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Description

p—

The present 1nvention relates to a method for preparing

fluoroalkylnitriles and the corresponding fluorocalkyltetrazoles

starting from fluoroalkvylcarboxamldes.

Fluoroalkylnitriles and the corresponding fluoroalkyltetrazoles

are 1mportant 1ntermediates for preparing agrochemical active

lngredients.

Grunewald et al. (J. Med. Chem. 2006, 49, 2939-2952) and also
Swarts (Bulletin des Socilétés Chimiques Belges, 1922, Vol 31,

304- 365) descrilibe the preparation of difluoroacetonitrile

starting from difluoroacetamide and phosphorus pentoxide. 1In

this case, both solids are heated and the volatile nitrile 1s

condensed at -78°C. The solid reaction residue that remains 1in

—

"1cult to remove.

the reaction vessel 1s, however, di

Parker 1n Synthetic Communications (Volume 34, 2004, pages 903
— 907) and EP 729940A2 describe the preparation o

nitriles by reacting the corresponding amlides wlth

pr—

fluorinated

pre——

trifluoroacetic anhydride 1n pyridine. A disadvantage of this

—

process 1s the use of expensive trifluoroacetic anhydride which

has to be used stoichiometrically.

pre——

CN 102746190A (2012) describes the preparation Oof

trifluorocacetonitrile from the amide by the polyphosphoric

acid/phosphoric acid catalyst system.

1

CN 103804231A (2014) discloses the preparation Oof

trifluorocacetonitrile from the amlide by addlition of

B

trifluoroacetic anhvydride 1n carbon tetrachloride.

B

WO 2010/142377A1 describes the preparation of

fluoroalkylnitriles by reacting fluorinated carboxamides with

acld hallides and fluorilnated carboxylilic acids.

A problem 1n using acid halilides as dehydrating agents 1s that
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by-products such as hvydrogen halilide are formed. Since

fluoroalkylnitriles are frequently reacted with, for example,

sodium azlide and acetonitrile to gilive the corresponding

fluoroalkyltetrazoles (see also Radilies 1n Journal of Fluorine
Chemistry (2008, 129, 1199-1205)), the formation of the unstable

and extremely explosive hydrogen azide (HNz) by reaction of the

correspondling hydrogen hallde wilith the sodium azilde 1s possilble

but actually absolutely undesirable.

pr—

Jones 1n Journal o

Organic Chemistry (1943, 6b, 1458) describes

the dehvydration of trifluoroacetamlide by phosphorus pentoxide.

—

All of the methods described above are characterized 1n that

speclal apparatus, very high temperatures and expensive and

hazardous reagents are requlred; the desired products can only

be 1solated by complicated 1solation from the product mixtures.

DE 069428783T2 discloses, 1n addition to other dehydrating

agents, also phosphorus oxychloride (POCls) as sultable for

preparing carbonitriles. Fluorinated derilivatives are however not

described therein.

pre——

Proceeding from thilis prior art, the object of the present

lnvention 1s to provide a safest possible method (1.e.
completely avoiding the formation of HNs; for example) for
preparing fluorinated alkylnitriles and  the fluorinated

alkvltetrazoles obtalnable therefrom, which can be carried out

pr—

"ective manner. The

preferably 1n a simple and cost-e

fluorinated alkylnitriles and fluorilnated alkyltetrazoles

obtalnable by this desired method should preferably 1n thilis case

be obtained 1n high vield and high purity. In particular, the

deslred method should enable the desired target compounds to be

obtained without the need for complex purification methods.

The object according to the present 1nvention was achieved by a

—

method for preparing fluoroalkylnitriles of the general formula

(L),
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1n which

5 Xl and X4 are mutually i1ndependently fluorine, chlorine, hydrogen

or methvyl,

characterized 1n that

10 fluorinated carboxamides of the formula )
O
1 F
X
NH,
X?

(I1),

in which X! and X2 are as defined above,

15
are reacted with phosphorus trichloride (PCls) and/or phosphorus
oxyvchloride (POCli) 1n the presence of a base.
X1l and X4 are each i1ndependently preferably fluorine.
20
In a preferred embodiment of the lnvention, the
fluorocalkylnitriles of the general formula (I),
F CN
X1>xc
(L),
25

are reacted after preparation according to the method described

pr—

above directly with sodium azilide 1n the presence of a solvent

pr——

to glve the corresponding fluoroalkyltetrazoles of the general

formula | )

30
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X }7"'“5":?’:' v’?:g““ Na

SN
a (TTT)

in which X! and X4 are as defined above.

pr— pr—

The amount of sodium azide for this step should be su

"1clently

large such that the nitrile can be completely converted 1n an

pr—

sodium azide to

industrially viable time. The molar ratio o

pr—

fluoroalkylnitrile of the general formula (I) 1s preferably

between 1 and 10, more preferably between 1 and b and

—
o

solvent

particularly preferably between 1 and 2. The amount o:

1n which the azide salt 1s dissolved or suspended 1s not

critical. Typilcal mixtures may comprise up to 20% by weight of

azlde.

—

Surprisingly, the fluorilinated alkylnitriles of the formula (I)

p—

and the corresponding fluorocalkyltetrazoles of the general

formula ) prepared therefrom can be prepared safely and with

good vyields 1n high purity under the conditilions according to the
invention, which means that the method according to the

invention does not have the disadvantages described 1n the

pre——

context of the prior art.

General definitions

pr——

In the context of the present 1nvention, the term halogens or

halides 1ncludes, unless defined differently, elements selected

pr——
—

from the group consisting of fluorine, chlorine, bromlne and

1odlne, preference belng given to using fluorine, chlorine and

bromine, and particular preference to using fluorine and

chlorine.

Optionally substituted groups may be mono- or polysubstituted,

pre——

where the substituents 1n the case of polysubstitutions may be

—

"erent.

the same or di

Phosphorus trichloride (PCl3) and/or phosphorus oxychloride
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(POC1ls3)

pr—

To prepare fluoroalkylnitriles of the general formula (I),

preference 1s given to using, 1nter alia, phosphorus trichloride

(PCls) and/or (preferably or) phosphorus oxvychloride (POCls).

—

The molar ratio of phosphorus trichloride (PCli:) or phosphorus

oxychloride (POCls) to the fluorilinated alkylamide used of the

general formula (II) may be, for example, from 0.05 to 1,

pr—

preferably 0.5 to 0.9. The use of larger amounts (molar ratios

pr—

greater than 1) of phosphorus trichloride (PCli) or phosphorus

oxychloride (POCli3) 1s not critical but uneconomical.

Base
The method according CO Che lnvention COr preparing
fluoroalkylnitriles of the general formula (I) 1s carried out

pr——

1n the presence of a base. For example, pyridlne or substituted

pyvridines and substituted or unsubstituted guinolilines are

sultable as bases. Preference 1s giliven to using pyridlne or

substituted pyridines and substituted or unsubstituted

pre——

qulinolines. Particularly preferred examples of Dbases are

pyridine, pilicollne, quinoline, (dgulnaldine and halogenated

pvridines. Very particular preference 1s Jgilven tTo usling 3-

plicoline.

The molar ratio of base to fluorinated alkylamide used of the
general formula (II) may be, for example, from 1 to 10,
particularly preferably 3 to o.

The use of larger amounts of Dbase 1s not critical but

uneconomical.

—

The reaction for preparing compounds of the general formula (I)

pr—

or also the the subsequent reaction to compounds of the general

formula ) may dJdenerally be carried out under reduced

pressure, at standard pressure or under elevated pressure. The

temperatures applled may also be wvariled, depending on the
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substrates used, and can be readily determined by routline tests

by those skilled 1n the art. For example, the reaction for the

pr— pr—

preparation of compounds of the general formula (I) may be

carried out at a temperature from -50 to 250°C, preferably 0 to

170°C. The reaction 1is particularly preferably carried out at

temperatures of 10 to 140°C.

The fluorinated alkylamides of the formula (II) used 1n

accordance with the present 1nvention are commercially

obtalinable or can be readily prepared by methods known from the
literature (WO 03/080563).

Solvent

pr— pr—

The reaction of the fluorinated alkylamide of the formula (ITI)

—

O glve the compound of the formula (I) can optionally be carried

—

out 1n the presence of a solvent. An addilitional solvent 1s

preferably omitted 1n the reaction.

The reaction of the fluorinated alkylnitrile of the formula (I)

to give the compound of the formula ) 1s carrilied out 1n the

pr—

presence of a solvent. For thilis reaction preference 1s glven to

uslng aprotic polar solvents such as, for example, a ketone such

as acetone, a lactone such as y-butyrolactone, a lactam such as

N-methyl-2-pyrrolidone, a nitrile such as acetonitrile, a nitro

compound such as nitromethane, a tertilary carboxamide such as

dimethvlformamide, a urea derilvative such as tetramethylurea or

a dimethylpropylene urea (DMPU), a sulphoxide such as dimethyl

sulphoxide (DMSO), a sulphone such as sulpholane, a carbonic

ester such as dimethyl carbonate or an ethylene carbonate.

Particular preference 1s gilven to using acetone or acetonitrile

as solvent.

The desilred compounds of the general formula (I) may be 1solated,

for example, by distillation.

pr—

The deslred compounds of the general formula ( ) may Dbe

1solated, for example, by filtration.
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The present 1nvention 1s elucidated 1n detail by the examples

which follow, although the examples should not be 1nterpreted

1n such a manner that they restrict the 1nvention.

PreEaration examEles

Example 1

ﬁ
£.07 TNH,
POCE and
3-picoline
F.C-CN trifluoroacetonitrile
sodiam
ii-zldf :
acelone E
Mgy a -
FL—C b, . trifluoromethyltetrazole Na
? n-N Na

pr—

A mixture of 148.3 g (1.592 mol, 3.00 eg.) of 3-picoline and 8.1
g (0.053 mol; 0.10 eqg.) of POCls: was heated to 100°C.
mixXxture were metered 1n 57.0 g (0.372 mol; 0.70 eqg.) of POCl;

and

pre——
—

OL

pr—

at the same time a mixture of 60.0 g (0.531 mol;

To this

1.00 eqg.)

pre——

trifluorocacetamide 1n 98.9 g (1.062 mol; 2.00 eqg.) of 3-

—

plcoline over a period of 4 hours. Subsequently, the temperature

was
tri:

pre——

increased to 125°C over a period of one hour. The resulting

and

"luorocacetonitrile 1s conducted through a reflux condenser

a wash bottle, filled with 3-picoline, and 1ntroduced 1nto

pr—— pr——

a mixture of 36.2 g (0.557 mol; 1.05 eqg.) of sodium azide and

320.3 g of acetone. The slightly exothermlc reaction 1s carried

out
the
The
tri

at a temperature of 25°C to 30°C. At the end of the reaction,

pr

excess sodium azide 1s filtered o

pre——

reduced pressure. The theoretical yield 1s 75%.

filtrate 1S concentrated to 30% by welght of

and washed with acetone.

—
-

fluoromethyltetrazole Na by distillation of acetone under
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Example 2

£ and
3vpicnline

£,0-0R
SOOI

avde
CLIONE

A 3 |
e

N R

pr—

A mixXxture of

peifustoncetonitrile

. influonsmethyltettnende Na

B X

150.0 g

g (0.053 mol; 0.10

mixture were metered 1n 51.0 g

at the same time a mixture o

trifluoroacetamide

DK/EP 3490972 T3

(1.613 mol,; 3.00 eqg.) of 3-picoline and 7.3

pre——

eqg.) of PCls was heated to 70°C. To this

(0.372 mol; 0.70 eg.) of PClsz and
- 00.0 g

(0.531 mol; 1.00 eqg.) of

in 100.0 g (1.074 mol, 2.00 eqg.) of 3-

pre——

plcoline over a period of 4 hours. Subsequently, the temperature

was 1ncreased to 80°C over a period o:

—

one hour. The resulting

trifluoroacetonitrile 1s conducted through a reflux condenser
and a wash bottle,

pr——

a mixture o:

pr—

306.2 (g

320.0 g of acetone.

out at a temperature o:

filled with 3-picoline, and 1ntroduced 1nto

(0.557 mol; 1.05 eqg.) of sodium azide and

The slightly exothermilic reaction 1s carried

pr—— [}

the excess sodium azide 1s filtered o
The filtrate 18

trifluoromethyltetrazole Na by distillation of acetone under

reduced pressure.

concentrated

p— gr—

o

- 25°C to 30°C. At the end of the reaction,

and washed wilith acetone.

pr——
—

30% by welght Of

—

The theoretical vyield 1s 063%.
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- 9 -
Patentkrav
1. Fremgangsmade til fremstilling af fluoralkylnitriler med
den almene formel (I),
il
X 2
5 X
hvor
X1 og X4 vafhaxngigt af hinanden star for fluor, chlor, hydrogen,
methvl,
kendetegnet ved, at man omsatter
10 fluorerede carboxylsyreamider med formel (IT1)
O
X(H)L
N,
%
hvor X! og X¢ har de ovenfor anfegrte betegnelser,
1 nerver af en base med phosphortrichlorid (PCls) og/eller
phosphoroxychlorid (POCls) .
15
2. Fremgangsmade 1folge krav 1, idet X! og X? hver iser star
for fluor.

c af kravene 1 til 2, 1det det molere

3. Fremgangsmade 1fglge e

20 forhold mellem phosphorhalogenid og den anvendte
er 0,05 til 1.

fluorerede

alkyvlamid med den almene formel (IT)

4, Fremgangsmade 1folge et af kravene 1 til 3, 1det basen er

udvalgt af gruppen bestaende af pyridin, pilcoline, guilnolin,

25 qulnaldin og halogenerede pyridilner.

11l 4, 1det de moleare

5. Fremgangsmade 1fglge et af kravene 1

forhold mellem base og den anvendte fluorerede alkylamid med den

almene formel (II) er 1 til 10.

30

0. Fremgangsmade 1fglge et af kravene 1 til 5, kendetegnet
fluoralkylnitriler med den

ved, at man omsatter de opnaede

almene formel (1),

F _CN
x12j

X (1),
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1 nerver af et oplogsningsmiddel med natriumacid til de

tillsvarende fluoralkyltetrazoler med den almene formel ( )

Fooooy,
Ny

H?}w%i %m Na'
v N

(I1T)

hvor X! og X4 har de ovenfor anfgrte betegnelser.
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