Stabilization of dicarbonate diesters wth protonic acids The present
invention relates to the use of protonic acids as stabilizers of

di esters of dicarbonic acid, m xtures containing diesters of

di car boni ¢ acj d, and. ot oni. ¢ aci ds, and al so the use of these

m xtures for PAklizatipn ol dicaxhonate diesterswithprofanicadids) s 5pj esters of
di carboni c acid are used,

i nt ér alia, for preserving foods, in
particul ar drThekpreseas ivettpanehtes tofthanid of pfo@Ricakcidseageibilszersl 6F diesters of

deactivating enzynes in fernentation processes, or for . the synthesis
of fine chen GEHEOMS ol mRIFSConfE i HPen f ealierts dpid Gnd aTPEpriy 1cEang Slo
in addition, thetseeXae Rixasesdatpidsysing fddak, dible: B4 ndakibien of am nes, or
for synthesis, for exanple in the introduction of protecting groups.

10It is k t hat e stabil.ity of, diesters of dicarbonic acid ca
b 1ol ot vol voieRes ot BeuBoRy st i afh BT IS s ey rp e Sy =
t enper at ure. dompprditsi @hmhicetibial Rg gy, ifdri deadtivatihg ehSfme® R fPhentation processes,

purification by.distillati r durin el ative | .ong .st.or age, .
deconposi ti onor)(;ff’r %F Saphss OE%h‘EI?llegP%ai)sn rg’(’&(‘?}eﬁ' éeﬁée%ghoéldgéﬁogwﬁﬁlgﬂﬁ used, in
Thi s deconposiddition, fonekamplaais feathlyets G @llel dxydaiidofutindsyorctbr $itedd, €GteRigple
of dicarbonic. aci.d. | n. adgi tion, the deconposition generally 15
proceeds t he MO FOBFnY PRECTHEE P puriti es are present. High

purity and stabilization of diesters of dicarbonic acid are therefore
hi ghly deHl r abblieknokiat thadbe kability mirdiagiersgoflt ddertoheraail caattaltlhiitely v at room

di esters of djcarbonic acid are already known from t.h rior art..Fo
nErance, it FEPBRE SR el d RS el B Putigfalyid pieasonfor
di car bonat es dxymalddiunficavieh dly distliptiat es dudhy rdidivAly48ngd Stbfake, ddcomposition of
s
addi tion, it dnd fmigwwof tle dibsids lof 2ivattionk kaeld. dir caditian ahe sledvynpasidénn generally
Dot on, ComROUNS. LBl b5 e P AR b et SRR Rt o
f oods does nodiestsone dicatbonic enid kdtehiad¢ibrenighyrdetitibke addi tions. In

addi tion, carbonyl conpounds and al so het er oanal ogous car bonyl
conmpounds hav. . e it ihcy easi ng the_starage
ctapi 11ty of SsfefsAneRpRRRrHoRRL A st SR ARROE S S
d! al kyl d! Carmndteeﬁc)( af. FoDiEstAucs, iﬂﬁ]pr@ﬁ_?e)d, folrlexmepde, fo sadilive idatig1 dii:arbonates
oL & o RSl FURHETEE o 0ROl SO SR PRt
ef fects ndly ohityhdsemeehivtphetds ars spagngletogtooshe njscibleghithpbe dielhylakirettanaesnt S
of additions. - 2 - Surprisingly, it has now been found that

di esters of dicaprhoni.c.aci Skabiql i vari ous
pretoni c acids aggll}a%?llrpisl 5 8§nn§$@tg§g%e0§1§10 ledﬁlgag%["p%sr gsgg%ﬁ O%rrg%g n?pgllr‘lusldjs (cf.
such as can oFedito-37H0). dlareptiea idnadegrgge this cparis flicdatitignofliire corresponding
distillati 0N porg TJB%PB\HH%?%%B%& lﬂ\f@% h«ge@ Bt}I:% fmct)cg & E@L,r% $¥or Res quiﬁ'osng. of
at | east one protonrc aci or ‘Bstabi i zatron o resters o

di carboni ¢ acid agai nst chem cal and/or thermal breakdown reactions.
The di est er s bfaddiienchibning compaimdy smdplsefhsteadshalogoosrparbongt capfipotids have been

gener al fﬁ nuﬂrﬁpc{sécﬂ as MARLE 1&%%%§?%%t§%%;ﬁga%ﬂﬁy gf&thlt%nsogf d?eﬂﬁyl %%gltblaggtes in

are straight-chain or branc
solvents inert to dialkyl dicarbonates (cf. DE-A 3 231 397). However, solutions of dialkyl
dicarbonates in customary aprotic solvents scarcely come into consideration as an addition to

foods. In addition, stabilizing effects may only be achieved using relatively high percentage

amounts of additions.

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

dicarbonic acid effectively against thermal breakdown.



eycl oal kyl, C2-C8-al kenyl, C2-C8-al kynyl or benzyl, each of which is
optionally nDnosubstituted to polysubstit%ted identically or
differentlymﬁ¥ halo nitro; cyano;_ Cl-05-al koxy; dial kyl am no; or

are phenyl “EWSF@ btt hag ey Brenrinid (e icsigrsetf digsrionicyasishenni heygtabilized by

identical ly ofdgioh beveintd plob¥ic BREOERt thirkk Cmnd/SY deRicaPhrkidown reactions such
15hal oal kyl ; al koxy; hal oal koxy; acyl; acyl oxy; al koxycarbonyl;

carboxyl , pr ePEHRHCYE fF cxmpleRd Fioep BreyeReatipn ¥ dishliatiamot her ar e
strai ght-chain or branched Cl-CB-al kyl or C2-C3-al kenyl or benzyl,

particul arly THeep@Eab lidveHn! th&@dar&bia@@@@nﬂ@%é )6f Qk 10RE oAU A&Tic %ﬁ for
straight - %haln I branched Cl1-05-al kyl or C3-al kenyl or benzyl,

very parti culséf‘\b Hizatignaplo fisgery of) dlc&ﬁ??nﬁz?%é%)%?f&éh%@?alﬁld@héh%blt Wéfﬂ(down

are met hyl, atdayibas i sopropyl, tert-butyl, tert- anyl, allyl or

benzyl . 25The stabilizers of the invention are protonic aci ds of

di fferent acgﬂwstren ig, - 3 - Pref g{ protoni ¢ _aci ds_which cone

i nto consi der AEiTHHECE ,EFBW“%%ﬁﬁﬁ?Em ?QH@P@§ﬁPEt55?H§-@P@&Eg%tly

used in industry and derivatives thereof, and al so organic carboxylic

acids and derivatives thereof Particularly preferred inorganic

acids are hydrochloric aci gy sul phur{c acid, sul phurougliacid, 5

nitric acid, nitrous acid, hypoch or s,aéid, chlorous acid, chloric

aci d, perchlorlc acid and the Q'keD Th@ acids are custonarlly used as

aqueous sol utions. Exanpl es of derivatives of inorganic acids
r1phur|c acid and sul phurous acid) which may be nentioned are

pa tlcularly‘@ﬁﬁbhonlc aci ds, sul phinic acids and sul pham c aci ds.

Particularly preferred derivatives from the group of the sul phonic

acids arqp faqr .exahpl e,mde;shdaﬁtiyybfsaﬂemfamep 2RCIGSht- BRRNY &Hﬁdﬁ@@ @1-@3—a1ky1
aci ds, methyl sul phoni c aci d uor osul phoni c_acid and strongly acid

i on exchangers as are dW@E?%@é%@C#%kmé&gnﬁt@kﬂb$°lkm¢ﬂ6646017

Particularly preferred derivatives fromthe group of sul phanmic acids
are, for exargiteof whtedl B REHFARS tlofAabsiGtedGh §6lysubstituted, identically or differently by

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

preferably

R! and R? independently of one another are straight-chain or branched C,-Cg-alkyl or

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

Cs-alkenyl or benzyl,
and very particularly preferably

R! and R mdependently of one another are methyl, ethyl, isopropyl, tert-butyl, tert-
amyl, allyl or benzyl. ‘

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



Exanpl es of organic carboxylic acids which may be nmentioned are:
saturated and 15 nonounsaturated or pol yvhsaturated aliphatic

monocar boxyli c acids, saturated and nonounsaturated or

pol yunsat ur atféeferasd psptanir acidy whielbenuid iple capsifiepriipy evgr fooRupiipte. the fimbsganic acids

Exanpl es of drighedy w@sSinQhaRh-9and Gerﬁ/@ﬁ@@fﬁé@oﬁ aﬁﬁiaggso%inﬁma%)(ylgeacids and

mentioned are; substitution products thereof such

hydr oxycar boWPst‘W%ﬁdhﬁ%Qf- am no aci ds, al dehyde and keto aci ds,
derivatives thereof such as carboxylic esters, carboxam des,

car boni tri | epaaRdahly gefydTifrAficdSids %@q{yc%Q@ﬁ&ﬁLhrcﬁ%ﬁp}ﬁH@E&Qfsuizh'q}g'usaa%id,
carbonyl halides, carboxylic anhydrides and ketenes. Particularly

pr ef er r ed “or galfif E-iediBIR PFidcmerierony asid eflpioes ead, ¢hloge evifl.cpeesblody acid and
pr opi oni ¢ acitkb liRUTHALRs A lctstondR1Ehded ahbbus EARERLC acid, heptanoic
acid or longer-chain acids such as fatty acids. Likew se particular
preference i iven to those of the group of polycarboxylic acids,

oxal i ¢ acid, PP & deErafivespfcippiaimic aadsdSulphirie peid apd ehlpfiuray aeidwhich may

acid and al s@ed@Eineatd URS pardulidies@Phonid Qkide XS MRRLESH Cubhamic acids.
t hereof, such as nethyl or ethyl esters. Likew se particul ar

pref erence i $AGICVEN PR Seriatiorm ke thyr dow of thalskphemy ecids are, for example,
monocar bayy! iafylstipBeh ¥l ﬂ)lféﬁﬁﬂﬂplﬁ%)é&@i, ?lesh%haﬁé Qcti)dl,' %&Beggﬂ ROGR acid and

whi ch additionally bear further OH groups on the carbon one an
derivatives tHMEFINGIFR Frhangergs apdisspsed. & exanepla by @S-4 464681 7. Sarkicnlarly
marl c acid, lpaghied awlithtRes ag6Ar BhE BGLE. of NalifHaRiC a8t NRe, for example,
pol ycarboxylic acids can be present as partial 30al kyl esters anciilﬁ
addi ti on t he YHPRGEBGHPRRBIF 3585al kyl ated or |ikewi se esterified. Al so,
further organic radicals can be bound via the OH functionalities to

t he car boxyl iBxafled®f organfc cadbbxylid€ackROWRIE NP R ImeRHRGK Yabe: Csafdt@S and
have an zigyn’metri c carhon atom not.  qonly the pure enantioners b

ut
al so t he "@naftPGHsFIRIE 0T RoLpaErisietiphats; menprabagic geidy satyraied app gnono-

protoni ¢ aci dasaeddieds posRAsaaFatELAIRhAIISLARLAR A0 p@i?ga@i%?l%’&i&%f Examples of
al coholic solutigns. The cgggpunds can _equal ly be dissolved in

advance in didEREYS BRIEIELHBORIE asids avhish meayRer mentiepgd; 65| sebssigitige Arogucts
The protoni C tiggdofl Suchal hidrsQycB®okyMaRbiaY, i-Z@h RUsSHAMIEESd Uelb RG] deliOfives
of course, usge can c?Lﬁaérrade of the particul ar reactive precursors of

the acids whi®eFof SUPHS BrosEcsiah R drEhapdeles ppd Bydroramioagsy and
t he aboveeniienests PeRbONLE Gty EXRERE®Sxh hRssaheLdtGks | NSt ance
acid chlorides or acid anhydrides. The said stabilizers are generally

used in an anpunt of 0,01 to 100 Q00 ppm, preferably in_an 10 anount

of 0.1 to 1o$06’§'6ulbrﬁ)9h?fe%af?‘é PR A PPy ORE PRSP yorHe S50 i PropioTio agid
3000 ppm vemytypantil Ceblenic| a¢idp gk &E alili yhebRn@ld a0 QH Mngi chinlacld® s@@0R fatty
pp based on the_diesters of dicarbonic acid or. m xture thereof  As
a result of EHE GTUEVEEPRHAVAPEEPIfdS BFeinthess of fhe srawmb eelyproxylis acids,
stabilize di esdlersidmatbnRadchtRi@inkehdld,ifelQ€BEH ¥ ghgRicNDld e dFBderidfifes
chem cal 2?re kdo reactions. Such 15 breakdown reactions qccur, for

exanpl e, “Pn STEPLJY THHRle Arapetsisrs hgreoly fuch A Bty Sty stterpiliikeray partioular
accor di ng t o ptdicricl VegitdnO tBése febinSihb rggim'?%%@ﬂpmﬁc hﬁﬁéc@yﬁgﬂﬁ Qi @B&ylic and
stability. For1 i n]?sf} 1ice, . the diesters of dicarbonic acid stabilized
in this mann8PYERPHE aid degaas wugh edtionglly ber ABiheh QHagroprsgim the carbon
t enperat ure WhdkBeistand AEOAEOSI thdredT, Hith bhd) Gor@k@8HI8 bSriPicid itERAEHD 9l GG iabid,
bei ng observed.. 203;Be r%sent invention further relates to m xtures
cont ai ni ng or&™HRMST BCERPEAcEt dn GRS ¢t S mehrabaiie agifls tanebor spseRil 4y nettipl
i | lustraged algvestsshdneadatioNRAE O mhi}? 2R ANGHRAN & kw8 sterified, Also,
preferably described protonic _acids generally in_an amount of 0.01 to
100 000 ppm %ﬁﬁ’@‘f@ﬂﬁm Tpdifas e bg hputviadhe BH furcgonalitietio thssagboxylic acids.
particularly preferably in an anmount of 0.1 to 3000 ppm very

particul arly Thé ehe®atdkylid iR RaPiE I use in Ghelfolr? 0 2800 MR Mch RATELxAHIL N

sodium, potassium, magnesium or caleium salts.



= 5 - The inventive m xtures can be store &i over a period of a
plurality of nonths w thout decorrp05| tion"of the diesters of

di carboni c ac pr esent th ccurring The i nventive m xtures
are out st andi k&w beyameafine £ Oxaf“eeeﬂvfaﬁ@aff BYRE IS FTPAN ARy etk the pure
drinks agai nsénahﬁﬁneeguu@ﬂsmaéﬁhu&ﬂ&erasp@mtérb@ﬁbﬂaymm;&m@rbg@masrrs such
as, for exanple, 5Sbacteria, fungi or yeasts. The present invention

| i kew se relates to the. use of the inventive mxtures faor

preservat i ona@P ° TroYs 2R PF e 25 S S&S@?eét"’éa%?quﬁﬂuééﬁ Heshiolic splytipns. The
stabilized acmpduﬂﬁg da® eﬁMle&Vﬁﬂb]v&:ﬂ i h@afdet Bt Aot of VicsBblialbie, or foer
exanpl e, coI 8“ i nf ants for, sti II or, Cal["‘ﬁ) Ei%Scted drinks such as
soft drin VP SN rpf%?%’écachsﬁfuia FUReRMGPHIAIALD sprbagedyr i ks,

al coholic or deal cohol i zed wine drinks, fruit punches or sone beers.
Customari |y, haaddition,softdogrseligstar be mﬁdajbfr:taé lpmbmaraxeﬁdﬂwamc@d&edf tha acids

Admi xt ur 0t 0 VRE" PR RS BRED BT Bl At pits BF SHOEEPT G HpEe s

The di est er s Bianfhieg af aesdiafe facindaRe hicid Chl@fdet 6r e@Nhhwkrides. seri es of
m croorgani sns such as fernentative yeasts, m)ul ds or fernmentative 15

bacteria. Ex | e ich be .ment.i.oned he e f nst anc )
Sacchar onyces €€ ?@\?Ygg’jihé%? arﬁ/é%”c?ffel?' Maed 1 “e?%?*?%’ﬁ do %quOdOI_paE’E Brﬁﬁﬁeibm fan
brevi s, LUdct odyaaint 4151 fouo o ppm,amtticaiany pefcdlsin aﬁhﬁbmlofbrle@imimwpm very
reactions of die car boni ¢ 0 oc rtherno
particul ar i npat’rtﬁcel a%ﬁup" r%bigf g 2mguy, O%ﬁq?gé @8’?1%@183@3 St Sicatbbni
di still ati on aid @irdstenieraff di carbonic 20 aci d as carried out, for
exanpl e, in the context of the production nethod for diesters of

di carbonic a B i nventi.ve use. o oni ¢

i s possible t%gal s%{ﬂt iEgtﬂes ee?%:%fngdtloctg? B & r‘&f@ﬂe 8. tﬁ???ﬁeﬁ?“ﬁ’%\ﬁf
| osses and i ndicagbeid \aeﬂymhgeghrabmgamsy théfrimel ;ancesahﬂmcalnheﬂtdbwn ieheived afueh
further r aties Lo a e Iozrfsf){gc&rofort he u}rnlsolré:aetl on by distillation of

di esters dbcar onic cf cfm Xt ng Ot or nore diesters of

di car boni c acid of the 25 above specified formula (1) wth one or
nore of the dbovéesranef dibdrhonpr efidstablixedamchrdiag td dlﬂliavehgiorparefdes!tia@ighed by
menti oned pro . e 01, L9

oo prof er anrired JEHEsuARRCER Infahd. B3 ATRHCDS Blabonicad® el

on t he di est ensmef cagibe aolrdrfpica plofadityort mmdngits wat e:otrh!ememmreandmut decomposmon
subsequently t X e a essure of 5 to 100 nbar,
preferably 10&15?8 dné) e'rsn(%d gl%aﬁ% &&lgené‘c{%brsgmg({et ween 30 and 120C, 30
prefer abIQ)ébbet ween 40 _and‘ 90C. D| stillation colums customary in

i ndust ry Zonellenpugsepb iskenieonafurtber felatest toemakitges kdrdtiniog. onThe wpwel disstaf of
diesters of GRS A%hs, . r igetye-1g >

99% - d‘%e presecnt mvéﬁﬁ%ﬁﬁp #d Ab%'t"' 8-[Eleset('.%zf)&[%ﬁee MO% generally
stabili zat i orﬁndfpr@fpleblweicsmbtd d!lOt;ambmﬂscgeamiw byars@hqinhgf 61 b 60@0dpm,
conpared wt 9 L S Q
concentratio rE‘i‘e er%" ) %M?Lg{sgﬁq ﬁ%nlog%ggbrﬁ%a gc%g?'%%eqaw{%&%%u?t pf0.1 o
m nus 5.0, anfﬂ)oﬁalrptns GerbfalﬁWUbﬂEfpeqﬁabﬁly Hoﬁn Bmsuxttcpf(!) 1 ﬁl?-@)Oclann hesed on the
achi eved,,»d or 4 ddition of 5 protonic acids
in armuntzs5 fr%lm : carb 16%H88%19\§%£{h¥ﬁ%@pr oton concentration is
nmeasur ed | n \9ueous‘ medl a custonmarily via the oxoniumions formng

t her ei n. e’mmleﬁmlﬁranetbremaﬁ avre i mixiues dfhatleaft one diekter fdidaghonic acid of
defi ned. The ng fxde d o (o) q%!

sui tabl e sanple pr epa é.tnl gm \Il}‘l aﬂﬁ@rﬁatﬁg%%ﬁ%mgtg%d/& Jl?t 3’%%‘9% -
end poi nt of mire wrptoriatacidn fom ithedicriat e ﬂ@ummgmmalcryls viegeribed] @ pmfamd and
change of an p@uﬁﬁggfcfegﬁé@ (I H&w& es ﬁ{%ﬁeop&\ﬁﬁgeil1ph onggarm Eclf ﬁ%grbox lic
for exanpl e, ectrachem ca ; CUST Omar i Louse 1y
made of pH el @dtppbfd@quyhmmdsavmhtaédlmllmhe&r fiotheeDB gtaupslasthe carbon backbone,

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



In organic |liquids, depending on noisture content, |likew se a pH can
be neasured, frequently very reproduci bly5, “using pH el ectrodes.

Anot her possibility, in the case of organic 15 |iquids, of measuring
the proton col€eRYFETT FR*EEMSE destored ayas| % Prrspal atnlwwlity P rmedsnyyiteout
in the case QecdhyRSiti6h 8 iR dickieastIRRIYonRGE pre:bif tiRfe QBuARACENt rati on
can be determi ned after extraction wth ul %Prapure wat er. The diesters
of dicarbonic_acid are adm xed as organic liquids with a sparing
anount of wat BF, MYEEHYe MshEE a8 ptsfaRdingly suitable &y aresering fopdnandhia Redicgler
the aqueous phARE agalidRe iIFPELN bnddr &SbiEpdItiof i H33nlcYooRla8R@N tsub ad, 6r example,
di ester of dicarbonic acid 20can be cal cul ated. The exanpl es

her ei naft @ JBFEA {458 Y68 at e the subject matter of the present

i nvention wi thout, however, restricting it thereto. - 7 - Exanples
Exanpl e 1 CorTie pgediffentiod lkivdsdialats tothd 842l o heInvntivemiR@&D 16 f&Lervation of
defi ned amug_ts of ,rgtgfi ned high- purity diester of dicarbonic acid
and the resp B‘qu\?ﬁq& ated additions were weighed in a 510 ni

round- bottoned fl ask equi pped with a magnetic stirrer. The exact
amounts of t leeadehidid 0N FickS6Alc i26ideABN i@ HRcAiBg |td HRMnSEntidh \Led oltbtabdibly

tabl es. The round-hottoned fl .was tightly closed by a septum In
this septum \ﬁé@abgei’ ?‘E&f‘%’&? Qs B‘ﬁghis Capts i%’ilﬁ Décal"g?qaf?ﬁ dripiseusihgs soft drmnks,
at t ached,10whivetbmite&inka sEediuicd tdena, wardrinkalalcohdlicC@nealedtotizetlivhihe@ drifiQ, frhit
burette calibrated to 0.];L m. On the sc&ll.e of  the hurette, the anpunt
of (the car bor?"10°HPoRHe Gy SPSTany- dar tis e dieptetsrol (Hrarbawe sRgSEs pidsH
of "t he di est efnooits Get6aEDNINE B0 ipfim st ¢h BRe tepAkQhds h erifdsaBEmMASe to the
pronptly Iomed{l_isg ] nt(% a &onstant. terr%)eratureé@ipl .bath gsti rred at 500
rpm) as” speciFPEHS PRFIGT 8818 PACRIGRCTH EBp it ,0f dicrhistie aciqpg so as
dept thf_ i MTRG 8610 lﬁ!{seﬁd@?ffnh&i&ga\zﬂﬂﬁr?&u% Qmegﬁélrﬁzﬂiﬁr@ tBRts! ﬁ&ﬂﬁ@&ﬂ MBhehtative
stated tinpe, .gener after 1, 2, . an mnutes, the gas .
Vol une 18 wad g B Pleﬁh%hlﬂ’dEaY\P&"Eﬁ?jéOrfeg herg aren‘fgbs?sfmceghféhﬁ@amwa?wsma
deconposi ti orMabdérhe, Bietsi@iy8esodppdLeasHIOMuE bawisd La@ot@tiMes 6¥dBner] tnd Bldsy
inversely reflects the degree of stabilization by the additions
tested. In m%™cases the experinents were repeated in order to
ensure reproducibility. Meaningful reproducibility was present in
each case. 20Haenal ésdakdsvmniyctoes bAKRRek Inditdienappendre otal) fSthermore, in

H gh-purity diester.of dicarpbonic acid, in_.the qbserved, tine, , _
rel eased |t tFEWaY ‘5‘0‘%3 8\”6%2‘@@’,’ “ut® %%5?‘1”3(98% 8%?15 afipn ehdipsters, ob diggrbonic
of sili calgelagidnBngaite at, dbioskatiplepn B Sentektl of HOPBHuGLE hadrd BUEBstas of
scratched glass.drastically acc rat ed. deconposition. Small appunts |
of the ot abi TSBPEE RS By Frel e RUPTPrELer PR PUURA DY BFapRdo detl
deconposi t i oniies25 T dickdwkit ag@eROIEMRHNEE DRPDSIet ndin PARES high ingst er s of
di garboni c acid rel ease under tenperature stress, the nore favourably

does distill althles %Peséil'l? chil%fr:nh%g RHTSE %u?t%grergl'ates to a method for the purification by distillation

of diesters of dicarbonic acid, by admixing one or more diesters of dicarbonic acid of the
25  above-specified formula (I) with one or more of the above generally preferably and
particularly preferably mentioned protonic acids, generally in an amount of 0.01 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 10-50 mbar, and a temperature between 30 and 120°C,
30 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%.



001001001001001001001 without silica gel silica gel silica gel silica
gel silica gel silica gel 10 10 10 10 10010 w thout w t hout water
H2SO4 HCL 37. 0% HNO3 65. 0% perchloric acid 5555 5 _ o
TTZSt 19CO O OB wesent invanfiar Arfher7 et do festrbdeptroriclistay piotigaponic acid by

01C Cl COO8VSVAMEED" VEML| Ldrferch -{;ﬁ"tﬁpﬁlﬁﬁgﬁﬁﬁ Bedmt hoe adlSaiPORAL Eproton
Amount :] Addition Anmount ] Addition Amount in nmg o-, g .-
concentration to a pH of less than 6.5, preferably a pH of 6.0 to minus 5.0, and particularly

preferably of 5.5 to 0. This can be achieved, for example, by the inventive addition of
5 protonic acids in amounts from 0.01 to 100 000 ppm.

The proton concentration is measured in aqueous media customarily via the oxonium ions
forming therein. As a conventional characteristic, therefore the pH is defined. The
measurement of the pH can proceed, for example, after suitable sample preparation, via
titration with suitable bases. The end point of the ftitration is indicated customarily via a
10 colour change of an indicator dye. The pH can, however, also be measured, for example, by
an electrochemical method. Here, customarily, use is made of pH electrodes, what are

termed one-rod electrodes.

In organic liquids, depending on moisture content, likewise a pH can be measured,
frequently very reproducibly, using pH electrodes. Another possibility, in the case of organic
15  liquids, of measuring the proton concentration comprises a sample preparation. For example,
in the case of diesters of dicarbonic acid, the proton concentration can be determined after
extraction with ultrapure water. The diesters of dicarbonic acid are admixed as organic
liquids with a sparing amount of water, well mixed, and the phases separated. From the pH
of the aqueous phase, the amount of acid originally present in the diester of dicarbonic acid

20  can be calculated.

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

without, however, restricting it thereto.
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silica gel silica gel silica gel silica gel silica gel silica ge

10 10 10 10 10 10 10 ascorbic citric L(-)malic
D(-)-tartaric L(+§-tartaric acid N-cycl ohexyl - acetic acid ! acid
acid acid aci=2 99.5% p.a sulphanmic acid + 2S04 5 55555 2.5 +
tfON90 - 905 1- VZVOSTWI Tenperature Vel corin Amount [dg]

silica

2.5

gel

10

15

20

25

Example 1

Corresponding to the data in Tables 1-4, 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 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 into a constant temperature oil bath (stirred at
500 rpm) as specified in Tables 1-4 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
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 appended tables. High-purity diester of dicarbonic acid, in
the observed time, released little carbon dioxide, but even contact with small amounts of
silica gel, manganese dioxide or else only rough surfaces such as scratched glass drastically
accelerated decomposition. Small amounts of the stabilizers were sufficient for effective

reduction of the decomposition.

The fewer gaseous decomposition products diesters of dicarbonic acid release under

temperature stress, the more favourably does distillation under vacuum proceed.
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Tenperature [ (]

D net hyl

Table 1 (continued)

di car bonat e Anount
Addition Amount Fingl silica gel 10 silicd®@-gel lo silica gel 10
Addi tion of stabilizer Amount [ng]
t ol uenesul phoni ¢ acid 5 et hanesul phoni c

Dimethyl dicarbonate, 1670 ppm addition

ig] 100 3 100 3 100 3

benzenesul phonic acid 5

Temperature [°C] 100 100 100
Dimethyl dicarbonate
Amount [g] 3 3 3
Addition silica gel silica gel silica gel
Amount [mg] 10 10 10
Addition of stabilizer benzenesulphonic | toluenesulphonic | methanesulphonic
acid acid acid
Amount [mg)] 5 5 5
Gas evolution [ml]
Minute 1 0.5 0.7 0.6
Minute 2 1.4 1.6 1.1
Minute 5 2.5 2.6 2.0
Minute 10 3.8 4.1 2.4
Minute 15 6.0 5.3 3.2
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Di net hyl di carbonate Anobunt [g] Addition Anount [ng] Addition of

stabilizer Amount [nmg] =0 ...., = "c5-@Gt-co, C. Cl- - 0 4-4 N a)
4--. a-1v-, 04g--, ' '
Table 3

Dimethyl dicarbonate, 1670 ppm addition of stabilizer

Temperature [°C] 100 100 100

Dimethyl dicarbonate

Amount [g] 3 3 3
surface of the flask surface of the flask highly
highly internally mternally scratched

Addition without scratched

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

Amount [mg] 5

(' Gas evolution [ml]

Minute 1 0.1 0.7 0.6

Minute 2 0.2 1.3 1.4

Minute 5 0.5 2.2 2.1

Minute 10 1.3 38 2.7

Minute 15 2.7 5.7 3.0




0 - a.)

1670 ppm addition of stabilizer Tenperat
100 3 100 3 100 3 Addition w thout surface of the flask

,-.?2av, - o4Sa - 14 - Tab|§§3 D net hyl di car bonate,

Amount [ g] .
highly internally scratched surfaceofthefl askhighly

Pl

10

15

€ [C] Dinethyl dicarbonate

Table 4

Dimethyl dicarbonate, <1000 ppm addition of stabilizer

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

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

100ppm 10ppm 100 ppm 100 ppm 100 ppm
malic H,S0O, H,S80, L(+)-tartaric HNO,
Addition of stabilizer |acid 08.0% 98.0% acid 65.0%

Gas evolution [ml]

Minute 1 0.2 0.7 0.9 04 0.2
Minute 2 1.4 1.9 1.5 1.7 0.6
Minute 5 14.3 11.2 2.7 16.1 25
Minute 10 40.4 335 4.2 38.7 34.4
Minute 15 15.5
Example 2

The association between stabilization and the pH determined directly by a pH electrode was
measured experimentally. High-purity dimethyl dicarbonate was first admixed with different
amounts of acid or base. The pH then established was measured directly using a pH
electrode (one-rod electrode} from Mettler Toledo, Model Inlab 1010. The electrode was
calibrated in advance in buffer solutions. Thereupon the instability was determined
experimentally as a function of pH in a similar manner to the procedure in Example 1. The
respective values for carbon dioxide evolution may be found in the table. A clear correlation
can be seen between proton content and stability. Likewise, the amount of inorganic acid
present in the diester of dicarbonic acid after extraction with ultrapure water was determined.
For this the dimethyl dicarbonate was extracted with a sparing amount of high-purity water
and the pH measured in this water using the glass electrode before or after phase separation.
Thereatter the pH was converted to the original dicarbonate volume. This procedure gave

identical values and less drift of the pH electrode. The solutions were flushed with argon



internally scratched Addition of stabili éﬁr Amount [ ng] w thout

wi thout L(+)-tartaric acid 5 Gas evol uti [M] Mnute 1 Mnute 2
Mnute5MnutelOMnute150102051 2.7 0.7 1.3 2.2 3.85.7
0.6 1.4 2.1 2.7 3. - 15 - Table 4 D net hyI di car bonate <1000 ppm
addition of s{usBE Fhezléi detemieatian g érdmo miveBt thy IpHdfrera bbisa anflueirged Unytcarbon
[g] 100 3 10Q4ikid00 3 100 3 100 3 Addition Anpunt [ng] silica gel 10

AT



-17-

X
w— O N~
o . .
© O
co
o <
ZQEs
— )<
Sdcm
<+ O <
oECH
— a3
o_ <
— O .
VO >
D0 o
@© o 7)) 2
< .
288°
—oSa
noo
(43> 6'01 e 81 ST SJnuEp]
(%4 (4] 6’1 V'L 01 =iuty
9°s . £s 0’1 0’1 G UL
o T 60€ T8l 8'L 81 61 (A T 0 9°0 T AUy
Skl £e 61 0l b0 L0 €0 I 10 £0 [ Uy
©o m m uonnoad WM._
o™ < nnj D
s %m _.n._.“ '8 6L €9 6'S (4% 6t 9T 9'0 I- Hd pa.mseafy
Sof s 01 01 01 01 01 01 01 01 01 [Suwt] Junoury
wo%mmﬁm 128 eolIS 128 BOI[IS [28 BoIIs 128 BoIjIS 28 eoryIs [28 eotqis 28 voIqIs 198 eo1[1s 198 eo1y1s UOTHIPPY
c =
=E [Z] jumowry
‘» m..m o ¢ ¢ g ¢ g & J t ¢ 3]BUOQIEDIP
03875, [Aggautcy
A ~C .
< ® [Do]
© B 001 001 001 001 001 001 001 001 001 armgeredwa,
DN oo
w — W w H__ acuapuadop Hd ‘ayeuoqaedlp [Ayamai(]
—Q9 5 L
— @ gco — —
m A= -



0.9 1.52.7 4.2 15.50.4 1.7 16.1 38.7 0.2 0.6 2.5 34.4 Exanple 2
The associ ation between stabilization and the pH determ ned directly
by a pH el ectrode was 5 neasured experinentally. H gh-purity dinethyl
di carbonate was first adm xed with different anounts of acid or base.
The pH then established was neasured directly using a pH el ectrode
(one-rod electrode) fromMettler Tol edo, Mdel Inlab 1010. The

el ectrode was calibrated in advance ingbuffer solutions. Thereupon
the instability was determ ned experinentally as a function of pHin
a sinilarcﬂqnner to the procedure in Exanple 1. The 10 respective

val ues for=&8¥bon di oxi de evol ution may be found in the table. A
clear correlation can be seen between proton content and stability.
Li kewi se, .the anoupt of inorganic acid present in the diester of

di car boni & aci 5&afh & leaghaneeparndirem the seresRiPEotRpic apidnsns sebiligatianfdy.

For this the diabRwkddheBhRABALEaNATHENIEBHISRWal BreABRANAIoATOUNt
of high-purity water and the pH neasured in this water using the

gl ass el ect r odehasstasized oy thaifthe progmésasidepaindire thereof BTised mahtagrountef pH
was converted i~ainal__di.car t I Thi s procedure gave
i denti cal vaIugglgggxﬁggghﬁﬁﬁ?gﬁégcgﬁgﬁgﬁaéﬁgggggaggh¥%gwgg‘utions

were flushed with argon - 16 - during the pH determ nation in order
car bon di.oxi - 17 E

to prevent the_ pH from bei i pfluenced b de. |
0016000180100 YOASOTREBUA00R ShiTATE G B e QieHi Sy irs pefani
silica gel siligGa Heldefivitived@edof Shl b oBBhicThibogRiGRIdsSI | 1 ca gel
silica gel 10 10 10 10 10 10 10 10 10 10  96vsCL' 9CSvt 76t TZTOL-
3. Use according to at least one of Claims 1 and 2, characterized in that the inorganic
acids are hydrochloric acid, sulphuric acid, sulphurous acid, nitric acid, nitrous

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

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

hydroxycarboxylic acids, amino acids, aldehyde and keto acids,

5. Use according to Claim 4, characterized in that the organic carboxylic acids are
formic acid, acetic acid, propionic acid, butyric acid, valeric acid, caproic acid,
heptanoic acid, longer-chain saturated and unsaturated fatty acids, oxalic acid,
malonic acid, succinic acid, maleic acid, glutaric acid, citric acid, tartaric acid,

malic acid, lactic acid or ascorbic acid.

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

dicarbonic acid are compounds of the general formula
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atit"*m,-,:t4,,,,,,,%Y,3,%ri ,..,,,,*9,,r-ikt", itlindirir,4.-
\,*, \**.0, EOAr so0st awi ont Vacwi psitib2.a4z,-;-,,, vl *IV veOkg, g,
4,0sit ,W',4.,,f 41, 10MAP4r4S"4. 41101C1 17" 1 itiftt:'

i btorneeilteoros, kept ,AN 0, 6Set0:00111.10, ,2ttbeZ LCLEZ ZZZ*8 km
":4., N (k, AVAMA $ , 41 Agra "'IPjiohike nL,,,,", A P44.a, |,
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[g] Addition Amount [ng] Mea @db@ t'8(|v,,-->
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where

R! and R® independently of one another are straight-chain or branched C-Cs-
alkyl, cycloalkyl, C;-Cs-alkenyl, C,-Cg-alkynyl or benzyl, each of
which is optionally monosubstituted to polysubstituted, identically
or differently by halogen; nitro; cyano; C;-Ces-alkoxy;
dialkylamino; or are phenyl which is optionally menosubstituted to
polysubstituted, identically or differently by halogen; nitro; cyano;
alkyl; haloalkyl; alkoxy; haloalkoxy; acyl; acyloxy;

alkoxycarbonyl; carboxyl.

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

dicarbonic acid are dimethyl dicarbonate or diethyl dicarbonate.

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

stabilization against breakdown reactions is during workup, extraction, distillation

or storage.
9. Mixtures containing one or more diesters of dicarbonic acid of the general
formula
1 2
R~ i i R
0 000
where
R! and R? independently of one another are straight-chain or branched C,-Cs-

alkyl, cycloalkyl, C,-Cs-alkenyl, C,-Cs-alkynyl or benzyl,



"' C) 1 - 18 - Cains Use of at |east one conpound fromthe series
of protonic acids for stabilization of diesters of dicarbonic acid
agai nst chem cal and thermal breakdown reactions, characterized in
that the protonic acid or m xture thereof is used in an anmount of
0.01 to 100 000 ppm based on dial kyl dicarbonates or m xture thereof
2. Use according to Claim1, characterized in that the protonic acids
are inorganic acids and derivatives thgreof, and al so organic
carboxylic acids. 3. Use according to at |east one of Clains 1 and 2,
characterized in that the inorganic acids are hydrochloric acid,

sul phuric acid, sul phurous acid, nitric acid, nitrous acid,

hypochl orous aci d, chl orauls ofiwhidh icdptionally maicdyubspiartahiogrolysutzstiiuded, 4.

Use according to at |east_qgne,of [ d 2, characterized in.
that the organic car boxy'fjiﬂgIC iy 8%‘93?@@%%633?%6&’ 3&8’ %ﬁ%’u@‘éé‘i’%]‘%ﬁyed
or polyunsaturated ali phatlkglaf@igeaiekstyl G:hihiidsptvngllsabhssabatutedd
nonounsat urat ed or pol yunsaturated aliphatic_ dicarboxylic and

C

pol ycar boxylic acids, hyRpi kBTt e g edical ot dafisrenthysdalogsnaiiirgssyano;
amino acids, al dehyde ang}ief 006198k ;hzli#ézﬁk&kgfggﬁidgglokg C ai m 4,

characterized in that the ‘organi ¢ carboxylic acids are form c acid,
acetic acid, propionic adkakycihenylj@tmeyd, val eric acid, caproic
acid, heptanoic acid, |onger-chain saturated and unsaturated fatty
acids, oxalic acid, malonic acid, succinic acid, maleic acid,
glutaric acid, agi éreice naeé protdndd dodds i ameindunt@EDIO¢ t@cd@O00 Bei,ibasedaind or
ascorbic acid. 6 Ugig gccordi ng to@t | east one of Clains 1 to 5,
characteri zed fialkvhdicarppratesiosapizsiee Beret car boni ¢ acid are conpounds
of the general fornmula - 19 - O R oo (I)

10.  Mixture according to Claim 9, characterized in that protonic acids are inorganic

acid and also organic carboxylic acids.

1. Mixture according to at least one of Claims 9 and 10, characterized in that the
inorganic acids are hydrochloric acid, sulphuric acid, sulphurous acid, nitric acid,
nitrous acid, hypochlorous acid, chlorous acid, chloric acid, perchloric acid,

sulphonc acids or strongly acidic ion exchangers.

12. Mixture according to at least one of Claims 9 and 10, characterized in that the
organic carboxylic acids are saturated and monounsaturated or polyunsaturated
aliphatic monocarboxylic acids, saturated and monounsaturated or
polyunsaturated aliphatic dicarboxylic and polycarboxylic acids, carbonitriles,
hydroxamic acids, hydroxycarboxylic acids, amino acids, aldehyde and keto

acids.

13.  Mixture according to at least one of Claims 9 to 12, characterized in that it is at
least one compound from the series dimethyl dicarbonate and diethyl dicarbonate
and at least one protonic acid from the series hydrochloric acid, sulphuric acid,

sulphurous acid, nitric acid, nitrous acid, hypochlorous acid, chlorous acid,



where RI and R2 independently of one another are straight-chain or
branched C1-C8- al kyl, cycl oal kyl, C2-C8-al 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- C6- al koxy; dial kyl am no; or are phenyl which is optionally
nonosubstituted to pol ysubstituted, identically or differently by

hal ogen; nitro; cyano; al kyl; hal oal kylj;. al koxy; hal oal koxy; acyl;
acyl oxy; al koxycarbonyl; carboxyl. 7. Use according to at |east one
of daims 1 tOdﬁmﬂ&ﬁﬁ&@ﬁkﬁ&h%%gmjRg&ﬂﬁ&kﬂQ&m@h&ﬁh%&&oQEa%ﬁcﬁﬁﬁgﬁ&ﬁi
acid are dimethyl dicarbonate or diethyl dicarbonate. 8. Use

accordi ng to aval¢régasid, grmoisfacid) bantanoic acisl, ongetehaicwabiritedend ynsathetedt he
stabilization [ y! s ring work o
xtract  on, di CoyPPSeoBhRERAE G ERY NRilP sl bl Wi e,
nore di est ers dfricdicahrdnaric acidonalicodcid, feetig ecié bahschibioacida where R
and R2i ndependently of one another are straight-chain or branched

Cl- C8- al kyl, cycloal kyl, C2-C8-al kenyl, C2-C8-al kynyl or benzyl, -
20 - eachinf WIk&edr d Hix@Rt hedadihy toR NSRS bf CWiae 9 k@ 1 PR pRdlishiidnusred,
identically or differently by halogen; nitro; cyano; Cl-06-al koxy;

di al kyl ami no; ©pdadankyadynattdlsh s optional |y nonosubstituted to
pol ysubstituted, identically or differently by hal ogen; nitro; cyano;
al kyl; hal oal kyl ; al koxy; hal oal koxy; acyl; acyl oxy; al koxycarbonyl;
car boxyl , land Miethoddomtbe purplicatiomby diaglladieniofl datkyhdibambnasds, Chabdctdrimed DO

000 ppm based,on di al kyl .djcarbopates ar, m xtu t hereof 10. M xture
according to C'djHeEST %%%?IQWE?WB%?% Ogﬂéﬁgeﬁ?%(%ﬁp dacids are

i norganic acid and al so organic carfoxylic acids. 11. M xture
according to at |east one of ,d & ns||9 apd 10, cHaracterized in that

the inorganic acids are hydﬁBtb 'ccﬁ@id, sul phuric acid, sul phurous
acid, nitric acid, nitrous acid, hypochlorous acid, chlorous acid,

chloric acid,.gﬁ%Fhloric aci d, sul phonc acids or strongly acidic ion
exchangers. 12. xture according to at |east one of ains 9 and 10,
characterized in that the organic carboxylic acids are saturated and

nonounsat ur at or | yunsat ur at.ed.al i phatic nocar boxyli c acjds
ot ur at e and Nobaa UReeiSHS B P R Ret e Ru b esneRed Ecs
di car boxylic and poIycanmgxxbb@aﬂgLdg%kqm&ﬁymtgxhkt nyhquﬂﬁgnic

aci ds, hydroxycarboxylic acids, am no acids, aldehyde and keto aci ds.
13. Mxture according to at |l east one of Clains 9 to 12,

Gimet hyl i car bonat o and 8 2t kT BuP AN RIRM AT pL B AENA S

protonic acid from the sdeitigsllyhgrdlierhhtty bxchadeded; nisa) glaoe;i @ -Geilkioxy;

sul phur ous aci d. i 17 ¢ gkt Bt EOUR RS fhun U ROGHRLR S oSk Buted o
polysubstituted, identically or differently by halogen; nitro; cyano;
alkyl; haloalkyl; alkoxy; haloalkoxy; acyl; acyloxy;

alkoxycarbonyl; carboxyl,

is admixed with one or more protonic acids in an amount of 0.01 to 100 000 ppm,

based on dialkyl dicarbonates or mixture thereof and the mixture is subsequently
distilled.



- 21 - chloric acid, perchloric acid, formc acid, acetic acid,
propionic acid, butyric acid, valeric acid, caproic acid, heptanoic
acid, longer-chain saturated and unsaturated fatty acids, oxalic
acid, malonic acid, succinic acid, maleic acid, glutaric acid, citric
acid, tartaric acid, malic acid, lactic acid or ascorbic acid. 14.
Use of a m xture according to at |east one of Clains 9 to 13 for
preservation of foods, drinks and matepials. 15. Method for the
purification by distillation of dial kyl dicarbonates, characterized
in that o or MABY; LAk i, CAah 0f 1 - L for a (1)
where R gﬁd R2i nggggéndg(lgﬁﬁoy@% ég’gjﬂgﬁgtt%ﬁg{d lg?gatglt%?%ir’tg id -aglﬁg}agr? or
branched Ci - C8inorgakiglacide yed dsd doghnic CabGgdickeidyl , C2- C8- al kynyl or
benzyl, each of which is optionally nonosubstituted to

pol ysubstituted, identically or differently by hal ogen; nitro; cyano;
Cl- 05- al koxY,; Hiethol ibaindingto Nleast che@i@Mims Whked 16, shapétb@ndlih Yhat the

nonosubsti t ut ed to,pokysub tihﬁted,,identi%%%jy or differenthﬁ by
hal ogen; ni t r OB OEPES ISAraE7PSe HARDREFIRY Mdranhiasieyacidn s pfirieaiiss stetirous
acyl oxy; al koxysanhap¥tid, &ﬁé&?&}d, hy;io%hf%g(msé@ig 8H1$r9u§éé)b@d,%ﬁloﬁ9%@%d,

protonic acids in an amount of 0.01 to 100 00D ppm based on dial kyl
di car bonat es operefilsiczced, shgheri¢ acide farhnec ardic tagetis acsl, propswépuasit, bytyric
distilled. - g4 _valjega ag{ﬁtJAB%i(%;c%) th;étQQoiE gcig?lgﬁ -?:Il‘?ain COALAGLERL zed in
that the protoni ¢ acids are inorganic acl ds ‘and al’'so organi c

car boxyl i ¢ acidsatuiafed ey haids, agglaradid) gnaloniedcid, edziniondd, ohaléit acidp 15
and 16, characteri.zed,in that the.protonic acids.are, those, of the
Seri es’ hydr oo BIATE S8 Glric G RiAT C o TRRIS i EHORA SIISROTIioekt
acid, nitrous acid, hypochlorous acid, chlorous acid, chloric acid,

perchloric acid, sulphonic acids, formc acid, acetic acid, propionic
aci d, butV&i c Meihgd agesrding to aideagt oneb Caims 48 il 7, igbaseeipiined imthet],

| onger-chain s ; i i i

mal ot & aci o, - SUMKRORE: SR HRT N AALER b N 0P e BB G S,
tartaric acid,3thaldii208Ci d, lactic acid or ascorbic acid. 18. Method
according to at least one of Clains 15 to 17, characterized in that
distillation is carried out at a pressure of 5 to 100 nbar and a
tenperature between 30 and 120C.



