- |-+Stabilization of dicarbonat eﬂ diesters with phosbhor us conpounds-
The present invention relates to the use of phosphorus conpounds as
st.abilizers of diesters of dicarbontd¢-acid, mxtures containing
&esters of dicarbonic acid and phosphorus conpounds, and also the use
of these m xt Wigsif@bn BRIEIMANGRAIHHANL IRl cb@bSmadDi esters of

di carbonic aci'd are used, Inier alta, for preserving roods, in _
particul ar drinpks, as, conponents of antim crobial reagents, for..
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of dicarbonic acid. In addition, the deconposition generally

15pr oceeds t hé™ HpimrofushpipraiqsingBP®si npurities are present. High
purity and stabilization of. diesters of dicarbonic acid are therefore
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di sadvantage in thi? case. i s the toxici t%\)/, of the correspondi ng boron
conpounds. Us &8st figrgbpuicqgidera brreforg Mgty deensi derati on for these
25additions. In addition, carbonyl conpounds and al so het er oanal ogous
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breakdown. i Sl i.t has now been found.that diesters,
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acid in solvents inert to diesters of dicarbonic acid (cf. DE-A 3231397). However, solutions

of diesters of dicarbonic acid in customary aprotic solvents scarcely come into consideration
30 as an addition to foods. In addition, stabilizing effects may only be achieved using relatively

high percentage amounts of additions,



<-- 00 where RI and R2i ndependently of one another are straight-chain
or branched Cl-Cs-al kyl, cycloallcyl, C2-C3-al kenyl, -C2-Cgallcynyl or
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phosphor us-oxygen bond, particularly prefera C romt

seri es of phosphibiraiien of ifg‘é@maﬁddlmﬁhwmsgwyg@wa pfidor hgjmal breakdown
derivatives thegak. 5 Those which may be nentioned as
phosphor us- oxygen aci ds by way of exanple are: ortho and neta acids
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n = 3-15 000. . As derivatives of thegphos horus-ogygen aci ds, those
mhgbh.nay be nentioned are, in gQ parfjiculigr, sagts’ and esters

t hereof . As exanples of esters, t 3Ch be nentioned are
mono-, di -1%nd trial kyl esters, nono-, di- and trial kenyl esters,
nono-, di- and triaryl esters and also esters with sugar derivatives
or glycerol dethessati ves. The allcyl radicals in the said nono-, di-
and trialkyl esters are, for exanple, nethyl, ethyl, n-propyl,
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radicals in the said nono-,. di- and trialkyl esters are, for exanple,
met hyl , et hyl preferilppy! , isopropyl, n-butyl, sec-butyl, tert-butyl
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particul ar preference i€:-gi-allenyltcobplaglsphor us pent oxi de (P205),
hypophosphorous acid (H3P02), phosphorous acid (H3P03), aqueous or
crystall'ine phosphalJ gemagid (H3PO4), pyrophosphoric acid,
netaphosphori@ aci%?ﬁg%lypﬂosphoric aci ds, dinethyl phosphate,
trimethyl phosphate, phosphates such as sodi um hydrogen phosghates or
ammoni um hydr éﬁé&*ﬁ%hos piidipsidenty] o prsnipeiiRnite stpaRfchan Qe prnched Ci-Cs-alkyl,
phosphoryl chol i ne, 30 adggmgﬁn@bgﬁ?gonophosphoric aci d,
2- phosphonobut ane- 1, 2, 4-tri carboxylic acid, )
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phosphoni c- aci d- group-cont ai ni ng i on exchangers, such as, for exanple
R'and R? independently of one another are methyl, ethyl, isopropyl, tert-butyl, tert-

amyl, allyl or benzyl.
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120 im an anount of 0.1 to 10 000 ppm particularly preferably in an
aflount of 0.1 to 3000 ppm very particularly preferably-in an anount
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t. 7 --Exanple 1 Corresponding to the data in Tables 1-6, in each case
defined amounts of a defined high-purity direster of dicarbenic acid
and the respectively stated additions werg weighed in a 10 ml

round- bottomed flask equi pped with a magnetic stirrer. The exact

amounts of t heradbdph@is cargREnds tae 86 NisddaBSpudd SubbthlcObSE FhdtRE of Blebitie

tabl es. The roupd-bottomed flask was tightly closed hy a septum In
this septum waS Py HecqmRpds fap; e@’éa?ll’"ﬁ?e%ﬁ?‘g%da‘n ?é“la?ct‘iﬁn PYFREatkpgates or other
attached, whi chitabiessop@sts.eThel ghopharuy estjoands G lalse Haeimdiobifikddl @dsde@ces] for
burette cali breagrg eggssoﬁrgacrg. On the scal-e of the burette, the anount
of the carbon Aiox: de eve'fbpi ng as a result of the deconposition of
the diester of dicarbonic acid could be 10 read off. The flask was

pronpt |y | owerlechdilitieny o eounstusatcar dapeadatafrthe differphtdactivs tphpspbatunbal &9
.rpn) as specifd j - i i The
mer S B0 e T A e oo POt BERR b, K

depth of immersion of the f
stated time, dé¥fetislbgveateniggned phosphatus s@nnenpils] Exampmiest efs thegehare gahesphorus

vol ume was readchdfrde dBogBsyMalowae is an index of the degree of
deconposition of the theaters of 15dicarbonic acid to give CQ2. It

thus inversely.reflects. t.he degree of stabilizati by, t addi tions

Losted 1 modiedinegt BRI R HRENY el o R o0 Fr g P grerrably
ensur e r epkloduz kibarhdubiof ONEand 0Wfppin, petumbely gielbrdbistiy am@soupt @D 3000 ppm,
each case. The,_re ken_fro t s. High- it

pyr ocar bonat e%{yﬂ?a?%%ﬁ%”?éf%%g; f el {n#ep'zgggg&fﬁpﬁ Ibaesg%é’gt)ﬁé)enagmrs of
di(oxi de, but elicerporioptihertminfuelthesaelil | anounts of silica gel, manganese
di oxi de or else only rough surfaces such as scratched gl ass

drastical |y acgel esat efl 1daaeARARAde BMthe RVBItlon 4G BésSivB 1o sB6ilize diesters of
stabilizers were sufficient for effective reduction of

t he .
deconposi t i on.dicarbonic wgid o genjeral) seaips Shpmelo A shomicsh bpplripmar Saionss (ks
of dicarbadlfi ¢ bakdbwheteREe ottif] &% exipR{actoadgtlr € stress, the nore
favourably does distillation under vacuum proceed. -8- Table 1

Di et hyl dicar bl f stabjljzer Tenperat.ure

bi ot hyl di car Banaree b anrep e P8R SRl the Bl RS ety

130 1 Additi orimpovddoinragsi qtqbﬂ?@y. jet ingfiafdecthe gi@ksters 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 (I} illustrated above and one or more of the above generally

' and preferably described phosphorus compounds generally in an amount of 0.01 to
100 000 ppm, preferably in an amount of 0.1 to 10 000 ppm, particulatly preferabiy in an
amount of 0.1 to 3000 ppm, very particulatly preferably in an afmount of 0.1 to 2000 ppm,

25  based on the 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 (), in particular
dimethy] dicarbonate and/or diethyl dicarbonate with one or more phosphorus compounds

from the series P2Os, H;PO,, H;POs, aqueous or crystalline HyPO,, pyrophosphoric acid,
metaphosphoric acid, polyphosphoric acids, dimethyl phosphate, trimethyl phosphate,

30  phosphates such as sodium hydrogen phosphates or ammonium hydrogen phosphates, oleyt
phosphate, phytic acid, phospilorylcholine, adenosine  3’-monophosphoric  acid,
2-phosphonobutane-1,2 4-tricarboxylic  acid, = aminotrismethylenephosphonic  acid,
diethylenetriaminepentamethylenephosphonic acid, phosphorus trichloride, phosphoryl

chloride or phosphonic-acid-group-containing ion exchangers.



silica gel silica gel silica gel silica gel Amount [ng] 10 10 10 10

10 10

Na 4- crystalline 85% strength sodi um hydroxy-

Addition of stabilizer wthout -5.

N

10

15

20

.25

30

The inventive mixtures can be stored over a period of a plurality of months without

decomposition of the diesters of dicarbonic acid present therein oceurring.

The inventive mixtures are outstandingly suitable for preserving foods and in particular
drinks against infection and/or decomposition by microorganisms, such as, for example,

bacteria, fungi or yeasts.

The present invention likewise relates to the use of the inventive mixtures for preservation of
foods and drinks.

The diesters of dicarbonic acid stabilized according to the invention are outstandingly
suitable, for example, as coid disinfectants for still or carbonated drinks such as soft drinks, .
vitamin drinks, fruit juice drinks, tea drinks, alcoholic or dealcoholized wine drinks, fruit
puncﬁes or some beers. Customarily, for this the diesters of dicarbonic acid are added in
amounts between 10 and 250 ppm close in time to packaging the drinks. Admixture to the
drinks is performed using special metering pumps. The diesters of dicarbonic acid act so as
to control a series of microorganisms such as fermentative yeasts, moulds or fermentative

bacteria. Examples which may be mentioned here are for instance Saccharomyces cerevisiae,

Mycoderma, Brettanomyces spp, Lactobacillus brevis, Lactobacillus buchneri and many -

others.

Thermal breakdown reactions of diesters of dicarbonic acid also occur, furthermore, in
particular in the workup or distillation of diesters of dicarbonic 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 phosphorus compounds 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 of more diesters of dicarbonic acid of the
above-specified formula (1) with one or more of the above generally and preferably
described phosphorus compounds, generally fn an amount of 0.01 to 100 (00C 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 10-70 mbar, and a temperature between 30 and 120°C, preferably
between 40 and 90°C. Distillation columns customary in industry come into consideration
for the distillation.

The yields of diesters of dicarbonic acid in the distillation are customarily >99%.
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The examples hereinafter are intended to illustrate the subject matier of the invention

witholit, however, resti:icting it thereto.
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Example 1

Corresponding to the data in Tables 1-6, in each case defined amounts of a defined high-
purity diester of dicarbonic acid and the respectively stated additions were weighed in a
10 mI round-bottomed flask equipped with a magnetic stirrer. The exact amounts of the

additions used in each case are likewise given in the tables.

The round-bottomed flask was tightly closed by a septum. In this septum was situated an
orifice in which a Teflon tube was attached, which was passed into a vertical silicone-oil-
filled 50 ml burette calibrated to 0.1 ml. On the scale of the burette, the amount of the carbon
dioxide developing as a result of the decomposition of the diester of dicarbonic acid could be
read off. The flask was promptly lowered info a constant temperature oil bath (stirred at
500 rpm) as specified in Tables 1-6 for the respecﬁve experiment. The depth of immersion of
the flask was 2.0 cm.

After the respectively stated time, generally after 1, 2, 5, 10 and 15 minutes, the gas volume
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.

The results may be taken from the tables. High-purity pyrocarbonate, 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.

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

temperature stress, the more favourably does distillation under vacuum proceed.



10.0-10.8 46.7 35.0 Mnute 15 13 50.0 21.2 12.4 13.0 50.0 48.5 - 9 -
Table 2 Dineth 1 di carbonate 20 000 ppm addition of stabilizer
Tenperature {C] D nethyl

Addi ti on Anpunt [ng] without silica gel

di carbonate Amount N
10 silica gel

10 Addition ofrapieabilizer Amount [ngl without without

" Diethyl dicarbonate, 5000 ppm addition of stabilizer

100100 11 100 1 100
10 silica gel

130

130

Temperature [°C] 1130 130 130 130 130

Diethyl dicarbonate

Amount [g] 1 1 1 1 1 1 1

Addition without silicagel  silica gel silica gel silica gel silica gel sitica gel

Amount [mg] 10 16 10 10 10 10

Nad-
crystalline 85% strength sodium hydroxy-

Addition of stabilizer [without without — AlL(SO)y18H,0 H;PO, H;PO, sulphite benzoate
‘1 Amount [mg) 5 5 5 5 5

Gas evolution

[mi]

Minuie 1 05 25 1.7 1.5 1.8 30 1.0

Minute 2 1.0 7.2 49 39 34 89 37

Minute 5 1.2 28.9 13.6 8.6 15 2595 19.0

Minute 10 13 46.3 18.4 100 10.8 46,7 35.0

Minute 15 1.3 50.0 21.2 124 13.0 50.0 48.5




crystal line 113PO4 20 85% strength |-13PO4 20 Gas evol ut| on [n1]
Mnute 1 Mnute 2 Mnute 5 Mnute 10 Mnute 15 0.51.3 1.43.9 3.320.1
5749088500071745108167019032396144 - 10- z
00100100100100! 00100100100 I without silica gel silica gel silica gel
silica gel silyqgppagel silica gel silica gel silica gel 10 10 10 10 10
10 10 10 w thout w thout water boric acid A 2(SX)3-181-120

Y o e ARBTG5 O
Temperature [°C] 100 100 100 100
Dimethyl dicarbonate |
Amount [¢] 1 1 ‘1 I
Addition ) without silica gel silica gel silica gel
Amount [mg] 10 10 10

Addition of stabilizer without without crystalline H;PO, 85% strength H;PC,

Amount [mg] 20 20

Gas evolution [ml]
( Minute 1 0.5 1.3 0.7 0.1
[ Minute 2 1.4 3.9 ) 0.3
Minute 5 3.3 20.1 | 4.5 2.3
Minute 10 5.7 49.0 10.8 9.6
Minute 15 |88 50.0 16.7 14.4

o
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Anount [ ng] C'Z =0"101-4NIn-i--, O .1lItll C4-i.i.aala+at 00000
'a00000 0 - 12- |1 00100100100100¥00100-1001 silica silica gel
silica gel silica gel silica gel silica gel silica gel silica gel gel
10 10 10 10 10 10 10 10 +amnotris- diethylenetriamne- nethyl ene-
pent anet hyl ene- . _
phosphoni ¢ phosphonic acid in dinmethyl trinethyl pyrophosphoric
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001001001001001001001001 manganese nmanganese nanganese
manganese nmanganese manganese W t hout di gxi de di oxi de di oxi de di oxi de:
di oxi de manganese di oxi de di oxide 10 10 10 10 10 10 10 2-phosphono-

di et hyl enetri am nebut ane- 1, 2, 4- pent anmet hyl ene- 85% tricarboxylic
phosphoni ¢ acighpids crystal line strength phosphorus acid in 1120 1120
35% and HC1 without w thout H3PO4 H3PO4 pentoxi de 50% 15% water 5 5 5

555 1/9z11( 9- 11.t.80" 6r O o
imethyl dicarbonate, 1670 ppm addition of stabilizer

Temperature [°C] 100 100 100
Dimethy! dicarbonate :
Amount [g] 3 3 3
surface of the flask
highly internally -  surface of the flask highly!.
Addition without = scratched internally scratched
Addition of stabilizer | without without 85% strength H:PQ,
Amount fmg] 5
C Gas evolution [al]
Minute I 0.1 4.0 1.7
Minute 2 0.2 6.0 2.6
Minute 5 0.6 7.6 34
Minute 10 0.8 0.9 4.8
Minute 15 1.3 11.90 5.5




-«

Tenpérature [C] , Dmethyl dicarbonate Anmount [g] 1 Addition Anpunt
[mg] Addition of stabilizer Amount [mg] | g - -C7, 0,- rn --1 00 C1
Ootn 0 oo O .--1 Okr) 15

Table 6

Dimethy] dicarbonate, <1000 ppm addition of stabilizer

Temperature [°C] 100 100 100 100
Dimethyl dicarbonate
Amount [g] 3 3 ' 3 3
Addition silica gel silica gel silica gel silica gel
Amount [mg] 10 10 10 10
5 ppm 10 ppm 50 ppin 100 ppm
85% strength 85% strength 85% strength 85% strength
Addition of stabilizer |H;PO, H.PO, HiPO, HaPOx
( : Gas evolution [ml]
Minute 1 1.5 0.7 1.1 1.3
Minute 2 4.0 1.9 2.2 2.6
Mimate 5 4.3 6.3 53 4.9
Minute 10 32.2 25.0 ‘8.2 65
Minute 15 39.9 10.9 7.1
Example 2

Dimethyl dicarbonate was stored at room teroperature. As an index of decomposition, the
~ 5  dimethyl carbonate content was determined by GC. Without addition of a stabilizer

composition, the dimethyl carbonate content of the sample was 1090 ppm after 3 months.

The experiment was repeated, but aﬁprom'matcly 5 ppm of phosphorid acid were added. The
experimental series was carried out using 10 different samples. The dimethy] carbonate

content in this case after 3 months was on average only 210 ppm.
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, 0o 14 Table 5 Dinethyl dicarbonate, 1670 ppm addition of
stabilizer Tenperature ['C] Dinethyl dicarbonate Amount rgl 100 3 100
3 100 3 Addition without surface of the flask highly internally
scratched surfaceof theflaskhighly internally scratched Addition of
stabilizer Amount [ng] without w thoutg85% strength H3PO4 5 Gas
evolution [iul] Mnute 1 Mnute 2 Mnute 5 Mnute 10 Mnute 15 0.1

0.2 0.6 0.81.34.06.07.6 10.0 11.0 1.7 2.6 3.4 4.8 5.5 15
Claims

L. Use of at least one phosphorus compound for stabilization of diesters of
dicarbonic acid against chemical and thermal breakdown reactions, characterized
in that the phosphorus compounds are compounds of phosphorus with oxygen

which contain at least one phosphorus-oxygen bond.

2. Use according to at Claim 1, characterized in that the phosphorus compounds are
those from the series of phosphorus oxides and phosphorus-oxygen acids and

derivatives thereof.

3. Use according to Claim 2, characterized in that the phosphorus-oxygen acids are
ortho and meta acids of the general formulae H;PO,, and HPQ,.;, wheren=2, 3, 4
and 5, diacids of the general formula HyP»O, where n =4, 5, 6, 7 and 8, and also
polyphosphoric acids of the general formula H,+P,Os,+) where n = 3-15 000.

4, Use according to at least one of Claims 1 to 3, characterized in that the diesters of

dicarbonic acid are compounds of the general formula

o 0O

R‘!\.OJ\O/U\O,FQ 0

where

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

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; carboxyl.
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Tabl e 6 D nethyl dicarbonate, <1000 ppm addition of stabilizer
Tenperature M Dinethyl clicarbonate Arount [g 100 3 100 3 100 3 100
3 Addition Anmount [ng] silica gel 10 silica gel 10 silica gel 10
silica gel 10 Addition of stabilizer 5 PPnlO ppnb0 ppml00 ppm 85%
strength 85% strength 85% strength 85% strength

H3PO41- 13PO41- 13POA113PO4 Gas evolution [mM] Mnute 1 Mnute 2 Mnute
5 Mnute 10 Mnute 15 1.5 4.0 14.3 32.2 0.7 1.9 6.8 25.0 39.9 1.1 2.2
5.3 8.210.91.3 2.6 4.96.57.1 Exanple 2 D net hyl &carbonate was

stored at sr oon-SRRGERLW & leAPor@bricisigs 106 ﬂ%ﬁ%%eﬁ'nﬁ)ﬂlﬂt hB@iesters of
Sdi net hyl carbonate content was determ ned by GC. Wthout addition of

a stabilizer dicarbonic acid are dimethyl dicarbonate or diethyl dicarbonate.

6. Use according to at least one of Claims 1 to 5, characterized in that the
phosphorus compounds are used in an amount of 0.01 to 100 000 ppm, based on

diesters of dicarbonic acid or mixture thereof.

7. Use according to at least one of Claims 1 to 6, characterized in that the

stabilization against breakdown reactions is during workup, extraction, distillation

or storage.
8. Mixtures containing one or more diesters of dicarbonic acid of the general
formula
S
e I

~ 0”00 o
where
R! and R® independently of one another are straight-chain or branched C;-Cg

-alkyl, cycloalkyl, C;-Cg-alkenyl, Cy-Cg-alkynyl or benzyl, 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; carboxyl,

and one or more phosphorus compounds in an amount of .01 to 100 000 ppm,

based on diesters of dicarbonic acid or mixture thereof characterized in that the

phosphorus compounds are compounds of phosphorus with oxygen which contain

at least one phosphorus-oxygen bond.
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conposition, the dinmethyl carbonate content of the sanple was 1090
ppm after 3 nonths. The experinent was repeated, but approximately 5
ppm of phosphoric acid were added. The experinental series was
carried out using 10 different sanples. The dinmethyl carbonate
content in this case after 3 nonths was on average only 210 ppm -
16 - dains 1. Use of at |east one phoSphorus conpound for
stabilization of diesters of dicarbonic acid against chem cal and

t hermal breakdown reactions, characterized in that the phosphorus

conpounds ,ar e ,conpounds,.of 0S rus wth,ox i ch contain at
enct - onephodIRAPE SNy BeIT A 1 SHieqlic Ry BHE e BB SERtelad
characteri zed areithbfeafrorh lilg: RFiesphMbishoadROitndsd picdplidtasex e Beithend
series of phosphorus qxides and phosphorus-oxygen aci ds and
derivatives tﬁgﬂéﬁﬂmgﬂw8§@ according to aim2, characterized in

t hat the phosphorus-oxygen acids are ortho and neta acids of the
general fornulae H3PO" and HPO".1, where n = 2, 3,4 and 5, diacids of
t he gener a0. f dvlinira a¢oPHQH tonideaet aneof £lails Hio F, chardctgrizedrid that 8o

pol yphosphoric _acids,. of the general. fornmula 1-.1"4-2P" (03" + [ =
B 000 e, oBBl B e 3R AR R e M e st ot M BT
characteri zed dithrbdhate dnhet Rhg she pBosphords iRt Eroacthe sfee POONPRROLS
of the general_formula 0 O RL., AA,R2 O O(Ci), where RI. and . .
R2i ndependent |EESH wiEou EenEilinedsBDr argmhogiaria “6e. BrapeRRprieasids
-al kyl, cyclo dﬁﬂh 7 o&pa@l Hnnvi

which is optigta I?ﬂﬁgﬁgéﬁgég?gﬁ?g ?%ﬁﬁgi%subg???ﬁ ggg”#ﬁ@ﬁ??§§|ﬁy
or differentl yaslsgdibml hydengen phesphategramamontiim @gdrgb&kopdyesplidites) ®lg¥lani no;
or are phenyl iGgh is tional l ubst j tut.ed,.t Ltuted,
identically orlyl\j,gfls‘? & Bl?ﬁﬁyacgiys %Oasig%%gpﬁ?aﬁ}%t ‘Iﬁdc? ?Hstéﬁ%%al}o"“gﬂ%%fpﬁgﬁé gélaj’ £
hal oal kyl ; al kfwoyphohathaalekX y;trigatlydxyliaasit canyinottikietkyleaspghosphlonic acid,
carboxyl. -17- 5. Use accordin o af |east qne of d ai 110 4,
Char aot o1 i zed GifiRTRERT HRE R AR PSP hosp B BT IR B hyl

di carbonate 0rplﬁb]ﬂ{o@l|ch1$k'ig_@BPﬁl{lﬁﬁ%mcﬁacidJﬁ%uﬁQﬁﬁfagﬁ@oﬁ exHangpast one
of Clains Ito 5, characterized in that the phosphorus conpounds are
used in an ampunt of 0.01 to 100 000 ppm based on diesters of

di car boni ¢,acid_o0 ] ; eof ¥, i e
of Q1 ai ms 1Lt 0% Of Kbl bR o [t F pEERREE o1 Ao hres SR
br eakdown r eackbds)drinles ahdmiasgrialeor | cup, extraction, distillation or
storage. 8. Mxtures containing one or nore diesters of dicarbonic
acid of the general formula where RI and R2i ndependently of one
anot her ang, styeihghforGhehitifRatiét BNEB@thtied vEiestals oY Hica®yicaalaky! |

C2- Cs-al kenyl, C2-Csal kynyl or benzyl, each of which is optionally
nonosubst i t ut edhatagtepiged igibaone of @are diestant picdigarioms acid pf 1&g gpnaral py

hal ogen; nitrQ%nﬁwgno; Cl- C6- al koxY; diallcylam no; or are phenyl
which is optionally nonosubstituted to pol ysubstituted, identically

or differently by hal ogen; nitrq@ cyano;, al kyl ; hal oal kyl ; al koxy;

hal oal koxy; acyl; acyl oxy; QLKPKMPQKE%A§1; carboxgj, and one or nore
phosphorus conpounds in an anp@nt @f Q.01 to 100 000 ppm based on

di esters of dicarbonic acid or m xture thereof characterized in that
t he phosphor usyg@gepounds are conpounds of phosphorus w th oxygen

which contain at |egst one phosphorus-oxygen bond. )
R and R independently of one another are straight-chain or branched C;-Cs-

alkyl, cycloalkyl, C;-Cg-alkenyl, C,-Cs-alkynyl or benzyl, each of
which is optionally monosubstituted to polysubstituted, identically
or differently by halogen; nitro; cyano; C;-Cg-alkoxy;
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- 18 - 9. Mxture according to Claim8, characterized in that the
phosphorus conpounds are those fromthe series of phosphorus oxides
and phosphorus-oxygen aci ds and derivatives thereof 10. M xture
according to at least one of Clains 8 to 9, characterized in that it
contains at |east one conpound from th®-series dimethyl dicarbonate
and di ethyl dicarbonate and at | east one phosphorus conpound fromthe
series P205, H3P02, H3PQRiAHRBYUS o9¢ pifchyBRkh st bRl monosubstituted to
pyrophosphoric acid, nmetaphosphoric acid; polyphosphoric acids,

di met hyl phosphate, tri megﬁbybstlpﬁ@bp}ﬁ:ah@,llyphdﬁémlwyéabaerasnmwm
hydr ogen phosphates or el [ ] at es, l.eyl phosphate,
phytic acid, phosphoryl %Wirhﬁg’ml&gg!]kgg?’nrhea%gﬂ%%g’ﬂagﬁﬁg%ﬁ%?i c acid, 2-
phosphonobut ane- 1, 2, 4- t nikoaydobonly]; cadoky,

am not ri smet hyl enephgsphoni ¢ aci d, , ,

di et hyl enetr i dﬁ?ﬁ%@%@ﬁﬁé RYT BAEIHOSHRBIi COmRe TS 2pf HeghgHsis
trichloride, phesphaiiy!digMe@ride or phosphonic-acid-group-containing
i on exchangers. 1I. USe of a mi xture according to at |east one of
Clainms 8 to 10 for preservation of foods, drinks and nmaterials. 12.
Met hod for,th 'yl ] - di.st ;] | ati.on, of, di,est.er f. di.carbonic
ot d.chardor a4 MERIMER inf 02 Bl Bapd i ol LR
of the gener alaré ecsmpduads 6f PhbSzhorustweith @xygewhikh conbirae ld2bt caad R2

i ndependently of qne another are straight-chain or branched Cl -C8-

al kyl, cycl oaIH%S?FI? OrP-EIEH: |, C2-Cs-alkyriyl or benzyl, each of
which is optionally nonosubstituted to pol ysubstituted, identically
or differently by hal ogen; nitro; cyano; Cl-05-al koxy, - 19 -

di al kyl amltho; Methad acoptiipg/to ajfrastiene of Gimedalang IHpelwsasteized i thel the
pol ysubstituted, _i tical e [N | -0 ;1 cyano;
al kyl ; hal oal yb?ﬂhgwgfﬁokﬁs%gﬁ t@éieyf?&g(%l %rlg%%ﬁgéﬁgésﬁgy%%r onyl ;
carboxyl, is ghobpedisvaxdyperoaedsomd eriestivhothpteof.us conpounds and t he
m xture i s subsequently distilled. 13. Method according to Claim 12,
characterized in that the phosphorus conpounds are conpounds of

phosphor ugsw t\1e@xy §@Brdihd fohht CABE Rk Bf Blaih®aStio ONS IRRASRRE HSth&XKE &N
bond. 14. Method according to at |east one of Clains 12 and 13,

char act er i zed M#fetdHgpe pr@orsbephers LorpApElIAE an apennt 8581 ¢ HiA 409
series of pho S idq%ge ﬁgﬁi - LIS - i-ds and
derivatives t réo?é.:e %é ho I%@%&%ﬁ%&t%&ﬁ%@ﬂgas;ﬂ one of C ains
12 to 14, characterized in that use is nmade of one or nore phosphorus
conpounds

di car boni &%‘gc%\g&e@gg%%fﬁ%%%%i?ét&n%%gc?ﬁ%§ ﬁgg}’ a]gg%}ed Cﬁ%m?‘%le ; aeiglr ZaSI

one of O ai ms didillabiod b peebahaCdt@prasQitte b5 tBI0 ib&tahdl b dnhfatin® between
performed at a pressure of 5 to 100 nbar and a tenperature between 30

and 120C. 30 and 120°C.



