10

15

20

25

30

35

Process for preparing tricyanonethani des of organic
cations The invention relates to a process for
preparing ionic liquids of the formula pp 5 N C |
Q(l), NCCN 10 where Q is an organic cation

contai ning at | east one heteroatom selected fromthe

Qup consi stin Qf nitr.o ho us, . sul fur, and
TEARRAE L ARG (YoNasiope PRE neata Faarae oations
trlcyanonethane salts or trlcyanonethanldes
Tt t t sal nd_pr.ocesses

the ShOLARTOR, BAIGLEE Mo ud PRoRTSanith: mearamiio ggnic liauids
of Q@e faggela1172, and Trofinenko, S. et al., J. Og.

Chem 27, 1962, 433-438. Tricyanonethane-netal salt

conpl exes with organinc 20 |igands are al so known from

Batten, S.R et al., lchem Commun. 1998, 439-440. In

the synthesis of net tricyanomet hanjgdes, for

exanpl e potassium triccyanonet hani de, by the nethod of

Trof i menko et ali;Cron1 iQr ononal ononi trile, potassium

cyani de and pdNaSS|un1b hide 1.5 nol of Br2 are

formally reacted per 25 nole of tricyanonethanide.

Various tricyanonmethane salts are also known from for
Whe@(&ﬁhpll@ alERpyPBED @R orUS @Y8111809) Atagergst .ot heteroatom
selédted 2 AN Qheal J;Qoup Crl%'ﬂsﬁajélnglg%% 9%328 en, hosphorus,

Ci osl owski, J. , Chem Phys. Lett. ? f)
sul By agyp, O%?%@@ge, L.A. et al., J. Chem Soc. Perkln

Trans. 1, 8, 1983, 1741-1744 and Makhon' kov, D.I. et

9, 2441-2445. Howev

l.,.Zh.. Oq. Khi 15,
rhe il 1ot ds 88 Bhe BosTide. TeATk Gore s RS salts or

triapmEmoust Laguies amiomioyantonietyane-rtlansdes swhatd aimocesses
cor CEERTRULELLICS oNIOLR CLERP, el ciomniae. o5
18%e6, 1172, and Troflmenko, SP et al. J. Org. Chem. 27, 1862,
433-438. Tricyanomethane-metal salt complexes 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 potassium tricyancomethanide, by the method of
Trofimenko et al. from dibromomalononitrile, potassium cyanide
and potassium bromide, 1.5 mol of Br; are formally reacted per

mole of tricyanomethanide.

Various tricyanomethane salts are alsc known from, for example,
EP-A 0850 921, Us 3981 899, Jager, L. et al., Z. Anorg. allg.
Chem. 611, 1992, 62-72, Cioslowski, J. et al., Chem. Phys. Lett.
170, 1990, 297-300, Elvidge, L.A. et al., J. Chem. Soc. Perkin
Trans. 1, 8, 1983, 1741-1744 and Makhon'kov, D.IL. et al., Zh.
Org. Khim. 15, 1979, 2441-2445. However, these are exclusively
solids. EP-A 0010396 discloses various liquid ammonium tricyano-

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 liquids when

they are -liquid 'at room temperature. In recent years, ionic
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low nelting point. They are referred to as ionic
liquids when they are liquid at roomtenperature. In
recent years, ionic 2 liquids have becone known as
environmental ly friendly sel gents for "green
chem stry". The nelting point of an ionic liquid and
Liquihis héect bapenat krewrange asviebveshthsliynfirdemedad yolvents
vialiatio w aNLONS .catiaons, At present., N
for | EL e fls N P AT B E L B TR £ P ahgin Liggrid and
thusC the disrpe3000C aras @iy & $ abb evermhel oriahi weroed dms ofriation
of NI ldiiiLs) arh uspal [y rpnavglent, . QUALTNH Y- 1iquids for
ammoni um or phosphoni um bases or cations of aromatic,
use J9S T Gttt ot f i pEsE wi®h Greyrepevailable.
additionally 10 substituted by al kyl groups, hal ogen
ain further

atons_or cyanp grou and. can, con
The |\BFEPBAForlE" SUUFE ad phoSBGY UL TLUT ur"6r UokghkK, ronovalent
qua temepiye smfordust aramhapganicinc did ons @f ecdtnfictez alf umomatic,
usuaq)i‘;}zok!ig@o.g%%L%lrl@'aﬂmi yrazall UMy P! dazi N L 4ditionally
pyrrolidinrum yr|n1gin|un1 thi azol I'um ahd
substtdjtakesld Jr c@lkbﬁsgrpﬁpéazcbllailm‘ﬁ%hdaflﬁﬂfpy@r okdhpi gmoups and

can‘%%ﬁ@%@nafﬁrﬂﬁgg W%ﬂef&éﬁﬂﬁ@tgﬁchT@%‘¥ﬂ$§5§of@§,egﬁlfur or

represented with a charge localized on at l'east one .
OXYJkt erfgHHM BT 8l GESOFETY PEIRNIF dapBIeRS aarpngpdazolium,

oxazall$Qn,N pElexinot gy eho1 A, t ﬁ)@&&d@fziﬁﬁﬁ:m(;t -8 dinium,
.us%d as eq%lvaleqps to e .anot.her. 20 .Typic .%Ploqg

py= i SLRIEE RIRGE P A06k a4 CLE SRS - gl iun and

pyrrioddniide umCE3S0Dns (GF8) 2RFd- no§ EFBYedRER: 1 y( CRRR4RE2 ions can
(CE3).5RF .. 5 (CR3). 6P:, i de, C13-, 3,

be 5%§%?%§§F§§%t§5§g§af3té?@%P&%Chﬂ?g%%%%ggreéaenggy &f@ t one

hetegzRipsns o Apbbgalipsde irBFchandiiffde @b &t aritionger also in

compTBkenbahe ibar, hhe RAiBRAr afd eR M-t Gild s LaRRE valents
ﬁrocured, for exanple, from Merck K&A, Darnstadt, or
to ong ppeEhera  Bosmann, Dr T. Schubert G b.R, Freiburg.
30 It was an object of the present invention to
.provi_de. a novel _.in ensi ve_proces or ari - -
Tyl o RS Al et BRceh bR Arahated BiCTh -arfers s BEY
bromagdei r odieRAfal, | y (GEepBFy ,mani{er;)aPTErn usFs) 4PF,",  (CF3)sPF,
(CF3)6P™, chloxride, CN, FeCls , NO3°, PF¢, pyruvate, oxalate or

SCN . Most frequently used anions are AlCl,”, AsFs, BF, and PFs .
Starting materials for the preparation of ionic liguids can be
procured, for example, from Merck KGaZ, Darmstadt, or IoLiTec,
A. B&smann, Dr T. Schubert G.b.R., Freiburg.

It was an object 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 object is achieved according to Claim 1.

What is claimed is a process for preparing ionic liquids of the

formula
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Thi s object is achieved according to Caim1l. 35 Wat
is clained is a process for preparing ionic |iquids of
the formula 3 NI1Il C+ Q (1), NBC CANI 5 where
Q+ is an organic cation selegted fromthe group
consisting { of cations of the formula a)

[ WR R2R3R4] +, where WisNa nitrogen or phosphorus atom
and i) R to R3 are eachgjI i ndependent|y of one

anot her, Cl_20-al kyl 107and R4 Qs Cl-20-al kyl, Cs
10-cycl oal kyl or C6-10-a€Cyl, where R to Weray each
contai n, independentaf of anot her, one or nore
hal ogen at ons, or iN) Rl and R¥ together with Wform a
5- to 7-nmenbered ring and R3 and R4 are each,

whedendgpersdemt loy-gein iene-amniatrhess 1 oSt 620-£ xldm ad Hey | grcwlilﬁr@on51stlng
of 3 A0, R& nay, §agh contain, independently of one

a)

i)

ii)

anot her gne or m)reahal ogen atonms, or iii) R and R2
andVRRSY’H * arehede i 1 each nasleogwe@hephwphomsf@tmn and

a O rB- ¢ ri N
a Fﬁl tt?qgenggtgg%agﬁld ﬂ?ﬂie n%%)nt%lggﬁﬁa %gﬁgﬁ’ f t}ﬁ? alkyl
a Fhd i A Swhirete™ leaﬂwaﬁbyohﬁgcbﬂ@lgyhgpé Bend-a®awd, where R

Oﬁﬁ)@ﬁﬂﬁéyb@ﬂdhaﬁénﬁﬁlh$ Ghbaldettly of one another, one
10-aryl, where R7 may contain

C3 .10- S clo
orﬁjéT rxrl?blhéﬁﬁ)é%é]g@ljfogtsdnﬁr or ¢) [SRBRIR o]+, where S
i K'aasdl Rir taterhand wa%h W RBmanda R9-ate Gaelkmbered ring and

I@epﬁ{@eﬁﬁ| %r%f ggghanqﬂ%pencdlenzt% al k%' one another, Ci_s—
alkyl, where R* and R‘ may each contain, independently of

one another, one or more halogen atoms, or

iii) R' and R? and also R® and R’ in each case together with W

i1)

form a 5- to 7-membered ring, or

[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 Cjyo-alkyl, Cs-ijo-cycloalkyl or
Ce-10~aryl, where R’ may contain one or more halogen atoms,
or

[SR*R®R'®]", where S is a sulfur atom and

R® and R’ are each, independently of one another, Ci.pg-alkyl
and RY is Cizp-alkyl, Cs-ip-cycloalkyl or Ceio-aryl, where RS
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 is Ci-zo—alkyl, Csz-jpo-cycloalkyl or Cg.ip~aryl, where R0
may contain one or more halogen atoms, or

[ZR™R**]*, where 7 is a sulfur or oxygen atom and R and R?
together with 2 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 Cyi_so—
élkyl groups, Ci-zo—alkoxy groups, halegen and cyano may be
bound to each of the rings formed by R' to R'?, where the

_Clqg—alkyl groups and Cj_zp—alkoxy groups may each contain,
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and R10 is d _20-al kyl, C3_10-cycl oal kyl or

C6-10-aryl, where R8 to RLO0 may each contai n,

i ndependent|ly of one another, one or nore hal ogen

atons, or ii) R8 and R9 togeyther with S forma 5- to

7-menbered ring and 30 Rto is d _ZO al kyl,

Cltnaemyrolaal kyl o6r dde 18natlyty, weaee i Omopay haQmri@inn atoms,
? nore hal ogen atons, or d) [ZR1l1R12]+ where Z is

a sul fur_ or oxygen atomand R and R12 together with

Z saortmat rily 3ok Threed dryreh | yoh&S® anasi gtz bonshe or two

ang, & rtoubl e bong- 4,0s Ré-ﬂ-oﬁnghgléroﬂpd c%g’lfs(l%%lgﬁg rH%EIr %J[trogen,

substituents fromthe consi st
grotifdr ANDOORYRBRY 955 méWaHngeﬁuﬁﬁa @yaﬁ@qﬁgerbearomatlc

bmmmdrfamcdtlaf aha:dmgﬁenﬁﬁrr&ﬁﬂm to R12, where
01 20-al k I ro s and C1 O alko gr oups nay

t.he
whidhh CROUBRT 3P R, }ﬁﬂﬁﬁ} oHét ndih%? n%nSOEPound of
the nbeenihbd oREN, aWhEKE Ranids eseheofed hérbmngﬁef @rrrmxﬂa yonsisting

of 5&1591%2 %%%m"i?l%t ai Pc%c?ﬂ%eo n& an%rth %}e?[ﬁgt%%isce cf a

om t group consisting o Ri £
basegxyiderfegmidiast imaythse dussmhao caﬁncﬂ rﬁe:rl‘mrmmtamfi agtding a salt

(Q") pghar QiRtlC H= t10 Jr n@n‘o%r edsr g gewhinehy d S%?d X" is an
m xi ng_nal ononitrile Wt a cyano conpound of
aniqiy, nPACRERT whiFemR itdisel é?étoé’é’ fréﬁﬂﬁhétgﬁgup of halides,

psewnsilsideng @ilﬁ&@ran@, okyant ke adiedi A1g; &, CYaBR, the anion
Bh; grese %f a 1‘8 base, if desired |n th resence
8F 195 6P et and” adlf nG N SRt P ﬁ’( "’Womelthanlde
anicgr f2rm@d |131 s tdeffired raloverdnd i Xe- alnsi &TN .ani on
sel ected fromthe group consisting of halides,
pseudohal i des, sulfate and organic acid anions, wth
In the RERIFTISG DEPPRST epyacedntn t malagosslsiphasethy cyano

comp@uhﬁlQMﬁn@H@tﬁ%QMQQa Foranion teemed i shtUshT OMe nived in
mal ononitrile and RCN, In a preferred process varl ant,

the pgiesndiitt 4 & RIRecysholeebhpoubl bhet RESFEPREI RTRENTurther
solvand,t him Sghta_ (EQg)e_m)glhpaESem )ﬁﬁﬂsdl;‘tlﬂd;elﬁr mﬂj‘n df and
ired.in the of a furt
oxcrELph rISRL 89 L0 e B shenee 0l R LW hen 00y chaceson.
of and
A particular order of addition of malononitrile, the cyano

compound of the formula RCN, the base and the salt of the
formula (Q").X" is not absolutely neceséary. 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.

The cyano compound of the formula RCN, the base and/or the salt
of the formula (Q"),X", where R, 0O, X* and n are as 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 be selected from the group consisting of

acetone, acetonitrile, C;s—~alcohols, chloroform, dichloroethane,

.diethyl ether, DMSO, ethyl acetate, hexane, methylene chloride,

propylene carbonate, carbon disulfide, THF, toluene, xylene and



10

15

20

25

30

35

exchange with the tricyanonet hani de anion in a one-pot
reaction. A particular order of addition of
mal ononitrile, the cyano conpound of the forrmula RCN
the base and the salt of thes25 fornmula (Q+)nX is not
absol utely necessary. The order of addition in the
uiexabpl BSxhasebeencirendd thrdfensefall idrgivan processy water-

L s ENYj he int of view, but in the |aboratory any
Hus(%%? %ﬁ%ﬁ%hﬁ addition Iikewi se | eads to formation of

the conpounds according to the invention. 30 The

Tn BY ¥ oMU o fhen{ or pHka Rl t@&nﬁ%ﬁ’?d apgfor; gt NEe1ected

salt of the forpula ( nxn-, "where R
fro%r%h%sg%%‘fﬁ’ NS Hhovd VarF Eared b %Je%mqlﬁptﬁ%a%qw bromide

and Odiidyas@lgeli, onpat ok cexapple pidr MedieTy ard/@logd®t hapdbride or
Furt her suitable solvents and/or 35 solubilizers can

dlc%?no%ﬁected fromthe group consisting of acetone
acetonitrile, Cl 4-al cohols, chloroform

n dach'f%r&%te&aneprefﬂé ]f@a{' s}nﬁsamw@o SR Iﬁgﬁgétemtio of

hexane, methyl'ene chlori de, yl'éne ¢ar bona
malwww%um Mawmommmeofxyureawefanmuga Gt abs ein the

randB XttERsot heyeet,. Rref eﬁ@f@f‘cﬁf’aﬂl&’ﬂ_@r&?ek@bfg Vaber v.9:1 to
m sci bl e solvents. .I'n a preferred odi nment

L 1iclyae b Mt ReN ivs Reiiedtedd Y 5 9o - t%lgrt@& 05:1.

conS|st|ng of cyanogen chl ori de, cyanogen brom de "and
yanoge articularl pref bl y.cyan chl ori de
Sultaéi rL)yanogg %bﬁ grpﬁéﬁﬁerji'gﬁ%r?ﬂ e@ﬁ%%ﬂlﬁ@ﬂt% Iﬁ?leCted
frommt]afz 1gatciugy OfﬁOI’lﬂ.DStI'Hh@nOrffl talk=lt omeyano xohpatiRdlohe earth

the | he e m 2
e RS o DB Tk T REie Sidren et
ca b@&aﬁe@ul APt TABIAYL Y r GRPISRLY 2gdl, t@artpary amlnes The

baseSUtLBa%e?r@?é‘@ﬁafIyt Eﬁe%%%i% ofnt r&ﬁﬂvenh'e%%lca@rbealkallne
roup consi sting of alkali netal

el ect rom
carthng H@% rl?éf‘;etcfrlxtlﬁierne & Yhy B30 1R, Ak a AT SRR lghd sodium

hydral:}ale peidgant Poretsaliunc aberaties,. amoni a, prlnary,
secondary and tertiary am nes. The base is

particularly preferably an alkali metal or al kaline
In a preferred process, the pH is maintained at a value above 4,

preferably at a value above 7, particularly preferably in the

range from 7 to 2, during the reaction.

The halide as anion X* of the salt of the formula (Q"),X" can be
selected from the group consisting of fluoride, chloride,

bromide and icdide. Particular preference is given to chloride.

As pseudohalide anions X" in the salt (Q").X*, it is possible to
use anions which consist of at least two electronegative 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 to CN™.

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

example acetate, oleate, fumarate, maleate, pyruvate, oxalate
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earth netal hydroxide, very particularly preferably
sodi um 20 hydroxi de and/ or potassium hydroxide. In a
preferred process, the pHis naintained at a val ue
above 4, preferably at a walkue above 7, particularly
preferably in the range from7 to 9, during the

and r dgerdogvre -25PTheltal ade rase fanricoreeXnisofgihen skt efetate and

yrﬁ‘p&@té ormula (Q)nXn- can be selected fromthe group
consi sting of fluoride, chloride, bromide and iodide.

Particul ar preference is given to chloride. 30 As

In Psersiohatddeadtons, Xhe |iridhgasdide e PiLtd toff She formula
I fgos& ble to se ani ons i ch. consi st of at | east twoff c
F%%?roﬁeaaﬁ. &fofs %%ﬁ% THe¥icaffy SFRPFaFetpooff from

unrdeat togge nst a fhien g sewgehald sdesrahipans £ iasde pr efserakity on methods.
sel ected fromthe group consisting of CN-, OCN-, SCN
and N3. Particular preference is given to CN-. 35

The Spirpgbbe wrhatihe abierii ons adlewsf othexagnpldectamnonst ionic

1iq@fds MRReRasiL ANY, %Qoa%hcldm%r QLG rand aromatic

acids, for  exanple acetate, ol eate, furmrate
nmal eate, pyruvate, oxalate 6 and benzoate. Particul ar

An d&ﬂﬂﬁ@g@eofStﬂéVQQOb@s@C%tfat‘lﬁleanﬂw&d/ﬁmtﬁs tRe@ability to
Ef rredlpro SS, thetr orrethane .sal,ts_of the
pre cglgﬂfel sé va-d&egefioRdd dBGVESSar e

separ at ed off from unreacted starting conpounds and

0 The prqece he
Hor At PO AT | AL P 0t oGUEL FARZBT L8R CorTgurys. refers to
an qmﬁafg:fa?d/eiw bm@tﬂd)ralljleyl:OMQW haoing Advaniage of carbon

4he e t
atonte BEL S§Lé1 Q% é%ﬁhf%odgﬁﬁ%%%$é¥%nlgroups such as

repare Targ chl ori de-
methylgui g&hyHer @ré%’d’%n {PRPFOPY b Mytvilhe bxpeeksl on sec-butyl,

terﬁ'%tlyk 18l kipknt yef ers, 44a1nﬂe&1gn.pé}ﬁr%nchﬁax9£ br}@é};@h 0ed,  octyl,
R, avi n 4 car bon EL Thu

15 8111 h%ll%ﬂ épre r fd LR pgs§ugﬁn‘§§hylhexyl

undematlhy ldodetcintl, , tmudpy:ly,l | $epn:apl¢lcylbutcyle;cbsgmut yl,

sec- butyl,

Here and in the following, the expression "Cs,-cycloalkyl"

refers to a cycloalkyl group having from 3 to n carbon atoms.

Thus, Cs-io-cycloalkyl represents, for example, groups such as

cyclopropyl, cyclobutyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl, cyclooctyl, cyclononyl or cyclodecyl.

Here and in the following, the expression "Cgig-aryl™ refers to
an aryl group having from 6 to 10 carbon atoms. Thus, Csip—aryl
represents, for example, groups such as phenyl, benzylj
methylphenyl, dimethylphenyl, ethylmethylphenyl, diethylphenyl
or naphthyl. :

Here and in the following, the expression "C;.,~alkoxy" refers to
an unbranched or branched alkoxy group having from 1 to n carbon
atoms. Thus, Cyy—alkoxy represents, for example, groups such as
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-
butoxy, tert-butoxy, pentyloxy, 1,4-dimethylpentyloxy, hexyloxy,
heptyloxy, octyloxy, 1,5-dimethylhexyloxy, nonyloxy, decyloxy,
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tert-butyl, pentyl, 1,4-dinethylpentyl, hexyl, heptyl,

octyl, 1,5-dinethyl hexyl, nonyl, decyl,

4- et hyl -1, 5-di net hyl hexyl, 20 undecyl, dodecyl,

tridecyl, tetradecyl or eieo3yk. Here and in the

foll owi ng, the expression "C3-n-cycloal kyl" refers to
4~euhy%ﬂﬂcﬁﬁd@Meqyyﬂheﬂyﬂde}fmmmeaylaxp,cdbbenyabays.tridecy1~

: oxy;T Ta d% %még 3@ygﬁient& for exanple, groups

2 cycl opr opy butyl, cyclobutyl,
cyclopentyl cyclohexyl cycl oheptyl, cycl ooctyl,

Heréﬂ@ﬂ@nQﬂykﬁg EdPi@@fﬁd' tH%r%§¥¥¥ééléﬁmhﬁéd$§%ﬂm9refers to
" 10-aryl" reféers to an aryl group

t he expressi on
fluaranieng C@ﬁ&ﬁl@evobf@%m deosrdie -Thus, ©6-10-aryl 30

represents for exanple groups such as phenyl,

benz neth n hy hen I .

Bty %@Eys %8P5fh I% nﬁﬁﬁqﬂ&qskﬁFeleaSt one
She t@nd—mﬁntheeﬁomnmmam;c mhen@mpm@a@man T€hgn- al koxy"

refers to 35 an unbranched or branched al koxy group

having from1l to n carbon atons. Thus, Cl-23-al koxy
In #eﬁﬁégEﬁFsPﬁﬁﬁeﬁﬁ%mmﬁﬁboéi@ﬁeers@@hQﬁpm&ﬁﬂmoﬂy nonaromatic
ringet RAXygndr id SQRRARAXYo" bHNOAi sSOBHEOXYy S8%5 further
but %§ tert- toxy, pentyl oxy, 1, 4- dlnethylpentyloxY
heteﬁ@?&P Y, ‘nﬂ%pF FoXdf, oWt ?%&&St{n@ QﬁnépﬁyFHE¥ylo§9 Fur and
oxygeany| Txg, decybﬁny 7 paetetdylarly Sdid®ityyIRexyauins  one

ndecyl ox dodec rldecyl oxy, tetradecyl oxy
furtfe? nXtroﬁgx &é% ﬁH&he foll ow ng, the

or “ei cos
expr essi on halogen refers to 5 fluorine, chlorine,

FurtHEQHbQ% ooneOQhPQWOJé] @ﬁéﬁ@% E?QH'EEQ rgﬂg consisting
cation cont ai ns at eas one 0 7 nend

of Capomalk¥l ofrodRar ofmei A iagy POOURE.a Fwrtgeicloalkyl groups,
Ce- mpéﬁ{rﬁr gedupRhOtiaRfon &M@l 8URALC cQh RRRATLMBIINC bd i BSund to

he, organi ¢ cation Q can ains one or two further

an ?ﬁﬁ%ﬁ?ﬁﬁ() AR L W GHOup 100nsPEt ithG of2hifRogen, Here, the.
Cr-zoSall Kyt @ﬂﬁmﬂﬂ%ygeﬂaoqﬁmkmxy"@TdapSpartiQéﬂéydbbalkyl groups,

coso ST GO EORLT! B3RSl NN DELESSEROL 841 LY. amccner,

one phemgreoupadoashsatnys.

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

cations.

In a further particularly preferred embodiment, the cation Q' is
selected from the group consisting of N,N-di(Ci-sg-alkyl)-N,N-
(dimethyl)ammonium, N~ {Ce10—aryl)-N,N,N-tri(Cige~alkyl)ammonium,
N;N;di(0@40—aryl)—N,N%{dimethyl)ammonium, tetramethylphos-
phonium, tetrabutylphosphonium, trimethylsulfonium, tributylsul-
fonium, 1~ {Ci-20—alkyl)~-3-methylipyridinium, 1-(Ci_go—alkyl)-3-
cyanopyridinium, 1-(Ci_zp~alkyl)~-l-methylpyrrolidinium, 1-(Cy-20-
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of Cl1-20-al kyl groups, C _20-al koxy groups,

C3_10-cycl oal kyl groups, C6-10-aryl groups, hal ogen

and cyano can preferably be bound to an aromatic or

nonaromatic ring of the catign-Q+. Here, the 20

Cl1- 20- al kyl groups, Cl-20-al koxy groups,
alky03--10-yetilneeed Heyll p igrentipsi n 1 1@6,- 1Q-3ACY.l, 064 D) ¥EﬁMéﬁh¥ﬂimidazo—

t d t th
o gt ERPAETLLO OETING  O0F, B oo

pheraahmaim@s Hls Jatitaseul iam,y Zpr@im@bYW%@hiebkeﬁ, E'?T(Ibmhenyl_

1, 31&¥béHﬁ¥&hCO”%L%Eb%Qa%le%Q%n%Qu e JARRI U 5-phosphonia-
phosp hon|un1and sul fonium cations, pyrroli |n|um

Splﬁﬁ&ﬁcﬁ ANyl | um pyrazol i um i mi dazol i um

trlazollun] oxazol ium thiazolium plperldlnlum

Pl p raZI h I|n m pyri dini . pyrid i um
ronis PEMIGHNT URE. (yihzt A 2 178, IN6XS 20 | Hane S pylfiims above,
can,t hiogpyoylkildm amonaampxtwrandwﬁmmsphnmia&plmOre other ionic
f parpl lLarl r r .
llqdﬁﬁ) 'H%tép ?ﬁ BEQESEC %ﬁlﬂ%%t%élé% e@é%éoﬁg olg@gﬁg and in
Parﬁﬁﬂﬂia§t|@@ ofoNsNidiueat 20fal kgLyzN, fpl8sntdi netlyl )tricyano-

met FANTRAIUMa pa(&qrclrﬂaa_'rlw )adx}grm%stl(f]beZ%%d(yalQ conductive

amoni um N, N- C6_| o-ar di e anmmoni u
501 viegtsa ik hﬁlﬁﬁ:&ro YisdmRy t%]fr&t% LRy SsRGsigm So that the
addlt(tréldﬂggﬁﬂ: EQ:e;cﬁwglmte:]r%@yﬁyg%@n' lﬁ@glr'é(@ihilcﬁg Cﬁ( Ib)e c%%lspensed
. 1 y - 3-nmet hyl pyri di ni um _20-al ky - 3-
with ;?é’ﬁ&ﬁ;?ﬁ Ydi ni um 1- (CL20-al kyl)
-1-nmet hyl pyrrohidinium 1-(Cl-20 8-

The aﬂ: %,%J}Jz%ysoqf' &Tﬂ:p'lﬁg{dl%smﬂ ei:l on tricyanomethanides is

al 'k I'm dazo-
lower- (td)anzoﬂa?ﬁkyq %u%tmaupyr MnhcuﬂnlqleSdb@ét inilghzr( ¢ihan that

of c@@%@%b@%tﬁilhhﬁc F AR U that new fields of application
dlphenylnethyl) 4, 5-di phenyl - 1, 3-di oxoli um

are @P P6Hi &&§5Ero[ 5. 5] undecane and 5- phosphoni a- 5
spiro[4.4] nonane cations. lonic liquids of the formula
er e. as .defi ned_above can, optionally i
ronig AR t RoBRe 0P oy b brrE TSR g 45 ekt ively
nonperagr gamilc slolaEints , witechuskeavaslewl gehtibidndies 1@ water and
Low RAELLEILALSARAANSL! UBNL A POLAL SAlyanls, The

tricyano- es can particularly geously
be used as conductive solvents in electrochemstry or

The elLCt pesyiMMiesi $iq8@dkhaladd® on tricyanomethanides has the
advantage over many other ionic ligquids that no metal-containing
residues are formed in thermal disposal. The compounds obtained
by the process of the invention alsc have particularly low

halide wvalues.

The following examples illustrate the invention but do not

constitute a restriction.
Examples:
Example 1: 1-Butyl-l-methylpyrrolidinium chloride

Methylpyrrolidine (150 g, 1.76 mol) 1is placed in a reaction
vessel and mixed with butyl chloride (163 g, 1.76 mol) at room
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addition of electrolyte salts can be reduced or be

di spensed with entirely. 15 The polarity of ionic

| i qui ds based on tricyanonethanides is |ower than

that of customary ionic |iguieds- but hi gher than that

of customary organic solvents, so that new fields of
temppphicet | ofihe areaopénedmhetere2@btaiined i:iqsuitiserbas@ﬂluxed for

24 %&fécy %&E{ aved\?&n\/\ﬁéoﬁl Lgi.?“éﬁ%é(t neAPeL ar QQ%&ltlng in

UIdS ities in watef and '
form*sje@éu t@fes compadiodd livo geRdpvilghi cshisgenddon25 The reaction

mixt$ee Of si Oy | ey dy bc%segoeﬁ tdppyananBihanhdesiNasred. The
t he advant %%e over ot her ionic I|qU| ds that _no

feswélf% 1goHes Fin@’ltlheséi st 48 MFBENER .ﬁqhwntly dried at
50 mspnmmr deu@@ﬁpoplﬂéi:Ss@béaltfted gike tbar@r opeﬁ@tpﬁ ~l-methyl-

nventlo aIs a partlc l.ar | halid
PYIRR rfuelsrll gle W?/%g gs mIO)'/LI' ¥vr Gt e ctoﬁlé(emlon The
rema vigrd |mt©uiablooﬁothecm&ab|tu@t1e e wtester i gtnoist85exclusively

: I
of @%?nﬂﬁgéacggangkg§%%8% gﬁ%%r6f%ge%ﬁx%ﬂ¥éﬁghiQfoHE and butyl
b1y tsed Wlﬁlghréai@t |r@f¢0‘ﬂ¢é”§§’elcml¢ﬁ60eﬂ wrhf Betlyling point of

the thm&;ﬂ@&(%rg;lpk/ﬂ&ﬂ%)nﬂm [QOM 9 ad %H)L?Jﬁ{éﬁ &s W .5 °c.

g{ﬁc(éion m_xt ur.e o%palne is henrefluxedf 24
H N¥Gur sTPHERY F of FerpePatlive 4aﬁdout 770 Cf s r@élulrtﬁné)zl n(s, 3H),
2. 04 o Bation of{)a leJegzhtIm yeddowm shisuspesnst ong Fhe .3 Hz, 2H),

eacti qn S n cool ed to roomtenperature
Ogir?djr?lﬁered* Thed\‘aZ due is washed with alittle

e msE (dadD¥8bseqdent by - Gr | @At D. £ 6der, rdduded(CHs), 25.6
(CH,PI €93URe | I Vey P d.butyd !:ggﬂ pyrrolidinium
29!‘” ori % ngzg f% %9 i (g nve %6& ()) The

remai n| ng material of the reacti on mxture consi sts

Exaﬂ@ﬂ@ %N\MﬁahtyﬂLﬂJM% Eﬁyﬂﬁaifﬁfﬁﬂdﬂmtﬂﬂgjﬂﬂdﬂé%hanlde
Malononf%f)rr0|ig Qe an%GEUm%ol 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 reaction temperature
of the soclution is maintained at 0-5 °C for about 1 hour during
the introduction of the cyanocgen chloride. A mixture of l-butyl-
l-methylpyrrolidinium chloride (47.5 g, 0.267 mmcl) and water
(150 ml) is added to the reaction mixture. The organic phase is
separated off and the aqueous 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 1s subsequently filtered off and evaporated at
40-60 °C on a rotary evaporator (from about 500 mbar to about
20 mbar}). This gives 1-butyl-l-methylpyrrolidinium tricyano-
methanide (46.8 g, 201 mmol, yield: 76%). The chloride content
is < 0.1%. The viscosity at 20 °C is 33 mPa-s.
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10 chloride, which are recovered conpletely. The
nmelting point of the 1-butyl-I-nmethyl pyrrolidinium
chloride obtained is 199.5 C.  1H NWR (d6-DVMBO) : 6 =
3.50 (m 4H), 3.36 (m 2H), {02 (s, 3H), 2.08 (s br,
4H), 1.68 (m 2H), 1.33 (sext, J = 7.3 Hz, 2H) 0. 94
1y NMRm((cIS,—DMSB 7.6 Hz3.3H); mJ,5 ABC VR € dom & 398 (s, 3H),

X C R I o e

0.941- @mtydt I Jre=t Kyl gy ,0l13H ;ni um t ri cyanonet hani de

13¢ ﬁﬁﬁoﬁl o {gébgo( 578190, %64 dmol ) and \r@h {/ (390,M ey a7.6

in arfeacti r? vessel anog en
(CHsg¢ll ot4 d& (2825 92101268 Hmwl )19 s3 pdSHel, i ﬂ;Boflt higHs), 4.7 ppm
(c,)reaction solution at 0-5 C, with the pH of the
reaction sol ution being nmaintained at 8.5 by
appropriate addition of 30% strength sodi um hydr oxi de

Exanfdleit3 :OrT_L—CBJIﬂy’IIgG—in&Itﬂ@Qli@dlic@% cqfldnh&@t?mﬁﬁréthamde

%Coglu%g%aﬂfgd X a#%lo @i%eratﬁur%%g]&%urq 3 u (43.1 g,

178 mmtaloduict | watef t{R€@0cypanogen aﬂt:lieﬁlals. dAsnirxbade mf Example 2
[ 0..267. .

to o rpJ[L%Jé/and ﬁ%&b%%@#?g%g@ o gshéﬁﬁgg&%eonﬁqs gLves

1-buf memmlmﬂ%lmaﬁuwarmmm@eof f33arfd a/hel47 mmol,

82% Jauaeys HRAR 15 ENldrBHLE M 3G dich qrﬁ”%ﬂ'éa%%:%31ty at

100 ) The conbined organic phases are extract
20 \ﬁﬂﬁv@&t& A#-x 75 M) . The organic phase is adni xed

'H NMRt h(c&G-DM‘ﬁS@tr)]ed aza:r lcsom5(3 g) ang, stbvr sed (ail RfTJ f:OI 80uz, 1H),
ut es se.i s, subsequen [

7 61of Cand evg gr g @8 dton ¥ ro?a% %é ato? 83 (s,

} o (flr.&® atto'oHe]gﬂo,o ]T?Ib&f 120 4aliayt *35=20.8bHE) . 2Eh| slg|2\6es(t sext,
1 _1 byt | 2 | pyrr ol 4,6 ni r a t han
J 7H5 mlhly ;H %}g Gr%sﬁgﬁ%éég%ﬁﬁhﬁd

13 é%RG 8 g, 201 ori de ‘con e’nt
C “msoﬁhe &/l—scﬁéi t5y @H)20 B 3s538CHPas12202 1@H), 120.5

NNBS(@6 @M@p) 3§ 7 39144 14?d)(c§2)28 (g2 H22 9_@ (CHs) ,
(s br, I—i) (m 2H) 1.32 (sext
ér*l% 2H) 0.94 ppm (t, J:76Hz, 3H) ; 13CNI\/R
(d6 DI\/SO) 6 = 120.5 (Cg), 63.5 (CH2), 63.0 (CH2),

Exam@;ﬁ 1 %%ﬁ't%&;%%g%t&%h @got s CF B 123k ) ge

A solution of Il-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 cyanogen
chloride (79.9 g, 1.30 mol}. The reacticn mixture obtained in

this way does not undergo phase separation and is firstly

treated with activated carbon (3%) as 1in 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 tricyanomethanide having a chloride content
and a sodium content of in each case less than 10 ppm.

'H NMR (dg-DMSO): & = 9.09 (s, 1H), 7.72 (t, J = 1.7 Hz, 1H),
7.64 (t, J= 1.7 Hz, 1H), 4.21 (t, J= 7.4 Hz, 2H), 3.86 (s,
3H), 1.45 ppm (t, J = 7.4 Hz, 3H);
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(Cq) Exanple 3: 1-Butyl-3-nethylimdazolium
tri cyanonet hani de A sol ution of
1- butyl -3-nmethylim dazoliumchloride (43.1 g, 10 178
nmmol) in water (100 m) is added as described in
Exanple 2 to a mxture of malononitrile and cyanogen
B¢ wmkRor(dgenMathi s @we:s3614 buty) ; 31pet hyl(ice) daZ|_C2|2I @m (CH), 121.7

(Colienohd A Ol or 7 Be” COREEnt b1 & By fnd WPUCOEMy a

20 Cis 30 nPas. 15 "H NMR (d6- DVBO) : 8—905 (s,
Exan%gw 57 617 éﬁtyﬂ—? H‘?Eél)ﬂ?)yleglnllzl%@r (éyar%o%e&xf%sl%

A fm %%mn 1<af &?%}kB?@ethnlwwlmm chpridesext939.6 g,
5.0ddna1 ). §nF%ataQ 38138hiz, ﬁ@ﬁad&b@gan@b@Erlgea Eﬁ4Example 2

)
Fo %dl\)lX%? 2 é»%)ﬁorﬁblfsrﬁ %a GCH%[ch} 238l Fyanogen
chldGHB) ,(33B.. 13gCC}E)42 a8l1) 8 Cﬂh&)reabﬁlob.(ﬁkﬁﬁure ddparates
. P Eth - 3- met.hyl i m.dazol i um
ln@frﬁkggﬁ%négﬁanl8§dAt§o |oﬁ08 phé@e i separated off and
extlla@qeiﬁ/lm&—hreimhwqﬁeeztdmnﬁn cH %t irclle (IWf&* Hrganizs phases are

combhr%%inDk}eh@e&aRﬁﬁjﬂ1§Qtﬂ¥5téa added,as gegzegﬁfdthgg washed

ITE m xture of malononltrlle
Wlth‘m\“’? &Rd Wdﬁé’é)&wmldhl ofVaRoradiong aty, é@ ABI )C THe a rotary

evag@@ald ON( fikkh UrBo@Bt dh0ednkhR ﬂchléb&\@f&’ doesphey gives 1118 g
under has par ati.o and f| rstly treated w
%J?% Eboﬁ 1

92°actjﬂl wrédén&hlal Sd:rlcyanonpethanlde

havmub3£qubhmtydextbatéﬂﬂ thhaﬂsﬂﬂxﬂMﬂEﬁﬁ%ﬁﬁt(aﬁOlﬁibach case
phase is then washed with water (2 x 200

1955 I%\%gg)gr dation at 40-60C on a rotary evaporator

'H NMRr ot BHISO) 150D Fard o (aboutH )20 fbér) glved £69.5 §z, 1H),

g.40(69%0 yield) of yl- ety - % get hyl | mdazel hum,  1yy, 4.53 (¢,

tri cyanonet hani dé having chl oride content '35 and a

J = Jdodi dR-cortient 4% n éach3éése } 3% tman 26 ppmt -4y (t-sext,
J = NNB (4- DMSQ) 0 .30 p9a09t(s.g ¥z, 47863 @) ;J = 1.7 Hz,

13 , 7. t 7 Hz 2 = .

c B @Rt g Tl e 7T S m,l%Hé; gy 1307
(C, 3C MBR. 2d6¢OABO) 129 .4 18641, (@4).4 128H4) ( CH2.4122C8,), 18.7
(ci$ v . 32%eks), 13.10 (CH3), 4.6 ppm (Cq) .

Example 6: 1-Octyl-3-methylpyridinium tricyanomethanide

A solution of 1l-octyl-3-methylpyridinium chloride (125.8 g,
520 mmol) in water (300 ml) is added as described in Example 2
to a mixture of nmlononitrile (36.0 g, 534 mmol) and cyanogen

chloride (31.4 g, 537 mmol). The reaction mixture separates into

. two phases, and the aqueous 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% yield)
of l-octyl-3-methylpyridinium tricyancmethanide having a
chloride content and a sodium content of in each case less than
100 ppm.

'H NMR (de-DMSO): & = 8.96 (s, 1H), 8.88 (d, J = 6.3 Hz, 1H),
.40 (d, J = 8.0 Hz, 1H), 8.01 (dd, 'J = 8.2 Hz, *J = 6.2 Hz,



(Cq), 45.4 (CH2), 36.7 (CH3), 15.8 (CH3), 6.7 ppm
(Cq). Exanple 5: 1-Butyl-3-nethyl pyridinium

tri cyanonet hanide 5 A sol ution of

1-butyl - 3-met hyl pyridini um citd oride (939.6 g, 5.06

nmol) in water (813 m) is added as described in
) ,Exadpbe 2(tto & m Xtdrdazef ma)gnom 1491 e(£35138)g, 1.90 (p,
31 I) nd € ogen | or 333.1 g, 42 nDI)
J ?%e Fggctl 1 n1x ur%lséﬁg étég%% % 3ﬁgé and
BC iR aderdMRFOphas e ilst sdpafGiled bié. @ndcﬂoreiﬂﬂaﬁtdﬁﬂ) 138.7
)W tlalvgggmcgggqtézf@a@e @1?90661 ls 0@9 Ofgi‘”bc @95395%@@ (CHg)
28 %&%?d A& weter r(@%cf’gotﬁfhzl) 21E\ﬁap6‘r |ror¥7at7 46580, 13.7
(CHs§,0n.8 ppmary,) evaporator (from about 500 mbar to
about 20 nbar) gives 1118 g (92% vyield) of
1- butyl - 3- et hyl pyri di nium tricyanonet hani de 15 havi ng
a chloride content and a sodi um content of in each
case less than 10 ppm 1H NWR (d6-DVSO: S = 8.95 (s,

1H), 8.87 (d, J = 6.1 Hz, 1H), 8.40 (d, J = 8.0 Hz,
1H), 8.01 (t, J = 7.1 Hz, 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): 13C NMR

(d6-DVSO): 5 = 145.5 (CH), 144.1 (CH), 141.8 (CH),
138.7 (Cq), 127.2 (CH, 120.4 (Cg), 60.4 (C}Q) 32.4
(CH2), 18.7 (CH2), 17.7 (CH3), 13.10 (CH3), 4.6 ppm
(Cq). 25 Exanpl e 6: 1-Cbty|-3-nethy|pyridinium

tri cyanonet hani de A sol ution of

1-octyl -3-met hyl pyridiniumchloride (125.8 g, 520
mmol) in water (300 nml) is added as described in
Exanple 2 to a mxture of malononitrile (36.0 g, 534
mmol ) and cyanogen chloride (31.4 g, 537 mmol ). The
reaction m xture separates into 30 . two phases, and

t he agqueous phase is separated off and extracted wth
di chl oronet hane (300 m) . The organi c phases are '
conbined, treated with activated carbon (3% and then
washed with water (4 x 125 m) . Evaporation at 40-60
Con arotary evaporator (from about 500 nmbar to
about 20 nbar) gives 137.8 g (89%yield) 35 of
1-octyl-3-nethyl pyridiniumtricyanonet hani de having a
chloride content and a sodium content of in each case
‘I ess than
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100 ppm 'H NMR (d6-DVBO): S = 8.

3 Hz, 1H), 8.40 (d, J 8.
'J = 8.2 Hz, 2J = 6.2 Hz, 12 1H)
Hz, 2H),

J = 6.

96 (s, 1H), 8.88 (d,

0 Hz, 1H), 8.01 (dd,
4.52 (t, J =7.4
= 7.1 Hz, 2H), 1.26

2.49 (s, 3H), 1.90 (p,

(m 10H), 0.83 ppm(m 3H); '3C NNR (d6- DNSC»: 6 =
Claid$.5 (CH), 144.0 (CH), 141.8 (CH), 138.7 ((Cq)

127.2 (CcH) , 120.3 (Cg) , 60. 6 (CH2) , 31. 0 (CH?

30. 5 (CH2) , 5 28.3 (CHz) , 28.2 (CH2) , 25.3 (CH2)
1. | Pdoc®sg CH2Y prapgaring CHpic quﬂldecwe)th@-fbxmmﬂa

(Ca).

g6 If 13 - Cains 1. Process for preparing ionic

liquids of the formula N 5 111 C_Q+ (1) NBC CAN 10
where Q+ is an organic c kion selected fromthe group
consi sting of cations of jthe forgll a a) (VRLR2R3R4) +,
where Wis a nitrogen orcphosphorus atom and i) RL to
R3 are each, |ndepengﬂﬁtly Of.one another, Cl_20- 15

al kyl
C6_10-

and R4 is CLX0-al kyl, [ 10- cycloalkyl or

aryl, where R1L to R4 may each contai n,

|ndependently of one another, one or nore halogen
atwmsre o’ i3s R]aran@rB@ntl@gechenow t$1ew¢‘mdn &r®m t bhe group

7-

of one anatper ,, .20 Cl

08 ~ahd, d?ig i ndependent |y

ere R3 and R4 may

eadth cofff&ifnR PFﬁdepé’ﬁ@éﬁt LY, Je$ dnalinegrer oronghqrphorus atom
nore halggen atons, or iii) Rl and R2 and al so R3 and

R4 in eth rwt
i) efgcq:oceh%e atr%g eac%, V\imyependently of one another, Cji_zg9-

ii)

iii)

id)

alkyl and R* is Ci-20~alkyl, Cijgp-cycloalkyl or Cgo1p-
aryl, where R' to R! may each contain, independently

of one another, one or mcre 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 another,
Ci—zo-alkyl, where R® and R* may each contain,
independently of one another, one or more halogen
atoms, or

R' and R? and also R® and R?! in each case together with
W form a 5- to 7T-membered ring, or

(NR°R®R”)*, where N is a nitrogen atom and R® and R®
together with N form a ring in which X formally has
one single bond and one double bond to R® and R® and R’
is Cigo—alkyl, Csz-io~cycloalkyl or Cgig-aryl, where R’
may contain one or more halogen atoms, oxr

(SR®R*R*®)*, where S is a sulfur atom and

R® and R® are each, independently of one another, Ci_so—
alkyl and RY is Ci-zo~alkyl, Cs.jp—cycloalkyl or Cgo10-
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 RYY is Ci-20—alkyl, Cs.ip—cycloalkyl or Cg.ip—aryl,
where R'® may contain one or more halogen atoms, or

(ZRHR}%+, where Z is an oxygen or sulfur atom and R

‘and RY together with % form a ring in which 2
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Wforma 5- to 7-nenbered ring, or 25 b) (NRSR6R7) +,

where Nis a nitrogen atomand R5 and R6 together

with Nforma ring in which X formally has one single

bond and one doubl e bond to Rb and R6 and R7 is

C1- 20-al kyl, C3_10-cycl oal kyl or C6_10-aryl, where R?

may confainmldne basner esiwabgeboationmd oa 3ub)le bond to R
( SRRORLQ) ¢+,pwhere S is a sulfur atom and i) R and R9

are each, mdepen%ently of one anot her, C1-20- alkyl

and R1GTs @ poral RybsttBugdteydiroal kyle grrc@® |epnsisting of
aryl e C en tl

o1 e UhckepRiy TR, R3C 0, ORI, oL O4PEENERL |ty qroaliyl
and RO §ther Cuitt TR B} olhoBS:/ t H22ORERheR A rqnglo may be

and R @dimdlltRCealkybt BelblingyclRakied Wf the substltuents
C6- 10- 1y| gre RI0 ma conéal n one or nore hal gge

at ons, (ZRLLPIBEE WiFe Z1-2% 3 oky §HYUES suFﬁa? alkoxy
at om argjcoRLp]s aﬁe_lﬁeiczyd:bgalhgl Wrtduds f arrrd aCgilpgarnl  groups

whi ch 4 _f .has . 'Q_g| d dauhl.e
bond téiaé’lfacg{]g%ﬁ!féﬁdnd&éﬁé oraeenrgr&gpso%scf% uag}1 sher’ one or
from t BeIgr g cgsmsiadoimsg ¢nd G 20- al kyl groups,

a _20- @a@?()bigrﬁi—@srn@sﬂ@oﬁﬂéaoﬁykiflhe @u%rs@iE%ents R' to R¥
C6_10-aryl groups, halogen and cgano may bound to

each offéthe=9% fBPﬁedﬂbyt’t’ﬁe g1 u]é‘ﬁ*fr%mﬂio@% from the
R12, mhﬁkﬁ@ih@n@ls&&ﬂ@|@ﬁ dﬂﬂ%ﬂ@bn(]sﬁ¥¥d¥|ﬁﬁ@/oxygen and/or

ro C3,10-cycl ky an 10- ar
Ty b2l e g AEed e e by 2 PIBhoCaRs, R ToHe e 5 €O
10 noré h&h@@e&damamg" and each of the rings forned by
t@%l%%b%%i eroatonsE%ggﬁﬁﬁ%lgﬁgnfgpifénwgeﬁ gr bg%o compound

further roup consi's
nitr ogen, feurude aﬁﬁ@“oxw@éﬁ-@anﬂ/dﬁ ﬁa&ebéeﬁusfe@m othe group

a&@h@&%t@&%”&ﬁ?Cc@IoPﬂM@r°H§Ebﬁné L d ik lnﬂ§”995ﬁ9 in the
rlng8 whi ch ngrlses m Xi ng rralononltrlle wth a

095 e&&ﬁpoa d base, 1f “desired in the presence of a
solvent, and adding a salt (Q").X*, where n = 1 or 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 aqueous phase by a tricyanomethanide anion formed

in situ from malononitrile and RCN.

Process according to Claim 1, wherein maloncnitrile, the
cyano compound 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 aqueous phase and the formation of and
exchange with the tricyanomethanide anion take place in a

one-pot reaction.

Process according to Claim 1 or 2, wherein the molar ratio
of malononitrile to the cyano compound RCN is in the range
from 0.2:1 to 2:1, particularly preferably from 0.9:1 to
1.1:1, very particularly preferably from 0.95:1 to 1.05:1.
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of the formula RCN, where Ris selected fromthe group

consi sting of chlorine, bromne, iodine and cyano, in

the presence of a base, if desired in the presence of

a 20 solvent, and adding a spdt- (Q+)nX, where n = 1 or

2, Q+is as defined above and X'- is an anion

S&t’ﬁﬁdeﬁﬁl" fa[cﬁfﬁﬁdl@lgf gfcﬁlml%%ﬁl@ldﬁﬂs of tgta|3 d&pﬂlereul the base

psgudo i su e an organic acid a

P AP DRESEE BEPG P Ep s | oo hal Hifenhs Spadd gptal and

a dYliayiareoned hani det ahi bpdioxidds, 251k313|M@tbﬁomnd alkaline
rile a Pr ccor

ey o Bl onoRr TP T e ¢ e B aase reREangery  and

trf@%fallatr&( R IaR, arve i o iama W@ll%’zéél@ﬁce of a

base, if desired in the presence of a further 30

saol vent, in the aqueous phase and the formation_of and

exXCIRE TR r Feyarsmethdnicdésant ohCt Ake Whres&dn the pH

i i m@ﬂﬁt@@heﬂeaﬁﬂ wnvasuePram;ﬁﬁé &PC@fr@flaﬁ:aRﬂyClékﬂ:nh value

erei.n. t Iononlt

{ o L R P L o1 et FukbE SPReRm gy 7 to O
t glxing pgdret imadlcdrilon.preferably from0.9:1 to 11L
very particularly preferably from0.95:1 to 1.05:1. 15
4. Process according to any of Clainms 1 to 3, wherein
t FRE s ascgeflerged o ranvt i gFdbapmaonsi 50i fg oWherein the
algaldn metal and @hkaldne eprdh rehal Bydnpxi dehsisting  of
aIk i netal and alkallne eart h netal carbonates

3 Ay ey dege GETUAHRENE - 5 tertiary ani nes,
pyrldlnes and i m dazoles. 5. Process according to any
of Clains 1 to 4, wherein the pH is maintained at a
val ue above 4, preferably at a value above 7,
particularly preferably in the range from7 to 9, 10
during the reaction. 6. Process according to any of
Clains 1 to 5 wherein the anion X- is selected from
t he group consisting of chloride, brom de, and
cyani de. 15




