.P 001 00169-Foreign Countries WA/AB Stabilization of diesters of dicarbonic
acid with pr@niooleci@selbaunpieesam/aApnvention relates to the use of
protonic acids as stabilizers of diesters of dicarbonic acid, mxtures
“contai ning diesters of dicarbonic acid and protonic acids, and also the use
of these m xtures for preserving foods, drinks and materials. 5 Diesters of

di car boni ¢ agfhidafol Sflesdrbflicdbbie a§i9nvnmrfgamiagﬁsf oods, in particular
drinks, as deactivati ng enzynes

in fernmentation processes, or for the synthesi s of fine chemcals or
pol yners. Di db¢aresensfindingan berec tadiedusarad pretenic dcids agoabilizens, off destax @fipl e as

cat al yst S fo'ﬂic%lﬁgnig)ékig,%fx%es%%n mng%gesﬁegrqffdﬁérbﬁﬁﬁgEaﬁﬁhcﬁ?rorog{c aty Q,rEBJi Glso! N the
i ntroduction of protecting groups. t 1s known that the stabi’lity of

di esters of dheome bithése madings fmprebavingfoats, dedky ahdmwatatials.oom t enperature, and
in particular at elevated tenperature. In particular during purification,

for exanple ifi i,on. by.di still.ation, -or i rel.ati vel

storage. Becoit iR RCLE bew B A oF ittt Rl 8 phollne B8 a5
Thi s deconposobip@ants af astiperobial keegegtsator tiyactieatidg paryntey iroferthéreatichh @sdcedsss, of

di carbonic acid. In a di.ti,ﬁ] the. d con‘g]ositi n_gen rally .15 proceeds t he
more rapi dl y OF F& BroPahesih o filg demicals op pRNIES. Digs ﬁ"gﬁfcf"tbé“‘&ﬁ%i &AbFti"%at i on
of di est ers agditi6h, CarRanpie adcdudydy for thdkidh@nerRngith Yor daSsyhihbdi€ forridisiels f or
inmproving the thermal stability of diesters of dicarbonic acid are already
known from tih&e girodyctign pf prefseting gequBhice . it is proposed, for exanple, to
stabilize dial kyl dicarbonates by adding netal sul phates (cf. JP-A

48-4016) .10A @i RaQ¥RNHAEheOfatiily Sf AREBQGE dRAMBYIE facidi cin B0 réidleiyt BESE rG&E al

sul phates are sparingly to poorly mscible with the dial kyl dicarbonates. In
addi tion, it t§maperassRng on garkipilaral slevated RpperatineaRrtinuisg dpyngarpidiisgiopofosn
conpounds (cf - A AB ke : §.Si I | ; irs t he
toxicity of teﬁ%mpggﬁpﬁggcggﬁgﬁégﬁﬂlgoro’n\égg%%u%@@@%%gﬁggﬁo%g%@gggéﬁr?lgt come
i nt o consi dedisiersrpffdirarbohieseidadditheraiors ocun. Budilecdomnositeasrdap nppaic haspaliids and
al so heteroa S b v : a [ tives

i ncreasi ng t%{g“Ii g’tg Ig&a%fgaétcg%%%sl t8 f/)m(%?‘% grg? l?'? ilﬁ'oﬁ]s 9%?@%’ gﬁig{&g‘?éﬁ& no%%ltg%gyi n

sol vent s 1bneproctals dieanbry Irapddly alrcbooatispurites are PEesént3HRB buBG7nd stdbilieatieon ,of

sol utions of dial kyl.. dicarbonates_.in customary aprotic solvents scarcely
come i nto coftrflpieaRoag iR EERERE S BRI N adaiti o, stabil i =i ng
effects may only be achieved using relatively high percentage anounts of
addi tions. 3Melhels éorimproting kteftharmalestabéiof dievent offdioart®hia lcid iatedisadytiingkin ar e

suitabl e for protectin i esters .o
ffom the prior agt 9 or Instance, it

ifs proposed, for example, to stabilize dialkyl dicarbonates
by adding metal suiphates (cf. JP-A 48-4016). A disadvantage of this method, however, is
20  that these metal sulphates are sparingly to poorly miscible with the dialkyl dicarbonates.

In addition, it is known to stabilize dialkyl dicarbonates by adding boron compounds (cf.
JP-A 46-37810). However, a disadvantage in this case is the toxicity of the corresponding

boron compounds. Usage in foods does not come into consideration for these additions.

In addition, carbonyl compounds and also heteroanalogous carbonyl compounds have been
25  proposed as additives increasing the storage stability of solutions of dialkyl dicarbonates in
solvents inert to dialkyl dicarbonates (cf. DE-A 3 231 397). However, solutions of dialkyl
dicarbonates in customary aprotic solvents scarcely come into consideration as an addition to
foods. In addition, stabilizing effects may only be achieved using relatively high percentage

amounts of additions.

30  There was therefore a requirement for stabilizers which are suitable for protecting diesters of

dicarbonic acid effectively against thermal breakdown.



.di carbonic acid effectively against thermal breakdown. P 001 00169- Forei |
Countries -2 P ®ir0fie%siagby(oitridlhas now been found that diesters of

di carbonic acid can be stabilized by addition of various protonic acids
‘agai nst thermal and/or chenical breakdow®?reactions such as can occur, for
exanple in storage or purification by distillation. The present invention

t he[) e}‘ ore relﬁtlﬁﬁingky ithas us\];e bgén aiugél ﬂ&ﬁfdleﬁﬁlg dirdidativhie aﬁﬁll chnftfa;rstatgllized byh I
stabilization of. sters o i car boni c_aci ai nst em cal and/ or er ma
breakdown r é&@f‘?’b‘i’]‘e VariqysprojpRig pads go‘f‘“&*i’eéfa?‘88%8%01’56’i‘°8ﬁ§i%3‘nd13‘?’%F%‘?%PBF §}’°]-Ll
conpounds of af b @eRefoRtxafloThkBragd dr foMicatio 6% distiti@be 10 R and R2

i ndependent|ly of one another are straight-chain or branched G - C8-al kyl,
cycl oal kyl, C2-C8-al kenyl , C%Falk ynyl or benz each of which js
optional Iy motSsRIBSHS ffweerfpnt %-erﬁ eygilﬁs% it} dheeyse ioéé‘ﬁtli’aétalof‘? pptons fackdr Bt 1y by
hal ogen; Bi t rs@biligMPRA0T Sbsided ol dk@Mdbnic el KHiIRMAGRicA and/lof tRIRRY bredlio®h 1S
optionally nonosubstituted to polysubstituted, identically or differently
by hal ogen; rfacHens- cyano; al kyl; 15 hal oal kyl; al koxy; hal oal koxy; acyl;
acyl oxy; al koxycarbonyl ; carboxyl preferably R and R2 independently of

one anot her ag dfegteelogmcars&m ficPhre BeRRHREnEdndS oA Vnell forfogn @- al kenyl or

benzyl, particularly preferably 200 R and i ndependent |y of one anot her
are stralght chain or branched C -C5-al kyl or C3-al kenyl or benzyl, and
very particularly preferably n |ndependently of one anot her are

met hyl , ethyl, isopropyl, 25: ter 2 anyl , aIIyK or benzyl. 25 The
stabrlrzers of t he |nvent|o crds of different acid strength.

P 001 00169- Foreien Countries - - ref rred protoni c acids which cone into
consideration are, for exanple, the inorganic acids

where

10 R'and R’ independently of one another are straight-chain or branched C,-Cs-alkyl,
cycloalkyl, C;-Cs-alkenyl, C,-Cg-alkynyl or benzyl,

each of which is optionally monosubstituted to polysubstituted, identically or differently by

halogen; nitro; cyano; C;-Cs-alkoxy; dialkylamino; or are phenyl which is optionally

monosubstituted to polysubstituted, identically or differently by halogen; nitro; cyano; alkyl,
15  haloalkyl; alkoxy; haloalkoxy; acyl; acyloxy; alkoxycarbonyl; carboxyl,

preferably

R' and R? independently of one another are straight-chain or branched C,-Cg-alkyl or
C;-Cs-alkeny! or benzyl,

particularly preferably

20 R'andR? independently of one another are straight-chain or branched C;-Cs-alkyl or
Cs-alkenyl or benzyl,

and very particularly preferably

R'and R? independently of one another are methyl, ethyl, isopropyl, tert-butyl, tert-
amyl, allyl or benzyl.

25  The stabilizers of the invention are protonic acids of different acid strength.



frequently used in industry and derivatives thereof, and also organic

car boxyl i ¢ aditid 04HP-Faigen Vaninges t her eof . Partlcularly preferred inorganic
acids are hydrochloric acid, sulphuric acid, sulphurous acid, 5 nitric
acid, nitrous acid, hypochlorous acid, chlorous acid, chloric acid,
perchloric acid and the |like. The acids are customarily used as aqueous
sol uti ons. BEPafareprabnid ecriu'isv\ahii:lvmﬁﬁtoicnmi@mnibc aacfod sxafrplel, thia uidrgan@cicds and

Sl phini e aciatealt & e st tren OGS ARG PEDIAS sr@hi ol B R Pl s

from t he grouprietkivéshikersdsl phoni ¢ acids are, for exarrpl e, 10 al kyl sul phoni c
acids, phenyl sul phonic acids, methylsul phonic acid, quorosquhonic acid and

strongly acidjc.ion exgha rs as . cl.gsed, f or exa US- /
5646057 Par dRCiSHENY PR RGrREn 6t fy By ORIoH i DRI BU1h iRt
acids arejs f qitrie%¥aapigous a6MChypBeNi@BRSAtid) bRBIoas add, dhloriE4aaieamiel aolgani C
carboxylic ac s which, my be nentioned are: saturated and 15

nonounsat ur at ‘kGrTIB(?FVEu%éP%?‘%r%“S&F?WWUE SoY&ar boxyl i ¢ aci ds, saturated
and nono- unsaturated or polyunsaturated aliphatic dicarboxylic and

pol ycar boxy! ipxampleslst deF¥aRd 6SinGkanid idsMRIIpIMEIS 61 20d Gaptiueors aelbpocwbm @a@Ci ds
whi ch may be nentioned are: substitution products  thereof such

hydr oxycar bo®§| mgntigagdyare aﬁﬁtlﬁﬂaréYmsEIEhO“éﬂ &‘é‘ﬁ%ld%ﬂ%I‘Hﬁc K6ty 3d; ﬂ'épha’élﬁr AYdt i ves

t hereof such P%ﬁxcﬁlﬁflPBP%YéﬁeG BB S fr&ﬁrﬂkkoér%ﬁ'ﬂ dethe sGRRERO] héu!is‘ In@sfoﬁ@ﬂimple
hydr oxam ¢ aci ds, 20 precursors thereof such as carbonyl

car boxyl il@ aﬁHVbPIPh@BCW Rendpaghonpaeids cnthyluphprie pdd, rf@GroélrlgImchaC@&*ﬂéoxyl ic
acids are for{}br?glﬁzﬁ:‘;ﬂe 1oﬂ%§5Hang?§ds%re @Ec@o@k&)@ér%x 1151% bg(}f%;\%hébl?c}‘aﬂmum eric

acid, caproic acid eptanoi ¢ acid or longer-c such as fa

aci ds. Li kevmpseéerpfdr tdegwatares pfrehertehceroug gf vewlphamie heeids odrest hler gexamplef

pol ycar boxyl i §CI elx% SuI h%‘% s acid, malonic acid, succinic acid, maleic acid
or glutaric a erivatives 25 t hereof, for exanpl e nonoesters

t hereof, such as rret hyI or ethyl esters. Likew se particular preference is
gi ven tot hodamplemdf h@ggﬂ@wprboiylial hq@ttsawht:hnmapdar bertydned , areli saqurigek yahid ¢ and

pol ycar bci>§yl ic acid d rivatives I;II CII tional I%ylbear further 1 groups on

the carbon BXEREEAY™ el"‘IcI)rd’ DRH rzI/ees eICe%leC%rlIfg % wd’? ia ué%I%IrT%I d"¢i%ric

acid, tartar |uﬁszmmneld orrm)ﬂyuﬁsaaﬁitéﬁ ahplh@tﬁ:tdlmtaﬁylﬁh o paszczﬁbcbdyhc addsdExdmpldshifs case

t he pol ycarb |i.c acids can be es s partial al k sters and in
b L on ¢ he Gty e ey BeroRy B AAEathich P R Lisnek S prtElion e
further organh&edf 36bhGalhgdorytaibex RS andnd EtﬂdsQIIdéhyﬂé:hﬁ@Kb&I Iidldsﬁﬂertv@tl\tebe

I Th I I f
carboxylic ag) de eSa,Carbo i aclds can al e bg wsed,in the fgrm o

20 precursors thereof such as carbonyl halides, carboxylic anhydrides and ketenes.

Particularly preferred organic carboxylic acids are formic acid, acetic acid, propionic acid,
butyric acid, valeric acid, caproic acid, heptanoic acid or longer-chain acids such as fatty
acids. Likewise particular preference is given to those of the group of polycarboxylic acids,
oxalic acid, malonic acid, succinic acid, maleic acid or glutaric acid and also derivatives
25  thereof, for example monoesters thereof, such as methyl or ethyl esters. Likewise particular
preference is given to those from the group of aliphatic monocarboxylic, dicarboxylic and
polycarboxylic acid derivatives which additionally bear further OH groups on the carbon
backbone and derivatives thereof, such as, for example citric acid, tartaric acid, malic acid,
lactic acid or ascorbic acid. In this case the polycarboxylic acids can be present as partial
30  alky! esters and in addition the OH groups can be alkylated or likewise esterified. Also,

further organic radicals can be bound via the OH functionalities to the carboxylic acids.

The said carboxylic acids can also be used in the form of their salts such as, for example, the

sodium, potassium, magnesium or calcium salts.



-sodi um potassi um nesiumor calciumsalts. P 001 00169-Foreign Countries
-4- 1f the abb¥H® aieign eaurianéy | i ¢ aci ds have an asymmetric carbon atom
not only the pure enantioners but also the enantionmeric or diastereoneric
m xture nay be used. The protonic acids ¢an be used as pure substances or as
aqueous or al coholic solutions. The conpounds can equally be dissolved in
advance i n dilégkeabsveofentitingdrdioniybic agdschawe antsymmeirfs wibioh atohe nstoinhethe gure The
protoni ¢ aci ds, 6o, 1430, 06! ITRRLLL 260,00, SLd AGE S Rl Addidd on, of cour se,
use can be made of ‘the pSaI‘PI Cular Tteactive precursors Sf “the acids which in
the presence of water hydrolyse, in situ, to give the abovenentioned

protoni ¢ aci dee prdracplidsscanbe tifed sie pare sulfstineds s boapeoua of elcctolioseladms.drheaci d
anhydri des. The saidd st abi l"i zber(§ ar e, gen raall. &JS?&! ip an amunt, 0orfmﬁ)e.rm to
100 000 ppm PFEPEISSRY SHplly D¢ dsOleed, fth £TarecoM TS 6 G688 B2 iat Y1 ar | y
preferabl ¥ i rsubdblegvbent. Tk pthtdnid @id3 @a0alppe imweblizedyarsiifas.ar | y preferably in
an amount of 0.1 to 2000 ppm based on the diesters of dicarbonic acid or
m xture thereof. As a .result of the use cordi to.the inventi.gn, if is
possible o St PrPuss e o b pRtepph PRt fepytg e af Hatds

t her mal fand C\hﬁdiﬂi Rale freseRdedO Water Ej&l@dh ljfsanﬁsitaﬁlﬂtﬁi@i;egﬁabdhgﬁlkﬂm prga:ﬁfciagiﬂis g
occur, for e , Ln storage. The diesters o [carbonic acid stabilize
accordi ng to?"gglpﬁmétﬁ?sieﬁﬁ f&?‘@“ﬁ%f“?‘%@ﬁ?rﬁq‘?ég 354 a"h‘f%ﬁdﬁg\led storage stability.
For instance, the diesters of dicarbonic acid stabilized in this nmanner can

be stored forThe spitliaBilikdryar® bed@Biy Rsedah ak £AInt SNEI 131100 0WPphd) pteferably in an
deconposition of the diesters of dicar boniag) aci d bei ng _gbserved. 20 The

present i ¥ ertmoynt ¢f 0 hdP OPRprim.derticplary Reefrrably SR eaPHiteg Od e 3¢10 regp dery

diesters of dhGanlepicterafy B afanfolf JFonrbaod doin, bhdeli oh iRt BhtetN\camtRdicONe or
nore of the above generally and preferably described protonic acids

general |y in 8 myne hsread. 01 to 100 000 ppm preferably in an anount of
0.1 to 10 000 ppm particularly preferably in an amount of 0.1 to 3000 ppm

very particul & b Yedliefrah@Rbey adcBraffy @NMRLREveRfiond itlist Rs£00 Qo RABHizD ARG ASF t he
25 diesters of dicarbonic acid or mxture thereof. Very particul ar

preference i stigirlpas add i xganerek aggingttheregk rang rrbemicals bepkdgfndreagiopbnPechaci d
of the for mulglidin rehdboR@SbiCrik BlanBiid R dheedi carbonate and/ or diethyl

di carbonate with one or nore’ protoni¢ acids fromthe series of the

i norgani c acids described as preferred and )
The diesters of dicarbonic acid stabilized according to the invention are distinguished by

improved storage stability. For instance, the diesters of dicarbonic acid stabilized in this
manner can be stored for a plurality of months at room temperature without decomposition

of the diesters of dicarbonic acid being observed.

20  The present invention further relates to mixtures containing one or more diesters of
dicarbonic acid of the formula (1) illustrated above and one or more of the above generally
and preferably described protonic acids generally in an amount of 0.01 to 100 000 ppm,
preferably in an amount of 0.1 to 10 000 ppm, particularly preferably in an amount of 0.1 to
3000 ppm, very particularly preferably in an amount of 0.1 to 2000 ppm, based on the

25  diesters of dicarbonic acid or mixture thereof,

Very particular preference is given to mixtures of at least one diester of dicarbonic acid of
the formula (1), in particular dimethyl dicarbonate and/or diethyl dicarbonate with one or
more protonic acids from the series of the inorganic acids described as preferred and
particularly preferred, and derivatives thereof and the aliphatic monocarboxylic, dicarboxylic
30  and polycarboxylic acids which additionally bear further OH groups on the carbon backbone,

such as, for example, citric acid, tartaric acid, malic acid, lactic acid or ascorbic acid.



-particularly preferred, and derivatives thereof and the aliphatic

nonocar boxyl iEQ01di0ted-boxigh Courdesand pol ycar boxyli c aci ds which additionally
bear further OR groups on the carbon backbone, such as, for exanple, citric
acid, tartaric acid, malic acid, lactic atid or ascorbic acid. F 001

00169- Foreign Countries 5- The inventive m xtures can be stored over a
period of a pihdrialdntive afixtirntcas bl didialiboverde penqaost ai giraliy dfth@osthestivos of

di carbonic acjd present Ehgz_rei n%tocﬁqc rri ng.. The inventive mxtures are
out st andi ngl VCSHROSHPROF RS SETers e As e BT ROl ar  dri nks

agai nst infection and/or deconposition by mcroorgani sns, such as, for
exanpl e, 5 bRAetigvdnbyve miNt@hes afe HfASiUmgly [filtalilé Eseftservinge fdodloand ik pamiQgar
relates to the use of tf%e | nve(gti e mxtures for preservat'hon g)f f ogds and
drinks. The dir'égst agadnsh ficion ARKRT LecqBPRFIOR it MREEAEESr SR GSt BT Rample:

i nventi on sar eaabkiS fidRdrighsys. suitable, for exanple, as cold disinfectants
for still or carbonated drinks such as soft drinks, 10 vitam n drinks,
fruit juice drinks, tea drinks, alcoholic or, deal cqholjzed wi ne drinks,
fruit punchesSPresgrinveriondikewisselins q thy userqd theipyeatiyqyaixgresdpraprescgyption o

di carboni ¢ aghglisan®€ddkded in  amounts between 10 and 250 ppmclose in tine
to packaging the drinks. Adm xture to the drinks is perforned using special
metering punps. The diesters of dicarbonic acid act so as to control a

series of m cr§ohiepians ehslicathepic sids gpbiiacd acparding dg dhe InvgptiAngare gutstedingit at i ve

15 bacteria. G lf&%xé(mﬁl&rhs B dREERAL NEH HeLBoRt®R ks LR LAREErinks,
Saccharomyces cerevisiae, = Mcoderma, Brettanomyces spp, Lactobacillus

brevis, Udct oftawin dripks.qfgdnivéseidriake tyradrinks. gldebelic. ormirelentalizest wisk doWiks, fedict i ons
of diesters qf,dj.caf 881% Gee?sFC] icdstah Ry CRF Wis tk gfiés{%?slr Idi&rbdnfd acﬂ?ﬁtre'aﬁhﬁd%f In

the purification, e. In the extraction or distillation of diesters o

di carboni ¢  2@noants deavserc Hi ridef Opptn, cldsorin timarnp peckaging thhalrigkm drixtet to e
product i on et od &SR el ALEADARLE. MR dlesidhoMRARBAR ackE: lnent i ve
use of prot gﬁfrc Sgléip Igfol © ?lélﬁé)ggses'%h egt @%méjtgiﬁ& |Stees ers (F)t%ngiagar oni¢ acid
with rel ati vebyoiltolvalsessad nandoiganisred aich ae feymbntghyvepeasts, ynoulfher fermswative
inventionherefore further. relates t.o methoﬂfo t urification by
B A R R g A S S
di esters of dVgmti&en Bramhdnyets sppe La2tbbahiny drajre diaétoediluo rboetnari (ab)l rdniyh one
or nore of th%beabove generally preferably and particularly preferably
menti oned prdt8hic acids, generally in an amount of 0.01 to

Thermal breakdown reactions of diesters of dicarbonic acid also occur, furthermore, in

particular in the purification, e.g. in the extraction or distillation of diesters of dicarbonic

20 acid as carried out, for example, in the context of the production method for diesters of
dicarbonic acid. By means of the inventive use of protonic acids it is possible to distil

diesters of dicarbonic acid with relatively low losses and in relatively high purity.

The present invention therefore further relates to a method for the purification by distillation
of diesters of dicarbonic acid, by admixing one or more diesters of dicarbonic acid of the
25  above-specified formula (I) with one or more of the above generally preferably and
particularly preferably mentioned protonic acids, generally in an amount of 0.0t to
100 000 ppm, preferably in an amount of 0.1 to 10 000 ppm, in each case based on the
diesters of dicarbonic acid or mixture thereof, and subsequently distilling the mixture at a
pressure of 5 to 100 mbar, preferably 10-50 mbar, and a temperature between 30 and 120°C,
30  preferably between 40 and 90°C. Distillation columns customary in indusiry come into

consideration for the distillation.

The yields of diesters of dicarbonic acid in the distillation are customarily > 99%.



100 000 ppm preferably in an anount of 0.1 to 10 000 ppm in each case

based on t he I @f}leddf 64-Eoreren pwrndsoni ¢ acid or nixture thereof, and
subsequently distilling the m xture at a pressure of 5 to 100 nbar,

preferably 10-50 nbar, and a tenperature-tbetween 30 and 120C, 30 preferably
bet ween 40 and 90C. Distillation colums customary in industry cone into
consi derati orir}feqrres‘editemcﬁnsbri fréati @iutes Theheystghildbatiof ofidiesdre s dohrbaiic acibdni c
acid in the distill t on ecustorthl k“é>990 I?OO%T% 9-.For e4Coug)tr|es
-6- The preséft ¢ n’ﬂ‘}‘er?‘“"’%ﬁ EPPRE P Py NESET offi FIIRPHENET P88t er s
of di car boni coagntatlom to S@thfrl@s &ian élsepefeetly a:pﬂmaﬁedo wiiiid3 Sh0, gid i dulayly

or o1 crabl y a REBEYSICS & i KE o8t B¢ “ABart CEtmir ' Sprarrunifnsy 9 s i o

0. This can qﬁotaﬂhha&sadamﬁmsﬂmmmbyoa;ﬂﬁ]| nventl ve addition of 5
protonic acids in amunts fronO 01 to 100 000 ppm The proton concentration
i s neasured |ﬂ@dﬂueous nmedi.a custona via the oxoniuymions fqrm.n

t herein. V%P‘?"&ﬁ‘%‘i‘i“‘@h&r'&‘ﬁ'ﬁ‘é’?‘g Y} J9geoup e @ YFtempHY Vb‘%—ithf’é)x%‘l“f‘h . The
measur errent abrtiR® thdkifaRsPE CRaRMtiodad Ichiaemtic, thafdfat tazguﬂfah& eleSiaddp| Bhe
preparation, via tltratlon wi th suitable bases, e pgént of .t he
titration is Meiasremsd Pt e P rar ipropessh o exampleo itfisy rsuﬁﬁ’z"h PISPRRLg; ¥idt or

dye. The pH ctﬁﬂnorhomvsﬁﬁableaba%% NG RRASHKESS tht Q&raﬁasaﬁnh(ﬁeatmcus@ﬁmy via a
el ectrochem cal nethod. Here, customarily, use is nade of pH el ectrodes,

what ar e 10t erceloyr giaes fan ddicator grke sThe phl @ﬁdweteu 4lwea§ea51a@:béqu Dby

noi stur e Contﬁnélectﬂobﬂ%ﬁmai;?neﬂloﬁ"h%én BB RS UE G maﬁé %ﬁlﬁﬂnEIEMro\ﬂé‘sr Yvhat are
reproduci bly, using pH el ectrodes. Another possibility, in the case of
organi c 15 |teepsdd@re-rodfelegsedesr i ng t he proton concentration conprises a
sanpl e preparation. For exanple, in the case of diesters of dicarbonic acid,
the proton caopc t C d Mik r t apure
wat er. The dﬁgs(?rg%lgcaé 91 P @é} Onlgg%g.?fl l!’;}fir%e(:dgilgatrnn{ax'e We% % ga(r%‘%c\% I??qagmgtis’ W th
a sparing andrguendty Vﬂmranoduwn)d usingeld elegtrodes: Heotptra@essblbtepaﬁla@tc@eb oflérgamt:t he pH
of the aqueo or |1 ster
of dicar glt)'})‘rau q§qél ?%%Géung%%gg’yc% %’Gfe%ﬁ atg f nghgél'gg qullgés%gr}étf na (E argﬂelgve to
il lustrate the tieudasect diesxirs eff dicdrbdniveacyt, eh'eqmton nmeatttraom cani behdeterminhd wiarer |

restricting Ie;[xtrgcqgrrl %l ulgapou%L W?l er. Gﬁlngles?erg of 1carbomc %Rid are admixed as organic

liquids with a sparing amount of water, well mixed, and the phases separated. From the pH
of the aqueous phase, the amount of acid originally present in the diester of dicarbonic acid

20 can be calculated.

The examples hereinafter serve to illustrate the subject matter of the present invention

without, however, restricting it thereto.



-7- Exanples Exanple 1 Corresponding to the data in Tables 1-4, in each case
defined anmount &01dR160-Hetign&dutittigh- purity di ester of dicarbonic acid and the
respectively stated additions were weighed in a 5 10 nl round-bottoned
flask equi pped with a magnetic stirrer. The exact anmounts of the additions
used in each case are likewise given in the tables. The round-bottoned flask
was tightly closed by a septum In this septumwas situated an orifice in
whi ch a Tef| ofxamyiles was attached, which was passed into a vertical
silicone-oil- filled 50 mM burette calibrated to 0.1 ml. On the scale of the
burette, the ﬁ@ﬂ@%lof the carbon 10 di oxi de devel oping as a result of the
deconpositio di ester of dicarbonic acid could be read off. The
flask was pronptly |lowered into a constant tenperature oil bath (stirred at
500 rpm as s(pcew'sﬁcinéfdg iten thEadatacie Tlablﬁs flef int énsh caw plebnddvamanri exfiandefined Hible dept h
of I mrersion n I Al t S tivel time,
general ly aftg'r tyl%he% (ga(ﬁiaﬁ%w i m utrfésgggtw%ul eStalEE% ;Rﬁﬁ che We %SQ%Ag{eﬁq%ad of .
The gas vdl uni misroamd-betthered dfask Iamnpjmgrveeh a)fma@memormcrsn tThomxmt atbentglio€ slieer s of

di carbonic acid.to giye 1t us i nvers efl ects the degree of
stabil i zat i onadgﬁtlmflsh"geallgc?g‘%claﬁen E Ve ﬁﬁg"’tb{ *tases the experinents were

repeated in order to ensure reproducibility. Meaningful reproducibility was
present in edEti mamiebottaﬂed'lﬂeskrmuighﬂy myedblﬁy 4 adpann.fIn ok Eémmmemmmﬂ:dtzaabl es.

H gh-purity diester C_ac he observ
little carbon™ 358%? ga fh BIL#% gﬁ’e Wc?ﬁtah%‘:?w SWI I‘Tassﬁ%ﬁ%? glr%“ Sélﬁo %‘?gel
manganese di oXliede0adl bedeﬂecmmia;edrt@mg a1 SOt ﬂﬁ@ﬁﬂie (ﬁ‘mlcd”bumtesthe mmwftga: aﬁb‘on

drasti cal ccel erat ed deco i.tion. Smal nts e.sta ers
Cere! bort 1Y, ARSELE Somite 1S R s deimponnon AU s UrAPaH AGRLopRl S, e
gaseous deconRasbif Dm: mslada«a@tpsor@btgﬂbﬁé@d G@fto di @agtmrtmpemure oil g arrethater

t enperature stress, mor e favourably does, distill atl on undFr vacuu
proceed P 00%00aPaby SP"(?Fféﬁdg‘h ﬁsﬁrk’-ﬁ%&wﬁ?sp@hm fpeyiment. T mmerpiey of O |
the flask was 2.0 cm.

After the respectively stated time, generaily after 1, 2, 5, 10 and 15 minutes, the gas volume
15  was read off. The gas volume is an index of the degree of decomposition of the diesters of
dicarbonic acid to give CO,. It thus inversely reflects the degree of stabilization by the

additions tested.

In most cases the experiments were repeated in order to ensure reproducibility. Meaningful

reproducibility was present in each case.

20  The results may be taken from the appended tables. High-purity diester of dicarbonic acid, in
the observed time, released little carbon dioxide, but even contact with small amounts of
silica gel, manganese dioxide or else only rough surfaces such as scratched glass drastically
accelerated decomposition. Small amounts of the stabilizers were sufficient for effective

reduction of the decomposition.

25  The fewer gaseous decomposition products diesters of dicarbonic acid release under

temperature stress, the more favourably does distillation under vacuum proceed.
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Temperature [°C] 100 100 100
Dimethyl dicarbonate
Amount [g] 3 3 3
Addition silica gel silica gel silica gel
Amount [mg] 10 10 10
Addition of stabilizer benzenesulphonic | toluenesulphonic | methanesulphonic
acid acid acid
Amount [mg] 5 3 5
Gas evolution [ml]
Minute 1 0.5 0.7 0.6
Minute 2 1.4 1.6 1.1
Minute 5 2.5 2.6 2.0
Minute 10 3.8 4.1 24
Minute 15 6.0 5.3 3.2
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Tenperature [C] 100 100 100 Dinethyl dicarlbonate Anount [ 3 3 3 Addition

silica gel
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Dimethyl dicarbonate, 1670 ppm addition of stabilizer

Temperature [°C] 100 100 100

Dimethy! dicarbonate

Amount [g} 3 3 3
surface of the flask surface of the flask highly
highly internally internally scratched

Addition without scratched

Addition of stabilizer | without without L(+)-tartaric acid

Amount [mg] 5

(Gas evolution [ml]

Minute 1 6.1 0.7 0.6

Minute 2 0.2 1.3 1.4

Minute 5 0.5 2.2 2.1

Minute 10 1.3 3.8 2.7

Minute 15 2.7 5.7 3.0
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.p MO O b LOIele0fpregn@onnirgy, - ti - NM7 Uwuoc ~Ld oEbadQ
U2 QQQQy P 001 00T69_Poreign Countries -14- Table 3 D nethyl
di carbonate, 1670 ppm addition of stabilifer Tenperature [C] 100 100 100
D net hyl di carbonate Anobunt [g) 3 3 3 surface of the flask surface of the
flask highly highly internally internally scratched Addition w thout
scratched Addition of stabilizer wi thout without L(+)-tartaric acid

Table 4

Dimethyl dicarbonate, <1000 ppm addition of stabilizer

Temperature [°C] 100 100 100 100 100
Dimethyl dicarbonate

Amount {g] 3 3 3 3 3
Addition silica gel silicagel silicagel  silica gel silica gel
Amount [mg] 10 10 10 10 10

100ppm 10ppm  100ppm 100 ppm 100 ppm
malic H,S0,  H,S80, L{+)tartaric HNO;
Addition of stabilizer |acid 98.0% 98.0% acid 65.0%

Gas evolution [ml]

Minute 1 0.2 0.7 0.9 0.4 0.2
Minute 2 1.4 1.9 1.5 1.7 0.6
Minute 5 14.3 11.2 2.7 16.1 2.5
Minute 10 40.4 33.5 4.2 38.7 34.4
Minute 15 15.5

Example 2

The association between stabilization and the pH determined directly by a pH electrode was

5  measured experimentally. High-purity dimethyl dicarbonate was first admixed with different
amounts of acid or base. The pH then established was measured directly using a pH
electrode (one-rod electrode) from Mettler Toledo, Model Inlab 1010. The electrode was
calibrated in advance in buffer solutions. Thereupon the instability was determined
experimentally as a function of pH in a similar manner to the procedure in Example 1. The

10 respective values for carbon dioxide evolution may be found in the table. A clear correlation
can be seen between proton content and stability. Likewise, the amount of inorganic acid
present in the diester of dicarbonic acid after extraction with ultrapure water was determined.

For this the dimethyl dicarbonate was extracted with a sparing amount of high-purity water

and the pH measured in this water vsing the glass electrode before or after phase separation.

15  Thereafter the pH was converted to the original dicarbonate volume. This procedure gave



Amount [ng] 5 Gas evolution [mM] Mnute 1 0.1 0.7 0.6 Mnute 2 0.2 1.3 1.4
Mnute 5 0.5 2.09L1901p0-Tigrempeleouagicy 3 3.8 2.7 Mnute 15 2.7 5.7 3.0 P 001
00169- Forei gn Countries 15- Table 4 D nethyl dicarbonate, <1000 ppm additi on
of stabilizer Tenperature [C] 100 100 1001400 100 Dinethyl dicarbonate
Amount 3 3 3 3 3 Addition silica gel silica gel silica gel silica gel

silica gel Amunt [ng] 10 10 10 10 10 100 ppm 10 ppm 100 ppm 100 ppm 100
ppm nalic H2%eHhtidal &es lad fest drift @i itie IHN@Bctro@lddTltei oiutdhs st@fldshatiewitaaigon 98. 0%
98. 0% aci d 65..0% s..evol ut nut e nute2
10401 801 s 3 durity 8 PRI o mprder 1o Pt fis R A0! bRl e o HORS

4.2 38.7 34.4dioMdeute 15 15.5 Exanple 2 The associ ati on bet ween
stabilization and the pH determ ned directly by a pH el ectrode was 5
measured experinmentally. Hi gh-purity dinmethyl dicarbonate was first adm xed
with different anpbunts of acid or base. The pH then established was
nmeasured directly using a pH electrode (one-rod el ectrode) from Mettler

Tol edo, Mbdel Inlab 1010. The el ectrode was calibrated in advance in buffer
solutions. Thereupon the instability was determ ned



experinentally as a function of pHin a simlar

manner to the procedure in

Exanple 1. The 10 respective values for carbon dioxide evolution may be
scl ear
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and stability. )
di ester of dicarbonic acid after extraction with ultrapure water was

Li kew se,

t he anpunt

correl ation

can be seen between proton content
_inorganic acid present in the

determ ned. [For this the dinethyl dicar ate was extracted with a sparing
anount of high-purity watler; and the pH neasured in this water using the
gl ass el ectrqgdg bef ofeg or a{ter phases,sgpaation. 15 Thereafter the pH was
converted to [tfe ortgigaF &l car benat egvgl §re. This procedure gave P 001
00169- Forei j Qountrics & 16- |dentical valueg and less drift of the pH
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Clainms 1. Use of at |east one conpound fromthe series of protonic acids for
stabilization of diesters of dicarbonic acid against chem cal and thermal
breakdown reactions. 2. Use according to Claim1l, characterized in that the
protoni c aci dg€lgfe | norgani c acids 5 and derivatives thereof, and al so
organi ¢ carboxylic acids and derivatives thereof, 3. Use according to at

I t f [ 1 2 h terl d
e O QL PR Ao RS A Lk e bR GR35,
aci d, hypochl or oudiesteds df dicdrtbeniOaesd Ap@inst,cherik £l ahd thaehall brefi@ioeh rattiias.aci d.

2. Use according to Claim I, characterized in that the protonic acids are inorganic acids
5 and derivatives thereof, and also organic carboxylic acids and derivatives thereof,
3. Use according to at least one of Claims 1 and 2, characterized in that the inorganic

acids are hydrochloric acid, sulphuric acid, sulphurous acid, nitric acid, nitrous acid,

hypochlorous acid, chlorous acid, chloric acid, perchloric acid.

4. Use according to at least one of Claims 1 and 2, characterized in that the derivatives
10 of the inorganic acids are alkylsulphonic acids, phenylsulphonic acids,

methylsulphonic acid, fluorosulphonic acid and strongly acidic ion exchangers.

5. Use according to at least one of Claims 1 and 2, characterized in that the organic
carboxylic acids are saturated and monounsaturated or polyunsaturated aliphatic
monocarboxylic acids and saturated and monounsaturated or polyunsaturated

15 aliphatic dicarboxylic and polycarboxylic acids and derivatives thereof, carbonyl
halides, carbonic anhydrides, carbonic esters, carboxamides, carbonitriles,
hydroxamic acids, ketenes, hydroxycarboxylic acids, amino acids, aldehyde and keto

acids.

6. Use according to Claim 5, characterized in that the organic carboxylic acids are

20 formic acid, acetic acid, propionic acid, butyric acid, valeric acid, caproic acid,
heptanoic acid, longer-chain saturated and unsaturated fatty acids, oxalic acid,

malonic acid, succinic acid, maleic acid, glutaric acid, citric acid, tartaric acid, malic

acid, lactic acid or ascorbic acid or derivatives thereof.

7. Use according to at least one of Claims | to 6, characterized in that the diesters of

25 dicarbonic acid are compounds of the general formula

where



‘4. Use according to at |least one of Clains | and 2, characterized in that

t he derivati V80! 00d6%Foreilge Comnggani ¢ aci ds are al kyl sul phoni ¢ aci ds,
phenyl sul phoni ¢ aci ds, nethyl sul phonic acid, fluorosul phonic acid and
strongly acidic ion exchangers. 5. Use ad@ording to at |east one of Clains 1
and 2, characterized in that the organic carboxylic acids are saturated and
nonounsat urat ed or pol yunsaturated aliphatic nonocarboxylic acids and

saturated and nmonogingaRur at qgliepindRlyysimmatahbtidart dimight-tidabi Srasihe@choxyl i c
and pol ycarboxylic acids and_derivatives car hony

t her eof, I halldes,h
carboni ¢c_anhydri des, car bonidd¥bspePElylchrbstbivies; Cetlibgghprt piags cach of
hydroxam c aci ds, ketenes, RWHHOXYpBREMRAK YhdnesidsHtGed t@PbIRAbARIES . idakieaRyde
and keto acids. 6. Use according to Claimb5, characterized in_that the
organi c carboxylic acids arer dffsrngy hy balggmgnitracerne Gdisdlkopy:ofitlohineci d,
butyric agid, valeric acid, £aRHALH Afichis oplGRIIARRhSuBSGinfled bPPYRILsGIRIN
saturated and unsaturated fatty acids, oxalic acid, malonic acCid, succinic
acid, maleic acid, glutaric idmtienllyor differently by halogen: aftios cxampdatkylahalealkydici d,
|l actic acid or ascorbic aci d;Qt.-96fchKaskk LSk b AfeRding to at
| east one of Clains 1 to 6, éﬁ%%acfer?%%%gﬁﬁl¥ﬁ%§ tﬁgigiggﬁers %# 25
di carbonic acid are conpounds of the general formula R~ Rz (1) 0 0 0 where
P 001 00169- Fbr ei gvse@oemding tosat igist Reaph §l4ms il el Epehacheistirad infthapthe destsrshedr are
strai ght-chain or LCs- CB- . al ) - (8- al kenyl ,
C2- C8- al kynyl or Bgﬁggﬁp%gggﬁngﬁmhg%#%hmP%Xgﬁ??%ﬁﬁ#?ggﬁgﬁﬁsubstituted to
pol ysubstituted, identically or differently by hal ogen; nitro; cyano;
Ci - C6- al Kiéxy;9.di al lsplaseprding tomt tgast aneofifHaimg|! taRi diaratterizsgtin tatih¢ protonic acid
nmonosubstituted to i P i .Cal rofi -hal.ogen;
nitro; cyano; a|kjfﬁﬁk%ﬁggﬁ&§%?%§%fﬁgkésgﬁgﬁ%épﬁoxfﬁgg@@ﬁ%ﬁg%%¥68¥?gaw
al koxycar bonyl ; catitaghophtes @ mikiee theredr di ng to at | east one of Clainms 1 to 7,
characterized in that the diesters of dicarbonic acid are dinethyl

di carbonat e %fo. di elﬁsr%%lcco%igga{oba? 8% %ne of Claims 1 to 9, characterized in that the stabilization

against breakdown reactions is during workup, extraction, distillation or storage.

15 11. Mixtures containing one or more diesters of dicarbonic acid of the general formula
Q
ey
o L
07070

where

R' and R? independently of one another are straight-chain or branched C;-Cs-
alkyl, eycloalkyl, C,-Cg-alkenyl, C,-Cg-alkynyl or benzyl,

20 each of which is optionally monosubstituted to polysubstituted,
identically or differently by halogen; nitro; cyano; C,-Cg-alkoxy;
dialkylamino; or are phenyl which is optionally monosubstituted to
polysubstituted, identically or differently by halogen; nitro; cyano;
alkyl; haloalkyl; alkoxy; haloalkoxy; acyl; acyloxy; alkoxycarbonyl;

25 carboxyl,

and one or more protonic acids in an amount of 0.01 to 100 000 ppm, based on

dialtkyl dicarbonates or mixture thereof.



10 9. Use accordi n%:; to at least one of Clainms | to 8, characterized in that
t he protoni c BP0 eFarpign Geuntiidser eof is used in an amount of 0.01 to 100
000 ppm based on dial kyl dicarbonates or m xture thereof. 10. Use
according to at least one of Clains | to20, characterized in that the
stabilization against breakdown reactions is during workup, extraction,
distillation or storage. 15 11. M xtures containing one or nore diesters of

di carboni c acgid ofuvixhee GRbRIR! tof@EIRUL B chifactéhized D it B%t(:ﬁiﬂe)&c‘iﬂ@%@mo%am@nd R2
i ndependently of one anot her are_ strai ht chai n or br anched Cl- Cg- al kyl,
cycl oal kyl, C2- C8-2&idkanyferivamiepdh %F‘lfy‘ﬁ'al alyr ofsaps yAar OQU'Ceé‘i;‘qlf #d dfehvess
optionally nonosubgdédrut ed to pol ysubstituted, identically or differently
by hal ogen; nitro; cyano; Cl-C6-al koxy; dial kyI am no; or are phenyl whi ch
is optionally nongosubstituted to polysubstituted, identicall

differently by halMsigBie agspiding; tOc?;‘ié‘ﬁ‘ét onefIpimshld] gy Pyl‘;ha%t%é’&‘i/ n that 61 koxy;

acyl; acykoxy; al keueymayr Q@lﬂé/land RAVARED Wevdof f@dly@f@a]mc ABIAE spRfRNAgd, aci ds
in an anmount of 0.01 to 100 000 ppm _based on dial kyl  di carbonates or

m xt ure thereof . WFOWBQBF%‘F &qid, ity ﬁﬁ'F‘i @@09}‘2@0"51@1‘1 higtoys acidcbioFidi ng to

G aim 11, charact %Ei'dzﬁ‘e‘?ch'ld?wtaaﬂtsu%%@%ﬂs cﬁ‘%ﬂr&%lﬁcﬁhd BREAARErs, aci d and
derlvatlves t hereof and al so organi ¢ carboxyli ¢ acids and derivatives

thereof. 13. M xture according to at |east one of Cains 11 and 12,
characteri zed4i n tMiture preording tact dessti encarli Glimsnid endr |2 shirgaiesizedhiny Big¥ thar e

hydrochloric acid ,orgQachRQ%k)ﬁ:caa%idg and &éallvgt'"\}éﬁ Mo Ge Latyfitdd dnf nﬁlﬁbnﬂrsatﬂx'a{eﬂous

aci d, hypochlorous acl d or ous acl loric acid, perchloric acid,
sul phonc 18ci ds or Osmﬁlyn@fla@draéﬁﬁil Q!ipbatlcom@xarmgeﬂgds Jsaturatvﬁmmdum@namsmteﬂg to

at |l east one of dga

car boxylic acids ang%rl vat| a@h?tﬁer e%kglﬁée&?g% ﬁa]tbg lgnagﬁﬁoaﬁ%gﬁgjgﬁﬁat ed
10 or pol yunsat urah@ebfatelcpﬂbanyldnalmm@mpmxyhhﬂflwl ashoxglat asreest erbeaxamides, .
nonounsat urat ed_of., polyHnSaLULALSE Rl PRAllS HRALEMLEE 208 Rfhy GREPOXY! i ©

acids and derivatiVes
aldehyde and keto acids.

15 15, Mixture according to at least one of Claims 11 to 14, characterized in that it is at
least one compound from the series dimethyl dicarbonate and diethyl dicarbonate
and at least one protonic acid from the series hydrochloric acid, sulphuric acid,
sulphurous acid, nitric acid, nitrous acid, hypochlorous acid, chlerous acid, chloric
acid, perchloric acid, formic acid, acetic acid, propionic acid, butyric acid, valeric

20 acid, caproic acid, heptanoic acid, longer-chain saturated and unsaturated fatty acids,
oxalic acid, malonic acid, succinic acid, maleic acid, glutaric acid, citric acid, tartaric

acid, malic acid, lactic acid or ascorbic acid or derivatives thereof.

16. Use of a mixture according to at least one of Claims 11 to 15 for preservation of

foods, drinks and materials.

25 17 Method for the purification by distillation of dialkyl dicarbonates, characterized in

that one or more dialkyl dicarbonates of the general formula

: I
sl L M e ®

where



‘thereof are carbonyl halides, carboxylic anhydrides, carboxylic esters,

car boxami des MM@Mroxam c acids, ketenes, hydroxycarboxylic
acids, amno acids, aldehyde and keto acids. 15 15. M xture according to at

| east one of Clainms 11 to 14, characterizad in that it is at |east one
conpound fromthe series dinmethyl dicarbonate and diethyl dicarbonate and
at | east one protonic acid fromthe series hydrochloric acid, sulphuric

acid, sul phurous gchgdg2nit nh&p@&feﬁhy &4 dnk QHSh @ CrdstrdBHROCI 6F Bscha® e,
chlorous acid, chloric aci erchloric acid, formc acid, acetic acid,

propionic acid, butyric aci cF’kY\E/)‘&V@?Ei”@’lZ?) %ﬁllﬁnylcﬁpﬁ;mlw&?@enﬁ’épt anoi ¢ aci d,
| onger - chain saturated and unsaturated fatty acids, oxalic acid, malonic

acid, succinic acid, nplgictwhichGs oﬂxbhﬁl%ﬁﬁ&lo%ktﬂme@totﬂo'lﬁul%ﬁhﬂed H@ﬁtic@l'i)l &r
acid, malic acid, Iactlc acid or ascorbic acid or derivatives thereof. 16.

Use of a m xture accor 8iffegently byt haleggss nighe cximoCCaiCrelkow; tdialipgamigp; or are
preservat I50n of  foods P}ég?l?i WRh & tlF@ﬂlF rrﬂéﬁljs%b téntedHtb- po%ﬁﬂggﬁteﬁofdeﬂtﬁglly or

purification by distil on o i car onates haracterized in that
one or nore dialkyl di dﬁfetﬁ@ﬂmbe@a&gem Hemyeqyélroalall@brlmlﬂaﬁsyt]alhow (hajoallMd O A,

O Ra where P 001 00169{73|§;?ra &19{5; g:%%;cg@g%i ‘%Ox and R2 independently of one

anot her are straight-chdi’n or "bran al kyl, cycl oal kyl,
C2- Cs-al kenyl, C2-C8-al kynyl or benzyl, each of which is optionally
nmonosubst it ut ed t os pdhixedibshioheipeuore metnnit eatld i\ apramaging ¢ie-@Entol AWOHY0 ppih.ogen;

nitro; cyano; Cl-Qh-af Ko 5%lk{phl@4rF(¥tla% op?mxtgtre dtﬁér@(g aAd R*l"ee tur%é gjbf% quentlHt Iy by

optionally monosubsti t ut e t|tu e entlca y or
hal ogen; Hitro; cydistdledal kyl ; haI oaI kyl ; al koxy; hal oal koxy; acyl; acyl oxy;
al koxycar bonyl ; carboxyl, is adm xed with one or nore protonic acids in an

amount of 0.0L to J i te: .M re

t hereof and t#e mrétgtg?cggc?gﬁs?bseque ?Ialgra%g%f?)s{% fhgﬁtggﬁlg%% a%é? %(%é‘m a%’%%rdl ng

to Caim1l7, char asr::ﬁdsranzlettbrwmvbhaherttohenqbratsbom'gmlicaceirbk&yﬁcr ecidnandjaaiiatives
thereof.

19. Method according to at least one of Claims 17 and 18, characterized in that the
protonic acids are those of the series hydrochloric acid, sulphuric acid, sulphurous
acid, nitric acid, nitrous acid, hypochlorous acid, chlorous acid, chloric acid,
perchloric acid, sulphonic acids, formic acid, acetic acid, propionic acid, butyric
acid, valeric acid, caproic acid, heptanoic acid, longer-chain saturated and
unsaturated fatty acids, oxalic acid, malonic acid, suceinic acid, maleic acid, glutaric
acid, citric acid, tartaric acid, malic acid, lactic acid or ascorbic acid or derivatives

thereof.

20. Method according to at least one of Claims 17 to 19, characterized in that distillation

is carried out at a pressure of 5 to 100 mbar and a temperature between 30 and

120°C.

21. Diester of dicarbonic acid of the general formula
9
oy
R} JOL R
A e

where



aci ds and derivatives thereof and al so organic carboxylic acids and
derivatives ERet¥YpI-Fesicnouppes according to at | east one of Cains 17 and
18, characterized in that the protonic acids are those of the series
hydrochl oric acid, sulphuric acid, sulphu?bus acid, nitric acid, nitrous
acid, hypochl orous acid, chlorous acid, chloric acid, perchloric acid,

sul phonic acids, formc acid, acetic acid, propionic acid, butyric acid,

valeric acid, caprimdagid, lh@@kﬁd%ﬁﬂ oﬁ&iecbnoih@rné}@rstrﬁﬁlﬂlcﬂanﬁaf biaaded caiag-
unsat ur at ed fatty aci ds, oxaljc aci mal oni ¢ aci d, succinic aC|d mal ei ¢

acid, glutaric acid, citricsd Feloptkyls G Frealkmyl Crfraplunsh er en2Ylact i ¢ acid or
ascorbic acid or derivatives thereof. 20. Method according to at |east one
of dains 17 to 19, chakdcireiichadoptbniiiahorbssstitutedtd gdlysubﬁlt&af ideftebaybr at A
pressure of 5 to 100 nbar and a tenperature between 30 and _120C. 21.

Di ester of dicarbonic &HfeEndy I{YhBaIQ@HeF‘B'IO renen Ca-Coaflpyy; dialirlemmooR aruner e
P 001 00169- Forei gn CoyRidyi %ﬁnch%pt&all@«ﬂﬁon%b’sﬁlﬂt%@?dﬁﬂﬂﬁhbéﬁu@éd Qﬁ'@tlc‘%ﬂ'@&her

are straight-chain or branched G | kyl, cycl oal kenyl ,

C2- CB-al kynyl or benzy/diffesendlii byt hajgershnifre: jsoe: oﬁﬂ\@lhl Wlmbsajlﬁwi haleadpxyo
pol ysubstituted, identigcal Acylos& alkk{ cfaﬁ;o%mgaybo\l%%l hal ogen; nitro; cyano;

Cl- C6- al koxy; dlalkylanlno or are ich is optionally
monosubstituted to pol ysubstituted, |dent|cally or differently by hal ogen;
nitro; cyano; aIkyWﬁhhaH@éhwy¢m1@5koxy, hal oal koxy; acyl; acyl oxy;

al koxycar bonyl ; carboxyl, with a pH of |less than 6.5.



