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Method For The Production Of Tricyanomethanides Of Organic
Cations
The invention relates to a process for preparing ionic liguids

of the formula

-~

\\>3
9
V4

N N
where Q7 is an organic cation containing at least one hetercatom
selected from the group consisting of nitrogen, phosphorus,

sulfur and oxygen.

The icnic liguids of the formula I are tricyanomethane salts or
tricyanomethanides. Tricyanomethane-metal salts and processes
for preparing them are known £from Schmidtmann, H., Ber. 29,
1B96, 1172, and Trofimenko, S. et al., J. Org. Chem. 27, 1962,
£33-438. Tricyvanomethane-metal salt comﬁlexes with organic
ligands are also known from Batten, S.R. et al., Chem. Commun.
1998, 439-440. In the synthesis of metal tricyanomethanides, for
example pctassium tricyanomethanide, by the method of
Trofimenke et al. from dibromomalononitrile, potassium cyanide
and potassium bromide, 1.5 mel of Bry are formally reacted per

mole of tricyanomethanide.

Various tricyancomethane salts are also kncwn from, for example,
EpP-A 0850 921, US 3981 899, Jiger, L. et al., Z&. Anorg. allg.
Chem. 611, 1882, &2-72, Cioslowski, J. et al., Chem. FPhys. Lett.
170, 1990, 297-300, EBElvidge, L.A. et al., J. Chem. Scc. Perkin
Trans. 1, 8, 1983, 1741-1744 and Makhon'kov, D.I. et al., Zh.
Org. Khim. 15, 1979, 2441-2445. However, these are exclusively
solids. EP-2 00103296 discloses various liquid ammenium tricyanc-

methanides which are used as fungicides and herbicides.

Salts of organic cations have a low vapour pressure and often a
low melting point. They are referred to as ionic liguids when

they are liguid at room temperature. In recent years, ionic
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liquids have become known as environmentally friendly solvents
for "green chemistry”. The melting point of an ionic ligquid and
thus the temperature range as solvent 1s influenced by variation
of the anions and cations. At present, various ionic liguids for

use ranges from about -60 °C to above 300 °C are available.

The organic catlons of ionic liguids are usually wmonovalent
guaternary ammonium or phosphonium bases or cations of aromatic,
usually nitrogen-containing bases which may be additionally
substituted by alkyl greups, halogen atoms or cyano groups and
can contain further heterocatoms such as phosphorus, sulfur or
oxygen. Examples of customary organic cations are imidazolium,
oxazollum, pyrazinium, pyrazclium, pyridazinium, pyrrolidinium,
pyrimidinium, thiazolium and trizzolium cations. Imidazolium and
pyrrolidinium cations are used most frequently. The cations can
be represented with a charge localized on at least one
hetercatom or delocalized in the middle of a ring or also in
complex notation. ALl types c¢f depiction are used as eguivalents

to one another.

Typical anicons in ionic liquids are acetate, ARICL,", AsF¢, B,
bromide, CF3803, (CF3)2PFy,  (CF3)3PF3",  (CF3) PF,", (CFi):PEF,
(CF3)¢P”, chloride, CN°, FeCly, NO5 , PF¢, pyruvate, oxalate or

SCN™. Most freguently used anions are RICl,”, AsFs, BF, and PF¢ .

Starting materials for the preparation. of ionic liguids can be
procured, for example, from Merck KGaih, Darmstadt, or IoLiTec,

A, B&smann, Dr T. Schubert G.b.R., Freiburg.
It was an object of the present Iinvention to provide a novel
inexpensive process for preparing tricyanomethanides which can

be disposed of in an environmentally friendly manner after use.

This object is achieved according to Claim 1.

In one aspect, there is provided a process for preparing icnic

liquids'of the formula
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where Q7 is an organic cation selected from the group -consisting

of cations of the formula

a)

)

|...J.

i1i)

[WR%@R?R%*, where W is a nitrogen or phosphorus atom and

R! to R® arse each, indépendently of one ancther, Cigg-alkyl
and R' is Cipo-alkyl, Csoio-cycloalkyl or Ceig-aryl, whers R
to R may each contain, independently of one another, cne
or more halogen atoms, or

®' and R®* together with W form a 5- to 7-membered ring and
R’ and R* are each, independently of one ancther, Cisg-
alkyl, where R®* and R’ may each contailn, independently of
one ancther, one or more halogen atoms, or

R' and R® and also R® and RY in each case together with W
form a 5- to 7-membered ring, or

[NR’R°R’]", where N is a2 nitrogen atom and R® and R® together
with N form a ring in which N formally has one single bond
and ome double bond to R® and R® and R’ is Cy,e-alkyl, Ciie-
cyclqalkyl or Ciae~aryl, where R’ may contain one or more

halogen atoms, or

[SRER°R?Y]", where $ is a sulfur atom and

R® and R® are each, independently of one another, Cisp-alkyl
and R is Cipo-alkyl, Ci.ip-cycloalkyl or Cgio-aryl, where R
to R may each contain, independently of one another, one
or more halogen atoms, or

R® and R’ together with S form a 5- to 7-membered ring and
RY is Cigo-alkyl, Csap-cycloalkyl or Ceio-aryl, where R
may contaln one or more halogen atoms, or

(zrRMRY17, where Z is a sulfur or oxygen atom and RY and R*?
together with Z form a ring in which Z formally has =a
single bond and a double bond to R* and R, and

one or more substituents from the group consisting of Ciogg-
alkyl groups, Cig-alkoxy groups, Ci.g-cycloalkyl groups,
Ce-1p-aryl “groups, halogen and cyano may be bound to each of

the rings formed by the substituents R' to R'¥, where the’
Ci-zg-alkyl groups, Ci.pp-alkoxy groups, Cs.p-cvcloalkyl

groups and Ce..p-aryl groups mey each contain,
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independently of one another, one or more halogen atoms,

and

each of the rings formed by the substituents R' tc R* may

contain one or two further hetercatoms from the group

consisting of nitrogen, sulfur and oxygen and/or may be fused

to another aromatic or nonaromatic 5- tc 7-membered ring,
which comprises mixing malononitrile with a cyano compound of
the formula RCN, where R 1is selected from the group consisting
of chlorine, breomine, i1odine and cyano, in the presence of a
base, 1f desired in the presence of a solvent, and adding a salt
(Q"Y.X", where n =1 or 2, Q" is as defined above and X" is an
aniocn selected from  the group consisting of halides,
pseudohalides, sulfate and organic acid anions, with the anion
X" being replaced_in‘the agueous phase by a tricyanomethanide
anion formed in situ from malononitrile and RCH.

In & preferred process variant, malononitrile, the cyano
compound of the formula RCN and the salt (0%).X% are mixed in
the presence of a base, 1f desired in the presence of a further
solvent, in the agueous phase, resulting in formation of and

exchange with the tricyanomethanide anion in a one-pot reaction.

A perticular order of addition of malononitrile, the cyvano
compound of the formula RCN, the base and the salt of ths
formula (O X" is not absolutely necessary. The order of
addition in the examples has been found to be useful from a
process engineeriﬂg point of wview, but in <the laboratory any
other order of addition likewise leads to formation of the

compeounds according to the invention.

The cyano compound cf the formula RCN, the base and/or the salt
of the formula (Q7}.X"", where R, 0%, X* and n are as defined
above, can each be used in pure form or in solution, for example
in water and/or methancl. TFurther sultable solvents and/or
solubilizers can be selected from the group consisting of
acetone, acetonitrile, Ci.4~alcohols, chloroform, dichloroethane,
diethyl ether, DM30, ethyl acetate, hexane, methylene chloride,

propylene carbonate, carbon disulfide, THF, toluene, =xylene and
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sultable mixtures thereof. Preference 1s gilven to using water-

miscible solvents.

In a preferred embodiment, the cyanc compound RCN is selected
from the group consisting of cyancgen chloride, cyanogen bromide
and dicyanogen, particularly preferably cyanogen chloride or

dicyanocgen.

In a further preferred embodiment, the molar ratio of
malononitrile to cyano compound of the formula RCN 1is in the
range from 0.2:1 to 2:1, particularly preferably from 0.9:1 to
1.1:1, wvery particularly preferably from 0.95:;1 to 1.05:1.

Suitable bases in the process ©f the invention can be selected
from tThe group consisting of alkali metal and alkaline earth
metal  hydroxides, alkali metal and alkaline earth metal
carbonates, ammonia, primary, secondary and tertiary amines. The
base 1s particularly preferably an alkall metal or alkaline
earth metal hydroxide, wvery particularly preferably sodium

hydroxide and/or potassium hydroxide.

In a preferred process, the pH is maintained at a value above £,
preferably at a wvalue above 7, particularly preferably in the

range from 7 to 9, during the reaction.

The halide as anion X* of the salt of the formula (0% .X" can be
seilected from the group consisting of fluoride, chloride,

bromide and icdide. Particular preference is given to chloride.

BAg pseudchalide anions X" in the salt (0MH X", it is possible to
use anions which consist of at least two electronegatlive atoms
and are chemically similar to halogens. The pseudohalide anions
are preferably selected from the group consisting of CN, OCN,

SCN™ and N3 . Particular preference is given tc CN .

Suitable organic acid anions are, for example, anions of
nmonobasic and dibasic nonaromatic and aromatic acids, for

example acetate, oleate, fumarate, maleate, pyruvate, oxalate
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and bpenzoate. Particular preference 1is given to acetate and

pyruvate.

In a preferred process, the tricyanomethane salts of the formula
I formed, where Q' is as defined above, are separated off from

unreacted starting compounds and purified by extraction methods.

The process of the invention allows the production of ionic

liguids having a very low chloride content.

An advantage of the process of the inventicn is the ability to

prepare largely chloride- and scdium—free ionic liquids.

Here and in the following, the expression "Cip=-alkyl" refers to
an unbranched c¢r branched alkyl group having from 1 to n carbon
atoms. Thus, Ci-g~alkyl represents, for example, groups such as
methyl, ethyil, propyl, iscpropyl, butyl, disocobutyl, sec-butyl,
tert-butyl, pentyl, 1,4-dimethylpentyl, hexyl, heptyl, octyl,
1,5~dimethylhexyl, nenyl, decyl, 4-athyli-1,5-dimethylhexyl,

undecyl, dodecyl, tridecyl, tetradecyl or eicosyl.

Here and 1in the following, the expression "Cip-cycliocalkyl”
refers to a cycloalkyl group having from 3 to nn carbon atoms.
Thus, Cs.p-cyvcelealkyl represents, for exanmple, groups such as
cyclopropyl, cyclobutyl, cyclebutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl or cyclodecyl.

Fere and in the following, the expression "Cgyo-aryl" refers to
an aryl group having from 6 to 10 carbon atoms. Thus, Cggg-aryil
represents, for example, groups such as phenyl, Dbenzvyl,
methylphenyl, dimethylphenyl, ethylmethylphenyl, diethylphenyl
cr naphthyl.

Here and in the following, the expression "Cip—alkoxy" refers to
an unbkbranched or branched alkoxy group having from 1 to n carbon
atoms. Thus, Cizp—alkoxy reprasents, for example, groups such as
methoxy, ethoxy, propoxy, isopropoky, butoxy, 1lsobutoxy, sec~
butoxy, tert-butoxy, pentyloxy, 1,4-dimethylpentyloxy, hexyloxy,
heptyloxy, octyloxy, 1,5-dimethylhexyloxy, ncnyloxy, decyvloxy,
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4-ethyi-1, 5-dimethylhexyloxy, undecyleoxy, dedecyloxy, tridecyl-
oxy, tetradecyloxy or elcosyloxy.
Here and in the following, the expression "halogen" refers to

fluorine, chlorine, bromine or iodine.

In a preferred embodiment, the cation 0" contains at least one

5- to 7-membered aromatic or nonaromatic ring.

In a further preferred embodiment, an aromatic or nonaromatic
ring in the organic cation Q' contains one or two further
hetercatoms from the group consisting of nitrogen, sulfur and
oxygen. The cation @' particularly preferably contains one

further nitrogen or sulfur atom.

Furthermore, one or more substituents from the group consisting
of Cizg-alkyl groups, Cisp-alkoxy groups, Cs.jp-cycloalkyl groups,
Ceoqe~aryl groups, halogen and cyano can preferably be bound to
an aromatic or nonaromatic ring of the cation Q. Here, the
Cizp—alkyl groups, Cigp-alkoxy groups, Cs.ig-cycloalkyl groups,
Ce-pp-aryl groups may each contain, independently of one another,

one or more halogen atoms.

In the process of the invention, the cation Q' is particularly
preferably selected from the group consisting of organic am-
monium, phosphonium and sulfonium caticons, pyrrolidinium, pyrro-
linium, pyrazolium, pyrazolium, imidazolium, triazcelium,
oxazolium, thiazolium, piperidinium, piperazinium, morpholinium,
pyridinium, pyridazinium, pyrimidinium, pyrazinium, 1,3-dioxo-
lium, pyrylium, thicopyrvliium, azeoniaspiroc and phosphoniaspiro

cations.

In a further particularly preferred embodiment, the cation Q' is
selected from the group consisting of N, N-di(Cizp—alkyl)-N,N-
(dimethyl)ammonium, N#(ngg—aryl)—N;N;NLtri(Clqg—alkyl)ammonium,
N,N-di (Ceoig—aryl) -N,N- {dimethyl)ammonium, tetramethylphos-
phonium, tetrabutylphosphonium, trimethylisulfornium, tributylsul-
fonium, 1-{Cypp-alkyl)-3-methylpyridinium, 1={Cipp~alkyl} -3~
cyanopyridinium, 1-(Cisp-alkyl}-l-methylpyrrolidinium, 1-(Cj.og~
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alkyl)-1,3-dimethylpiperidinium, 1-(Ci.sp—alkyl)-1-methylimidazo-

liam, 1= {Cipp-alkyl)-3-ethylpyridinium, 4,5—dime€hylw2w(di*
phenylmethyl)-1,3~dicxolium, 2-(diphenylmethyl) -4, 5~diphenyl~
1, 3-dioxolium, f-azoniaspiro[5.5lundecane and S-phosphenia-

spirofl4.4]nonane cations.

Ionic liguids c¢f the formula I, where 0" is as defined above,
can, optionally in admixture with one or mecre other ionic
liguids, water or organic solvents, be used as scolvents and in
particular as constituent o¢f polar solvents. The tricyano-
methanides can particularly advantagecusly be used as conductive
solvents in electrochemistry or electrosynthesis, so that the
addition of electrolyte salts can be reduced or be dispensed

with entirely.

The polarity of ionic liguids based on tricyanomethanides is
lower than that of customary ionic ligquids but higher than that
of customary organic solvents, so that new fields of application

are opened here.

Tonic liguids Dbased on tricyanomethanides are relatively
nonpelar ionic liquids which have low solubilities in water and

low viscositles compared to other ionic liguids.

The use of donic liquids based on tricyvanomethanides has the
advantage cver many cther lonic liguids that no metal~containing
residues are formed in thermal disposal. The compounds cbtained
by the process o¢f the invention also have particularly low

halide values.

The following examples illustrate the Iinvention but do not
constitute a restricticn.

Examples:

Example 1l: I-~Butyl-l-methyipyrrolidinium chlcoride

Methylpyrrolidine (150 g, 1.76 mol) is placed in a reaction

vessel and mixed with butyl chloride (163 g, 1.76 mol) at room
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temperature. The reaction mixture obteined is then refluxed for
24  hours (reaction temperature about 77 °C), resulting in
formation of & slightly vellowish suspension. The reaction
mixture is then cocled to room temperature and [iltered. The
residue 1s washed with a little MTBE and subsequently dried at
50 °C under reduced pressure to give pure Il-butyl-l-methyl-
pyrrolidinium chloride (27 g, 0.09%9 mol, 8.6% conversionj. The
remaining material of the reaction mixture consists exclusively
of the unreacted starting materials methylpyrrolidine and butyl
chloride, which are recovered completely. The melting point of
the l-butyl-l-methylpyrrolidinium chloride obtained is 189.5 °C.
‘U ONMR (d.-DMSO}: & = 3.50 (m, 4H), 3.36 (m, 2H), 3.02 (s, 3H),
2.08 (s Dbr, 4H)y, 1.68 (m, 2H), 1.33 (sext, J = 7.3 Hz, ZH),
0.24 ppwm (t, J = 7.6 Hz, 3H}):

3¢ NMR  (dg-DMSC): & = 64.0 (CHy,), 63.4 (CHy), 48.1 (CH3), 25.6
(CHz), 21.8 (CHz), 20.0 (CHz), 14.2 ppm (CHs).

Example 2: 1-Butyl-l-methylpyrrolidinium tricyanomethanide

Malononitrile (17.8 g, 264 mmol) and water (300 ml) are placed
in a reaction vessel and cyanogen chloride (16.5 g, 0.268 mmol)
is passed into the reaction solution at 0-5 °C, with the pH of
the reaction solution being maintained at 8.5 by appropriate
addition of 30% strength sodium hydroxide solution during
introduction of the cyanogen chloride. The reactlion temperature
of the solution is maintained at 0-5 °C for about 1 hour during
the introduction of the cyancgen chloride. A mixture of l-butyl-
i-methyvlpyrrolidinium chloride (47.5 g, 0.267 mmol) and water
(150 ml) is added to the reaction mixture. The organic phase is
separated off and the agquecus phase 1s extracted with
dichloromethane (2 x 100 ml). The combined organic phases are
extracted with water (4 x 75 ml). The organic phase is admixed
with activated carbon {3 g) and stirred at RT for 30 minutes.
The organic phase is subsequently filtered c¢ff and evaporated at
40-60 °C on a rotary evaporator (from about 500 mbar to about
20 mbar}. This gives Il-butyl-l-methylpyrrolidinium tricyano-
methanide (46.8 g, 201 mmel, vyield: 76%). The chloride content

is < 0.1%. The viscosity at 20 °C is 33 mPa-s.



i

10

20

25

35

- 10 -

' NMR (dg-DMSO): & = 3.44 (m, 4H), 3.28 (m, 2H), 2.98 (=, 3H),
2.08 (s br, 4H), 1.69 (m, 2H), 1.32 (sext, J = 7.3 Hz, 2H),
0.94 ppm (t, J = 7.6 Hz, 3H);:

YCONMR O (de-DMSO): 8 = 120.5 (Cq), 63.35 (CHp), 63.0 (CHy), 47.6
(CHs), 24.% (CHs), 21.1 (CHz), 19.3 (CHy), 13.4 (CH3), 4.7 ppm
(Cq) -

Example 3: 1-Butyl-3-methylimidazcolium tricyanomethanide

A solution of Il-butyl-3-methylimidazclium chleride (43.1 g,
178 mmel) in water (100 ml) is added as described in Example 2
to a mixture of maloncnitrile and cyanogen chloride. This gives
1-butyl-3-methylimidazeolium tricyancomethanide (33.6 g, 147 mmcl,
82% vield) having a chloride content of < 0.1%. The viscosity at
20 °C is 30 mPa-s.

'H NMR (de-DM3SO): & = 9.05 (s, 1H), 7.67 (t, J = 1.8 Hz, 1H),
7.61 (t, J= 1.8 Hz, 1H), 4.07 (¢, J = 7.2 Hz, 2H), 3.83 ({s,
3HY, 1.80 (t-sept, *J = 12.4 Hz, *J = 1.8 Hz, 2H), 1.26 (t-sext,
'J = 7.5 Hz, “J = 1.8 Hz, 2H), 0.8% ppm (t, J = 7.4 Hz, 3H);

C NMR (de-DMSOY: & = 136.5 (CH), 123.5 {CH), 122.2 (CH), 120.5
(Cq), 48.6 {(CHy), 35.7 (CH3), 31.3 (CHg), 18.8 (CHz), 13.1 (CHa},
4.8 ppm (Cq) .

Exampie 4: 1-Ethyl-3-methyliimidazolium Tricyanomethanide

A scolution of l-ethyl-3-methylimidazolium chleoride (178.4 g,
1.22 mol)y in water (180 ml) 1s added as described in Example 2
to a mixture of malononitrile (84.6 g, 1.2Z8 mol) and cyanogen
chloride (79.% g, 1.30 mol). The reaction mixture obtalned in

this way does not undergo phase separation and 1s firstly

treated with activated carben  (3%) as in  Example 2 and
subsequently extracted with dichloromethane {300 ml). The
organic phase is then washed with water {2 x 200 ml).

Evaporation at 40-60°C on a rotary evaporator (from about
500 mbar to about 20 mbar) gives 169.5 g (69% yield) of l-ethyl-
3-methylimidazolium tricvanomethanide having a chloride content
and a sodium content of in each case less than 10 ppm.

'HONMR  (de-DMSO): & = 9.09 (s, 1H), 7.72 (t, J = 1.7 Hz, 1H),
7.64 {t, J = 1.7 Hz, 1H), 4.21 (¢, J = 7.4 Hz, 2H), 3.86 (s,
38y, 1.45 ppm (t, J = 7.4 Hz, 3H); |
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BC ONMR (de-DMSO): & = 136.4 (CH), 124.4 (CH), 122.8 (CH), 121.7
(Cq), 45.4 (CHa), 36.7 (CHy), 15.8 (CHy), 6.7 pom (Cq) .

Example 5: 1-Butyl-3-methylpyridinium tricyancmethanide

“

A sclution of I-butvi-3-methylpyridinium chloride (939.¢ g,
5.06 mol) in water (813 ml) is added as described in Example 2
to a mixture of malonconitrile (351.0 g, 5.31 mol) and cyanogen
chloride (333.1 g, 5.42 mol). The reaction mixture separates
into two phases, and the agueous phase 1s separated off and
extracted with dichloromethane (1280 ml). The organic phases are
combined, treated with activated carbon (3%) and then washed
with water (4 x 900 ml). Evaporation at 40-60 °C on a rotary
evaporator (from about 500 mbar to abcout 20 mbar) gives 1118 g
(92%  vield; of  iI-butyl~-3-methylpyridinium tricyancmethanide
having a chloride content and a sodium content of in each case
less than 10 ppm.

"H NMR (de-DMSO): & = 8.95 (s, 1H), 8.87 (d, J = 6.1 Hz, 1H),
8.40 (d, J = 8.0 Hz, 1H), 8.01 (&, J= 7.1 Hz, 1H), 4.53 (t,
J o= 7.4 Hz, ZH), 2.4% (s, 3H), 1.90 (m, 2H), 1.29 (f-zext,
J = 7.5 Hz, 2H), G.90 ppm {(t, J = 7.4 Hz, 3H):; ,
PCONMR (dg-DMSO): 8§ = 145.3 (CH), 144.1 (CH), 141.8 (CH), 138.7
(C,q), 127.2 {CH), 120.4 (Cy), 60.4 (CHy), 32.4 (CHz), 18.7
(CHz), 17.7 (CHs), 13.10 (CHs), 4.6 ppm (Cq).

Example 6: 1-Octyl-3-methylpyridinium tricyanomethanide

A solution of Il-occtyl-3-methylpyridinium c¢hloride (125.8 g,
520 mmol} in water {300 ml) 1is added as described in Example 2
to a mixture of malononitrile (36.0 g, 534 mmel) and cyancgen
chloride (31.4 g, 537 mmol). The reaction mixture separates into
two phases, and the agqueous phase is separated off and extracted
with dichleromethane (300 ml). The organic rhases are combined,
treated with activated carbon (3%) and then washed with water
(4 x 125 ml). Evaporation at 40-60 °C on a rotary evaporator
(from abkout 500 mbar to about 20 mbar) gives 137.8 g (89% vield)
of l-occtyl-3-methylpyridinium tricyanomethanide having a
chloride content and a scdium content of in each case less than
100 ppm.

"H NMR (dg-DMSO): & = 8.96 (s, 1H), 8.88 (d, J = 6.3 Hz, 1H),
8.40 (d, J = 8.0 Hz, 1H), 8.01 (dd, *J = 8.2 Hz, 2%J = 6.2 Hz,
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1H), 4.52 (t, J= 7.4 Hz, 2H), 2.49 (s, 3H), 1.90
Jo= 7.1 Hz, 2H)}, 1.26 {m, 10H), 0.83 ppm {m, 3H};

BeNMR (de-DMSC): D = 145.5 (CH), 144.0 (CH), 141.8 (CH), 138.7
(Cq), 127.2 (CH), 120.3 (Cq), 60.6 (CHp), 31.0 (CHz), 30.5 (CHz},
Z28.3 (CHz), 28.2 (CHy), 25.3 (CHo}, 21.9 (CHg), 17.7 (CHsy, 13.7
{CH3z), 4.6 ppm (Cy).

(P,
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1. Process for preparing lonic liguids of

the formulsa
N
%
P Q" {1y,
C
o
s

where ¢ 1s an organic cation selected from the group
consisting of cations of the formula

a)

Yot

ot
Jim

=0

(WR'R'R'RM)Y, where W is a nitrogen or phosphorus atom
and

R' to R’ are each, independently of one another, Cizo-
alkyl and R® is Cy.pp-alkyl, Cag-cycloalkyl or Ceso-
ary., where R' to R' may each contain, independently
cf one another, one or more halogen atoms, or

R* and R’ together with W form a 5- to 7-membered ring
and R’ and R' are each, independently of one anocther,
Ci-zo-alkyl, where R’ and 2*' may each contain,
independently of one another, one or more halcgen
BaLoms, oY

R' and R? and alsc R® and R' in each case together with
W form a 3~ to 7-membered ring, or

(NR’RR")*, where N is a nitrogen atom and R® and R
together with ¥ form a ring in which N formally has
one single bond and one double bond to R® and RY and R’
is Cizp-alkyl, Csap—cveoloalkvl ox Cgop~aryl, where r’
ﬁay contain one or more halogan atoms, or

(SR*R°R*}*, wheve § is a sulfur atom and

2% and R® are each, independently of one another, Ci.oo-
alkyl and R™ is Cioag-alkyl, Capp-cycloalkyl or Ceo-
aryl, whers R¥ to RY may each contain, indepsndently
of one another, one or more halogen atoms, o

R® and R® together with S form a 5- to T-membered ring
and R is Crepemalkyl, Caojp-cycloalkyl or Ce1p-aryi,
where R* may contain one or more halogen atoms, or
(ZRMR*)7, where 2 is an oxygen or sulfur atom and R

and R together with 7 form a ring 4in which 2

[
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formally has 2 single bond and a deouble bond to

one or more substituents from the group consisting of
Ci.jp~cycleoalkyl

and R*, and
Ci-zo—alkyl groups, Ciap—alkoxy groups,
groups, Cs10-aryl groups, halogen and cyance may be
pound to each o¢f the rings formed by the substituents
groups, Ci-zo-alkoxy
groups

Caegp—alkyl
and Ceqp-aryl

where the
one or

R' to R,
groups, Cig-cycloalkyl groups
may each contain, independently of one ancther,
more halogen atoms, and
each of the rings formed by the substituents R* to RY?
hetercatoms from the

two further
sulfur and oxvgen and/or

may contain one or
group consisting of nitrogen,
may be fused to another aromatic or nonaromatic 5~ Lo
15 T-membered ring,
which comprises mixing malononitrile with & cyano compound
of the formula RCN, where R 1is selected from the group
conglisting of chlorine, bromine, ilodine and cyano, in the
presence of & bases, 1f desired in the presence ocf a2
20 solvent, and adding a salt (Q"). X", where n =1 or 2, Q% is
ae defined above and XV is an anion selected from the
group consisting ¢f halides, pseudohalides, sulfate and
organic acid anilons, with the anion X" being replaced in
the agueous phass by & tricyanomethanide anion formed
25 in situ from malononitrilis and RCH,
Process according to Claim 1, wherein malonenitrile, the
the salt (0N .¥" are mixed in the

desired in the presence of a further
the formation of and
in a

anicn take place

e

Z.
cyane compound RCN and
=
agueous phase and

presence of a base,

30 sclvent, Iin the
exchange with the tricyvanomethanide
one-pot reaction.

3. Process according to Claim 1 or 2, wherein the molar ratio

35 of malononitrile to the cyano compound RCN is in the range
from 0.2:1 to 2:1, particularly preferably from 0.%:1 to

very particularly preferably from 0.95:1 to 1.05:1.

1.1:%,



4.

5
5.

10
8.

15

_15_.

Process according teo any of Claims 1 to 3, wherein the bass
is selected from the group consisting of alkali metal and
alkaline earth metal hydroxides, alkall metal and alkaline
earth metal carbonates, ammenla, primary, secondary and
tertisry amines, pyridines and,imidazoles.

Process acceording to any of Claims 1 to 4, whersin the pH
is maintained at a value above 4, preferably at a value
above 7, particularly preferably in the range from 7 to 9,

during the reaction.

Process according to any of Claime 1 to 5, wharein the

anion X% is  selected from the group coasisting of
chloride, bromide, and cyanide.
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Method For The Production Of Tricyanomethanides Of Organic

Cations
Abstract

The invention relates to a process for preparing ionic liguids
based on tricyanomethane salts of the formula

where O is an organic cation containing at least one heterocatom
selected from the group consisting of nitrogen, phosphorus,

sulfur and oxygen, and alsc ionic liguids based on tricyano=-

methanides.



