.Stablllzatlon of dicarbonate diesters with phosphorus conmpounds The
present invention relates to the use of phosphorus conpounds as
stabilizers of diesters of dicarbonig acid, nmixtures containing
diresters of dicarbonic acid and phos horus conpounds, and al so the
use of these mxtures for preserV|ng f oods and naterlals 5D esters
of di car boni ¢ Siahiligagenof dicenbonate dinstery with phosphosuscomporndy f oods, in
particul ar drinks, as conponents of antlnlcroblal reagents, for
dfeafct i vat ihng EﬂhEySfaE%t melnhef Rt & thowe M®6?ﬁgﬁ§co@buﬁd@ Bs sttdbﬂlzé‘ryﬁitm&i:sﬁ)f
0 i ne chem c mers. Diesters o i car.bo are use

Ch additon . fpraREaBT o RES i Giobar et il e RSt e
for synt heS| s ,and dso thxampl thedemitthes fonpreedirgtibak anf myerédsect i ng gr oups.
10It is known that the stability of diesters of dicarbonic acid can
be relatively oy alr SQAHE SERELALY fie g £dr ra@@fczhe fobhidn fahicﬁiae&ah&dds
tenperature. I'n particular during urlflcatl exa n
purification Bympnset pf atimigiobia) rreaéWﬁ> ] dne@rréatmgémzympwje@:te@tﬁw@rocesses,
deconposi ti on @hordhESh@Ess & find |o§e'&[1&%r(bo@ﬁab1‘§ ORkters BLASIMNE RUCHY used, in
Thi s deconpositi.qn gan i npair tpe ﬁE%E and purity of the di ester’s
of di car boni c A8 Iqrgx 35 81 YSE famgis, Ge e syteyis, for example
15pr oceeds thenn@hmmm&ﬁmdﬁmmhﬂﬂmﬂym@s|npuritles are present. High
purity and stabilization of diesters of dicarbonic acid are therefore
hi ghly des; r t h | sta

di st er s glfD di Carkg%%{l g%g%? éﬁ&héfrg} 40 \.ﬂeg%f dk}':grbgm g& c? E)e %a.lhvet]y Iow at r&om
i nstance, i.t itgogsrappogedin ﬂa@m}ekaméﬂwed tempmtaﬂgl Inl pzewdimatmrm& punﬁcatxon, for
p rocar bonat e%x%l@ﬁcbuﬁgcéﬁ@ﬂ @J{ dRHNRBR 0B kel retarh beioﬁtgstérg%"@hecoéfnos tion of
di sadvantage of this t ho howevér, is that these me hat es
are sparingly deeéfeﬁwéfi}cg’frbﬁ% é% Fe thﬁr%ﬁawtqﬁielrdTlé%@e?epwwa CRSRA Fh;e quality
aci g bI n addi Tah&t;@untytofl the KIREVE chuzcﬁib?gb kzlg.egﬂhmtoar &eocfecdi‘ﬁﬁéﬁﬁ&pﬁéﬂérally
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conpounds. Usdisteisnf dicomtmicthoid arerthdrefore highlydesralansi der ati on for these
25addi ti ons. In addi tion, carbonyl conpounds and al so het er oanal ogous
carbonyl conmpqmg;
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However, SO' Utp?ﬁ@a?bdﬁflteé: i @BIRE el sHbRALDEN 1 18-RURA01d). AUSLRTREYe of this
aprotic sqglvents scarcely conme i nto consideration 30as an addifion to

foods In zddi feERd: lsotwgmq s Zhat ghess petel winbatss aIsharively e eereriseible yyth the
rel atively hi ghspebtdohm@e so@@punts of additions. - 2 - There was
therefore a requirenent for stabilizers which are suitable for

t ect di est t t.
Dyt eotind Gl S0 B S B P nc
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occur, for exa n°storag purFfication such as purifica
di stillati2n. a feongr esent i nvention therefore relates to the use of.
at | east one phosphorus conpound for stabilization of diesters of

di car boni ¢ acimga@gdhNGtboaN QR endPNE/ 206 hEt&%EﬂiﬁJgoﬁrﬁﬁkm%ﬁoﬁ%tﬂa@q&en

The diesters of dlcarq?nlc acid are preferably conmpounds_of
general for rm{pgpeqe)i as additives increasing the storage stability of solutions of d1esters of dlcarbomc

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.



10 -where Rl and R2independently of “one another are straight-chain

dr branched Cl1-C8- al kyl', cycloal kyl, C2-C8-al kenyl, C2-C8-alicynyl or

benzyl each of which is optionally nnnosubstituted to

polysubstituted identically 15 or differgntly by hal ogen; nitro;

cyano; -C6-al koxy; diallcylamnno; or are phenyl which is optionally

nonosubst i t ut edieiedapBrsrioaghs teptitgmert, for stabiigsre whick arg puighle fos proreiing digpters of

hal ogen; ni t 1 Glicafl#A0 fsid kdsitlely damha@lek bre@lds@xy; hal oal koxy; acyl ;

acyl oxy; alkoxycarbonyl carboxyl preferably 20 R and

R2i ndependent | nothe are ht-c nch

G ooyt rndion RO A basd 5ipR e e B iePipSh avid Peo e iz dy

R2i ndependent lajditén efiphosphotulk esmpguedssdgpiastghdrmealhanidfor ohenti¢ah hehigidwn reactions

Cl- 05- al kyls, I ) r i I bl y
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of phosphorus wi th oxygen, nore preferably containing at Ieast one '

phosphor us- ox yige Brepeh thvensian fherefiirerelaes by the apeed| o lea% wpopiivazhors gemnoyad for

series of phospBmEdsen ¥ GERrsASFAdiRRRRRNS A Sa20%Y Siebhi AL aftFordfblmal breakdown

derivatives thereof. 5 Those which may be Tenti oned as

phosphor us- oxﬁﬁﬁﬁ“50|ds by way of exanple are: ortho and neta acids

of the general fornulae H3POr, and HPOfi.l1l where n = 2, 3, 4 and 5,

di aci ds of t h&hgéieserabf fiarboic acitdR i ferablyedompounds f thebgendial frmahd) 8, and

also pol yphosphoric acids of the general fornula Hz, +2P. 03"+1 where n
3-15 000. As derivatives of the phosphor@s oxygen aci ds, those

mﬁzch may be nentioned are, &O par |cu r, 1 f) and esters
t hereof . As exanpl es of esters thos nay’ e mentioned are
mono-, di-lpand trial kyl esters, nofb-, - afd trial kenyl esters,

nono-, di- and triaryl esters and al so esters with sugar derlvatlves
or glycerol degiyatives. The alkyl radicals in the said nmono-, di
and triallcyl esters are, for exanple, nethyl, ethyl, n- propyl

i sopropyl, yt see- but , .tert-butyl radic The esters_ can
al so be pr ese%t éJstsal t fde g‘#"‘“‘é&& A RMRafF * étr"h%&r branghel {qyls-aliorl,
earth nmetal salts, suchcgbakidlCuO}-alpRyiASsSCHilkyngR@hesyim or cal ci um
salts. As further derivatives of the phosphorus-oxygen acids, nention

may be made of conpound
phosphor us- car bon bond. aﬁgmtaﬁggﬂ%QQQ%&EQﬁggﬁg%gtg%n CgS@%&m&P%kmmmw
conpounds 18f this type at@fferetrﬂy\karthaipe@, @ﬁTOptb@S(pt%ﬁs@lkam, dsﬂkylammo, or are
phosphonous aci ds or ph |

esters which may be men?ﬁﬁne‘@!1 %rlggﬂhg&u?%n%ﬁﬂs?&%edwSglfsﬁgﬂlﬂl@salmu%rﬁg%
nmono-, di- and tri al ken§itfewatyelsshaloasponitro; fiyanog iyl haleallon: aé‘%erleloawya
al so esters W th sugar Qg{@&@h@wmgmgﬁﬂgh¥ carRkyiderivatives. The al kyl
radlcals in the said mono-, di- and tria kyl esters are, for exanple,
Enethyl et hyl, 2 gﬁopyl i sopropyl, n-butyl, sec-butyl, tert-butyl
radicals. The B&¥®% can Iikewi se be present as salts, for exanple

al kali nmetal or alkaline earth netal salts such as sodlunt pot assi um
magnesi um28r ®akwi Rfm sainﬂs)en@ﬁlYAsf prompther us sgupisehaidor bragched C-Cg-alkyl,
particul ar preference LE?% £y sphorus pent oxi de (P205),
hypophosphorous acid ( 5? %osp of ous acid (H3P03), aqueous or
crystalline phosphorlc acid (H3PO4), pyrophosphoric acid,
netaphosphorl@mﬁﬁiﬁyﬂﬁﬁﬁﬂhosphorlc aci ds, di nethyl phosphate
trimethyl phosphate, phosphates such as sodi um hydrogen phosphates or
anmmoni um hydr @dein tp‘hos phadpesdentBt efybret@sm&atxe strfifhtichdin @€ behnched C)-Cs-alkyl,
phosphoryl chol i ne, 8e3?5|ne Im)nophosphorlc aci d,

2- phosphonobut ane- 1 2 45K RFBEBHY ¢ aci d,
anlnotrlsnethylenephosphonlc aci d,
d|ethernéﬁrlamin@pwmﬁahérhvﬁﬂhbphosphon|c aC|d or

phosphoni c- aci d- gr oup- cont ai ni ng i on exchangers, such as, for exanple

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



- 4 -- The phosphorus conpounds can be uSed as pure subst ances or as
dqueous or al coholic solutions. The conmpounds can equal |y be

di ssol ved i n advance in pyrocarbonates or other suitablé solvents.
The phosphorus conpounds can al so be i mobilized on surfaces, for
exanpl e gl ass surfaces. 5In_addition, of course, use can be nmade of

the -di fferent Tieatabiligess gro SPSBIOTS. SPRIDBWSH BEiRHBIY IS PaIIde tpf dhesphorss tih
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t he abovenenti o hosphor u ound npl es, of these are
phosphorus tr El %W %rf%?pﬁsmeseﬁp}eﬁ%es o¥ifes I Phaspherus-oxygen acids

stabilizers aradgeneiatiyetised in an amount of 0.01 to 100. 000 ppm
preferably 10 in an anmount of 0.1 to 10 000 ppm particularly

pref erabl ¥ s 1 ABeARHNayPle ol o3 BHRRRMox IR LR AL e ogpe
di car boni ¢ aciatd peta atiss ofiths gehraal dorfoulae H[@uanﬂégfﬁhtwh@fe nt=h% 3ubend 5, diacids of
according to thehavetide,pid, wféreglosilspls e; @ 854 Rish @&1&1@&@%@5@5 QF the

di carbonic acid Tn general agai nst 't herhdl and chem rreakdown
reactions. Sudfnera SrEpla Haddmordseem ohs’ Yeur, for exanple, in
storage. The diesters of dicarbonic acid st abi | i zed accor di ng to the
i nvention aL e ﬁg;i &Tnivdigrbd S?Sg ﬁnyspgdsm;.mygdl sdiday &1@& ﬁhlalgin{aytﬁéhm&ﬁbned are, in
i nst ance, e dies of. di carbopi,c aci zed .i.n thi.s manne
can be. ot dPed FFBENG T3 i Fes Mo aneReet of S bER et et et HOH =
deconposi t i on nahot Bie aod estkel stenf mone,afibapd itdalleoyldsts) mgaoabﬁ-@mdmhyl esters
20The present t 0

"ol ot or s 5 A5 b bl ler i8] bl bt B TR A 008 108 588
and one or nomeenet di-laed Bisykesgenase.dbl srampie mtiof.eathabl nyproesd dsdpired, n-butyl
phosphor us Commstergﬁﬂﬁrrﬁdléal's *l"!ib é@rs%ﬁ‘ipﬂ%tbe%tes&t Qs]saftéj f&QQar&:@@alﬂﬂ'Betal

preferably in an anount 0. ppm particularl é preferably
in an amodnt of alkelme F%ﬂleef@éS%rﬁw}xﬁéF%ﬂwaap?t?%wmaﬁnﬁ%ﬁewe%qa Bimsaliyy an
arnount of 0.1 to 2000 ppm 25 based on the diesters of dicarbonic
acid or m xt urﬁe fukier éoifvatives gftﬁap‘lmpchbﬂuaﬁxy@dsreiceis aittidon Saygfhevitdde bbcompounds
m xtures of at gast £s arboni ¢

(1), in parti c&f o adé)u%nhcu “di agéera toorlf‘g g 51"’8?3"’“*’8“ é?’ﬁi Fxﬁnp?%%rc’g(?ﬁgfp feioms'
Wi th one or rmaréom@pmgrqgsnpmr};)duhdspé arem:rtvmvesefphesphm@&msl—ﬁi@émpnous
H3P03, aqueou

nmet aphosphor i %mg{:?r%w El?%ca gsgaﬁlﬁ%g%thg%%gﬁ gﬁggﬂﬁkﬁvﬁh aﬁ'be mentioned are
trimethyl ZBhospones - ssleEst @Sn%mné@%wll?#ﬂh’ylﬁ?@gén apth irisphh attess
‘or amoni um hygy El&ﬁ&te&hﬁ%pgh@ﬁﬁﬁnvéﬁbé%%r gf}h&&ﬂf&ﬁ&aﬁvesp@h’é A1yl ¥ticlls in the said’
phosphoryl chol i ne, adenosine 3'-nonophosphoric _acid,

2- phos phonobu e ¢ Sy i eeB AT oM, methy), ey, npropyl,isopropyl, n-buty
notri smet h%bcﬂfh@@,h&ﬁbﬁﬁ%ﬁca@éﬁ THe esters can likewise be present as salts, for example alkali

;x

;dl et hyl enetri ani arret ho honj.c aci d, oho hor us
trichioride, B‘%M?e eéﬁ SH SRR PRSI Baglesiy Ok tiTYR fithg
i on exchangers - 5 - The |nvent|ve m xtures can be stored over a

peri od of 24 plﬁarzalbﬁphwsbommmn@s veny tpaintlardereferpesis igiven 1o phéshierdi estoeids
of dicar boni C i . IV Lve .

o 3 a1 bom, A BRERSLE OO Ul sl DR oo
particul ar dr mh%sh@gaplﬁéﬁsm eﬁpplmphammek mgapkosphose mlérpob’?hosphﬂnc acids,
M Cr 00T gani.s Meym e BhRhate MmefryR IR ate5€e§§h%g amhfa gtmmpﬁydy&@é biftsphifa€

present invention'likew se relates se of e I nvent
m xtures for [F esEmopiy dwdiggens phrsshatepd OEYlpbﬂ%@ateTI?éWéﬁ é@@e@bosbhorylcholme

di car boni Q:Oac'a@en@ﬁ@bm-in&%h@sﬁﬁﬁfcdécﬂg A hobpAEndbMHAROL 3 OB cBbExylic acid, amino-
out standingly suit for exarg) d’f as cold disinfectants for still

or carbonat ed “Eﬁ“ieﬂ‘l@n@ﬁ%“ﬁh% st effylenetrianyipepgrtansinfengpliopphgnic ¢ agid ¢ o
j uice drinks, ph@ghdiictaaiisprodlcdBiging CioRrextiRadeep Natd 28dfomM dA8mple | didehsed by

fruit punches W5 2&0%8@149?&%%@1)0&%5%?” ly, for this the diesters of



The present invention therefore further refates to a nmethod 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 fornula (1) with one or nbre of the above generally
and preferably described phosphorus conpounds, generally i n an anount
of 0.01 to 100'QBOHES prraroerdasry b msuinasapist AbStatcep or ag gruseys G0 @lophntic

in each case ham86hsOMhel JoBipBinaS bR Sudfy Hdi BREIRQAINL GaRGeetin Qyrotd¥dnde or other
t hereof, and su}lé)aﬁqu%gntly distilling the mxture at a pressure of 5
r

to 100 nbar, pF S 1 BRCTRIOTRISRS COHRPURIY SRTEP alteumERoR U e Bh S Bo%n &
120C, pr ef er abbymBOslbetmeess. 40 and 90C. Distillation col ums
customary in industry cone into consideration for the distillation.
The vyi el ds of digst.ers .o Lcarboni.c aciddn t distillation ar

Cust brrar 1y >gBuRENEL Sor Yoyl S R Akt o LMl Bl e Mg Soogen
“illustrate theosphpdcvhighagverin thf predarceiofi galy stghamwunts of waterthyduelyes; 1 sify, to
restricting itgfeN@E efuBvementiched phBARLE cdmfddhdsC TRORAING: tRsd BR HRkol
Tabl es 1-6, ing],eac_h ca‘éegaeaefiengg&gnounfs F(%;f(a a defi esdgthi g?‘l- purﬂj}y&ow
di ester of di ¢afsHe er phespioratdlorife respectively stated additions were
weighed in a 10 m round-bottonmed fl ask equi pped with a nmegnetic
stirrer. The ebhaete seidRidbiligerOire iiRrabyl Géet HORSarktBAICLFIOM1 @R LI, 00O $m Fr€ferably

| i kewi se giwven_in the tahle he round: hot t flask S, 4

ol osed by 19" sarthmosr e D€ To ol ko SRtEIY bicPER LR w8 B e o 1 Sithodapmy
Tefl.on tube weasryagattaoladyl prefdibdshinvas aipass efi 0il ntb G060 pped, thaedlon the diesters of
si i cone-oi | fidliJm%ﬁni?Qci%r wretde.galibrated to 0.1 m. On the scale
of..the burette, the anount of the carbon di oxi de devel oping as a
result of the deconposition of the diester of dicarbonic acid could
be 10 read of fAs arfreult PhER Yiascoordngpiol e imyprioaditiin pessiflecto rfgabiie diesters of
tenperature Oidicafdahil Bl i b&RrRlacHRY hRh a8 SREGd iRAKdinT abtiRSs. 1skh
for the ra%pe%tiv&e experinment. The depth of imersion of the flask
was 2.0 cr® APFBFIOPRE aFtéqé’f)B‘t“PT’\fPéFeraPé‘E?ratgF'rre, general ly after 1, 2,
5, 10 and 15 m nutes, the gas volune was read off. The gas volune is
an i ndex of tHéedegrreef dicatiodonqpd skbilizd aofordifpetot the ditvertisn ofe distinguished by
15di car boni c i | . I NV I t he..

of st abi |1 zat ran by S E Sy sol nbld, bURLER of AERLAE Ly SRR R
experi ments waansr syele ued ot o pliwtit of eonds pleropw firmengubirhivithauy decomposition
Meani ngf ul r epr@dueihis bt didarihas .08 688 Jbsdregeach case. The results may
be taken fromthe tables. H gh-purity pyrocarbOnate, in the observed
time, 20 r%l eased little car%%@ diﬁe?xi de, but even contact with _small
amount s of“’si I'PE PG, PHERYAAESE BRI QemBFre ©ataEmey Loty oy fiesEs of
such as scr at dhedlogt adé othha Sinnaial) vl Hoatd ofkeaaiRe 61 the Sbve Semlally

anmounts of the_stahil.izers were sufficient for effective reduyctj of
‘t he deconposi ta}“g R .re?embly Secnﬁéeav\gl?os %g'éuéoi?gnpfﬂ‘g@& ngﬁ%%"i‘lsri B’nmbrafﬂlﬁ\ffgt%fj _8'81 to
di esters of dilé&¢tdgpinc paicradly ielae aseuntrd @rl B50EMpEMma tpantieulstyr ps®rablytie an
nor e favour abl I SEAnl Al Q =8~ T e 1
i et hyl i car ERoaPEro g B ot ol BGRB8 A e 1 61 ] 200cfph,
Di et hyl diZ8ar bensdoe thendiestars Pfgc}icarbonic 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,, H;POs, aqueous or crystalline H;PO,, pyrophosphoric acid,
metaphosphoric acid, pelyphosphoric acids, dimethyl phosphate, trimethyl phosphate,
30 phosphates such as sodium hydrogen phesphates or ammonium hydrogen phosphates, oleyl
phosphate, phytic acid, phospﬁorylcholine, adenosine  3’-monophosphoric  acid,
2-phosphonobutane-1,2 4-tricarboxylic  acid,  aminofrismethylenephosphonic acid,
diethylenetriaminepentamethylenephosphonic acid, phosphoras trichloride, phosphoryl

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



130 1 130 1 130 1 130 1 130 1 130 I 130 1 Addition wi thout silica gel
silica gel silica gel silica gel silica gel silica gel Amount [ng]

10 10 10 10 10 10

10
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.25

30

-5.

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

decomposition of the diesters of dicarbonic acid present therein occurring.

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 cold disinfectants for still or carbonated drinks such as soft drinks, ,
vitamin drinks, fruit juice drinks, tea drinks, alcoholic or dealecohelized 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 s0 as
to conirol 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 metho& 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 (I) with one or more of the above generally and preferably
described phosphorus compounds, generally fn an amount of 0.01 to 100000 ppm,
preferably in an amount of 0.1 to 10000 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%.



Na 4-. crystalline 85% strength sodi um hydroxy- Addition of
stabilizer w thout without A113043.18H20 1- 13PO4 H3PO4 sul'phite

benzoat e Anount [ ny] 555
% ) 6.

The examples hereinafier are intended to illustrate the subject matter of the invention

without, however, restﬁcting it thereto.
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Gas evol ution [m] Mnute 1 0.5 2’51.7 1.5 1.8 3.0
-7 -
Example 1

10

15

20

25

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 ml 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 mi. On the scale of the burette, the amount of the carbon
dioxide developing as a result of the decomposition of the diester of dicarbenic acid could be
read off. The flask was promptly lowered into a constant termperature 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
Flecomposition. Small amounts of the stabilizers were sufficient for effective reduction of the

decomposition.

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

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



Mnute 2 1.0 7.2 4.9 3.9 3.48.93.7 Mnute 5 1.2 28.9713.6 8.6 7.5
29.5°19.0 Mnute 10 1.3 46.3 18.4 10.0 10.8 46.7 35.0 Mnute 15 13
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Table 1
" Diethyl dicarbonate, 5600 ppm addition of stabilizer
Temperature [°C) 130 130 130 130 130 130 130
Diethyl dicarbonate
Amomnt [g] 1 1 1 1 1 1 1
Addition without silicagel  silica gel silica gel silica gel silica gel silica gel
Amount fmg] ' 10 10 10 10 10 10
' Nad
crystalling 85% strength sodium hydroxy-
Addition of stabilizer [without without — AlL(SO)r18H0 H;PO, H;PQ, sulphite benzoate
‘| Amount {mg) - 5 5 5 5
{ Gas evolution
Q [}
Minute 1 05 25 17 1.5 1.8 38 1.0
Minute 2 1.0 7.2 4.9 39 34 8.9 37
Minote 5 1.2 289 13.6 8.6 7.5 29.5 19.0
Minute 10 13 46.3 184 10.0 10.8 46.7 35.0
Minute 15 13 50.0 212 12.4 13.0 50.0 485




50.0:212 12.4 13.0 50.0 48.5 - 9 - Table 2 Dinmeth 1 dicarbonate 20
000 ppm addition of stabilizer Tenperature [C] Dinethyl dicarbonate
Amount [g] 100 1 100 1 100 1 100 1 Addition Amount [ngl w t hout
silica-gel 10 silica gel 10 silica gel 109Addition of stabilizer

wi t hout wit hou}t‘ b(l:rg/st alline 113PO4 85% strength H3PO4 Anount [ng-1
. able

Dimethyl dicarbonate, 20 000 ppm addition of stabilizer

Temperature {°C] 100 100 100 160
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 ecrystalline H;PO, 85% sirength PO,

Amount [mg] 20 20

Gas evolution [ml]

L Minute 1 0.5 13 0.7 0.1
Minute 2 14 39 17 0.3
Minute 5 3.3 20.1 | 4.5 2.3
Minute 10 5.7 49.0 10.8 9.6

Mimute 15 ~18.8 50.0 16.7 14.4
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Table 5

Dimethyl dicarbonate, 1670 ppm addition of stabilizer

Tenperature [CLl Di net hyl
Addi fion Amount [m Addition of stabilizer Amount m E . ., .1 .2

14

di car bonat e Anount [ g]

.5

160

Temperature [°C] 100 100
Dimethyl dicarbonate
Amount [g] 3 3 3
surface of the flask
highly internally - surface of the flask highly|-
Addition withont  scratched internally scratched
Addition of stabilizer | without without 85% strength H;PO,
Amount fmg] 5
Gas evolution [ml]
Minute 1 6.1 4.0 1.7
Minute 2 6.2 6.0 2.6
Minute 5 0.6 7.6 34
Minute 10 0.8 10.0 4.8
Minute 15 1.3 11.0 5.5

-



tn 4:0 0t tri a) O 14 Table 5 Di nethyl dicarbonate, 1670 ppm
addi tion of stabilizer Tenperature PC] Ditnethyl dicarbonate Anmpunt.
rgi 100 3 100 3 100 3 Addition wi thout surface of the flask highly
internally scratched surfaceof theflaskhiighly internally scratched
Addi tion of stabilizer Amount [ ng]

Table 6

Dimethyl dicarbonate, <1000 pPpm 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 |H3;PO4 H.PO, H;POy H;PO,
K : (Gas evolution [ml]
Minute 1 1.5 0.7 1.1 1.3
Minute 2 4.0 1.9 2.2 2.6
Minute 5 14.3 6.8 5.3 4.9
Minute 10 32.2 25.0 82 . 65
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 ap‘proximately 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.



wi t hout without 85% strength 113PO4 5 Gas evolution [mM] Mnute 1
Mnute 2 Mnute 5 Mnute 10 Mnute 15 0.1 0.2 0.6 0.8 1.3 4.0 6.0 7

10.0 11.0 1.7 2.6 3.4 4.8 5.5 15 Table 6 D net hyl

ppm addi ti on of stabilizer Tenperature [C] Di nethyl dicarbonate

Anpunt

I gi

100 3 100 3 100 3 100 3 Addition Amount [ng] silica gel

silica gel 10 silica gel 10 silica geiﬁlo Addition of stabilizer 5
PPmlO ppnb0 ppml00 ppm

Claims

Use of at least one phosphorus compound for stabilization of diesters of
dicarbonic acid against chemical and thermal breakdown reactions, wherein the

phosphorus compounds contain at least one phosphorus-oxygen bond.

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,

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

polyphosphoric acids of the general formula Hy:2PnOay41 where n = 3-15 000,

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 O
R1. /U\ Jk ~R2
0 0 0 )
where
R! and R? independently of one another are straight-chain or branched C;-Cg

-alkyl, cycloalkyl, Cy-Cs-alkenyl, C;-Cs-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.

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

. 6

di car bonat e <1000

10



85% strength 85% strength 85% strength 85% strength
H3POAH3IPOAH3POAH3PO4 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 di carbonate
was stored at roomtenperature. As an index of deconposition, the

5di met hyl carbonate content was deterhined by GC. Wthout addition of
a stabilizer conposition, the dinethyl carbonate content of the
sanpl e was 1090 ppm after 3 nonths. The experinment was repeated, but
appr oxi mat el y disaphomcaicidrre diptedinil dicadiodateer dictigti didarbTipde.exper i nent al
series was carried out using 10 different sanples. The di nethyl
carbonate content in this case after 3 nonths was on average only 210

ppm - 1§ - Osabétrding tds 10kt dle df Eafiins QN6 oRaphaizs ichaphend for
stabilization of diesters of dicarbonic acid agai nst chem cal and
ther mal br eak 8BYRIPRacoPBHEDs gisared B e prbeFhdl s 08 SHP BrMdeased AR ai n

at | east one RRESRNATHSHBLYGRNY HARdnrliheldde according to at daiml,

characterized i n that the phosphorus conpounds are those fromthe
series of phosphorus oxides and phosphorus-oxygen aci ds and

derivatives thereof 3. accordi £ imZ2, .charac iLzed in
Chat 'the. phos braerdys o 15FRE SRR 1t ¥ M RL TR F T e
gener al f or nukabiliA3RM againet BlRdown raddans I8 ik wotkugd, eatdcthn, disitlbitids
of the general fornula H4P20,, where n = 4, 5, 6, 7 and 8, and al so
pol yphosphori €' $87888 of the general fornula Hl1, 2P1103n+1 where n =
3-15 000. 4. Use according to at least one of Clains 1 to 3,
(characterized in that the diesters of dicarbonic acid are conmpounds
of the geher aMikwiepfoataRing ene orRporedieyters of dicarbonic acid of the genera

formula

SN )

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; Cy-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 0.01 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,

wherein the mixture is storable for at least two months without decomposition of

the diesters of dicarbonic acid.



where RI and R2i ndependently of one another are straight-chain or
branched C1-C8 -al kyl, cycl oal kyl, C2-C8-al kenyl

C2- Cgal kynyl or benzyl, each of which is optionally nonosubstituted
to pol ysubstituted, identically or differently by hal ogen; nitro;
cyano; Cl-05-al koxy; dial kyl am no; or_ are phenyl which is optionally
nonosubstituted to pol ysubstituted, itentically or differently by
hal ogen; nitro; cyano; al kyl; hal oal kyl; al koxy; hal oal koxy; acyl;
acyl oxy; al koxycarbonyl; carboxyl. - 17 - dicarbonic acid are

di et hyl di carbonate or diethyl dicarbonate. 6. Use according to at

| east one, of aims | to 5 har gcterized in t t S r
corrpoundgg'ar egfj‘}s‘:%e"‘h'3 Elicﬁmglﬁlgfprocﬁﬁp TChﬁlfaﬁ_gan %d Tééggwhgg%%%gsaéég%ogﬁds

di esters of d@ahdsedicn eiserigrof phadplit@s bkideeadd phospliversanxygertacidy and at
| east one of ains Ito 6, characterized in that the stabilization
agai nst br eak &R0V #ieBhs i s during worl cup, extraction,
distillation or storage. 8. Mxtures containing one or nore diesters
of dicarbonic acid of the general fornula where Rl and R2

i ndependeht | y Miktuprascerdiigtent ges one paClghns EHaih charadierzase redaCr - C8

-al kyl, cyclo | - I - ! :
whi oh 1 s*opt | ooty e SRS Rt SORRE Y Yt AR ERE ety |
or differentl dichspohait agdaxledst dnegihospimns; coGiboitd Abkabkey/serids BJGsy Hedn0;
or are phenyl ichis o tion%hl osubs ithed tg ol ysu sLituEed,
Cdent i cal Iy oFISEOT RRVHE PYEBANAF Bt PHIPRESPhOYEARS, migaeppsphoric acid
hal oal kyl ; al ks%hosbﬁé&adcmxmme%ybhosﬁwé,qmgth@l sy, BReRphates such

s

(carboxyl, and one or nore phosphorus conmpoun in an anount of 0.01
to 100 000 pp#§ sdsaseBy&asyl rhesrhaies of apmeaipbhydogesirgombates.ali e

t hereof chara i i t gpher o] QopRds
of phosphorus5&ﬁ#h£§&§gg%gaﬁﬁ%%aggﬁgalnggfﬂigggggoﬁggépﬁksmﬁ %
phosphor us- ox yhesphtmbdiane & eirivatberylin acid) emincristaidérieghdsphorat atdidast

two months wi thaut deconpositiopn of the .diesters. of.dicarboni.c acid.
PR AV S e e S A O
phosphor us coRpeysREs! etleridd st phodphoniclabid-Geiij-esntaihing hasplbangrsoxi des
and phosphorus-oxygen acids and derivatives thereof. 10. M xture
according to at least one of Clains 8 to 9, characterized in that it
contains qt '%ébg@&%&%%mgfté A 4shEnSaT18RnsdB R0 Yor HEeRRONEE €
and di ethyl dicarbonate and at | east one phosphorus conpound fromthe
seri es P205, K3E8Alnink3PaBmatztjaleous or crystalli ne H3PO4,

pyr ophosphoric acid, netaphosphoric acid, polyphosphoric acids,

di et hyl phosphate, trinethyl phosphate, phosphates such as sodi um
hydr ogen phos phak@isfoptheirifitdtismbyyitktiligesn @hiisphabidicarbdmyicifhosphat e,
phytic acid, p osphor%Lc ol i ne, adegosine %ﬂ-anopho%& oric afid, 2-
phosphonobut affBaractenzed in fhabensrgpqre diggleyg of dicarbonic acid ot the genera

lami not ri snet hy) gapephosphoni ¢ aci d,

di et hyl enet ri am nepent anet hyl enephosphoni ¢ aci d, phosphorus
trichloride, phosphoryl chloride, ory, phagphoni c-aci d- group-contai ni ng
ion exchangers. 11. Use ode\gijmug@ atcordi ng t qpat | east one of
Clains 8 to 10 for preservati o8 of f@ods, drinks and materials. 12.
Met hod for the purification by distillation of diesters of dicarbonic
acid, charactefeed in that one or nore diesters of dicarbonic acid
of the genera%}ggégyla 00 RR

independently of one another are straight-chain or branched C;-Cs-
alkyl, cycloalkyl, C,-Cs-alkenyl, C;-Cs-alkynyl or benzyl, each of
which is optionally monosubstituted to polysubstituted, identically

or differently by halogen; nitro; cyano; Cy-Cg-alkoxy;



000 (0 where RL and R2 independently of one another are
straight-chain or branched Cl1-C8- al kyl, cycloal kyl, C2-Csal kenyl,
C2- C8-al kynyl or benzyl, each of which is optionally nonosubstituted
to pol ysubstituted, identically or differently by hal ogen; nitro;
cyano; Cl-C8-al koxy; - 19 - dial kylam no; or are phenyl which is
optionally nonosubstituted to ponsubE%Ttuted, identically or
differently by hal ogen; nitro; cyano; alkyl; hal oal kyl; al koxy;

hal oal koxy; acyl; acyl oxy; al koxycarbonyl; carboxyl, is adm xed with

one or nore phosphorus e@ighpburiee or areaheiy] vitheh ishpBgedy monesvpidured o
contain at |east one ph US - QX dy: 1Lxtu [ .
subsequent |y distiIIed.B@QQ%&éﬁﬁgéﬁgﬁgggg&ﬁaﬁ?%q%%g?ﬁg&é%hBﬁm’amnm
characterized in that thgylphdsgkgr sikoxgiploaikdsy;acy; tdybse; f rom t he
series of phosphorus oxiles and ﬁhos hor us- oxygen aci ds and
derivatives thereof. 142KVBIABIYceBPU g to at | east one of O ains

12 to 13, chaiaghfkd@etin bk §Adre pESsphSrusBEBPAIndeReheddin BRI RIRBRRNOT US
conmpounds in an amount of 0.01 to 180 000 ppm based on diesters of

di car boni ¢ aciempeungs geniaia at lgast ea¢ phosphorpepRgndeedrging to at | east
one of Clains 12 t 4. ra I A Edied hat distillation is
ta :
perfornmed at a preggéwg g$%§ %%&ﬁ§§9 éreand a tenperature between 30
and 120C.
13.  Method according to Claim12, characterized in that the phosphorus compounds
are those from the series of phosphorus oxides and phosphorus-oxygen acids and

derivatives thereof.

14.  Method according to at least one of Claims 12 to 13, 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.

15.  Method according to at least one of Claims 12 to 14, characterized in that
distillation is performed at a pressure of 5 to 100 mbar and a temperature between

30 and 120°C.



