*P 001 00128- Forei gn Cbuntrles WK/ AB Stabilization of diesters of dicarbonic
acid The pr et 0D RA3eiorg ualrigs eWK/HBt he use of phosphorus conpounds as

. stabilizers of diesters of di carboni c acid, m xtures containing diesters of
di carboni ¢ acid and phosphorus conpounds, and al so the use of these

m xtures for preserV|ng foods and naterlals 5 Diesters of dicarbonic acid
are used, | abiliviatior UF; Rgc , in particular drinks, as
conmponent s of antlnlcroblal reagents for deactivating enzymes in
fermentation I yITers.
Di esters of dﬂ : gl%goﬁﬁgenggﬂ latér% hg% & S%ﬁ{)fg ?mdj O{H[‘hg awg@ﬁﬁ ogd%ge{:gg)ltf al ysts
for the oxi ddicatbnniofcidmintsss comtalhmg dsrycntstmédlcsrborhc)ac@mimhb@homn cothounds,

i ntroduction ect kng al the stability of

di esters of ﬁcgg{)@%ﬁm@ Oggllgd&qm’&{lp%eforrpé K m Sf?Odnfjowrmelat I1r oom tenperature, and
in particular at elevated tenperature. In partlcular during purification,
for exanpl eDigstepuofi cﬁdadmhiccanidbgre oled,tintlet altai, € preservinig focdg in @hm“clilmeir;nki; @ng
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di car boni ¢ aer thr tlhmsyaﬂielm ofoﬁne dhhmlodle@n pplgsietsi Dmstgnermédahﬂbym&&mramaedsnt he

nore rapidly e re inmpuriti e ent r|t tablllzatlon
of diester saéci}tl?ﬂr’rgo reﬁ?)[ﬂ@?: /@ Saqraerr Ehﬁ @?tb(fn %’P@?ﬂls Or B AIES f or
i nprovi ng t hén thbaitredilctisi aftprotedting @foupd. est er s of d| car bon| c acid are al ready
known fromthe prior art. For instance, it i s proposed, for exarrple to

stabilize,di ar at e ad rret al..sul phat es
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sul phat es ar eenmaamragxh& it parﬁ@ﬂl{ﬂayelﬁira%ﬂ tlaingermiehhiﬂmlcudr a6y Furiitatibng o boni ¢
acid. In addition, known t& stabilize djesters of di c%rbonl c.acid by
addi ng boron® %?Pﬂ)%ﬁhﬂ?ﬁcftw by ssstillation. g7 dyrEg re g storage.cdeqomaPAstigB ofn thi s

case is the WRyesidf\i@fbohid@cideak REdIOE deAd. DR a&oagmmaﬁ impEAGE duility 0ods
does not cone into consideration for these 25 additions. In addition,

carbonyl com3BtiREEY aMdthe| dssteretle fisaiheie doids In; addifinny |the depomRRsitionh ganeraiken
proposed18s Pedbdds VIRSmérB GApiBS AR EmSlrRicR SR padsall] HighYuly 5@ lstabiliedion f
diesters of dicarbaonic acid in solvents inert to diesters of dicarbonic
aci d (cf. DEdiestgnaidigaponi¢prigare herefese lighlydssirable- di esters of di car boni ¢ acid
in customary aprotic solvents scarcely come into consideration 30 as an
addi tion to HagEs fdr @} HRRherShiARbIY bitfestl{ ST AHIRK 208k MHeadabeNed

using relatively
from the prior art. For instance, it is proposed, for example, to stabilize dialkyl

pyrocarbonates by adding metal sulphates (cf. JP-A 48-4016). A disadvantage of this
20 method, however, is that these metal sulphates are sparingly to poorly miscible with the

diesters of dicarbonic acid.

In addition, it is known to stabilize diesters of dicarbonic acid 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

25  additions.

In addition, carbonyl compounds and also heteroanalogous carbonyl compounds have been
proposed as additives increasing the storage stability of solutions of diesters of dicarbonic
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.



‘hi gh percentage anounts of additions. P 001 00128- Foreign Countries -2
There was thegépéﬁ%ﬁgﬂkﬁﬁﬁig%ﬁﬂﬁﬁ for stabilizers which are suitable for
protecting diesters of dicarbonic acid effectively agai nst thernal

br eakdown. Surprisingly, it has now been flound that diesters of dicarbonic
acid can be stabilized by addition of phosphorus conpounds agai nst thernal
and/ or cheni cahetsPaaibgrsiie # exuirsress for stakiliears whicke g S‘ng]ﬁrf?r reectiag digges of n
storage or pUGicEx'b&ﬂ&h&@eﬁé&ﬁ%l@%aﬂﬂﬁh@drﬁ?ﬁrb&@om distillation. The present
invention therefore relates to the use of at |east one phosphorus conpound
for stabilization of diesters of dicarbonic acid against chem cal_ and/or

t her mal br eak §BRASINglBa hpopew byenefonnd thebdigsters off idicarbpinjagidasan destabilisedber abl y
conpounds of LgGeaeRspHoRE B Bodndd aghRndibhdrhdl /o Heorfhcal WRGKEWR reabtthnE2

i ndependent|ly of one another are strarght-chain or branched Cl-C8-al kyl,
cycl oal kyl 2 Csuchgs ganasery] for RmpR-in btRIpas/¢r Ryrifiprsion yuch ag periication ity disyllation.
optionally nonosubstituted to pol ysubstituted, identically 15 or
differently bynhhglQQe hverdtioh tRref6¥aBgres lnRsekPXohst b ?h&xh&ﬁe Ofipofld RF €
phenyl which is optionally nonosubstituted to polysubstituted, &Entlcally
or diff er ent Bipbibzating | ob ghgsterniof disarbeyiarrsid adalogl chami¢adainitpr theand oygakdown

hal oal koxy; agylonsacyl oxy; al koxycarbonyl; carboxyl, preferably 20 Rand R2
i ndependently of one another are straight-chain or branched Cl-C8-alkyl,
C2- Ca- al kenyl or benzyl, particularly preferably R and R2 independently of
one anot her ad&e diesters gidicaghrmiorpcigrardprafsrehlyompounds of thy generad@mawlgdhy | or
benzyl, 25 and very particularly preferably R and R2 i ndependently of one
anot her are nethyl, ethyl, isopropyl, 6ert-@uty|, tert- anyl, allyl or

benzyl . 1 2 (D
AN //u\ /JL\ //R
10 O o O
where
R! and R? independently of one another are straight-chain or branched C,-Cs-alkyl,
cycloalkyl, C,-Cg-alkenyl, C,-Cg-alkynyl or benzyl,
each of which is optionally monosubstituted to polysubstituted, identically
15 or differently by halogen; nitro; cyano; C;-C¢-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,
preferably

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

particularly preferably

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

25  and very particularly preferably

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



*P 001 00128- Foreien Countrl es -3- The stabilizers are phosphorus conpounds,
preferably (of0)513[0Y01 1) ophtpesls Wi th oxygen, nore preferably containing
at | east one phosphorus oxygen bond, particularly preferably conpounds from
the series of phosphorus oxi des and phospAerus-oxygen acids and derivatives
thereof. 5 Those which nmay be nentioned as phosphorus-oxygen aci ds by way of
exanpl e are: hd Iatabiliaemd armpbosplmmc@ﬁpohim qpeaﬁ&alﬂy cbmpmnldaebf H3ePhosus dwiHiPOL |
where n = 2, 3 i of. f.or nu 2 = 4,
5 6. 7 and souiy eSOt ol Tl RRoRopni R e b, AL
H'+2P. O3, +i V\blefeeabty congpoilials (teh theserkardf\phdspli@ss ofidéshand phosphbros-usygex ygén

aci ds, those g\,f;uil aga% tpl qentl oned are, in 10 particular, salts and esters
thereof . As exa PE T €&rs, those which may be ment i oned ar e nono-, di-
and trial kyl esters, nono-, di- and trial kenyl esters, nono-, di- and
triaryl ester fhosamﬂioalm t&she&ntiene\diatslphsquﬁns obmgbrvaxﬁdsvc@swayrofgﬂxymple(afe ortho

derivatives. Tt}ie qlk I’%gl cal id r}d trdsal ka\éld ters
are, for exanfl ér,le%%‘#ﬁf, eegteﬂ?? “E)‘?gbg aﬁds‘?&goﬁgl?f: utyfln SEC Bt y

t lerk t | butyl Ir adﬂi (Sgadesal fi&l;ﬁlaempgonsmmﬁah alss 6be|a1srr @,&a&hlﬁasolsﬁiogmné eafldsaofanqal e

al kali neta a earth ne ts, such as sodium potassium
magnesi um or %eé’ie‘@ H?“slﬁ?llr*ép ‘Y}E?Fetlheﬁaiacgﬁélvatlves of the phosphorus-oxygen
acids, nmention may be made of conmpounds which in addition contain at |east
one phozI pho ][ ua:] @i iResb oM the d;iﬁx@imhles)@%n Pbﬁs Flh&ﬁU\Shlch) afalpgw ﬁl@[ﬂfoﬁémh hfRQin

aci tsor  BhoseRtisi Bt 69 caia MLt HEPEDH SR A bR ST AMAGH may
be WFE“ 0|ned Ab6o-281- mlt@alkylchstersagﬂné o ﬂlakn:f(Yinch%ﬁﬁre&ers ane-, didimd tﬁﬁt@il esteﬁs
trial kenyl ester nono- - and triary ters . a t t sugar
derivatives o?ndg"iﬁs)?’c"é?e withfiegaderiyayes h@y‘%f W“Yala‘?ﬂ‘?s gpesalﬁﬁ rfuﬁga lﬁlttif’

di- and trial Kﬁﬂlo egit Qlliditriaﬂ@l esfté?i ax@xma&aenplmet}wl ,et}fsyll ropyl ﬂ@éﬁ&)&ﬁ,,n-butyl
i sopropyl, n-b tyI sec-b tert-but radi cal s. e esters c%‘é | i kew se
P

be present asSSAupd terk B‘ftylé%g?ﬁﬂﬂ Fhesiest fan alfetbapr%@tmegﬂf iforexanple plkalbmgtel sa t s

such as spsli up allRBh@S:eth Wktal FRGNESH A4ToAIm bR S nksium dPcaluRBgPhOr US
compounds, very particular preference is given to phosphorus pent oxi de
(P205), hypophosphorous acid EFBPCQ) phosphorous acid (H3P03), aqueous or
crystal line PhoSHRGITRatEs of (PBpePrusHyyEsBIReidp msntien Bay be madstof SHRBRPREY i ¢

aci d, pol yphoghiaRNih Gdd§dndSntairditTBIsh¥e fHoGsHRRAISErbodt Bbﬂaemydlplmﬁos;ﬂmﬁ}@ms-

phosphat es such as sodi um hydrogen phosphates or ammoni um hydrogen
phosphat es, ofapAnseBidpNgtcOmPRINS pLthisdyne arpdrsiapives of Rileenhionie acids, phosphonous

acids or phosphinic acids and esters thereof. Examples of esters which may be mentioned are

20  mono-, di- and trialkyl esters, mono-, di- and trialkenyl esters, mono-, di- and triaryl esters
and also esters with sugar derivatives or glycerol derivatives. The alkyl radicals in the said
mono-, di- and trialkyl esters are, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, tert-butyl radicals. The esters can likewise be present as salts, for example alkali

metal or alkaline earth metal salts such as sodium, potassium, magnesium or calcium salts.

25  As phosphorus compounds, very particular preference is given to phosphorus pentoxide
(P,0s), hypophosphorous acid (H;PO;), phosphorous acid (H3POs), aqueous or crystalline
phosphoric acid (H;POy), pyrophosphoric acid, metaphosphoric acid, polyphosphoric acids,
dimethyl phosphate, trimethyl phosphate, phosphates such as sodium hydrogen phosphates
or ammonium hydrogen phosphates, oleylphosphate, phytic acid, phosphorylcholine,

30  adenosine 3’-monophosphoric acid, 2-phosphonobutane-1,2,4-tricarboxylic acid, amino-
trismethylenephosphonic acid, diethylenetriaminepentamethylenephosphonic acid or
phosphonic-acid-group-containing ion exchangers, such as, for example disclosed by
WO 2000001458 or by EP-A 355007.



30 adenosi ne 3' - nonophosphoric acid, 2-phosphonobutane-1,2,4-tricarboxylic
acid, am no- PODEO@i2R\Hosnetrospieoni ¢ aci d,

di et hyl enet ri am nepent anet hyl enephosphoni ¢ acid or
phosphoni c- aci d- group-contai ni ng i on exchangers, such as, for exanple

di scl osed by WD 2000001458 or by EP-A 355007. P 001 00128-Foreign Countries
-4- The phosplibe psosplompo tomimutdncahebeussed aq pueudubstaiths baac equeors asalegubBous or

al coholic sol ytion The conpounds qual |y be dissolved,in advance in
pyrocarbonateg%gpnﬁt POm@ﬂF5§6¥b“E8ﬁ8§%&%Pﬁ?ﬂél6%8@6H8ﬁ3¥“@8%ﬁ%ﬁﬁ%§ can

al so be i nMmobiuitaizle dsovants UTHeagt@Sphofudrconpu@idplcen glsasde &inidbélized onSutfacegddi t i on,
of course, use ca?éﬁe magde of the different reactive phosphorus-hal ogen
conpounds whi EF"EFN*F AHE presence of only small anpbunts of water

hydrol yse, in situ, to give the abovenenti oned phosphorus conpounds.

Exanpl es o t hesddidee gfhoephoisdScant bd aaloof diee diffepdno sgphtivey bhasplhopustHchéngeT he

the said stabilizer r. eneral ly used.in an.anmount of 0.0 0 _100. 000 ppm
bref erabl y. - 16T B AER B e e SRR A o el B s e i )i
an anount of givd the aBO@thepfished phesphofardonpuhmis! Exansése bblhage i afe phosphorunt of
0.1 to 2000 ppnh@based on thﬁggiesters of dicarbonic acid or m xture
thereof. As aBYRAs orhhosPhEeryordgcording to the invention, it is possible
to stabilize diesters of dicarbonic acid in general against thernmal and
chem cal br ealBoild siie 3@biligds are Seidially ifsedrin@a ee@wnt dTETttb A0S 0Gut, preff@ably
exanpl e, in storage. The di s of dicarbonjic_acid stabilized ording to
Che nvent®on it i R LE By reist pvedergbagen siasitet fy o RGP P
instance, thevé eattRusrPprelésily BORh Grdahtdofss. &b |208@pbrh, babdd 6n tHEBdIBREs ©AN be
stored for a pglurality, of nonths at roomtenperature w thout deconposition
of the di est efS2BeRigRadeIBiXuEe theff- bei ng observed. 20 The present invention
further relates to m xtures containing one or nore diesters of dicarbonic
acid of the fasmutesul( bj thel hsdcécrdig t@RRVRVAIRAn,0NEs PbssIBRY & Qhbiliziediaday of
generally and. preferably described phosphorus conpounds generally in an
amount of 0. 0%°E8oMiq Ge'dofb SRRl HEREsletheRPd) il SHET UNERGPVD). Teectipnss (90
ppm part i sul gfehdtoh @daeticiR bycut, TordRamMBOH Bbragé. 0. 1 to 3000 ppm very

particularly preferably in an anount of 0.1 to 2000 ppm 25 based on the

di esters of djcarbonic acid or mxture thereof. Very particul ar pr%ference
is 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

1

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 () 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, particularly preferably in an
amount of 0.1 to 3000 ppm, very particularly preferably in an amount 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 (I), in particular
dimethyl dicarbonate and/or diethyl dicarbonate with one or more phosphorus compounds
from the series P,Os, H;PO,, H3PO;, aqueous or crystalline H3PO,, pyrophosphoric acid,
metaphosphoric acid, polyphosphoric acids, dimethyl phosphate, trimethyl phosphate,

30 phosphates such as sodium hydrogen phosphates or ammonium hydrogen phosphates, oleyl
phosphate, phytic acid, phosphorylcholine, adenosine 3’-monophosphoric acid,
2-phosphonobutane-1,2,4-tricarboxylic ~ acid, = aminotrismethylenephosphonic  acid,
diethylenetriaminepentamethylenephosphonic acid, phosphorus trichloride, phosphoeryl

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



given.to mxtures of at |east one diester of dicarbonic acid of the formula
(1), in parti &003d00128 Fee¢ifryCoudirizar bonat e and/ or di et hyl dicarbonate with one
or nore phosphorus conpounds fromthe series P205, H3PO2, H3P03, aqueous or
crystal line H3PO4, pyrophosphoric acid, n%taphosphoric acid, polyphosphoric
aci ds, dinmethyl phosphate, trinethyl phosphate, 30 phosphates such as sodi um
hydr ogen phosphatieentive axrtoms gan by dtaeknveho ppialt esa nidrelty of pheorghshattbout
phytic acid, . | k. 2NQSi 2 - 1c acid,

2- phosphonobu@g%ﬁ?gg%%&?% (1(1:1%? rsogtgﬁlgooédcg%alﬁp?%%ﬁ%ﬁ@%@%%}genephosphoni C
acid, diethylenetriam nepentanethyl enephosphonic acid, phosphorus
trichloride, phosphotived mixturkoare deitstandipblysyhtahié doramresdrvipeolopdc et &i paragplaron

exchangers. P 128- For.ei gn,,Countries. -5- The | i i r n be
stored over ad%glgsl %ggi]ngﬁmg&%%rg% 't §6Q8 b Orﬁs)hr?fl ﬁog %Q?%é%%{l %&%Ies\(glglh%gorieg%npg% t he
di esters of dibeaermohingi @yeadtspr esent therein occurring. The inventive

m xtures are outstandingly suitable for preserving foods and in particular
drinks agai “Strgk glfe?%'i {9 AR MU Qlis ASHRIPO !:BAP_%E 1R Q0L RARL r.rﬁ‘eselﬁ'ytﬁ S
for exanpl e, acterna, flungl or yeasts. € present invention I'Il kew se
rel ates to thdoadsenddrinkhie i nventive m xtures for preservation of foods and
drinks. The diesters of dicarbonic acid stabilized according to the

i nvention are t di itable..for |, e, 85 LS| tapts
For ot or AaesSARELF attunl b bdhide oo RIR S Bl St M REha
fruit juice dmuitdk, forezantri¢, ak sqld distddranisdotillde @hrbatatididriekks sucinas bt drioks,

fruit punghes SO beer.s. . Cust ri for.this e .di.esters of .

di car boni gbacivggrénrn e({rrgngﬁgguni LI C%rrrl%gsr’r:?esa (Jor%‘ﬁvea Crcl)h?[lff (gn&(?g]]ﬁ%hﬁ%n‘%v ¢ (%He’ksf rflmfti me

t o packagi ng tphechely bmdcene e Khdtoearily fohehis he ididkisrsi f darboaicraed arsiaddpdsipeci al
metering punps. The,diesters di carbonic acid act s s, tqg.control a
series of ni c?@SV‘B%R&%’ﬁ? @lrﬂf’rqoéig pP’@r%ﬁt“hf”in%go %E%gt‘%g t(ﬁﬁaﬂ’i’lﬁsgglfmxflgf %éWFat i ve
15 bacteria. Hxakgb eerforued bsingypebial MEatingpuaths. e lialets dfdicaibosicatidact so as
Sacchar onyces cerevj si ae, /coderma, Brettanonyces spp, Lactobacill us

brevi o Lact oBLETTRLE SIS EH FouRE Tl 61 HEPSIEUFR SPHREH mn s PLORASHURE i ons
of diestens ofbadérarkenl& vatidnal Kean@Ei6rtd hefelafd REMBIAER SadcRarop@Eds icergbigife, i N

t he wor kup or]\g,s illation of diesters of _dicarbonic acid as carried out,
for 20 exanpPecofFmpnBredgamyees P, Lacohseidn Oravisn Ladeedus Srcharm apd manyy

di carboni ¢ acipthersBy neans

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
20  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 or more diesters of dicarbonic acid of the
25  above-specified formula (I) with 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, 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
30  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%.



of the inventive use of phosphorus conpounds it is possible to distil
diesters of dil¥98R8Foreign dougiidy rel atively | ow | osses and in relatively
high purity. The present invention therefore further relates to a nethod for
the purification by distillation of diesters of dicarbonic acid, by
adm xi ng one or nore diesters of dicarbonic acid of the 25 above-specified
formula (1) wilhh eaaples hpsinefiesfare eterilsdie ibestreteahe pubierd matisr of ali ynveRtiosr i bed
phosphorus co d RV anount of 0.01 to 100 000 ppm
preferably inqgﬁﬁg%%ﬂﬁggg§&%5%¥¥%mi 000 ppm in each case based on the

di esters of dicarbonic acid or m xture thereof, and subsequently distilling
the m xture at a pressure of 5 to 100 nbar, preferably 10-70 nbar, and a
tenperature between 30 and 120C, preferably 30 between 40 and 90C.
Distillation colums customary in industry conme into consideration for the
distillation. The yields of diesters of dicarbonic acid in the distillation
are customarily >99% P 001001 28-Foreim Countries -6 The exanpl es
hereinafter are intended to illustrate the subject matter of the invention
wi t hout, however, restricting it thereto. P 001 00128-Foreign Countries -7
Exanple | Corresponding to the data in Tables 1-6, in each case defined
anounts of a defined high- purity diester of dicarbonic acid and the
respectively stated additions were weighed in a 10 m round-bottomed fl ask
equi pped with a magnetic stirrer. The exact anounts of the 5 additions used
in each case are |likewi se given in the tables. The round-bottoned flask was
tightly closed by a septum In this septumwas situated an orifice in which
a Teflon tube was attached, which was passed into a vertical silicone-oil-
filled 50 nil burette calibrated to 0.1 nil. On the scale of the burette,

t he amount of the carbon dioxide devel oping as a result of the
deconposition of the diester of dicarbonic acid could be 10 read off. The
flask was pronptly |lowered into a constant tenperature oil bath (stirred at
500 rpm as specified in Tables 1-6 for the respective experinent. The depth
of imrersion of the flask was 2.0 cm After the respectively stated tine,
generally after 1, 2, 5, 10 and 15 m nutes, the gas vol une



was read off. The %as volume is an index of the degree of deconposition of

t he di esters d¥00108128FoseipmAountiasi d to give CR2. It thus inversely reflects
t he degree of stabilization by the additions tested. In nost cases the
experiments were repeated in order to ensufe reproducibility. Meaningful
reproducibility was present in each case. The results may be taken fromthe
tables. H gh-purity pyrocarbonate, in the observed tine, 20 released little
carbon di oxi dixample bven contact with small amounts of silica gel, manganese
di oxi de or else only rough surfaces such as scratched glass drastically
accel erated erRPIAGHS | Phe d§aa% Praﬁ@py@t # Qbn the déf@e@ Al Df WeleBnUfifd-ci ent

for effective reduction of th deconposi tion. The fewer gaseous
deconposi t i on Pyriydliestes Oéldé@tbém§ agid afidcthe IRspéct vele isi@ted eadditions vigrg eyeighpd in a

t enperature st v . I8t islilat
proceed. P Oofb%g?gghggﬁgﬁgﬁﬂ%%h&ﬁ%?§£%gﬂQ?ﬁb9gﬁ% 1h§igﬁgegﬁg§?g%%§te 5000

ppm addi ti én @fidlgmblmdlzerrchreqmeﬂrlmemseg{v@}lnltsc)tallls@ 130 130 130 130 130

Di ethyl dicarbonate Amount[g] | 1 11 Addltlon wi t hout silica gel
silica gel si Iﬁheaoﬂl@'boﬁa,&éacﬁasg%s Stfght'ggﬁlo&ﬂ ﬁffh G khis Wad SHhtedQn10 10
10 10 10 Na 4- crystalline 85%str ydroxy Addi tionofstabilizer

wi t hout wi t howrifigg 2y Had) 4ifsﬂ¢zromb13%mampzd41w§wh trasspé ito atverticasdigere-¢ihg] 5
5555 Gs eyf BOBPbEtteMHH—EI%d A1 LD 91‘% S larfbunM it 1.0
> 34950 5ielis Abybuqhalitha b g1 1 Omplschich? ke Jnd uitpp Y rien - )
13 463 18. 4 1@igxide@leglopbngras35es0lt of the decomposition of the diester of d1carbomc ac1d could be
10 read off. The flask was promptly lowered into a constant temperature oil bath (stirred at
500 rpm) as specified in Tables 1-6 for the respective 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
15 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,
20  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

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



Mnute 15 13 50.0 21.2 12A 13.0 50.0 48.5 P 001 00128-Forei gn Countries -9-
Tabl e 2 Di met B01 40 E28rkvongt @oun@{®s 000 m addi ti on of stabilizer Tenperature
["C] 100 100 100 100 Di net hyI di carbonate Amount Fgj 1 1 1 1 Addition
without silica gel silica gel silica gel -8munt m 10 10 10 Addition of
stabilizer without w thout crystalline H3P04 85% strength H3P0O4 Anount [ng]
20 20 Gas evolliabledn [mM] Mnute 1 0.5 1.3 0.7 0.1 Mnute 2 1.4 3.9 1.7 0.3

Mnute 5 3.3 20.1 4.5 2.3 Mnute 10 5.7 49.0 10.8 9.6 Mnute 15 8.8 50.0
16.7 14.4 Poog,g,ggd,cg,gmgggml% M&Ab -10- UOUOMO a o0OC ., oOM

ALTJ\I AN A

.y CA ,n O N©O-

‘Temperature [°C] 130 130 130 130 130 130 130

Diethy! dicarbonate

Amount [g] 1 1 1 1 1 1 1

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

Amount [mg] 10 10 10 10 10 10

Na4-

crystalline 85% strength sodium hydroxy-

Addition of stabilizer |without without  Aly(SO,); 18H,0 HiPO, H,PO, sulphite benzoate

Amount [mg] 5 5 5 5 5

Gas evolution

[ml]

Minute 1 05 25 1.7 15 13 30 1.0

Minute 2 1.0 72 49 39 34 89 3.7

Minute 5 12 289 13.6 8.6 75 29.5 19.0

Minute 10 13 463 184 10.0 10.8 46.7 35.0

Minute 15 13 50.0 212 124 13.0 50.0 48.5
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Dimethyl dicarbonate, 20 000 ppm addition of stabilizer

N

Om 4J MQU
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00 id OU O ONO00
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O OenV e/

Temperature [°C] 100 100 100 100
Dimethyl dicarbonate

Amount [g] 1 1 1 1
Addition without silica gel silica gel silica gel
Amount [mg] 10 10 10
Addition of stabilizer without without crystalline H;PO, 85% strength H;PO,
Amount [mg] 20 20

Gas evolution [ml]

Minute 1 0.5 1.3 0.7 0.1
Minute 2 1.4 3.9 1.7 0.3
Minute 5 33 20.1 4.5 2.3
Minute 10 5.7 49.0 10.8 9.6
Minute 15 8.8 50.0 16.7 14.4
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Table 5

Dimethyl dicarbonate, 1670 ppm addition of stabilizer

Temperature [°C] 100 100 100
Dimethyl 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 HyPO,
Amount [mg] 5

Gas evolution [ml]

Minute 1 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 10.0 4.8

Minute 15 13 11.0 5.5




0d M330o0o0co-00NOO pG~ e~yonooh Nv~.-. " ObObD
OGGGGC 490 0028-Didigdchaiteésgn Countries -14- Table 5 Di nmet hyl

di carbonate, 1670 ppm addition of stabilizer Tenperature [C] 100 100 100

D net hyl dicarbonate Amount 3 3 3 surfacgsaf the flask highly internally
surface of the flask highly Addition w thout scratched internally scratched
Addition of stabilizer without wthout 85%strength HIPO4 Anmount [ng] 5 Gas
evolution [mM] Mnute 1 0.1 4.01.7 Mnute 2 0.2 6.02.6 Mnute 5 0.6 7.6
3.4 Mnute 100338, 10.0 4.8 Mnute 15 1.3 11.0 5.5 P 001 00128-Foreign
Countries -

Dimethyl 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 ppm 100 ppm
85% strength 85% strength 85% strength 85% strength
Addition of stabilizer H3PO4 H3PO4 H3PO4 H3PO4

Gas evolution [ml]

Minute 1 15 0.7 1.1 13
Minute 2 4.0 1.9 2.2 2.6
Minute 5 14.3 6.8 53 49
Minute 10 322 25.0 8.2 6.5
Minute 15 39.9 10.9 7.1
Example 2

Dimethyl dicarbonate was stored at room temperature. 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 approximately 5 ppm of phosphoric acid were added. The
experimental series was carried out using 10 different samples. The dimethyl carbonate

content in this case after 3 months was on average only 210 ppm.



-15- Table 6 Dinethyl dicarbonate, <1000 ppm addition of stabilizer
Tenper at ur e [ €]00100128d@rlGOCARGies Di met hyl di carbonate Amount 3 3 3 3
Addition silica gel silica gel silica gel silica gel Amunt [ng] 10 10 10
10 5 ppm 10 ppm 50 ppm 100 ppm 85% strenggh 85% strength 85% strength 85%
strength Addition of stabilizer H3P0O4 H3P0O4 H3PO4 H3PO4 Gas evol ution [nl]
Mnute 1 1.50.7 1.1 1.3 Mnute 2 4.01.92.22.6 Mnute 5 14.3 6.8 5.3
4.9 Mnute 10 32.2 25.0 8.2 6.5 Mnute 15 39.9 10.9 7.1 Exanple 2

D et hyl di caghgpate was stored at roomtenperature. As an index of
deconposition; the 5 dinmethyl carbonate content was determ ned by GC.
Wthout addition of a stabilizer conposition, the dinmethyl carbonate
content of thé sanpke ofca leasbOng sampgund fran theitsprées of Tpkosphopisy pompnepndgafor
repeated, but appr exiiRkich ¥ &aegam,p&c BARPRA !égahg%ﬁénmr sndfdREt briliQown
experimental series was carried out using 10 different sanples. The dinethyl
carbonate content rdaptianki s case after 3 nonths was on average only 210 ppm
P 001 00128-Foreign Countries -16- Clains 1. Use of at |east one conpound

fromthe series of (RhQsRRGEI® ERIRAUNHS L8 zed Sh Rt [the BhdsPRbr gdiiﬁl%ﬁﬁ%%r egre of

di carboni c acid agai nst chem cal and thernmal breakdown Teactions. Use
accordi ng to O ai ntempaundy el plasphases with taxzgent Whicl isoripin oit Ueast ompolgsakores e
oxygen bond.
3. Use according to at least one of Claims 1 and 2, characterized in that the phosphorus

compounds are those from the series of phosphorus oxides and phosphorus-oxygen

10 acids and derivatives thereof.

4. Use according to Claim 3, characterized in that the phosphorus-oxygen acids are
ortho and meta acids of the general formulae H;PO, and HPO,.; where n = 2, 3, 4
and 5, diacids of the general formula H4P,O, where n = 4, 5, 6, 7 and 8, and also

~ polyphosphoric acids of the general formula Hn+2PnO3n+1 where n = 3-15 000.

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

dicarbonic acid are compounds of the general formula

where

R!and R? independently of one another are straight-chain or branched C,;-Cs-
20 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;
25 alkoxycarbonyl; carboxyl.

6. Use according to at least one of Claims 1 to 5, characterized in that the diesters of

dicarbonic acid are dimethyl dicarbonate or diethyl dicarbonate.



‘conmpounds of phosphorus wi th oxygen which contain at |east one phosphorus-
oxygen bond. B.001Q@Y28FeriqiGayntrigs at | east one of Claims 1 and 2,
.characterized in that the phosphorus conpounds are those fromthe series of
phosphor us oxi des and phosphorus-oxygen -10-aci ds and derivatives thereof.
4. Use according to Caim3, characterized in that the phosphorus-oxygen
acids are ortho and neta acids of the general fornulae H3PO' and HPQO.

where n = 2, 3, 4 Usdstchrdingita el st e d8aigRNab 3l cHa&uéuks'ﬂ id thaPEHSI phudpREEs N =
4, 5, 6, 7 and 8, and al so pol yphosphoric aci ds of eneral fornulg
f

H' +2P" 03,, 11 wher Eomppounds_are uggdin apsamount j0f09L i) 169 %0 Rpén &qu s ictigrs 0

Clains | to 4, chagrsbsiié Z&Hor hixtuhahertdre di esters of dicarbonic acid are
conpounds of the general formula 0 0 R1.0~0Al OR2 (I) where R1 and R2

i ndependently_of ope another are straight chaln branche 1 al kyl ,
cycl oal kyl , cs: Cg- HP%HgHme o atdgashone i 34&61? B%F.zf@rlractsrg@ “bg“ i o Etﬁbllléa“on
optional l'ys mnosub%aﬁ&mr@&d&@n Rattoas AL dgm@ﬁup, legtedatib; alstiatioh or ﬁ(brfa%eel’ ently
by hal ogen; nitro; cyano; Cl-C6-al koxy; dialkylam no; or are pheny whi ch
is optionally _nonosybstituted to pol ysubstituted, identi r differently
by hal ogen;  Ri t r oMIEyEREOnIaINRE Pre o FOBAIRNATS ol gligamepic aﬁ‘&l"gg’ﬂ%‘%‘{ﬁ fogpyh.

acyl oxy; 25 al koxycarbonyl; carboxyl. 6. Use according to at |east one of
Clains 1 to 5, characterized | that the dhgsters of dicarbonic acid are

di met hyl di carbonate or dietHy dyﬂ@rdhnake P 001 001(®8- Forei gn Countries
17- 7. Use according to at |east @neOof W ains 1 to 6, characterized in that
t he phosphorus conpounds are used in an anmount of 0.01 to 100 000 ppm
based on diesters redicarbonic acid or mxture thereof. 8. Use according
to at | east one of aims 1 to 7, characterized in that the stabilization 5

agai nst br eakdown reactlons IS durlng wor kup, extraction, distillation or
st or age. R! and R? independently of one another are straight-chain or branched C,-Cs-

10 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;-Cs-alkoxy; dialkylamino;

or are phenyl which is optionally monosubstituted to polysubstituted,

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

and one or more phosphorus compounds in an amount of 0.01 to 100 000 ppm, based

on diesters of dicarbonic acid or mixture thereof.

10. Mixture according to Claim 9, characterized in that the phosphorus compounds are
compounds of phosphorus with oxygen which contain at least one phosphorus-

20 oxygen bond.

11. Mixture according to at least one of Claims 9 and 10, characterized in that the
phosphorus compounds are those from the series of phosphorus oxides and

phosphorus-oxygen acids and derivatives thereof.

12. Mixture according to at least one of Claims 9 to 11, characterized in that it contains

25 at least one compound from the series dimethyl dicarbonate and diethyl dicarbonate
and at least one phosphorus compound from the series P,Os, H;PO,, H;PO;, aqueous

or crystalline H;PO,, pyrophosphoric acid, metaphosphoric acid, polyphosphoric

acids, dimethyl phosphate, trimethyl phosphate, phosphates such as sodium

hydrogen phosphates or ammonium hydrogen phosphates, oleyl phosphate, phytic



—

"9. M.xtures containing one or nore diesters of dicarbonic acid of the

general for mied! ROOFaeidn Chdntidsere R and R2 i ndependently of one anot her
.are straight-chain or branched C -C8- 10 al kyl, cycl oal kyl, C2-C8-al kenyl,

C2- C8- al kynyl or benzyl, each of which i-sigoptionally nonosubstituted to
pol ysubstituted, identically or differently by hal ogen; nitro; cyano;
C, - C6- al koxy; dial kylam no; or are phenyl which is optionally

nonosubst i t ut ed toacﬂoh}@gpﬁﬂcwﬁ@dweﬂsﬂﬁnﬁ LgobiosBlorl LT AbkpholRbulal 0gen:

nitro; cyano; alkyl 15 al koxy; ox¥ acyl; acyl oxy;

a:c kgx%(l:a: bo%g Ogair,%‘érwpfboé)ﬂ@ one %ﬁld{mre ;ﬁh{lz:s(gm s éﬁhﬂgﬁ in aﬂ‘;@»rmunt
or U. 0 SRR %E&Q erftdin nﬁg{g%hg | G&l3Po s;ﬁn% Ol dR gkl €
I'ng a

t hereof. 10. M xture "accor racterl In that the
phosphor us conpourrdgsphem] Clﬁmﬂp@uﬂdspmmcwmdm@stammghomwgmemh| ch contain
at | east one phosphorus- 20 oxygen bond. 11. M xture according to at | east

one of O a&i g 39 angelf}., ﬁbﬁ([)sp%] fdu?geg dt eatspgﬁrfd ﬂ'@ﬁlnﬁr@%oh?'fdf Pr&eVRA nﬁz are

those fromthe series of or us’ oxi es osphor us- oxygen aci and
derivatives ther e(fﬁodSZL@nandtImt@adﬁccor ding to at least one of Clains 9 to
11, characterized in that it contains 25 at |east one conpound fromthe

series di met iyl dixgapbons! andndritsio Hy{&ddl&ﬁi H&Pac}fedpleﬁgfg 8t dlm%?o%hcoﬁﬁd

phosphorus conmpound fromthe series (3, aqueous

crystal | i ne H3PO4,chppeteriaed spthasone omnerd dleﬁﬁéltsaﬁﬁlegrmrm fcad @fdh‘tigengél f}?pﬁé@phorl c
acids, dinmethyl phosphate, trinethyl phosphate, phosphates such as sodi um
hydrogen phosphat es or ammoni um hygr ogen phosphates, ol eyl phosphate, phytic
P 001 00128-Foreign Countri e®R 18-] acild, /p%bgsphoryl ehghi ne, adenosi ne

3' - nonophosphoric acid, 2-phosphOnolfdita@e- 1, 2,4-tricarboxylic acid,

am not ri smet hyl enephosphoni c acid,

di et hyl enet ri am nepent anet hyl enephosphonl c acid, phosphorus trichloride,
phosphorg chl ori d@’e{fr phosphoni c- aci d- gr oup-cont ai ni ng i on exchangers. 5
13. Use of a m xture according to at | east one of Clains 9 to 12 for

preservation of R'andR? 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,-Cg¢-alkoxy; dialkylamino;
15 or are phenyl which is optionally monosubstituted to polysubstituted,
identically or differently by halogen; nitro; cyano; alkyl; haloalkyl;
alkoxy; haloalkoxy; acyl; acyloxy; alkoxycarbonyl; carboxyl,

is admixed with one or more phosphorus compounds and the mixture is subsequently
distilled.

20 15, Method according to Claim 14, characterized in that the phosphorus compounds are
compounds of phosphorus with oxygen which contain at least one phosphorus-

oxygen bond.

16. Method according to at least one of Claims 14 and 15, characterized in that the
phosphorus compounds are those from the series of phosphorus oxides and

25 phosphorus-oxygen acids and derivatives thereof.

17. Method according to at least one of Claims 14 to 16, characterized in that use is
made of one or more phosphorus compounds in an amount of 0.01 to 100 000 ppm,

based on diesters of dicarbonic acid or mixture thereof,



"foods, drinks and materials. 14. Method for the purification by distillation
of dlesters @ 00d 00 52 pbmeign Bourndkies characteri zed in that one or nore diesters
-of dicarbonic acid of the general formula 0O R- 1 A/RZ (1) 10 where R and
R2 i ndependently of one another are straijght-chain or branched G -Cg- al kyl,
cycl oal kyl, C2-Cs-al kenyl, C2-Ce-al kynyl or benzyl, each of which is
optionally nonosubstituted to pol ysubstituted, identically or differently
by hal ogen; Rkt r oiv&¥RNQeorfths %t%aﬁ%xogéﬂaﬂm't@m WaracketiBf AR dRORANH Whi €
is optionally nonosu st1tuted to pol ysubstituted den Pﬁy or
differently by hah%ggﬁmnﬁiatepﬁﬁy@hcfSaDMQDnﬁhahmhhnympamhmHEMyxnﬁéh@élkoxy;
acyl ; acyl oxy; Hgé&parbonyl carboxyl, is adm xed with one or nore
phosphorus conpounds and the m xture is subsequently distilled. 20 15.

Met hod according to G aim 14, characterized in that the phosphorus conpounds
are conpounds of phosphorus with oxygen which contain at |east one
phosphorus- oxygen bond. 16. Method according to at | east one of Clains 14
and 15, characterized in that the phosphorus conpounds are those fromthe
series of phosphorus oxides and 25 phosphorus-oxygen acids and derivatives
thereof. 17. Method according to at | east one of Clains 14 to 16,
characterized in that use is nmade of one or nore phosphorus conpounds in an
amount of 0.01 to 100 000 ppm based on diesters of dicarbonic acid or

m xture thereof. P 001 00128-Foreign Countries 19- 18. Method according to
at least one of Clains 14 to 17, characterized in that distillation is
performed at a pressure of 5 to 100 nbar and a tenperature between 30 and
120C.



