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Method For The Production Of Tricyanomethanides Of Organic Cations
The invention relates to a process for preparing ionic liquids of the
formula5 N clll |_ Q+ (), NBC CON 10 where Q+ is an organic cation
containing at least one heteroatom selected from the group consisting of
nitrogen, phosphorus, sulfur and oxygen. 15 The ionic liquids of the
formula | are tricyanomethane salts or tricyanomethanides.

Tricyanapathane-etad Seds AN R R 38eS-{ah BHRANRG 438 ®rganic
known from Schmidtmann, H., Ber. 29, 1896, 1172, and Trofimenko, S. et
al., J. Org. Chem. 27, 1962, 433-438. Tricyanomethane-metal salt o
%B%p’ré%?é’é‘ﬁﬂtﬁ‘br@ﬁk?ct% ligands Bre"SROknoWn RORPBAIRR, ST & aitduids
Cheme=Corimohz 1998, 439-440. In the synthesis of metal
tricyanomethanides, for example potassium tricyanomethanide, by the
method of Trofimenko et al. fibm dibromomalononitrile, potassium

cyanide and potassium bromgle, 1.5 mg}-of Br2 ar Prmally reacted per

25 mole of tricyanomethanide(':Various tficyanometharle salts are also

known from, for example,/AEﬁ-A 0921, US 3981 899, Jager, L. et al.,

Z. Anorg. allg. Chem.¥11, 1992, 6222, Cioslowski, J. et al., Chem.

Phys. Lett. 30 170, 1990, 297-300, Elvidge, L.A. et al., J. Chem. Soc.

Petkin Jrans. 1,8.,1983; 1741:1744 and Makhonkay, Bd ataby&hy QGrcaton
Khim. éSalggQ, 24A£ -2445, However, thetse are e§clusi\éelg solids. P-Ahorus
0616396 discloses vaﬁougﬁ%ﬁd acrﬁ)rrﬁ%lrﬁur%nt?icy%no-nmefhagﬁalaés WhicH ’
gFe G8&d HCfurgiciBes and herbicides. 35

The ionic liguids c¢f the formula I are tricyanomethane salts or
tricyanomethanides. Tricyanomethane-metal salts and processes
for preparing them are known from Schmidtmann, H., Ber. 29,
1896, 1172, and Trofimenke, 8. et al., J. Org. Chem. 27, 1962,
433-438, Tricyanomethane-metal salt complexes with organic
ligands are also known from Batten, 5.R. et al., Chem. Commun.
1898, 439-440, In the synthesis of metal tricvyancmethanides, for
example potassium  tricyanomethanide, by the method of
Trofimenko et al. from dibromomalononitrile, potassium cyanide
and potassium bromide, 1.5 mel of Bry; are formally reacted per

mcle of tricyanomethanide.

Various tricyanomethane salts are also known from, for exanple,
EP-A 0850 %21, US 3981 899, J&ger, L. et al., Z. Ancrg. allg.
Chem. 611, 1982, ©2-72, Cioslowski, J. et al., Chem. Phys. Lett.
170, 1990, 2%7-300, Elvidge, L.A. et al., J. Chem. Soc. Perkin
Trans. 1, B, 1883, 1741-1744 and Makhon'kov, D.I. et al., Zh.
Org. Khim. 15, 1972, 2441-244%5. However, these are exclusively
solids. EP-A 00103%6 discloses various liguid ammonium tricyano-

methanides which are used as fungicides and herbicides.

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

they are liquid at room temperature. In recent years, Lonic
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Salts of organic cations have a low vapour pressure and often a low
melting point. They are referred to as ionic liquids when they are liquid at
room temperature. In recent years, ionic - 2 liquids have become known
as environmentally friendly solvents for "green chemistry”. The melting
point of an ionic liquid and thus the temperature range as solvent is
inflyensed bywariglion, of the-anions and ¢ations. At present MRLIOWBJOING: vent s
I#%uids for 5 use ranges from %out -69 C to above 300 C are availabl
r regn chemrsy . e melt

: s r%.. T 1ng o1nt o ?n icnic ?iquid and
e organic cations of ionic liquids are usu II)}Smonova ent quatérnary

Shitonitifn bEPRBSPRBAIM BEERSTr SRIBYRIGT ardmidtics “GsGafy by variation
rifrogen-contairing iasestwhich. may heradditionalhy 1Osubstituted Byiquids for

alkyl gtoupss halegen atms-ofcyano-groupsands canceontain furtherapie.
heteroatoms such as phosphorus, sulfur or oxygen. Examples of

customa%organic cations are imidazolium, oxazolium, pyrazinium,

PY¥azOlitirR pyridaZintath pytrolidifiuh, pyrfitiiiung thia2GiGm ghgmonovalent
ez oHibeEati GRS Iidaz Gluri P IS pyrolidiiem catichstarewgsed aromatic,
most freguentlyr Jhercations:can e representec with achargedocalizettionaily
anat{eastone heteroatom or delacalized in;the middle of a ring.gralspdn, s ang

complex notation, Al es of depiction are used as equjvalents to one
B oo e iR ot fur ox
BETIeBrontide"Erss o3 | (CE3ZPRA, (CFSY35F3 CECRSPPRS  S(CRm)grfolium,
Bxa(@F3)6P-, chiordenCNe, Fe€i3; NOSwRFGy pyriaate oxalateyorolidinium,
S¢N: miMost frequentlyised aniopsare AlO} Askl, BEG: &d PE81 5,01 1un and
Tarting materials for the preparation.of ignic fiayids ¢an, be, progured, for o, ¢
eéxample, from Merck KGaA, Darmstadt, or oLi ec,%\. os¥nann, r.
SEhubTPE BT S Fleiblitg"30 ft waS'anBbject BFihé Hissertinvéntion i 5t °one
providieca Hovel inespensivelprotess for preparingitticyehometianides also in
whiehlean notation. All types of depiction are used as eguivalents
to one another. '

Typical anions in ionic liguids are acetate, ALCl,, AsF¢, BF.,
bromide, CEF38Cs7, {CF3) 2PFs, {CF3)3PFs, {(CF1) ,PEST, (CF3) 5P,
(CF3)¢P™, chloride, CN, FeCly, HNO3, PFg, pyruvate, oxalate or
SCN. Most frequently used anions are A1Cl.”, AsPs, BF., and PF: .

Starting materials for the preparation of ionic liguids can be
procured, for example, Ifrom Merck EKGah, Darmstadt, or IcliTec,

A. BGsmann, Dr T. Schubert G.b.R., Freiburg.

It was an obkject of the present invention to provide a novel
inexpensive process for preparing tricyanomethanides which can
be disposed of in an environmentally friendly manner after use.

This cbiject is achieved according to Claim 1.

What 1s claimed is a process for preparing ionic licuids of the

formula
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be disposed of in an environmentally friendly manner after use. This

object is achieved according to Claim 1. 35 What is claimed is a process

for preparing ionic liquids of the formula-3-N1ll C+ |_Q NBC CAN 5

where Q+ is an organic cation selected from the group consisting of

cations of the formula a) [WR1R2R3R}+,3where W is a nitrogen or

phosphorus atom and _) R1 to R3 are each, independently of one

another, C1_20-alkyl 10 and R'is Iﬁj—Zo-aIkyI, C3_10-cycloalkyl or C6_;

.0-aryl, where R to R4 may each c@ntain, indgpendently of one another,

one or more halogen atoms, or i) %tand R2 together with WV form a 5- to
7-membered ring and R3 and//lm/aré‘ h, independently of one another,

C1-20- 15 alkyl, where R3 alld R4 may each contain, independently of

one anotger, one or more halogen atoms, or iii) R1 and R2 and also R3

HAEG TR iR edch Gasetoisther Math ! for aB-a0 Zawembefediringporbysisting
INRBRER¥]+, whete N Boamitragen atom and R' and R6 together 20 with

b, formpay£ing inwhich MN.formally;Ras one single.band and.gne double .. ;.4
lgg)nd aggld E&(‘j|5R(;;1C_1_g3-ally%lle CB:%Q-EC é:llloc?”% or C _IO-arytjﬁ, vgigﬁre R’ may ...
contain one of more%a‘foggéh atoms: of ¢ RBRY 10+, WheréSis a'*° ¥
sulfur &dth &nd'2s 'R8 and RO afecachymbepehdently of one aastherwhere R
C1-20-atkyR 'anth R164sIC| c20-aikyl, C3A0cyotoalkylior ©8 braryhnother, one
where B8 more halogen atoms, or

ii)  R' and R® together with W form a 5- to 7-membered ring and
R and R* are each, independently of ons another, Ci.up-
alkyl, where R’ and R' may each contain, independently of
cne another, one or more halogen atoms, or

i1i) RY and R® and also R® and R* in esach case together with W
form a 5- to 7-membered ring, or

b) (NR°R°R’]*, where N is a nitrogen atom and R’ and R® together
with N form a ring in which N formally has one single bond
and one double bond and R’ is Cigo—alkyl, Ciojp-cycloalkyl or

Cg-10—aryl, where R’ may contain cone or more halogen atcoms,

or
o) [er*R*RY)*, where S is a sulfur atom and
: 8 . ; . <
i) R* ana R are each, independently of one anocther, Cisg—alkyl

and R is Ci-zo—alkyl, Csoiyg—cycleoalkyl or Ceip—aryl, where R®
to RMY may each contain, independently of one another, one
or more halogen atoms, or

ii) R® and R® together with S form a 5- to 7-membered ring and
R is Cipo-alkyl, Csag-cycloalkyl or Ceig-arvl, where R
may contain one or more halogen atoms, or

d) [ZRYMRY™]Y, where Z is a sulfur or oxvgen atcom and R and RZ
together with Z form a ring in which 2 formally has a
single bond and a double bond to R™ and R*, and
one or more substituents from the group consisting of Cioug-
alkyli groups, Cipg~alkoxy groups, halogen and cyanc may be
bound to each of the rings formed by R' to R, where the

Ci-zo—alkyl groups and Ci.og-alkoxy groups may each contain,
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to R10 may each contain, independently of one another, one or more
halogen atoms, or ii) Re and R9 together with S form a 5- to 7-membered
ring and 30 R10is C1_2o-alkyl, C3_,o-cycloalkyl or C6_.:0-aryl , where
R10 may contain one or more halogen atoms, or d) [ZR11R12]+, where Z
is a sulfur or oxygen atom and R7' and R12 together with Z form a ring in

which Z formalléf has a single bond and a double bond to R" and R12, and
35 oné 6F MGTE-Siidstituetits o (He°Grotip cofi&istiny of 255- alkyPosn atoms.

group$n€1_20-alkoxy groups, halogen and cyano may be bound to each
of the ¢ings formetdbyrRhde Rb2mwhers thies C1-Zo-alkylgrewps:zand cne or two

C'_.20;alkoxy graups may.gach coptain..- 4;independentlyqfone, s 4t rogen,

another, ope or mare halogen atams, and each of the rings formed by R1 .
o R1S iy Zoram s B s ePRer REterqatom i the ghgp-r Sromacic

consisting G Hitregén 1% salfiiCand BgeR Bhdfdrmay be fused to

anotiter aromaties or monaromatie 5+ tori-menmberedtinga whicknconsprisesind  of
mixinggpalononitrile, with &-eyanccompaund et the formita RENuwhethsisting
Rels sglegted from the group consisfing, afchlorine, ,br%"”ﬁhée"dgléee%@gce of a

cyano, in the presence of a 10 base, if desired’in the presence o , _
SBR/ent,"dnd addrie’a salt™ (§)FXE Whete RS £ oF 2 (s asisfistf -7 & salt
aBove and Xa95 &n rariioh sefected fom the§rodpicorsistiepothalidesy™ is an
pseudohalidescsudfate antbarganiczacidanians, withrthe=anian X'deingnalides,

reRlaged dn the aqueoys-phase by atricyanomethanidg, 15,aniop.formed.. ., o
{){%5'% from manTonltréIe and RCN. in a preferred Jrogess variant
e ced 1n th cﬁ

malonoﬂhrllt?’lle‘,rﬁ?e (a:lyano c:om“’poeun?quoufe t gsforzrgnhuéiaeR and the %}Sﬁmmethanme

EOYPX- HréTRixed in Sthe'presehceara Basé [t desited ifthie presence of

a further 20 solvent, in the aqueous phase, resulting in formation of and
exchange.with the dicyanemethanide aniondn a gne-patreaction., the cyano
compound of the formula RCN and the salt (QN.X" are mixed in
the presence of z base, 1f desired in the presence of 2 further
solvent, in tThe agueous phase, resulting in formation of and

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

A particular order of addition of malononitrile, the cvano
compound of the formula RCN, the base and the salt of the
formula (Q") X" is not absolutely necessary. The order of
addition 1in the examples has been found to be useful freom a
process engineering point of view, but in the Ilaboratory any
other order of additicn likewise leads to formation of the

compounds according to the invention.

The cyano compound of the formula RCN, the base and/or the salt
of the formula {(QM).X"", where R, (%, X" and n are zs defined
above, can each be used in pure form or in solution, for example
in water and/or methanol. Further suitable solvents and/or
solubilizers can ke selected from the group consisting of
acetone, acetonitrile, Cigy—~alcohols, chloroform, dichloroethane,
diethyl ether, DMSO, ethyl acetate, hexane, methylene chlcoride,

propylene carbenate, carbon disulfide, THF, toluens, xvlene and
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A particular order of addition of malononitrile, the cyano compound of the
formula RCN, the base and the salt of the 25 formula (Q')"X"- is not

absolutely necessary. The order of addition in the examples has been

found to be useful from a process engineering point of view, but in the

laboratory any other order of addition-likewise leads to formation of the
compounds according to the invention. 30 The cyano compound of the

formata RCR. fhe base ahtioFthe SaIF of 138 formtia (G UL -Whire e “3te=-
O X1l Adrésds-defined above, can each be used in pure form or in

solution, for example in water and/or methanol. Further suitable solvents

and/or §§é@%@iééefér@é@é&%@ﬁ@,ﬂ@a%go@%Qﬁ&r%ﬁ%ﬁiéﬂ@Qzﬁf is selected
%‘%&?ﬂg acetonitrile, ¢4, d-alcohols, chioroform, %ﬁ@oﬁ%eéhag%ndé%g‘%'m mide
eﬁ‘ner, f\?S% eLtlﬁyI ace%ate,.ﬁexane, n%’eatﬂylane ch on&e, pfop;}ie‘ne“ ©
8afboratey Tare6h distifidel TR tbliems Y idridaid ~5 23§itdble chloride or
mixtyres tkereof. Preference is given to using water- miscible solvents. In

a preferred embodiment, the cyano compound RCN is selected 5 from

the group £opsisting of cyanagen chigride, cyanegen bromide and ... ¢
dicyanogen, particularly preferably cyanogen chloride or dlcyanoagn. Ina

RitdtPretérred effbodiriént, FERBIAFrafid of 10 niabREnriEtd cydno' ™ t0e
EampouRtat the formula RCN s ritiie Fange fronp0Xi e 1oy, from 0.9:1 to

particujariy: prefesatly drom 0L 9: ot fe 1 =L very particularty: preferahly fram
0.95:1 to 1.05:1. Suitable bases in the process of the invention can be

%%Ieglta%b({&l%%ggnsthgrgrggg Cg?%:c?g%g ch‘}glk%[!%n%tg{r%ggia(él}g}ahg{%e%réh selected
metal hydroxides, alkali metarand alkaline earth metal carbonates, =~

&rPonta Sprigdanye secomtiary Hifdl teftiaflditines Phe lbayeds alkaline earth
particularlyypreferabhean alkatiahetal ortadkalineneartminetalihydroxigerh  metal
¥%@H@%@@QE¥U@&%&%&%¥Y§9gﬁ5@y, secondary and tertiary amines. The
base 1s particularly preferably an alkali metal or alkaline
earth metal hydroxide, very particularly preferably sodium
hydroxide and/or potassium hydroxide.

In a preferred process, the pH is maintained at a value above 4,
preferably at a wvalus 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 ($%).X" can be
selected from the group consisting of fluoride, chlorids,

bromide and ilodide. Particular preference is given to chloride.

As pseudchalide anions X" in the salt (Q7),X", it is peossible to
use anions which consist of at least two electronegative atoms
and are chemically similar tc halogens. The pseudchalide anions
are preferably selected frcem the group consisting of CN7, OCN7,
SCN” and N3 . Particular preference is given to CN.

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

example acetate, oleate, fumarats, maleate, pyruvate, oxalate
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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. 25

The halide as anion X- of the salt of the formula (Q+)r,Xn- can be

selected from the group consisting of fluéride, chloride, bromide and

iodide. Particular preference is given tq chloride. 30 As pseudohalide
3hiond X IRTHE salt O FNR ftlis FOSHiBRESO  tise dnichs Whictt Corfsistér e and
avlesst tweo electronegative atoms and are chemically similar to halogens.

The pseudohalide anions are preferably selected from the group

¢ansisting of ONy QCNz SCN-and N3-- Particular, preference.is giVeR 40 ¢y 1
CN-. 35@SdJ|tat1I1e organic sold aman@ are, for example, anions of

L form Where 138 a3 Jderiln apove, are  separated off from
Mmonobasic and dibasic nonaromatic and aromatic acids, for xampT’e B

deetaté leafs Fimdrate HRREE Spyrivale 'oxalde & &itbanzeate. methods.
Particular preference is given to acetate and pyruvate. In a preferred
pracess;dbedrcyanomethang-galts ofthesforauda drdormediywhiere.Q'de ionic
a3 gefined ahave, are.asparaied aff o Juniegeleq stariing compounds

and purified by extraction methods. The process of the invention allows

the production of ionic liquids having a very low chloride content. 10 An
advaritagetofahe prodess afthednverttiontis the abitiny tooprepareargaiy L ity to
chleride« andrsediym-freedanic-iquids. ddere.and ir the followingqthe:s .
expression "C1_;,-alkyl" refers to 15 an unbranched or branched alkyl

roup having from 1 to n carbon atoms. Thus, C1, 20-a|kyl represents, fo
Sxample. grotips Sich &8 HGING, elyl, OBy 160bopy, b, Isobutylc 225 =

$éc-BUBA 2 Rt Bty peR&LCT. a<difmethiylpRfHEhET HreptyE getyl, to n carbon

atoms. Thus, Cipp~alkyl represents, for example, groups such as
methyl, ethyl, prepyl, iscpropyl, butyl, iscbhutvl, sec-butyl,
tert-butyl, pentyl, 1,4-dimethylpentyl, hexyl, heptyl, octyl,
1,5~dimethylhexvyl, nonyl, decyl, d-ethyl=1, 5~dimethylhexvyl,
undecyl, dedecyl, tridecyl, tetradecyl or eicosyl.

Here and in the following, the expression "Cig~cycloalkyl”
refers to a cycloalkyl group having from 3 to n carbon atoms.
Thus, Csap-cycloalkyl represents, Ior example, groups such as
cyclopropyl, cycleobutyl, cycleobutyl, cycleopentyl, cyclohexyl,
cyclcheptyl, cyclooctyl, cyclononyl or cyclodecyl.

Here and in the following, the expression "Csgig=aryl"” refers to
an aryl group having from ¢ to 10 carbon atoms. Thus, Cgqp-8rvyl
represents, for example, groups such as phenvl, benzyl,
methylphenyl, dimethylphenyl, ethylmethylphenyl, diethylphenvyl
or naphthyl.

Here and in the following, the expression "Ci.-alkoxy" refers to
an unbranched or branched alkoxy group having from 1 to n carbon
atoms. Thus, Cipp—alkoxy represents, for example, groups such as
methoxry, ethoxy, propoxy, i1lscpropoxy, butoxy, isobutcxv, sec-
butoxy, tert-butcxy, pentyioxy, 1,4-dimethyipentyvloxy, hexvloxy,
heptylony, octyioxy, 1,5~-dimethylhexvloxy, nonyloxy, decyloxy,
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1,5-dimethylhexyl, nonyl, decyl, 4-ethyl-I,5-dimethylhexyl, 20 undecyl,

dodecyl, tridecyl, tetradecyl or eicosyl. Here and in the following, the

expression "C3_n-cycloalkyl" refers to a cycloalkyl group having from 3 to

n carbon atoms. Thus, C3_13-cycloalkyl represents, for example, groups

such as 25 cyclopropyl, cyclobutyl, cyelobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, %yclooctyl, cyclononyl or cyclodecyl. Here and in the _
followirg, the expression “C4Y 16:5¥yI" FetERTto- Afvary FgrdtipYHaving frof decvL-
640 1 0-carboreatoms.yThus cG5okeyaryk 80 represents, for example,

groups such as phenyl, benzyl, methylphenyl, dimethylphenyl,

gihylmethylphenyl, diethylphenyl, or naphthyl, Here and in the following.. ro o ¢

tpeu%x fESSiO']{i%Jﬁ; n-ealk%)%'mrgl%rs ng 35 an unbranched or branched
alfzoxy group%avmg from 170 it Carbon “atoms” Thus, C1_20-alkoxy

represents, for example, groups such as methoxy, ethoxy, propoxy,

iSoproppxy, feutoxy, sabutoxysisec- butoxyatertshutokycpentyloxy, at least one
1.4-dimethylpanivloxy, hexyloxy, heptdaxy.Retyloxyring.

1,5-dimethylhexyloxy, nonyloxy, decyloxy, - 7 -

4-ethyl-i,5-dimethylhexyloxy, undecyloxy, dodecyloxy, tridecyl- oxy, .
tefradecytdXy 6r eiBo8yIoky “Herd aid i e follGWing - et expreSsion onaroratic
"halageitrefeérs too 5fiuorine cetilérine, Brontine oriodinein a prefersed further
embedimentyidher eation: Q¢ ceitains atdeastone - tr7-membgeed  =ulfur and

omalic or apnaromatic,ring-10.1n afurther preferted.embodiment, i .5 s one

%rgrr%%tlc or ggnaromatlc ring in the organic cation | ' contains‘one or two

rther ‘Hetéroatoms from the g"rlé:uﬁ1 168nS|st|ng of nitrogen, sulfur and
oxygen. The cation Q' particularly preferably contains one further nitrogen
arsulfs atbme 1 5okarthermenes oneortmore:substituentstfremdhe . gsoupnsisting

consisting -of G1_20-alkyl greups. £t 20;alkoxy.groups, C3..10-e¥alealkyl roups,
%ﬁ%ﬁgﬁryl groups, halcgen and cyano can preferably be bound to
an aromatic or nonaromatic ring of the cation ¢ . Here, the
Ci-zp—alkyl groups, Cigp-alkoxy groups, Ci-po-cycloalkyl groups,
Czip—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 caticns, pyrrolidinium, pyrro-
linium, pyrazolium, pyrazolium, imidazolium, triazolium,
oxazolium, thiazolium, piperidinium, piperazinium, morpholinium,
pyridinium, pyridazinium, pyrimidinium, pyvrazinium, 1,3-dioxo-
lium, pyrylium, thiopyrylium, azoniaspire and phosphoniaspiroe
caticns.

In a further particularly preferred embodiment, the cation ¢ is
selected from the group consisting of N,N-di{Ci-zp-alkyl)-N,HN-
{(dimethyl)ammonium, N-{Cg.o~aryl)-N,N,N-tri(Cio—alkyl)ammonium,
N,N-di{Cszipmaryl) =N, N~ {dimethyl)ammonium, tetramethylphos-
rhonium, tetrabutylphospheonium, trimethylsulfonium, tributylsul-
fonium, 1-(Cipp—alkyl} -3-methyipyridinium, 1-(Crpp—alkyl) -3~

cyanopyridinium, 1-(Cizp~alkyl)=~l-methylpvrrolidinium, 1-{(Ci-zo—
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C5_10-aryl groups, halogen and cyano can preferably be bound to an
aromatic or nonaromatic ring of the cation Q Here, the 20 01.20-alkyl
groups, Cl_20-alkoxy groups, 03.10-cycloalkyl groups, C5_1lo-aryl groups
may each contain, independently of one another, one or more halogen
atoms. In the process of the invention;the eation Q' is particularly 25
gh%ferabl selected from the group consisting of organic am- moniu

Ephoniurn aracsutoruRT caf Wrrol}d’ﬁ%ﬁfop@ﬂr%Yhhuﬂfﬁmethyllmdazo—
By EEzolium Lpyazelivm Kititaz oty drazolidin Loxazoliurh, tidzoktmy L -2~ (di-

piperidiniam \piperazZiridne,snoipholinium; pydidiniem; pysidazinium, 5-diphenyl -

pyrmidipium, pyrazinigm,, 1,3-dioxo,30; hum; pypdium,thiopyrylium,_on s phonia-
azoniaspirg and ghosghgnlas iro cations. In a further particularly

pre erred’ er%%orcjilment e Cation Q'is selected from the group consisting

of N,N-di(C1.20-alkyl)-N,N- 35 (dimethyl) ammonium, N- (C3_10-aryl)

INN, N -t (@11 2O -alRy ) mnfomiund, &N, N, di(Cre S3-aryl)i-N, N+ (diafethyl) above,
ammonmﬂtetmgthmhmfmm@ tetrabutylphosphoniime  other ionic

ar%emsu'fﬁgw tributylsul fonium, 4. %Céezob%'kﬂl Syme hyé” ndioum, g i
20-alkyl)-3- cyanopyridinium, 1- O-alkyl) -1 methy pyrro |d|n|um
??éﬁ“%aﬁlkﬁl?l§Caﬁrr?1%e3[ﬁ§ﬂf)’ib‘end? Iun{fo ar ~solvents. The trlcyano—~

PYC 22624y | -2 rmedriflingidazs- Tivmdy B{Ca g 20 alkyl) 3ethdpyridinigamduct ive
4 5rclimethyli2r (di- phenylmethyl«l; 3-diexobuBss t rosynthesis, so that the
%&Q@@ﬁﬂwn8¥hﬂkééiggﬂﬁﬁy'éa%ﬂ%OXQ'H“be reduced o¢r be dispensed

atzonlaSé)Jro%? 5]undecane and 5-phosphonia- 5 spiro[4.4]nonane

Cations: Tonic ids of the formula I, where Q' is as defined above, can,
optionally in admixture with one or more other ionic liquids, water or
Giganicsoivents, bef usedhas sdlventscandiya d0dpadticular ias/eonsitiennides is
of-pelar s.elé/ent&J@eotficyaeeomg}a&igﬁ@ammﬁeelaﬂut higher than that
‘}V‘%’?}QQ‘S usly b o%%j d as.conductive é vent Sc'” glectroghen m's%y of plication

e ectrosynt eSIS SO t at the al |t|on ofe CtI’O yte sa ‘TtS can pere UCE

Grbe WSPETS

Ionic liguids based on tricyancomethanides are relatively
nonpolar ionic liguids which have low solubilities in water and

low viscosities compared to other ionic liguids.

The use o0if ionic liqulds based on tricyanomethanides has the
advantage over many other ionic liquids that no metal-containing
residues are formed in thermal disposal. The compounds obtained
by the process of the i1invention also have particularly low
halide wvalues.

The following examples illustrate the invention but do not
constitute a restriction.

Examples:

Example i: 1-Butyi-l-methylpyrrolidinium chloride
Methylpyrrolidine {150 g, 1.76¢ mol) is placed in a reactiocon
vessel and mixed with butyl chloride {163 g, 1.76 mol) at room
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with entirely. 15 The polarity of ionic liquids based on tricyanomethanides
is_lower than that of customary ionic liquids but higher than that of
customary organic solvents, so that new fields of application are opened
here. 20 lonic liquids based on tricyanomethanides are relatively nonpolar
ionic liquids which have low solubilities ifi water and low viscosities

ared to other ionic liquids. 25 The use of ionjc liquids based o
e iR i€ e SUvadse brer Fcny Sthes PriTu B hAF=? 7o~
A metalicontaiffig re’TdueSRREfoTRIEdRIn thBFWal disposal. Theesulting  in
compounds obtained bytheprecess bf the ikiventionralse have The reaction

Raticularlyslow. halidevalues. 30, The gllowlng:exarmples illysirate the. req. The
invention but do _not gonstltutea estri tlorg/1 Example Ee%(aén%gl ried at
|%utﬁul met%yiqpyrroﬁldlmum ChEIOI’I(Te ethy pyrrofdlne (Li 0 L r\ﬁ

Wplaceditts Featfioh SiessEl&d iked With Bt chlofifle (B3 GYE 776"“etnyl”
molyat icbmi-u@ temperdtdee. The reaction’mixtate obtaimed dotherrsion) . The

refiuxad: fo aé{_l@ma(re@t:ti@méem@gatyt@ﬁabgt;ktﬂr@)cfﬁﬁdminexciusively
E%rm@}‘i@”u%%%%t&/ yellgwish ES%Q%‘%@Q}L d hﬁé@ﬁ‘%%}r@é’%&%ﬁeth&@d butyl

cooled room temperature an filtered. The 5 residue’is washed with a

ﬁf?l%oﬁl and stubséqientlyaied 2t 56°EUnter téducetf pfésshréfo Po1nt of
give purest-blyl-mmethyiepyietdihitmehlchide (27¢, G090 Mcii8ie 29.5 °C.
conversion)-Theaemdiningmaterial of 4lke reactivn mixturersonsists2 (s, 3H),
exglusively ,0f theyunreactegsstaring materials methyipyrioliding ands nz, 2m),
huty} 18&[1@[{!(?6, _which are,recoyered completely. The melting point of

C NMR  [de-DMSO): 8 = 64.0 (CHp), 63.4 (CHg), 48.1 (CHz), 25.6
(CHp), 21.8 (CHp), 20.0 (CHy}, 14.2 ppm (CHj).

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, (.268 mmol)
is passed into the reacticn 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
intreoducticn of the cyancgen chloride. The reaction temperature
of the solution is maintained at -5 °C for about 1 hour during
the introduction of the cyanogen chloride. A mixture of Il-butyl-
I~methylpyrrolidinium chloride {47.5 g, 0.267 mmol) and water
(150 ml} is added to the reactlon mixture. The organic phase is
separated off and the aquecus phase 1s extracted with
dichloromethane (2 x 100 ml). The combined organic phases are
extracted with water (4 x 75 ml;. The crganic phase is admixed
with actiwvated carbon (3 g¢g) and stirred at RT for 30 minutes.
The organic phase 1s subsequentliy filtered off and evapcrated at
40-60 °C on a rotary evaporator (from about 500 mbar to about
20 mbar). This gilves l-butyl-l-methylpyrrclidinium tricyano-
methanide (46.8 g, 201 mmol, vield: 76%). The chlcride content

is < 0.1%. The viscosity at 20 °C is 323 mPa-s.
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the 1-butyl-I-methylpyrrolidinium chloride obtained is 199.5 C. 'H NMR

(de-DMSO): 8 = 3.50 (m, 4H) , 3.36 (m, 2H) , 3.02 (s, 3H), 2.08 (s br, 4H),

1.68 (m, 2H), 1.33 (sext, J = 7.3 Hz, 2H), 0.94 ppm (t, J = 7.6 Hz, 3H); 15

13C NMR (d6-DMSO): 6 = 64.0 (CH3), 63.4 (CH2), 48.1 (CH3), 25.6

(CH2), 21.8 (CH2) 20.0 (CH3), 14.2 ppht? (GH3). Example 2:

;L B Imet )[ ?%dlnlum tr c anomethanlde Malononitrile (17.8 g,
er

oI %t G0 i) Are Placéd 20 in-d fealionfssefand =
éyﬁﬁogé‘h chioridéH16.5%g, @ 268 mmdl) is passed irtoethie redction - 3 Hz, 2H)
solptiopat 0-5, Cowiththe pH of 3the; reaction solution being maintained at
835 %@pp{@gtﬁ:@oaﬂﬁw of 30% Stﬁnpth %%d'@m !bﬁt@irpxt'd&scziutt'%z 47.6

introducti yanogen chioride. reaction te rature
d?gﬂfé EE y éi %E % %ﬁ g ? % ? 7 ppm

olution |s maihfained at 0- for abou 1 ho@ durlng
iftrdduction of the cyanogen chloride. A mixture of 1-butyl-
1-methylpyr.rolidinium chloride (47.5 g, 0.267 mmol) and water (150 ml)

is;addad ta the reaction mixture., The Organic phase s separated off and
the agueous phase 'Sfxgeﬁ gd with.3Q dichioromethane <2 Orag {431 g,

The combined organic phases are extr cted with water | 4x

orgarfié‘phaséis Yamived' With Gctivatéd 2don 3% )Cﬁﬁfsﬁﬁea af@%TE?é?mpl@ 2
30 niinlitest U The ofgasic phasetisisubseydentip fitered offapdide. This gives
evapoarated ate40-60i G o addiaty evaporates tronabaut 50Q mbar,tor 27 mmol,

abaut 3% 20, mt*?@-QIT i, gives. 1-hutyl--methylpyrrolidigium tn%%lscos:uy at
th nlde (4 n?% 1 mmol, yield: 760). The chloride content is < 0.1%.
t

he VISCOSI'[ a C’is 33 mPas. 10 1H NMR (d6- DMSO) S =3.44 (m,
4H)NEBsg tﬁ@ 5298 &, 3H); ©2.08 s brldH), 1769 (m, (2H), .32 (sektiz, 1H),
= 763 Hz:2H)/ 6.94. ppiez(t, JL# 7.6 Mzp3H) t3C NMR (d6-DMSO):§ = 3.83 (s,
£20.5 (CP063:5-(:H2), 830(CH2), 47,6 5 (CH3), 248 (CHY), 2L1o5 (:-sext,
(GH2),19.3,(CHZ), 134 (CH2). 42PP Do (¢, o= 7.4 52, 31);
ProONMR (de-DMSO): & = 136.5 (CH), 123.% (CH), 122.2 (CH}, 120.5

(Cq), 48.6 (CHz), 35.7 (CH3), 31.3 (CHz), 18.8 (CHa), 13.1 (CH3),
4.8 opm (Cq).

Example 4: l-Ethyl-3-methylimidazolium tricvanomethanide

2 solution of l-ethyl-3-methylimidazolium chloride (178.4 g,
1.22 mol) in water (180 ml) is added as described in Example 2
to a mixture of malononitrile (84.6 g, 1.28 mol) and cyancgen
chioride (79.9 ¢, 1.30 mol). The reaction mixture obtained in
this way does not undergo phase separation and is firstly
treated with activated carbon {3%) =as in EIExample 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 16%.5 g (6%% vield) of l-ethyi-
3-methylimidazolium tricyanomethanide having a chloride content
and a sodium content of in each case less than 10 ppn.

“HONMR  (de-DMSO): 8 = 9.09 (s, 1H), 7.72 (v, J= 1.7 Hz, 1H),
.64 (t, J= 1.7 Hz, 1H), 4£.21 (¢, J = 7.4 Hz, 2H), 3.86 [!s,
3Hy, 1.45 ppm {(t, J = 7.4 Hz, 3H);
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Example 3: 1-Butyl-3-methylimidazolium tricyanomethanide A solution of

I-butyl-3-methylimidazolium chloride (43.1 g, 10 178 mmol) in water (100

ml) is added as described in Example 2 to a mixture of malononitrile and

cyanogen chloride. This gives 1-butyl-3-methylimidazolium

tricyanomethanide (33.6 g, 147 mmok, 82%-yield) having a chloride

content of < 0.1%. The viscosity at 20 C is 30 mPas. 15 1H NM .

(d6-DfFs 056 2805 (& TH): 37ng !9 18442 - tH), o1 @23 -81 8z, tet-7

1R, 4.07 (t | ££A2 HZ3 2H), 388 (s, BH)E1.80tsept; U 232.4Hz,. 2] =

1.8 Hz, 2H), 1.26 (t-sext, 'J = 7.5 Hz, 2J = 1.8 Hz, 2H), 0.89 ppm (t, J =

%ﬁ!ﬁ'&é&% ;%C(}%N% é@gz%ﬁ )p l&l%@l%ct@i& é%%%'éi’a%%%@)
&l',L 31°%.8 ppf?m &ngj‘“éfxa_mﬁffée& iy Hyll:?h?ét(ﬁ?llm?&&?ﬁﬁu?ﬁ (939.6 g,

ﬂré%n%ﬁ%éthéﬁld@%&§6qul%h3o@-éthy$-3£fﬁ{éimln@ﬁda‘i%ﬁ@ﬁf-éﬁl@nélé Example 2

€784 gl 25:122qnot)dn watet (180 ml) (8 @ddedyas described.in and cyanogen

Eﬁglamgl@%tm?igg%e ofsn;@@wit)rile (845 gré%%% mgoil) @Hgﬁ{%@g%@parates
chlori mo reaction mlxtur obtained in_ this w
ogs n((e)ﬁt&und%]rgaé5 EE)ﬁase ggp%%atlonagn(? i rstéa/m’freatedS with acti Va%% off and

E&TDOH(39%) %{é‘iﬁ E%&a?ﬁﬂ)l%@%ﬁd@@@uﬂé@qﬁ%ﬁ“ﬁﬁf extfaGed Wit © phases are
dichioroatethane(368ImY 1 The aorganictpitasedstiten washedawith water washed
(2% 200, mlyr Evapoeragion ahi4Q-60E Om-a setasy. evaporator (from abouts  rotary
@Qg&%rt@rabwglp 'Q}Qé’-[l)tg%%% 1{@8&15:9 é%go{gﬁg%lg) QBlr&ngA %:Lves 1118 g

gthyll olium trlc anomethanide having a chloride content 5 and

(’ihun%%%ii ntoft e clki)%ic-‘tg% TesS tHah 16 Q{JﬁhﬁiﬁQWR (s BRSEFg hantde
h@‘?@@%ﬂl—ﬂ??%@ﬁ\]@%?ﬁﬂi, BHY, 7.63(E8 1SPHATIH) 4. 210t sheh case
I ds4 H22H); 8.86(s, 3H), 1.45 ppm (t, J = 7.4 Hz, 3H); - 11 13C NMR
(d6-pMSQ) Srmdg6.4 CH).sL2k4 (CGH), 182.8 (6H)y 1247 (Ga), 454 1z, 1m),
(EH2. 39,7 (GH3), 13 CHIL BRI (Ce, 5= 7.0 82, 1wy, 453 (t,
J = 7.4 Hz, 2H), 2.4%9 {s, Z3H), 1.%0 (m, 2H), 1.29 (t-sext,
J = 7.5 Hz, 2H), 0.3%0 ppm {(t, J = 7.4 Hz, 3H); .
C NMR (de-DMSO): § = 145.5 (CHj, 144.1 (CH), 141.8 (CH), 138.7
(Cray, 127.2 (CHY, 120.4 (Cy, €0.4 (CHy), 32.4 (CHy), 18.7
(CHz), 17.7 (CHs), 13.10 (CHs), 4.6 ppm (Cq).

Example 6: 1-Cctyl-3-methylpyridinium tricvanomethanids

A  solution of l-occtyl-3-methylpyridinium c¢hloride (125.8 g,
520 mmol} in water (30C ml) is added as described in Example 2
to a mixture of malononitrile {(36.0 g, 534 mmol) and cyanogen
chloride (31.4 g, 537 mmol). The reaction mixture separates into
two phases, and the aguecus phase is separated off and extracted
with dichloromethane (300 ml). The organic phases are combined,
treated with activated carbon (3%) and then washed with water
(4 x 125 ml). Evapcration at 40-60 °C on a rotary evaporator
{(from about 500 mbar te about 20 mbar) gives 137.8 g (89% vield)
of l-octyl-3-methylpyridinium tricvanomethanide having a
chloride content and a sodium content of in sach case less than
100 ppm.

‘H NMR (ds-DMSO)}: & = 8.96 (s, 1H), 8.88 (d, J= 6.3 Hz, 1H),
8.40 (d, J = 8.0 Hz, 1H), 8.0l (dd, 'J = 8.2 Hz, *J = 6.2 Hz,



Example 5: 1-Butyl-3-methylpyridinium tricyanomethanide 5 A solution of
1-butyl-3-meth.ylpyridinium chloride (939.6 g, 5.06 mol) in water (813 ml)

is added as described in Example 2 to a mixture of malononitrile (351.0 g,

5.31 mol) and cyanogen chloride (333.1 g, 5.42 mol). The reaction

mixture separates into two phases, andi.the-aqueous phase is separated

off and 10 extracted with dichloromethane (1290 ml% The organic phases

are ‘confibingd, tréated-with activifed carbon (3%) and thén washed wit’® (P
Watter/ (4. x 900 Alt). Evaporation at 40-60 C 6 ectataryn evaporator (from
ahoutH00; mbartecabouwt 20 mlzan) gives; 1118:g . (92%yieldyef.. 8 (cH)y, 138.7

Lyl Someihylpyidiniurs lgcyanomeshanidq 4 having g ohlaride 5o s (ce.
ntent and a sodi ntent af in_each case les n.10 ppm.

%ﬁa%nﬁéé% 6 :gg.g%m (2&114), &t ?d,@??zg.l zq“,'l )?Cé’.%?o (O{%T 8.(5@,’ 137
1HY:8:01 ¢t°) Bl e} 1H), 4.53 (t, J = 7.4 Hz, 2H), 2.49 (s, 3H), 1.90 (m,

2H), 1.29 (t-sext, 20 J = 7.5 Hz, 2H), 0.90 ppm (t, J = 7.4 Hz, 3H); C NMR
(d5-DMSO): 6 = 145.5 (CH), 144.1 (CH), 141.8 (CH), 138.7 (C,q), 127.2

(CH), 120.4 (O ), 60.4 (CH2), 32.4 (CH2), 18.7 (CH2), 17.7 (CH3), 13.10

(CH3), 4. 6 ppm (Cq). 25 Example 6: 1-Octyl-3-methylpyridinium
tricyanomethanide A solution of 1-octyl-3-methylpyridinium chloride (125.8

g, 520 mmol) in water (300 ml) is added as described in Example 2 to a

mixture of malononitrile (36.0 g, 534 mmol) and cyanogen chloride (31.4

g, 537 mmol). The reaction mixture separates into 30 two phases, and the
agueous phase is separated off and extracted with dichloromethane (300

ml) . The organic phases 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 about 500 mbar to about 20 mbar) gives 137.8

g (89% vyield) 35 of 1-octyl-3-methylpyridinium tricyanomethanide having a
chloride content and a sodium content of in each case less than 100 ppm.
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H NMR (d6-DMSO): 6 = 8.96 (s, 7.H), 8.88 (d, J = 6.3 Hz, 1H), 8.40 (d, J
= 8.0 Hz, 1H), 8.01 (dd, 1J = 8.2 Hz, 2J = 6.2 Hz, 12 1H), 452 (t, J=7.4
Hz, 2H), 2.49 (s, 3H), 1.90 (p, J = 7.1 Hz, 2H), 1.26 (m, 10H), 0.83 ppm
(m, 3H); C NMR (d5-DMSO): 8 = 145.5 (CH), 144.0 (CH), 141.8 (CH),
138.7 (Ca), 127.2 (CH), 120.3 (Ca), 60B3(GHZ), 31.0 (CH2), 30.5 (CHZ)
528. 3 (CHZ) , 28.2 (CH2) , 25.3 (CHZ) , 21. 9 (CH2) , 17.7 (CH3) , 13.7

F3¥%.6 ppm (Cq) . 13 - Claims 1. Process for preparing ionic liquids of

the formula N 511 C_Q (?), ~C~ N jC C N 10 where Q' is an organic
cation selested from the graupneonsisting of gations efthe formula.a)

(WR'R'R3R’)-, where W is a nitrogen or phosphorus atom and i) R'to R3
are each, independently of one ancgher, C1_20- 15 alkyl and R4 is

C1_20-alkyl, Cz_-lo-cycloalkyl or C,

_1o- aryl, where R' to R' may each

contain, independently of one another, one oRmore halogéh’atoms, or ii)

R' and R2 together with W form

/@fsg‘te@-membered ring and R3 and R’

are each, independently of au& another, 8:C-, z-alkyl, where R3 and R9

may each contain, independently of one another, one or more halogen

atoms, or iii) R and R2 and also R3 and R4 in each case together with W

form a%:367-MemBéredfing ‘GF¥5 6) (RR'R6R1) Swheré ffis abfitfogens  group
atom apdR3vndR6cL cations of the formula

a)

i)

i)

1il)

(WR'R*R'RY) ", where W is a nitrogen or phosphorus atom
and

R* to R are each, independently of one another, Ci.sg-
alkyl and R® is Cypp—alkyl, Ci.ig-cycloalkyl or Ceg-
aryl, where R' to R' may each contain, independently
of one ancther, one or more halogen atoms, or

R' and R? tegether with W form a 5- to 7-membered ring
and R’ and R® are each, independently of one another,
Ci-zp—alkyl, wheare R3 and R may each contain,
independently of one another, one or more halogen
Aatoms, or

R* and R® and alsc R and R’ in each case together with
W form a 5~ toe T-membered ring, or

(NR'R°R’)", where N is a nitrogen atem and R®> and R®
together with N form a ring in which N formally has
one single bond and one double bond to R and R® and R’
is Cipo—alkyl, Csp-cycloalkyl or Ceie~aryl, where R’
may coentain one or more halogen atoms, or

(SR'R'R*")*, where 8 is a sulfur atom and

r® and R® are each, independently of one another, Cisp-
alkyl and RY is Cirag-alkyl, Cs.io-cycloalkyl or Ce.io-
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 R'Y™ is Cipp—alkyl, Cs.ig—ovclcalkyl or Cgp-arvld,
where R may contain cne or more halogen atoms, or
(ZRY™R™)", where Z is an oxygen or sulfur atom and RM

12 " : P . . -
and R tegether with Z form a ring in which 72
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together with N form a ring in which N formally has one single bond and
one double bond to R5 and R6 and R' is C1_20 alkyl, C3_10-cycloalkyl or
C6_i0-aryl, where R' may contain one or more halogen atoms, or 30 c)
(SRBRSR'0)T, where S is a sulfur atom and i) R6 and RS are each,
independently of one another, C1_20- alkyland R10 is C1_20-alkyl,

C3_10-cycloalkyl or C6-10- aryl, where R8 to RIO may each contain, -
independently”BFoneYanbfrfer 2one 6 hforé RAgER Atdinsl Or3si) e d o R
and RO togethiet With-S 46rin a 5- to 7-membered ring and R10 is

Cl_20-a|ky|,@;&_beya{ea&yb%@ﬁgﬂ@ea% whefe RIQ ngaycontalA one: ing of
or more halogen atoms,or d) {ZRAR'), where .15 an oxygen %:%Polf%hzcloalkyl
y

atom and Ril_and R72 tggetrler with Z form a ring in which Z 14 fgrma N
has a single Bond"and a dotibfe BondtoR* and g 8 orfd'Sr g e may be
substituents fehT the-grotpCorisistinefof- 013 2olalkijiegrobps the substituents
C1_20-alkoxy groups }Cg_10@+eycloalkyk 5 groups,1E610-amyb greups;,-.o-alkoxy
ha'bogen and @y@egway%elwyzga%mgfl&%aes é@ﬂggdggxghsrya groups
substituents R'to R2, where the Cl._20-alkyl groups, CL 20-alkoxy.

groups, C2_,§gyc%§?§ylcé)r%ﬁ%éna’nof_% e_%%%%/?gjf“gupos% may e%%ﬁtheL one e
contain, indeP8hdently 8f ohedridtfer,?0e or 10 more halogen atoms,

and each of thedlingstformedbiynte Sobstitdents R0 RA2s mayeontail™ to R
one or two fusther hetereatoms-f£or the ;group:eonsisting-eERIOgeNs from the

Su”urandOX%?SG&“E%%%{@%XPSfoengf%B%QSr%ﬁﬁ%@@;gﬂd cxvygen and/or

nonaromatic 5- to 15 7-membered rmg, which comprises mixing o

malononitrile’With & tyahs compoutit ofthe ?&rﬂ?ﬁglﬁcﬂ?vﬁ%‘?éﬁ’f?mc > o

selected from' tiEgOt €ohsisting of chlorine, bromine, iodine and

cyano,dnthe comprises mixing malononitrile with a cyano compound
of the formula RCN, where R 1is selected from the group
consisting of chlorine, bromine, iodine and cyanc, in the
presence of a Dbase, 1f desired 1in the presence of a
solvent, and adding a salt (Q9) X", where n = 1 or 2, Q* is
as defined above and X% 1is an anion selected from the
group consisting cof halides, pseudohalides, sulfate and
organic acid anicns, with the anion X" being replaced in
the aguecus phase by a tricyanomsthanide anicn formed
in situ from malononitriie and RCHN.

2. Frocess according to Claim 1, wherein malcnonitrile, the
cyano compound RCN and the salt (QY).X" are mixed in the
presence cf a base, 1f desired in the presence of & further
solvent, in the agueocus phase and the formation of and
exchange with the tricyvanomethanide anicn take place in a
one-pot reaction.

3. Process according to Claim 1 or 2, wherein the molar ratio
of maleononitrile to the cyano compound RCN is in the range
from 0.Z:1 to 2:1, particularly preferably from 0.9:1 te¢

1.1:1, very particularly preferably from 0.95:1 to 1.05:1.
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presence of a base, if desired in the presence of a 20 solvent, and adding

a salt (Q-)"X-,wheren=1o0r 2, Q is as defined above and X'_ is an

anion 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 tricyanomethanidelanien formed 25 in situ from
malononitrile and RCN. 2. Process according to Claim 1, wherein
thialonoRitife® thé “Grarb - eEmpBuRBREN e salt O+ aFé Mhixghe base
in the preséncebed basenif desired ivtheresentéof adflrthek30: metal and
solvent lindbheragueottsrphase-andthe-formation ofiand :exebangewith 21kaline
the tricyapomethanide aniopn take place in.a.one-potreaction. 3. Progess - ang

accordjﬁngﬁtq Claim 1.or 2, wherein the mqla(rirath 35 of malononitrile to

the cyar?o Eﬁ?ﬁ:ﬁ/oﬁﬁn& Rewi§ Fnrthelpaensge“rfrorﬁr&ﬁi?lzt% q: particularly
preferably from 0.9:1to 1.1:1, very particularly preferably from 0.95:1 to
£.05:1.,x25e4:sProcessdacoprding 4a any of Claitns 1 10 8pwhereihdhein the pH
base isselected fromdhe.groyp cansisting.ofalkali mgtal and- @lkaline - vaiue
carth meta) hydroxides. alkali mefal and allgline earthmetal carbonates., ¢
ammonja, primér} secondary and 5 tertiary ar%ines, byrldinesgan - !
imidaz8iEs 57 Protes§ atcofding to any of Claims _ to 4, wherein the pH

is maintained at a value above 4, preferably at a value above 7,
particutartypeeferablyinthegange from 746 9¢ 110 during the reactiambiein the
Procesg-accordipg to any of Claims 4 to s, )hereipthe aaion X'z iS5 <v iy of

selectegqgrgrmigje% g{)%%engggsrlsgg% oéy%mggg(?, bromide, and cyanide. 15



