for example chlorine, bromine or 1odine; O-fosyl, O-mesyl,

Scheme 4:
F
—~
\T/A\NH2+ = = F
F Cl N Cl N

ey @ 3

WO 2007/115644 further describes that the compounds N-[(6-
chloropyridin-3-yl)methyl]-3-fluoropropan-l-amine and N-[ (6-
chloropyridin-3-yl)methyl]-2-chloro-2-fluoroethan-l-amine were
prepared in the same way.

The process described in WO 2007/115644 for the preparation of
compounds of the formula A-CH,-NH-R', in which A is specific
heterocycles and R' is haloalkyl, 1is disadvantageous since
multiple alkylations of the nitrogen can occur during the
reaction. This results in a fall in yield, which can even be
recognized in the yield of the example definitely mentioned.
The yield was only 53%. These multiple alkylations can only be
reduced by the use of a large excess of amine. Apart from the
fact that amines are often very cost-intensive, the process is
also accordingly uneconomic since the amine added in excess
and unreacted has to be either disposed of or recovered, the
latter being a complex operation.

Because of the importance of 2,2-difluoroethylamine
derivatives as building blocks in the synthesis of
agrochemical active substances, it is, however, necessary to
find a process which can be used on a commercial scale and

inexpensively. It is also worthwhile to obtain the specific
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2,2-difluorocethylamine derivatives with high vyield and high
purity, so that the target compound preferably does not have
to be subjected to any additional, possibly complex,
purification.
A simple and accordingly inexpensive process for the
preparation of 2,2-difluoroethylamine derivatives of the
formula (IV) has now been found, with which the abovementioned
disadvantages are avoided.
A subject-matter of the invention is accordingly a process for
the preparation of 2,2-difluoroethylamine derivatives of the
formula (IV)
A/\N/\( ;
noor

(Iv)
which comprises the following stages (i) and (ii):
stage (i) - alkylation: reaction of N-(2,2-difluoroethyl)prop-
2-en-l-amine of the formula (I)
F NF

P
@

with a compound of the formula (II)
A-CH,-E (IT)

to give a compound of the formula (III)
F
A/A\N/A\T/
F
| (1)

optionally in the presence of an inorganic or organic base,

in which, in the formulae (II), (III) and (IV),

A is pyrid-2-yl, pyrid-4-yl or ©pyrid-3-yl, which can
optionally be substituted in the ©6-position by fluorine,
chlorine, bromine, methyl, trifluoromethyl or
trifluoromethoxy, or is 1,3-thiazol-5-vy1, which can be
substituted in the 2-position by chlorine or methyl, or is

pyrid-3-yl of the following formula
Y

7\,

in which

X is halogen, Ci-Ciy-alkyl or C;-Ciy-haloalkyl and
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Y is halogen, Ci-Cip-alkyl, Ci-Cip-haloalkyl, C1-Cqp-
haloalkoxy, azido or cyano,

A 1s preferably o-fluoropyrid-3-yl, 6-chloropyrid-3-yl, 6-
bromopyrid-3-yl, 6-methylpyrid-3-yl, 6-(trifluoromethyl)pyrid-
3-yl, 6-(trifluoromethoxy)pyrid-3-yl, 2-chloro-1,3-thiazol-5-
vyl or 2-methyl-1,3-thiazol-5-yl, 5,6-difluoropyrid-3-yl, 5-
chloro-6-fluoropyrid-3-vyl1, S5-bromo-6-fluoropyrid-3-vyl1, 5-
fluoro-6-chloropyrid-3-yl, 5,6-dichloropyrid-3-yl, 5-bromo-6-
chloropyrid-3-vyl1, 5-fluoro-6-bromopyrid-3-yl, 5-chloro-6-
bromopyrid-3-v1, 5-methyl-6-fluoropyrid-3-vl1, 5-methyl-6-
chloropyrid-3-vyl1, S-methyl-6-bromopyrid-3-vyl1, 5-
difluoromethyl-6-fluoropyrid-3-yl or 5-difluoromethyl-6-
chloropyrid-3-yl. A 1is particularly preferably 6-fluoropyrid-
3-y1, 6-chloropyrid-3-v1, o-bromopyrid-3-y1, 2-chloro-1, 3-
thiazol-5-yl, b5-fluoro-6-chloropyrid-3-yl, 5,6-dichloropyrid-
3-vy1, S5-brom-6-chloropyrid-3-v1, 5-fluoro-6-bromopyrid-3-vyl,
5-chloro-6-bromopyrid-3-yl, 5, 6-dibromopyrid-3-yl, 5-methyl-6-
chloropyrid-3-yl or b5-difluoromethyl-6-chloropyrid-3-yl. A 1is
very particularly preferably 6-chloropyrid-3-yl, 6-bromopyrid-
3-y1, 2-chloro-1,3-thiazol-5-yl, 5-fluoro-6-chloropyrid-3-yl
or b-fluoro-6-bromopyrid-3-vyl,

and, in formula (II),

E is a leaving group, 1in particular is halogen (e.g.,
chlorine, bromine or iodine) or 1s an activated hydroxyl
compound (e.g., mesylate, tosylate or SO,CH3),

E is preferably chlorine, bromine or mesylate,

and

stage (ii): removal of the allyl group (deallylation) from the
compound of the formula (III) obtained in stage (i), by which
a difluorocethylamine derivative of the formula (IV) or a salt
thereof is obtained, preferably in the presence of a catalyst
and optionally in the presence of a nucleophile.

The process according to the invention can be illustrated by
the following Scheme 5:

Scheme 5:
(i)

\r/\ /N\// + A g ————> \r/\ /A\// . A/\N/\\[/F

) (I (HI) av)
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The desired 2,2-difluorocethylamine derivative of the formula
(IV) is obtained with the process according to the invention
with good vyields, with a short reaction time and in high
purity, which is why it is generally not necessary to
extensively work up the actual reaction product, in particular
because the reaction allows only a single alkylation and
accordingly prevents the formation of ©products alkylated
several times.

The process according to the invention has, in comparison with
the process described in WO02007/115644, the advantage that
better yields are achieved and it is accordingly ecologically
and economically useful.

A subject-matter of the invention is likewise the process of
stage (i) for the preparation of a compound of the formula
(ITI)

F
A/\N/\/
P
ﬁ (I

comprising the reaction of N-(2,2-difluorcethyl)prop-2-en-1-
amine of the formula (I) with a compound of the formula (II),
which comprises the process stages, reaction conditions and
reactants described for stage (i).

A subject-matter of the invention is likewise the compound of
the formula (III)

F
A/A\N//\\r/
F
ﬁ (1)

in which

A is pyrid-2-yl, pyrid-4-yl or ©pyrid-3-yl, which can
optionally be substituted in the 6-position by fluorine,
chlorine, bromine, methyl, trifluoromethyl or
trifluoromethoxy, or is 1,3-thiazol-5-vy1, which can Dbe
substituted in the 2-position by chlorine or methyl, or is

pyrid-3-yl of the following formula
Y

7\,

N in which

X is halogen, Ci-Ciy-alkyl or C;-Ciy-haloalkyl and
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Y is halogen, Ci-Cip-alkyl, Ci-Cip-haloalkyl, C1-Cqp-
haloalkoxy, azido or cyano,
A is preferably o-fluoropyrid-3-yl, o6-chloropyrid-3-yl, ©6-
bromopyrid-3-yl, 6-methylpyrid-3-yl, 6-(trifluoromethyl)pyrid-
3-yl, 6-(trifluoromethoxy)pyrid-3-yl, 2-chloro-1,3-thiazol-5-
vyl or 2-methyl-1,3-thiazol-5-yl, 5,6-difluoropyrid-3-yl, 5-
chloro-6-fluoropyrid-3-vyl1, S5-bromo-6-fluoropyrid-3-vyl1, 5-
fluoro-6-chloropyrid-3-yl, 5,6-dichloropyrid-3-yl, 5-bromo-6-
chloropyrid-3-vyl1, 5-fluoro-6-bromopyrid-3-yl, 5-chloro-6-
bromopyrid-3-v1, 5-methyl-6-fluoropyrid-3-vl1, 5-methyl-6-
chloropyrid-3-vyl1, S-methyl-6-bromopyrid-3-vyl1, 5-
difluoromethyl-6-fluoropyrid-3-yl or 5-difluoromethyl-6-
chloropyrid-3-yl. A 1is particularly preferably 6-fluoropyrid-
3-y1, 6-chloropyrid-3-v1, o-bromopyrid-3-y1, 2-chloro-1, 3-
thiazol-5-yl, b5-fluoro-6-chloropyrid-3-yl, 5,6-dichloropyrid-
3-vy1, S5-brom-6-chloropyrid-3-v1, 5-fluoro-6-bromopyrid-3-vyl,
5-chloro-6-bromopyrid-3-yl, 5, 6-dibromopyrid-3-yl, 5-methyl-6-
chloropyrid-3-yl or b5-difluoromethyl-6-chloropyrid-3-yl. A 1is
very particularly preferably 6-chloropyrid-3-yl, 6-bromopyrid-
3-y1, 2-chloro-1,3-thiazol-5-yl, 5-fluoro-6-chloropyrid-3-yl
or 5-fluoro-6-bromopyrid-3-yl.
A subject-matter of the invention is furthermore the use of
the compound of the formula (III)
A/\N/\( :
F
| (1)

in the preparation of 2,2-difluoroethylamine, which comprises
the process stages, reaction conditions and reactants
described for stage (ii).

In the context of the present invention, a derivative 1is
understood to mean a derived substance of similar structure to
the organic backbone chain (building block) described, i.e. a
2,2-difluorocethylamine derivative 1is understood to mean in
particular a compound which comprises a 2,2-difluorocethylamine
building block.

Unless otherwise indicated, the term "alkyl" is understood to
mean, either in isolation or, however, 1in combination with

additional terms, such as, for example, haloalkyl, in the
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context of the present invention, a radical of a saturated,
aliphatic hydrocarbon group with from 1 to 12 carbon atoms
which can be branched or unbranched. Examples of C;-Cijy-alkyl
radicals are methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, l-methylbutyl, 2-methylbutyl,
l-ethylpropyl, 1,2-dimethylpropyl, hexyl, n-heptyl, n-octvyl,
n-nonyl, n-decyl, n-undecyl and n-dodecyl. Among these alkyl
radicals, Ci1-Cs-alkyl radicals are particularly preferred. Ci-
C,-Alkyl radicals are especially preferred.

Unless otherwise indicated, the term "aryl" is understood to
mean an aromatic radical with from 6 to 14 carbon atoms,
preferably phenyl.

In the context of the present invention, the radicals
substituted by halogen, for example haloalkyl, are understood
to mean radicals halogenated one or more times up to the
maximum possible number of substituents. In the case of
radicals which are halogenated more than once, the halogen
atoms can be identical or different. Halogen 1is in this
connection fluorine, chlorine, bromine or iodine.

The term "alkoxy", either in isolation or, however, in
combination with additional terms, such as, for example,
haloalkoxy, 1s understood to mean in the present case an
O-alkyl radical, the term "alkyl" having the above meaning.
Optionally substituted radicals can be substituted one or more
times, it being possible for the substituents, in the case of
radicals which are substituted more than once, to be identical
or different.

Compounds of the formula (I) can be prepared as described in
European Patent Application No. 10191059.4 for stage (i). 1In
this respect, reference is extensively made to this
application.

Compounds of the formula (I) are prepared by the reaction of
2,2-difluoro-1-haloethane of following formula CHF;,-CH;Hal, in
which Hal is chlorine, Dbromine or iodine, with prop-2-en-1-
amine, preferably in the presence of an organic or inorganic
base. The reaction is usually carried out neat, and prop-2-en-

l-amine simultaneously acts as acid scavenger. Several
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preparation processes described 1in the European Patent
Application are again described below.
The compounds of the formula (II) are in some cases known and
even commercially available, or can be prepared according to
known methods (e.g., the compound 2-chloro-5-chloromethyl-1, 3-
thiazole, according to DE-A-3 631 538, EP-A-446 913, EP-A-780
384, EP-A-775 700, EP-A-794 180 and WO 97/0010226, the
compound 6-chloro-3-(chloromethyl)pyridine, according to DE-
Al-3 630 046, EP-A2-373 464, EP-A2-393 453 and EP-Al1-569 947,
the compound 6-chloro-3-(bromomethyl)pyridine, according to
Cabanal-Duvillard, I. et al. (Heterocycl. Commun., 5, 257-262
(1999)), the compounds 6-bromo-3-(chloromethyl)pyridine and
6-bromo-3- (hydroxymethyl)pyridine, according to US 5,420,270
B, the compound 6-fluoro-3-(chloromethyl)pyridine, according
to Pesti, J. A. et al. (J. Org. Chem., 65, 7718-7722 (2000)),
the compound 6-methyl-3-(chloromethyl)pyridine, according to
EP-A2-302389 or according to Van der Eycken, E. et al. (J.
Chem. Soc., Perkin Trans (2), 5, 928-937 (2002)), the compound
o-trifluoromethyl-3-(chloromethyl)pyridine, according to WO
2004/082616, or the compound 2-chloro-5-
(chloromethyl)pyrazine, according to JP 1993-239034 A2).
General routes for the preparation of compounds of the formula
(IT) are represented in the following Scheme 6.
Scheme 6:

A-CHO A-CH,

l Reduction l (E = Hal)

A-CHy —>» A-COOH ——>» A-CHOH —>» A-CH,E

Oxidation Reduction (VIa)
E = Hal, for example chlorine, bromine or iodine; mesylate, tosylate or SO,Me
A = as defined above
By way of example, the heterocyclic carboxylic acids (A-COOH)
can be converted according to methods known in the literature
to the corresponding heterocyclic hydroxymethyl compounds
(A-CH,-OH), which subsequently are converted according to
methods known in the literature to activated heterocyclic
hydroxymethyl compounds (A-CH;-E, E = tosylate or mesylate) or
heterocyclic halomethyl compounds (A-CH;-E, E = Hal). The

latter can also be obtained from corresponding heterocycles
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comprising a methyl group (A-CHs) by the use of suitable
halogenating agents known in the literature.

The reaction of N-(2,2-difluoroethyl)prop-2-en-l-amine of the
formula (I) with A-CH,-E of the formula (II) in stage (i) can
be carried out neat, i.e. without adding a solvent, or in the
presence of a solvent.

In the case of a solvent being added to the reaction mixture
in stage (i), it is preferably used in such an amount that the
reaction mixture remains satisfactorily stirrable during the
entire process. Use 1s advantageously made, based on the
volume of the 2,2-difluoro-l-haloethane used, of the solvent
in an amount of 1 to 30 times, preferably of 2 to 20 times and
particularly preferably of 2 to 15 times. The term solvent is
understood to mean, according to the invention, also mixtures
of pure solvents. All organic solvents which are inert under
the reaction <conditions are suitable solvents. Suitable
solvents according to the invention are in particular ethers
(e.g., ethyl propyl ether, methyl tert-butyl ether, n-butyl
ether, anisole, phenetole, cyclohexyl methyl ether, dimethyl
ether, diethyl ether, dimethyl glycol, diphenyl ether,
dipropyl ether, diisopropyl ether, di-n-butyl ether,
diisobutyl ether, diiscamyl ether, ethylene glycol dimethyl
ether, isopropyl ethyl ether, diethylene glycol dimethyl
ether, triethylene glycol dimethyl ether, tetrahydrofuran, 2-
methyltetrahydrofuran, dioxane, and ethylene oxide and/or
propylene oxide polyethers); compounds such as
tetrahydrothiophene dioxide and dimethyl sulphoxide,
tetramethylene sulphoxide, dipropyl sulphoxide, benzyl methyl
sulphoxide, diisobutyl sulphoxide, dibutyl sulphoxide or
diiscamyl sulphoxide; sulphones, such as dimethyl, diethyl,
dipropyl, dibutyl, diphenyl, dihexyl, methyl ethyl, ethyl
propyl, ethyl isobutyl and pentamethylene sulphone; aliphatic.
cycloaliphatic or aromatic hydrocarbons (e.qg., pentane,
hexane, heptane, octane, nonane, such as white spirits with
components with boiling points in the range, for example, from
40°C to 250°C, cymene, benzine fractions within a boiling
point interval from 70°C to 190°C, cyclohexane,

methylcyclohexane, petroleum ether, ligroin, octane, benzene,
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toluene or xylene) ; halogenated hydrocarbons, such as
dichloromethane, chloroform, carbon tetrachloride,
dichloroethane or trichloroethane; halogenated aromatic
compounds (e.g., chlorobenzene or dichlorobenzene); amides
(e.g., hexamethylphosphoramide, formamide, N, N-

dimethylacetamide, N-methylformamide, N,N-dimethylformamide,
N,N-dipropylformamide, N,N-dibutylformamide, N-
methylpyrrolidine, N-methylcaprolactam, 1,3-dimethyl-3,4,5,6-
tetrahydro-2 (1H) -pyrimidine, octylpyrrolidone,
octylcaprolactam, 1,3-dimethyl-2-imidazolinedione, N-
formylpiperidine or N,N’-1,4-diformylpiperazine); nitriles
(e.g., acetonitrile, propionitrile, n-butyronitrile,
isobutyronitrile or benzonitrile); alcohols, such as, e.g.,
methanol, ethanol, n-propanol, isopropanol, n-butanol, sec-
butanol or tert-butanol; ketones (e.g., acetone); or mixtures
thereof.

Preferred solvents in stage (i) are aromatic and/or aliphatic
hydrocarbons, in particular toluene, N,N-dimethylacetamide and
N-methylpyrrolidone.

According to the invention, it 1is preferable to carry out
stage (i) neat, 1i.e. without solvent. By doing this, the
process can be carried out even more inexpensively as the
solvents do not have to be either purchased or disposed of
after reaction.

Suitable as leaving group E are groups which exhibit a
satisfactory nucleofugicity under the prevailing reaction
conditions. Halogens, such as chlorine, bromine or iodine, or
mesylate, tosylate or SO0,CH; are in particular suitable leaving
groups. Chlorine, bromine and mesylate are preferred leaving
groups E.

The reaction in stage (i) is advantageously carried out in the
presence of a suitable Dbase, such as, for example, an
inorganic or organic base.

In stage (i), use may in particular be made of one or more of
the following inorganic bases: hydrides, hydroxides, amides,
alkoxides, acetates, fluorides, phosphates, carbonates and
hydrogencarbonates of alkali metals or alkaline earth metals.

Preferred Dbases are sodamide, sodium hydride, lithium
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diisopropylamide, sodium methoxide, potassium tert-butoxide,
sodium hydroxide, potassium hydroxide, sodium acetate, sodium
phosphate, potassium phosphate, potassium fluoride, caesium
fluoride, sodium carbonate, potassium carbonate, potassium
hydrogencarbonate, sodium hydrogencarbonate and caesium
carbonate. The inorganic base is optionally used as an agueous
solution in a concentration in the range from approximately 10
and 40% by weight.

It is likewise possible to use, in stage (i), in particular
one or more of the following organic bases: tertiary amines,
substituted or unsubstituted pyridines and substituted or
unsubstituted triethylamine, trimethylamine, N, N-
diisopropylethylamine, tri-n-propylamine, tri-n-butylamine,
tri-n-hexylamine, tricyclohexylamine, N-methylcyclohexylamine,
N-methylpyrrolidine, N-methylpiperidine, N-ethylpiperidine,
N,N-dimethylaniline, N-methylmorpholine, pyridine, 2-, 3- or
4-picoline, 2-methyl-5-ethylpyridine, 2,6-lutidine, 2,4, 0-
collidine, 4-dimethylaminopyridine, quinoline, quinaldine,
N,N,N,N-tetramethylethylenediamine, N,N-dimethyl-1,4-
diazacyclohexane, N,N-diethyl-1,4-diazacyclohexane,
1,8-bis (dimethylamino)naphthalene, diazabicyclooctane (DABCO),
diazabicyclononane (DBN) , diazabicycloundecane (DBU) ,
butylimidazole and methylimidazole.

The molar ratio of base to the N-(2,2-difluoroethyl)prop-2-en-
l-amine of the formula (I) wused 1lies in the range from
approximately 0.1 to approximately 10, preferably in the range
from approximately 0.5 to approximately 4 and particularly
preferably in the range from approximately 1 to approximately
3. The wuse of larger amounts of base 1is possible but is
disadvantageous for economic reasons. The base <can also
simultaneously be solvent.

The molar ratio of the compound of the formula (II) to the N-
(2,2-difluoroethyl)prop-2-en-1l-amine of the formula (I) used
normally lies in the range from approximately 0.5 to
approximately 3, preferably in the range from approximately
0.7 to approximately 2 and particularly preferably in the
range from 0.8 to approximately 1.5. The use of larger amounts

of compound of the formula (II), which is used as alkylating
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agent, is possible 1in principle but 1is disadvantageous
economically.

The compound of the formula (II) can be introduced into (added
to) the N-(2,2-difluorocethyl)prop-2-en-l-amine of the formula
(I) or also in reverse. The compound of the formula (II) and
N-(2,2-difluoroethyl)prop-2-en-l-amine of the formula (I) can
also be introduced simultaneously.

Although stage (i) of the process according to the invention
is generally carried out without the addition of a catalyst,
catalysts which accelerate the reaction of the compound of the
formula (II) with N-(2,2-difluorocethyl)prop-2-en-l-amine of
the formula (I) can also be used in the stage (i). Mixtures of
suitable catalysts are also conceivable.

Examples of suitable catalysts are alkali metal bromides and

iodides (e.g., sodium iodide, potassium iodide or potassium

bromide) ; ammonium bromide and ammonium iodide;
tetraalkylammonium bromides and iodides (e.g.,
tetraethylammonium iodide); certain phosphonium halides, such
as tetraalkyl- or tetraarylphosphonium halides (e.qg.,
hexadecyl (tributyl)phosphonium bromide,
stearyltributylphosphonium bromide, tetrabutylphosphonium
bromide, tetraoctylphosphonium bromide, tetraphenylphosphonium
chloride and tetraphenylphosphonium bromide),
tetrakis (dimethylamino)phosphonium bromide,
tetrakis(diethylamino)phosphonium bromide,

tetrakis (dipropylamino)phosphonium chloride and bromide; and
bis (dimethylamino) [ (1,3-dimethylimidazolidin-2-
ylidene)amino]methylium bromide.

0Of the abovementioned catalysts, sodium iodide, potassium
iodide, potassium bromide, tetrabutylammonium bromide or
tetraphenylphosponium bromide are particularly suitable for
accelerating the reaction of the stage (i). Sodium iodide and
potassium iodide may be particularly emphasized.

The catalyst can also be produced in situ, for example by
reaction of HBr or HI with ammonia. Furthermore, the catalyst
can also be produced in situ by addition of highly reactive
alkyl Dbromides or iodides (e.g., methyl Dbromide, ethyl
bromide, methyl iodide or ethyl iodide).



10

15

20

25

30

35

DK/EP 2638010 T3

If the catalyst is present in the stage (i), it is used, based
on the compound of the formula (II) used, in a concentration
of approximately 0.01 to approximately 25% by weight. Higher
concentrations are possible in principle. The catalyst 1is
preferably used in a concentration of approximately 0.2 to
approximately 25% Dby weight, ©particularly preferably of
approximately 0.4 to approximately 20% by weight and very
particularly preferably of approximately 0.5 to approximately
15% by weight. However, the catalyst can also preferably be
used in a concentration of approximately 0.05 to approximately
3% by weight, of approximately 0.1 to approximately 10% by
weight or of approximately 0.5 to approximately 10% by weight.

The reaction temperature in stage (i) can vary depending on
the starting materials used. Stage (i) can be carried out at
temperatures in the range from approximately -30°C to
approximately 200°C. It is preferable, 1in carrying out the
reaction stage (i), for the internal temperature to lie in the
range from approximately 10°C to approximately 150°C,
particularly preferably in the range from approximately 25°C
to approximately 130°C.

The reaction time of the reaction in stage (i) lies in the
range from approximately 0.5 to approximately 20 hours. A
longer reaction time is possible but is not useful
economically.

The reaction mixture from stage (i) 1is worked up either by
filtration and subsequent fractional distillation or Dby
diluting the reaction mixture, subsequent phase separation and
subsequent fractional distillation.

The allyl group in the compound of the formula (III) is then
again removed (cleaved) in the stage (ii). This operation is
known as deallylation.

Methods for the cleavage of an allylic C-N bond are known and
described, for example in the review by Stephanie Escoubet,
Stephane Gastaldi and Michele Bertrand in European Journal of
Organic Chemistry (2005), (18), 3855-3873. With regard to
carrying out the stage (ii), reference 1s made  here
extensively to these methods. The "Tsuji-Tros reaction" 1is

likewise a deallylation. It 1is the palladium-catalysed
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allylation of nucleophiles, such as C-acid compounds,
enolates, amines and phenols, with allyl compounds, such as
allyl acetates or allyl bromides.

The deallylation can be carried out by isomerization of the
double bond of the allyl group to given an enamine, which can
then Dbe <cleaved by hydrolysis (reaction route (2) in
Scheme 7), or the allyl group can transfer to an anionic
nucleophile (Nu ) and the 2,2-difluoroethylamine be released

(reaction route (1) in Scheme 7).

Scheme 7:
H/A\T/
F @
+ Nu-H*
+ catalyst
P E H\N/YF 0N F
HN _—

Nu/ﬁ\\// . I /“\T/ uh;7l | , /A\T/

F F
If the deallylation is carried out as represented in Scheme 7
according to reaction route (2), then an acid has to be
present 1in stage (ii) for the c¢leavage of the enamine.
Examples of such acids are methanesulphonic acid,

p-toluenesulphonic acid, formic acid and acetic acid. The
reaction conditions for the cleavage of the allyl group are
namely to be so chosen that the 2,2-difluorocethylamine formed
is stable; in particular, no strong bases are used for the
rearrangement since losses of product otherwise occur. Strong
bases are those bases in which the equilibrium reactions are
completely on the side of the OH ions.

In a preferred embodiment of the stage (ii), the separation of
the allyl group from N-(2,2-difluoroethyl)prop-2-en-l-amine
takes place in the presence of a suitable catalyst. Suitable
catalysts are heterogeneous or homogeneous catalysts which
comprise one or more metals from Groups 8 - 10 of the Periodic
Table. The corresponding catalysts can also be wused in
supported form, for example applied to carbon (charcoal or
active charcoal), aluminium oxide, barium sulphate, barium
carbonate, silicon dioxide, zirconium dioxide, calcium

carbonate or titanium dioxide. Suitable metals are in
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particular noble metals (e.g., ruthenium, palladium, platinum
and rhodium). Palladium(II) chloride, palladium(II) acetate,
bis (acetylacetonate)palladium(II),

dichlorobis (triphenylphosphine)palladium(II),
tetrakis(triethylphosphine)palladium,

tetrakis (triphenylphosphine)palladium and ruthenium(III)
chloride are suitable as homogeneous catalysts. Preference is
given to palladium(0) catalysts, in particular 10% palladium-
on-charcoal. Palladium(II) chloride, palladium(II) acetate,
bis(acetylacetonate)palladium(II), dichlorobis (triphenyl-
phosphine)palladium(II), tetrakis(triethylphosphine)palladium
and tetrakis (triphenylphosphine)palladium are likewise
suitable. The catalysts can be wused both in their water-
moistened form and in their dry form.

If the deallylation of the stage (ii) takes place in the
presence of a catalyst, then the catalyst is used, based on
the compound of the formula (IV) used, in a concentration of
approximately 0.001 to approximately 20 mol%. The catalyst is
preferably used in a concentration of approximately 0.01 to
approximately 10 mol%, particularly preferably of
approximately 0.01 to approximately 5.0 mol%.

If the deallylation of the stage (ii) takes place 1in the
presence of a catalyst, it is then advantageous for a compound
to be present which acts as nucleophile. Typical compounds
which act as nucleophiles and accordingly are called
nucleophiles are anionic nucleophiles, such as hydroxides,
alkoxides, thiolates, carbanions, halides, peroxides, cyanides
and azides. The anionic nucleophiles can be used in protonated
form. Such protonated nucleophiles are, e.g., thiols,
sulphinic acids, 2-mercaptobenzoic acid, malonic acid and the
derivatives thereof, R-dicarbonyl compounds (e.g., barbituric
acids, such as N,N'-dimethylbarbituric acid), and amines
(e.g., ethanolamine).

It is generally advantageous to carry out stage (ii) in the
presence of a solvent (diluent) or of solvent mixtures.
Solvents are normally used in such an amount that the reaction
mixture remains satisfactorily stirrable during the

deallylation. All organic solvents which are inert under the
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reaction conditions are possible as solvent in carrying out
stage (ii), the type of the solvent used depending on the type
of the deallylation.

Mention may be made, as examples, of alcohols, such as
methanol, ethanol, isopropanol or butanol; ethers, such as
ethyl propyl ether, methyl tert-butyl ether, n-butyl ether,
anisole, phenetole, cyclohexyl methyl ether, dimethyl ether,
diethyl ether, dimethyl glycol, diphenyl ether, dipropyl
ether, diisopropyl ether, di-n-butyl ether, diisobutyl ether,
diisoamyl ether, ethylene glycol dimethyl ether, isopropyl
ethyl ether, tetrahydrofuran, methyltetrahydrofuran, dioxane,
dichlorodiethyl ether, and ethylene oxide and/or propylene
oxide polyethers; amines, such as trimethyl-, triethyl-,
tripropyl- or tributylamine, N-methylmorpholine, pyridine,
alkylated pyridines and tetramethylenediamine; aliphatic,
cycloaliphatic or aromatic hydrocarbons, such as pentane, n-
hexane, n-heptane, n-octane, nonane and technical-grade

hydrocarbons which can be substituted by fluorine and chlorine

atoms, such as dichloromethane, trichloromethane, carbon
tetrachloride, fluorobenzene, chlorobenzene or
dichlorobenzene; cyclohexane, methylcyclohexane, petroleum
ether, ligroin, octane, benzene, toluene, bromobenzene,

nitrobenzene or xylene; esters, such as methyl, ethyl, butyl
or isobutyl acetate, and also dimethyl, dibutyl or ethylene
carbonate; water; organic acids, such as formic acid, acetic
acid, trifluoroacetic acid or propionic acid, and inorganic
acids, such as sulphuric acid, hydrochloric acid or phosphoric
acid.

Of the abovementioned solvents, water, ethanol and butanol are
preferred.

The reaction mixture after stage (ii) can be worked up and the
corresponding 2,2-difluoroethylamine derivative of the formula
(IV) can be purified, e.g. Dby distillation or wvia the
corresponding salts (e.g., salts of organic or inorganic acids
(e.g., hydrochlorides or acetates). Normally, the reaction
mixture 1is poured onto water and the pH of the resulting
solution is adjusted to 12. The 2,2-difluoroethylamine

derivative of the formula (IV) is extracted by extraction with
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a solvent and is subsequently isolated, preferably Dby
distillation under standard pressure or under vacuum.

The purification of a salt of a 2,2-difluoroethylamine
derivative of the formula (IV), for example salts of organic
or inorganic acids (e.g., hydrochlorides or acetates), 1is
preferably carried out by crystallization. Water-soluble salts
can be purified by extraction of the aqueous solutions, the
desired 2,2-difluoroethylamine derivative of the formula (IV)
being released by the subsequent reaction with organic or
inorganic bases, preferably NaHCO;, Na,COs; or NaOH.

The present invention 1s more fully described from the
following examples, without the invention being limited
thereto.

Preparation of the starting compound of the formula (I)

according to European Patent Application No. 10191059.4

Fw/\ a o+ NN \/\H /YF

F F

Alternative form 1:
An amount of 382 g (3.67 mol) of 2,2-difluoro-l-chloroethane

and 70 g (1.2 mol) of prop-2-en-l-amine are heated in an
autoclave at 120°C for 16 hours. The reaction mixture 1is
treated with 200 g of water and the phases are subsequently
separated. The organic phase 1is distilled at 55°C. An amount
of 65 g of N-(2,2-difluoroethyl)prop-2-en-l-amine is obtained
(corresponds to 87.4% yield, based on reacted prop-2-en-1-
amine). Unreacted prop-2-en-l-amine, which ©precipitates as
hydrochloride, can be rereleased Dby addition of sodium
hydroxide solution.

'H NMR (CDCls): 5.76 - 6.0 (m, 2H), 5.22 (m, 1H), 3.31 (m, 2H),
2.96 (dt, 2H)

Alternative form 2:

An amount of 382 g (3.67 mol) of 2,2-difluoro-l1-chlorethane

and 70 g of prop-2-en-l-amine (1.2 mol) are heated 1in a
autoclave at 120°C for 16 hours. The crude mixture 1is
subsequently filtered and the residue is washed with 150 g of
2,2-difluoro-1-chloroethane. The organic phase is first
distilled at standard pressure and 55°C. Residual amounts of

2,2-difluoro-l-chloroethane are removed at 500 mbar and the
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residue is finely distilled under vacuum. An amount of 56 g of
-(2,2-difluoroethyl)prop-2-en-l-amine is obtained
(corresponds to 76% yield). Unreacted prop-2-en-l-amine, which

precipitates as hydrochloride, can be rereleased by addition

of sodium hydroxide solution.

'H NMR (CDCls): 5.76 - 6.0 (m, 2H), 5.22 (m, 1H), 3.31 (m, 2H),

2.96 (dt, 2H)

Example 1 according to the invention - Step (i)

e Y

An amount of 16.46 g (0.135 mol) of N-(2,2-difluorocethyl)prop-
2-en-l-amine is placed in 31.9 g (0.244 mol) of N, N-

diisopropylethylamine and 20 g (0.122 mol) of 2-chloro-5-
(chloromethyl)pyridine are introduced at 70°C. The mixture 1is
heated at 70°C for NS hours and the excess N, N-
diisopropylethylamine is subsequently distilled off. The
residue 1is treated with 100 ml of water and extracted twice
with 50 ml of dichloromethane. After drying the combined
organic phases over magnesium sulphate, they are filtered
through a layer of silica gel and the solvent is removed under
vacuum. An amount of 30.3 g (98% content) of
-[(6-chloropyridin-3-yl)methyl]-N-(2,2-difluoroethyl)prop-2-
en-l-amine is obtained (corresponds to 97.9% yield).

'H NMR (CDCls): 8.35 (m, 1H); 7.70 (m, 1H); 7.30 (m, 1H); 5.89
- 5.78 (tt and m, CF;H and CH); 5.2 (m, 2H); 3.72 (s, 2H); 3.18
(d, 2H), 2.86 (dt, 2H)

Example 2 according to the invention - Stage (ii)
/
X NTNF F
| —_ X N/\(
“ ¥ | — " F
Cl N al N
F

An amount of 2 g (7.38 mmol) of N-[(6-chloropyridin-3-
yl)methyl]-N-(2,2-difluorocethyl)prop-2-en-1l-amine is placed in
20 ml of n-butanol and treated with 100 mg of 10% palladium-
on-charcoal (water-moistened). The mixture is subsequently
stirred and heated at reflux for 18 h until complete

conversion has been achieved. The reaction mixture 1is cooled
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to ambient temperature and then filtered through celite. The
solvent is removed under vacuum. An amount of 1.3 g of N-[(6-
chloropyridin-3-yl)methyl]-2,2-difluoroethanamine 1is obtained
(corresponds to 84% yield).

'H NMR (CDCls): 5.5 - 5.9 (m, 1H), 2.94 - 3.1 (m, 2H), 1.26 (br
m, NH3)
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Patentkrav

1. En fremgangsmade til fremstilling aft 2,2-
difluorethylaminderivater med formel (IV)

F
A/\T/\(

H F
(Iv)

som omfatter de fglgende trin (i) og (ii):
trin (i): omsaetning af N-(2,2-difluorethyl)prop-2-en-l-amin

med formel (I)

(M
med en forbindelse med formel (II)
A-CH,-E (IT)
til en forbindelse med formel (III)

A/\N/\/ F
F

ﬁl (I

i givet fald i nerver af en uorganisk eller organisk base,

idet A 1 formlerne (II), (III) og (IV)

star for pyrid-2-yl, pyrid-4-yl eller pyrid-3-yl, som i givet
fald i 6. position kan vere substitueret med fluor, chlor,
brom, methyl, trifluormethyl eller trifluormethoxy, eller for
1,3-thiazol-5-yl, som 1 2. position kan vare substitueret med

chlor eller methyl, eller for pyrid-3-yl med fglgende formel

=N

hvor

X star for halogen, Ci1-Cipy-alkyl eller Ci-Ciy-halogenalkyl, og

Y star for halogen, C;-Cip-alkyl, C:-Ciy-halogenalkyl, C1-Cqiy-
halogenalkoxy, azido eller cyan,

og E 1 formel (II)

stdr for en fraspaltelig gruppe udvalgt blandt chlor, brom,
iod, en aktiveret hydroxyforbindelse, mesylat, tosylat og
S0O,CHs,

og

trin (ii): fjernelse af allylgruppen fra den 1 trin (i)

opnaede forbindelse med formel (III), hvorved der opnas et
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difluorethylaminderivat med formel (IV) eller et salt heraf, i
givet fald i nerver af en katalysator og i givet fald i nerver

af en nukleofil.

2. Fremgangsmade ifglge krav 1, idet trin (ii) gennemferes i
nerver af en katalysator, som indeholder et eller flere
metaller fra grupperne 8 - 10 1 det periodiske system, og 1
givet fald 1 nerver af en nukleofil, idet nukleofilen er
udvalgt blandt hydroxider, alkoholater, thiolater,
carbanioner, halogenider, peroxider, cyanider og azider,
thioler, sulfinsyrer, 2-mercaptobenzoesyre, malonsyre og
derivater heraf og pB-dicarbonylforbindelser, Dbarbitursyrer,

N,N'-dimethylbarbitursyre, aminer og ethanolamin.

3. Fremgangsmade 1ifwlge krav 2, idet katalysatoren er en

palladium-katalysator.

4, Fremgangsmade ifglge krav 3, idet katalysatoren er
udvalgt blandt palladium(0)-katalysatorer, palladium-10% pa
kul, palladium(II)chlorid, palladium(II)acetat,
bis (acetylacetonat)palladium(II),

dichlorobis (triphenylphosphin)palladium(II),
tetrakis(triethylphosphin)palladium og
tetrakis(triphenylphosphin)palladium.

5. Fremgangsmade ifglge et af kravene 1 til 4, idet den

uorganiske base er udvalgt blandt hydrider, hydroxider,

amider, alkoholater, acetater, fluorider, phosphater,
carbonater og hydrogencarbonater af alkali- eller
jordalkalimetaller, natriumamid, natriumhydrid,
lithiumdiisopropylamid, natriummethanolat, kalium-tert-

butanolat, natriumhydroxid, kaliumhydroxid, natriumacetat,

natriumphosphat, kaliumphosphat, kaliumfluorid,
caesiumfluorid, natriumcarbonat, kaliumcarbonat,
kaliumhydrogencarbonat, natriumhydrogencarbonat og

caesiumcarbonat, og den organiske base er udvalgt Dblandt
aminer, substituerede eller usubstituerede ©pyridiner og

substitueret eller usubstitueret triethylamin, trimethylamin,
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N-methylpiperidin, N-ethylpiperidin, N,

tri-n-butylamin,

N-methyl-cyclohexylamin,

N-

N-methylmorpholin, pyridin, 2-, 3-, 4-picolin,

2-methyl-5-ethyl-pyridin,

dimethylaminopyridin,

tetramethylethyldeniamin,

N,N-di-ethyl-1,4-diazacyclohexan,
(dimethylamino)naphthalin,

diazabicyclononan

2,

quin

o-lutidin, 2,4,6-collidin,

olin, quinaldin,

4 -

N,N,N,N-

N,N-dimethyl-1,4-diazacyclohexan,

(DBN) ,

1,8-bis-
diazabicyclooctan (DABCO) ,
diazabicycloundecan (DBU) ,

butylimidazol og methylimidazol.

6. Fremgangsmade
formel (II)

7. Fremgangsmade

formlerne

chlor-pyrid-3-vyl,
trifluormethyl-pyrid-3-vy1,
chlor-1,3-thiazol-5-yl

(I1),

(I1I),

difluor-pyrid-3-v1,

fluor-pyrid-3-vyl,
pyrid-3-vy1,

og

star for chlor, br

ifglge et af kravene 1 til o,

(IV)

ifglge et af kravene 1 til 5, hvori E

om eller mesylat.

star for 6-fluor-pyrid-3-vl,

o-brom-pyrid-3-yl, 6-methyl-pyrid-3-vy1,

6-trifluormethoxypyrid-3-vyl,

eller

S5-fluor-6-chlor-pyrid-3-vy1,
5-brom-6-chlor-pyrid-3-vyl1,

yvl, 5-chlor-6-brom-pyrid-3-vyl1,

methyl-6-chlor-pyrid-3-vy1,
difluormethyl-6-fluor-pyrid-3-y1 eller

chlor-pyrid-3-yl.

8. Fremgangsmade

formlerne

chlor-pyrid-3-yl,

(I1),

(III),

0g

(IV)

o-brompyrid-3-vl1,

5-fluor-6-chlor-pyrid-3-yl, 5

chlor-pyrid-3-vyl1,
pyrid-3-vyl1,

5-fluor-6-brom-pyrid-3-yl,
5, 6-dibrom-pyrid-3-v1,

2-methyl-1,3-thiazol-5-y1, 5,
S-chlor-6-fluor-pyrid-3-y1,

5-methyl-6-fluor-pyrid-3-yl,
S5-methyl-6-brom-pyrid-3-vyl1,

ifglge et af kravene 1 til 6, hvori A

star for 6-fluor-pyrid-3-yl,

,6-dichlor-pyrid-3-yl, 5-brom-

eller 5-difluormethyl-6-chlor-pyrid-3-yl.

9. Fremgangsmade

formlerne

(I1),

(I1I),

og

(IV)

ifglge et af kravene 1 til 6, hvori A

star for 6-chlor-pyrid-3-yl.

S-brom-
5,6-dichlor-
5-fluor-6-brom-pyrid-

5-difluormethyl-

i

hvori A i

6_
6_
2 -
6_
6_

3_
5_
5_
6_

i

6_

2-chlor-1,3-thiazol-5-vy1,

6_

5-chlor-6-brom-
5-methyl-6-chlor-pyrid-3-

vl

i
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10. Fremgangsmade ifeolge
formlerne (II), (III), og
11. Fremgangsmade ifeglge
formlerne (II), (III), og
vl.

12. Fremgangsmade ifglge
formlerne (II), (III), og
3-yl.

13. Fremgangsmade ifglge
formlerne (II), (III), og
3-vyl.

14. En forbindelse med formel

A/\I\,/\\rfl’

1w

A star
givet fald i 6.

hvor
for pyrid-2-vi,
brom,

chlor, methyl,

eller for

fzlgende formel
Y

==N

hvor
X star for halogen,
Y star for halogen,

halogenalkoxy,

15.

for 6-fluor-pyrid-3-yl, 6-

o-methyl-pyrid-3-v1,
trifluormethoxypyrid-3-vy1,

pyrid-4-y1

position kan vare
trifluormethyl
1,3-thiazol-5-vy1,

substitueret med chlor eller methyl,

C1-Cip-alkyl eller C;-Ci;-halogenalkyl,
C1—C12—alkyl,

Forbindelse med formel
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et af kravene 1 til 6, hvori A 1

(IV) star for 6-brom-pyrid-3-yl.
et af kravene 1 til 6, hvori A 1

(IV) star for 2-chlor-1,3-thiazol-5-

et af kravene 1 til 6, hvori A 1

(IV) star for 5-fluor-6-chlor-pyrid-

et af kravene 1 til o6, hvori A 1

(IV) star for 5-fluor-o6-brom-pyrid-

(ITI)

eller pyrid-3-yl, som 1

substitueret med fluor,
eller trifluormethoxy,

som 1 2. position kan vere

eller for pyrid-3-yl med

og

Ci-Ciy~halogenalkyl, Ci-Cqp-

azido eller cyan.

(ITI) ifelge krav 14, hvori A star

chlor-pyrid-3-yl, 6-brom-pyrid-3-vyl1,
o-trifluormethyl-pyrid-3-vyl1, =

2-chlor-1,3-thiazol-5-yl1 eller 2-



10

15

20

DK/EP 2638010 T3

_24_

methyl-1,3-thiazol-5-vy1, 5,06-difluor-pyrid-3-vyl, 5-chlor-6-
fluor-pyrid-3-yl, 5-brom-6-fluor-pyrid-3-yl, b5-fluor-6-chlor-
pyrid-3-yl, 5,6-dichlor-pyrid-3-yl, 5-brom-6-chlor-pyrid-3-vyl,
5-fluor-6-brom-pyrid-3-vyl, 5-chlor-6-brom-pyrid-3-vyl, 5-
methyl-6-fluor-pyrid-3-vyl, S5-methyl-6-chlor-pyrid-3-vyl1, 5-
methyl-6-brom-pyrid-3-vyl, 5-difluormethyl-6-fluor-pyrid-3-yl
eller 5-difluormethyl-6-chlor-pyrid-3-vyl.

16. Forbindelse med formel (III) ifglge krav 14, hvori A star
for 6-chlor-pyrid-3-yl.

17. Forbindelse med formel (III) ifglge krav 14, hvori A star
for 6-brom-pyrid-3-yl.

18. Forbindelse med formel (III) ifglge krav 14, hvori A star
for 2-chlor-1,3-thiazol-5-yl.

19. Forbindelse med formel (III) ifglge krav 14, hvori A star
for 5-fluor-6-chlor-pyrid-3-yl.

20. Forbindelse med formel (III) ifwlge krav 14, hvori A star
for 5-fluor-6-brom-pyrid-3-yl.
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