-1- Qulfinic acid derivatives and their preparation and use TlimeAPRv,ggg i on
relates to sulfinic acid derivatives and 5 their preparati3% and use in

various application areas. As is known, sulfini [ ey | onf
of ~ the strongest known reduci ng agents.i The free gjlgrg Jcigig QS - 2:
unstable. Accordingly, it is only avail able comer-= 1 lall y*T n"t h€ form
of \its stable and correspondi ngly nmanageabl e derivatives. The foll ow ng

sul finic acid derivati v@slfivie tdeildideri¥a €ivds c88a08heipPOrt ance: 15 1.
Sodiumdithionite (fiber bleaching in papernmaking, vat dyei ng and
textile bleaching, mneral Qﬁékﬁﬁﬁﬁ&éarﬁﬁ.y“gétal reduction in

I ndustrial wastewaters) 20 2. Sodi um f or mal dehyde sul foxyl ate di hydrate

(textile di Sehardavenitit Nelatd€Xtb! Su1isach did déff:si%t%%)%t Pagt 1"
enul si'on pol yneri zation, heavy-netal reduction, pharmaceuticals .

For mani diSnesthéfini prepairatiofif iandr usel daciviaxmjous apmilicatiopaareasaki ng,
textil e bl eaching) 4. Zinc formal dehyde sulfoxylate (textile printing
and textile bleaching) Al of the abovenentioned sulfinic acid derivatives

30 Op | f N di [ .
ore, 30 eeln 1pe Lepmho! SUPRHiceolb S ytoll S0 SIANE, I SHECLS

f or manmi di nesstrongestic kaown \dedugking dgesdisibl Bhe nfraeesudifdniion aeid acid

form has ony fnkeakid.| UlcdRAMIIY, aEt! 98 of¥ P 20hY1dB16S! £or a
short tine. As a result even at ¥ dom tenEer ature - they— exhibit an
excel | el ¢iallyj yo the form of its stable and correspondingly

manageable derivatives.

The following sulfinic acid derivatives have to date
achieved economic importance:

15

1. Sodium dithionite {(fiber bléachingin papermaking,
vat dyeing and textile bleaching, mineral
bleaching, heavy metal reduction in industrial
wastewaters) - . _

20 2. Sodium formaldehyde sul‘foxylate dihydrate (textile
discharge printing, textile Dbleaching, redox
cocatalyst in emulsion polymerization, heavy-metal
reduction, pharmaceuticals)

3. Formamidinesulfinic écid (fiber bleaching in

25 papermaking, textile bleaching)

4. . Zinc formaldehyde sulfoxylate (textile printing
and textile bleaching)

All of the abovementioned sulfinic acid derivatives are
30 used in the form of aqueous solutions or dispersions.
In aqueous media, sodium dithionite and alkali metal
formamidinesulfinate - -~ the free formamidinesulfinic
acid is virtually insoluble in water and, in its acid
form, has only a very slig.ht reducing action - are only
35 stable for a short time. As a result, even at room

temperature they exhibit an excellent reductive



-2- eapacity and an excellent bleaching effect on fibers. Aqueous
preparations of sodi um formal dehyde sul foxyl ate and of zinc formal dehyde
sul foxyl ate are stable at roomtenperature for nonths. As a result, both
formal dehyde 5 sul foxylates only exhibit fheir true reducing action at
tenperatures above 90[err] Celsius. In stfongly alkaline or acidic nedia or
i nN\the presence of suitably strong oxidizing agents, both fornal dehyde

sul f oxyl at es d@paéltyurzﬂm abno exuel kentedoleachbhgeelf faictt eopefiberss 10

| h Thi s | h de
Sul T oxyl at o5, ARURERY PESBRRARIONS |G Serhih, o FALASEYeS BHITPOTIERS

reduci ng effe&ﬁdabeQE&@W%dﬁﬁﬁidéﬁYUEHEﬁﬁfﬁiﬁf&@@daﬁ@[Et&bié B8 FBdMm use
of in free-radical-initiated emul sion olynerlzatlon Here, 15 %&ﬁy@&

f or mal dehyde EeMPeXFLUres fat maRkhsn A8r Roresihfisi Bathofprmal
systems. kgn té‘@lf?ﬁﬁe%ekh%ncﬂ Cienﬁ{ﬁﬁaf! AR °Er§§Rré&ﬁ¥iﬁaeaEE&6€l' age

rubber), the rization I nitrated usi ng 3an|c per oxi des.
At the | ow potgmpera'aurea a&m&mreceﬁsmabmﬂssrem}z agkaldpga®irc

per oxi des do f0la; BOWGNSLa IB0OTIOSRNEN Qe LBEALETLE CL iR difalohy The

per oxi de cl eavage nus C anbunts 1r on salts.
The iron in omxﬁdiznngshg@ntsm)bethoﬁbemhddehyde(sulfnxyiateagdothﬁée

TR0 1 0O RIS LAV oY e e nyR0e bl el P o
iron(ll) 100nslowéhe phanxi @0 °C.eaviges arpiatttbcdlaen rpdopakrtiyni ofat ithe
compounds, | ESmedgenis 58T onbIatRE. “Bapely oS8 SRt brat Satvar .
are used as fumbfonti cand ore®sily| ncondevllied nwehseindie effecdf at
B A e Gl Ol e
i soascorbi c aftek-arddbedluinétibitedaemulsion polymerization. Here,
15 the formaldehyde sulfoxylates are used in various
emulsion polymerization systems. In the case of the
cold preparation of SBR (styrene butadiene rﬁbber),
the polymerization is initiated using organic
peroxides. At the low polymerization temperature of
20 about 5°C, the organic 'peroxides do not, however,
decompose into the required free radicals. The peroxide
cleavage must be initiated by catalytic amounts of
iron{(II) salts. The iron in oxidation stage two is
converted into oxidation stage three making it no
25 longer suitable for the peroxide cleavage. With the
heip of the formaldehyde sulfoxylate, the iron(III)
ions are again reduced to iron(II) jions - the peroxide
cleavage and the free-radical initiation continues. In
other emulsion polymerization systemns, peroxide
30 compounds,  such as hydrogen peroxide or
peroxodisulfate, are used ‘as free-radical formers. 1In
order to increase the rate of free-radical formation,
reducing agents are again used. Examples which may be
mentioned are formaldehyde sulfoxylates, bisulfites,
35 ésqgrbic acid, isoascorbic acid and sodium erythrobate.

Fofmaldehyde sulfoxylates, in particular sodium



For mal dehyde sul f oxyl at es, I n particul ar sodi um -3- formal dehyde

sul f oxyl ate, have pr oven to be particularly effective and good
val ue reducing agents. During the reduction process, however, the

f or mal dehyde’sul f oxyl at es el imnate ﬁrnaldehyde Pl astics or 5
pol ymer di spersions whi ch nmust not contai B formal dehyde are pol yneri zed

ei ther using bisulfites, ascorbic acid, isoascorbic acid or sodi um

eryt hr obat e. Sb&maﬂduhydunaldahﬁdxynaee,redmmvg)agpmbyeare viemker be
reduci ng agents, advanta

polynerlzat|oRaGGﬁ&¥¥§F¥Mt%%?%FFéYﬂe q gai%ﬁegeﬁﬁg%n eaQEBéBted

Furthermore, bie;iuse e afé@.&étfoﬁciaéocéseasaeﬁavérﬁctﬂeamérﬁalaeﬂyu@
eryt hrobate | eads t/o an undesired yel ownng of ?ﬁf yrer.. 15 The obj ect
&

of the presensulfexyliates s teliminate ndamalg acPda(?&lP#atl?é's
phose Cher Capg ARt tc%?p%f%% SYHLLR" mStPASE! Bbithin! FB3falbenyde

f or mal dehyde 0 not el 1rmnat or mal dehyde durlng or
after use. ZOaSermolymgﬁgzedtehehenousbBanisuhﬂlthat gscorbhreacids

achi eved by sulfinic Cld derd yatjyes e bed r et ai
bel ow. 25 yThé Sﬁﬁﬂf |rﬁ&3¥|o%¥ 8&1&&r0§¥g€§ggégférnig&ﬂgg?d@h@
conpounds of tfbemhd.rduliyaie(-wreé eu:e}iuutlalge agents saaehyuhalgen xeducing

anmoni um i on, noval e 30 nmet.al _ion qr. an vale t
di val ent net aIa BBt Sof thgﬁﬁr oupdispdyantags , - Qf, sl b o {“ﬁ’éege“ odi ¢
Tabl e of jithe pbeymeirdzation compared with formaldehyde sulfoxylates
must be accepted. Furthermore, the use of ascorbic
acid, isoascorbic acid and of sodium erythrobate leads

to an undesired yellowing of the polymer.

15 The object of the present invention is to provide novel
sulfinic acid derivatives whose chemical properties are
as similar as possible to those of formaldehyde
sulfoxylate, but which do not eliminate formaldehyde
during or after use.

20 | |
Surprisingly, it has now been found that this object is
achieved by sulfinic acid derivatives of the type

described in more detail below.

25 The ,present invention thus provides sulfinic acid
compounds of the formula (I):
0
MO—-—S——L—R2 (1),
3

where
M is a hydrogen atom, an ammoniuﬁ'ion, a monovalent
30 metal ion or an equlvalent of a divalent metal ion
of the groups Ia, IIa, IIb, IVa or VIIIb of the

Periodic Table of the Elements;



-4- Rlerr] is OHor [err], where Rerr] :and R err] independently of one
another are Hor [err]; Rerr] iIs Hor an alkyl, alkenyl, cycloalkyl or
aryl group, it being possible for these groups,to have 5 1, 2 or
3 .substituents which are chosen indg@endently of one another from
[err], OH [err], halogen and CF3; and™R3 ~ is COOM S(Jerr]M CORerr],
[ent] or COOR[err], where M R[err] and Rerr] are as defined above, or, if

Rlerr] is aryg, 10is OH o#NER®, Ner&eR! uandRt iindepéndentlgules idné ed  as
defined above, Rlerr] is also H and the salts thereof. 15 For the
purposes of the anpehentare ik GurCe~BhEYdipressions |isted bel ow have.

the fol |l ow ngzreani Hgs; Kyln T sen ke?xérrlai gBye£681 Ry10Tor braiahed
al kyl groupsgkmhi cﬂi%re erégblé/nhaa\?g{@'-'&ra?n part i cu?ar 1- 4,y 20 carbon
atons. Exanpl es gifoup) kit bgingppossiblectfor  thess| graupsopp have

I sopropyl . n-butyl, t-hutyl. n-hexyl fs sa pl i to a kyl
groups i nso al kyl .1’25 %Jkeﬂ§l r%préggﬁ%sﬁ:s %’-Hz}%’ght ngiigpn o?f%rancrﬁgsda{al kenyl
groups whi ch pr ef eiriddperderet By Sof avhen aatather i frqmrCi-Q¢-al ky16 ©@Hbon -
atons. A preferred kenyl .group. is the allyl,grou 30 Cycl oal kyl IS,
in particular, O'F(]é’r'ﬁ;,'a%gxgwaﬂi??en apd EFi&‘yc?’gchexyl bei ng
pﬁrtiful arlyrmhel;] eilsedooﬁ5 sonM| CORA) SCONRIR® aval KPOR!, wherer eferrbly
phenylor naphthyl;y kst Bee?dd 581620 ' Sbdve B, 948 224 'y,

10 which may be unsubstituted or substituted as

defined above, R® is also H,
and the salts thereof.

15 For the purposes of the | present invention, the
expressions listed below have the following meanings:

Alkyl represents straight-chain or branched alkyl
groups which preferably have 1-6, in particular 1-4,
20 .carbon atoms. Examples of alkyl groups are methyl,
ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n—hexyl;

etc.

The same applies to the alkyl groups in O-alkyl.

25 "
Alkenyl represents straight-chain or branched alkenyl
groups which preferably have 3-8 carbon atoms, in
particular 3-6 carbon atoms. A preferred alkenyl group
is the allyl group. '

30, '

Cycloalkyl is, in particular, C3;-Cg~cycloalkyl,
cyclopentyl and cyclohexyl being  particularly
preferred. ' o

35 Aryl (also in aralkyl) is preferably phenyl or
. naphthyl. If the aryl radical is a phenyl group and is



-5- substituted, it preferably has two substituents. These are, in
particular,. in the 2- and/or 4-position. Halogen represents F, C, Br and
|, preferably d-and 5 Br. Mis preferably an ammoni umion, al kali netal )
ion or an equivalent of an alkaline earth netal ion or zinc ion. Suitable
alkali metal ions are, in particular, sodlum 10 and potassiumions.
Suiktabl e al kaline earth metal ions are in particul ar magnesi um and cal ci um
ionfs. Rl[Dlerr] tstés)tbtatehl,yia: fp'thm;dl ) by haisn?thgr mqbsﬁ]}i_ﬁ:u}]éi[ﬂr})'rhese-
preferably a rogen atom or an all or, ar royp I, may be

Dlbst tut od- ¥enots PRFCLFBLaranty Fhe o 9i/Bo IRpERLEIPRaNG/ or al koxy.
substituents. Rerr] is preferably either COOM or COOR[err] (Mand R err]

are as 20 defined above) or, if R2 is aryl, which my _be
substituted aakegerdrepsasentdy B s6lbe Br \md odenPiespraRly; £k and

enbodi meng coygers conpounds of the fornula 25 (I) in which M IS an
al kali metal 1on or an equivalent of an alkaline earth netal ion or zinc
ion; Rerr] is a hydroxyl or amno group; Rerr] is Hor alkyl; and ’

R err] S o] f is.H._ a J . 1on_30
or o equi valbnt® cPrEReRrpLY! e ARBr T 4000 R AT pdBaE 168 0F an
further, pref eequeiivabénti ofntarc @lial irnspeanth metahe ibar mxt azimg, ion.whi ch
35 M i's n, al.kal i tal, 10 r .an _equival ent _ _of .an..al kal ing.earth
metal ion or qan%al? ; arﬁafib;_ Wg?f ] 1°Wssq%rﬁyd?8xﬁa%trl%§ﬁ%r% g%ggﬁ%

10 and potassium ions. Suitable alkaline earth metal ions

are in particular magnesium and calcium ions.
R! is preferably a hydroxyl or amino group.

15 R? is preferably a hydrogen atom or an alkyl or aryl
group which may be substituted as above. It preferably
has one or two hydroxyl and/or alkoxy substituents.

R?® is preferably either COOM or COOR' (M and R* are as
20 defined above) or, if R? is ‘aryl, which may be
substituted as stated above, may also be a hydrogen

atom.

A preferred embodiment covers compounds of the formula
25 (I) in which
M is an alkali metal ion or an equivalent of an
alkaline earth metal ion or zinc ion;
R! is a hydroxyl or amino group; R? is H or alkyl; and
R® is COOM or COOR!, where M is H, an alkali metal ion
30 ' or an equivalent of an alkaline earth metal ion,
and R* is C;-Cg-alkyl.

A further preferred embodiment -covers compounds of ,the'
formula (I), in which _
35 M. is an alkali metal ion or an equivalent of an

alkaline earth metal ion or zinc ion; -



R err] is an unsubstituted aryl or aryl substitited as stated above, in
particul ar hydroxyphenyl or Cerr]-(err]-al koxyphenyl; and 5 R3 Is a
hydrogen atom The novel conpounds are prepared fromdithionite salts.
Advant ageously, a salt having a cation whtch is also desired in the

sul finic acid conpounds is used. The 10 dithionite salts are reacted
byN—preparing _those conpounds in which R2 is an unsubstituted or
substituted aRyl Asdachydremyl S8 aming gyoMpgen atom with the

sod um it hi oF 1o SRd S nJPeRSr iRl taEy] ORISRV SublEt St f 1 Ber
followi ng reacti onsegtuat oabdve,r] ! @areicodarourdaglrdxygteefipl muloxr M are

prepared by reacting fhe dithionite salts with the correspondi ng 20
1, 2- di carbonyl co bTﬁL’RT ox Wﬁi'c d equival ent thereof. The

1, 2-di carlgpnyR,; COWBOHNHydw6§€n htom.i N particular, glyoxylic acid or the
correspondi ng ﬁeto conpounds™ and their esters. The reaction can be
illustrated using sodiumdithionite and glyoxylic acid 25 as an exanple by

the reaction @ﬂgahb%lb@ogiﬁ;gﬁgds[ %rd epé:%it&%oﬂ ditiR{bhieer kaitd.err] +

[err]. The reaction is gen y carri ut 1n an aqueous nediumin the
presence of aAgysptagmousdveows Addturhawing| 8o ¢atdiandewhichr -9 @dise

whioh ey be- GeSyrRHCTLe o180 FELPERRL LR RonpbigleOtRR  medl s WHREES
al kal i nel@ar t divbiehibpdr sdldss. ake r eceadted | sbyen@reparingri &hos@ at
ambi ent terrpe&gﬁggghdgeghi Bich R? is an unsubstituted or substituted
aryl radical and R® is a hydrogen atom, with the
corresponding aromatic aldehyde. This reaction can be
;i.llustra;ed_ using sodium dithionite and 2-hydroxy-
15 Dbenzaldehyde as an example by the following reaction
equation: o
H .
H@

H : HO

. 0
NaS204 + CHO + NaOH ——» NazS03 + uaozs—é

All other compounds of the formula M are prepared by

reacting the dithionite salts with the corresponding
20 1,2-dicarbonyl compound or a sulfonic acid equivalent

thereof. The. 1,2-dicarbonyl compound used is, in

part}cular, glyoxylic acid or the corresponding keto

cdmpbunds and their esters. The reaction can be

illustrated using sodium dithionite and glyoxylic acid
25 as an example by the reaction equation below:

OH
Na28204 + OHC-COOH + 2 NaOH ——» NayS03 + Nao,s-éa-coom

‘The reaction is generally carried out in an aqueous
medium in the presence of a base. The aqueous medium
ma'y also include-water-sol.uble organic solvents, such
30 as methanol, ethanol, isopropanol, etc. Bases which may

be used are, in particular, alkali metal hyd'roxi_des-'and



of the reaction mxture is generally not required because the reaction is
exotherm c. The desired product 5 generally precipitates out fromthe
reacti on mxture or can be precipitated out by adding polar, water-soluble
organic  solvents, .. such, as met hanol , et hanol , isopropanol,
acetone, etc. The resulting product is ¥n7the formof the salt which can,

| f\desired, be 10 converted into the free sulfinic acid by acidification

or treatment 4ifh13RedCidl AH OmEKERANMdrdRiddIL! MOfe ! BEABEQIHC! {9
generally produced 1n a mxture wth the corresponding nmetal sulTite.” In
many 15 casegenerhadlynicaxriedalosid abntrbientt heemperatspendiheatsing oni c

acid and water cof crystallization. The novel caonpounds can_.be separated off
fromthe accoﬁsan§ﬁﬁg ESﬁSFFPﬂenPQx € tﬁ@ F&igre ﬂﬁhn@PF Fﬁ?ﬁl | e

by recrystal | beeause fthenreicticn bslueRothermdBol Tha0dkes rese produdet i ce,
It is not ecessaréého separ,at.e of f the acconpanylggaconstltuents. On the

contrary, 3t HEBepadlYr BreFipidata® okt EFoBi thRrRRGELCRMIFENES QX even

i ncreased by EHAS®eAGHUBPHYEAedOBat HLFNMdding pdlgr] NWRRtdrsoldbiee al so
provides the corresponding mxtures with the Ctonstituents nentioned. For

this purpose, OFfi@niEt al sAlivantsS.may BEChresaft | mekhamelnt ugthanmbs and
the sul fonic §sbgrbsaﬁ81§rr%la&dﬂé,t OefQ% Thge e GO Y g Whto

30% 30 The novel conpounds are reducing agents ose T cing action S
conparable wthfe fpam of the nsakhydehschf ogghat eifHodesdxred,heybenave

Lhe advajiagecghvagied iRce? AW FRLERIANPIN U S nfUEABIILAIIG Use:

35 The novel conpounds are thus pre al 'y 'use [ ose S
where the eopltireatmentf withl dohpdddiics ion exchanger.

Fﬁrthermore, the product is generally produced in a
mixture “with the corresponding metal sulfite. In many
15 cases, the mixture also contains the corresponding
sulfonic acid and water of crystallization. The novel
compounds can be separated off from the accompanying
constituents in the usual manner, for example by
recrystallization from water or aqueocus alcohol.
20 o
For use in practice, it is not necessary to separate
off the accompanying constituents. On the contrary, it
has been found that the action of the novel compounds
is even increased by these accompanying constituents.
25 The .invention thus also provides the corresponding
mixtures with the constituents mentioned. For this
purposé, the metal sulfite may be present in an amount
up to 40% and the sulfonic acid in an amount up to 60%.
The water content may be up to 30%. ' |
30 | | |
The novel compounds arejreducing agents whose reducing
action is comparable with that of fofmaldehyde.
sulfoxylate. However, they have the advantage of not
eliminating formaldehyde before, during and. after use.
35 The novel compounds are thus .preferentially "used in

those fields where the evolution of formaldehyde " is



undesi red. For exanple, they can be used as reducing agents in textile
printing, in particular in textile discharge printing, in textile bl eaching
or vat dyeing, or as reducing agents for bleaching mnerals, such as 5
kaolin etc., and fibers, for exanple cellulose fibers. They are preferably
used, however, as cocatalyst in enul sioh8 ol yneri zati on t oget her W th
peroxidic initiators in order to allow the polynerization to be carried out
at a |ower taifdssirted. For té&ém?l'épo%eylocahh%e SHEEHn'an i‘é&ﬁéln&ﬁy,

if desired, be also used together wth oxidizable nmetal ions, suCh as
Fe[err], N[ &9ents cmTh'é%%th%ealpnmrslme dmenpanvieulatodd ytestilas

CQUILEr, o0 S {PLLRGT SATIAAKI, nfeaddmd oLl dhe HObERE] <t

custonmary addizt i &®s ramhcamg Iag\en’es fﬁrerhleachmg)anm.nmlaals | i smaatasn in

this respgct, th onpounds nust not b d. 2Q.The
exanpl es gbelkcﬂﬁq‘lﬁ ?Jg%r ggﬂt [g'b Ifr%o{en P&n %W&i ?%r#fsf?'n i ??‘bq’ﬁﬁ'puri ty
figures gi verrhay t heeexpﬁafesabeyeruseap hédaeveﬁ; odgt coc\aitjaalyst cont ai ns

wat er  of cry Illzatlon ich, |s roduc i t he rity

Shgni T cant | FI ER423 8 RRen; LIHCtHER of WHEh or YBREPREIAEI on i s
taken into cqmﬂ@rt&tns)nm%n&e ﬁode(UmXﬂﬁéepleé&Q&thw'w'Bénl c
acid, sodiumsalt, [err of hydr oxybenzal dehyde and 45 g of
50% st r engt h CeFFI&H 1Y Foﬁltdeas PUFFont?%P%r%%’é% t §9%n Wyt oBYIBBFRE i on of

90 g of mpmMehel alsl Fivdid Al@dPdimay, if desired, be also used
together with oxidizable metal ions, such as Fe?', Mn*
etc. These metal ions are then advantageously used as
counterions to the sulfinic acid compounds, i.e. M =
Fe?*, Mn* etc.

15
For use, the novel compounds are generally formulated
togeth_er with customary additives and auxiliaries.
There is no particular limitation. in this respect, only
that reducing compounds must not be used.

20
 The examples below illustrate the invention without
limiting it. The purity figures given in the examples
refer to the product - which contains water of
crystallization which is produced, i.e. the purity is
25 significantly higher when the content of water of

crystallization is taken into consideration.

Example 1
2-Hydroxyphenylhydroxymethylsulfinic acid, sodium salt

OH
Na o,,s—J:g _

HO

30



hydrosul fite (sodiumdithionite). After the exothermc 5 reaction had
finished, the resulting crude product was separated off using nethanol and
recrystallized froma nethanol /ethanol/water m xture. The 2-hydroxyphenyl - -
hydr oxynet hyl sul finic acid, sodiumsalt was produced-with a purity of

75.8% The sulfinic acid content was 16 9determnmi ned using iodonmetry. The IR
spectroscopic data (T = transm ssion) are as follows: 3551.97 cnferr]

28.51 &T); 6 e PEDY 5 05, Y . +32747. 10
o err] (b, o0 o -ohchehiirolipenadibenglé aRd 5,5 e oy oriliged /1 !
1641. 40 cni ersddigs. I dHOxide Osolfittidrer were32added) tol58h. O2quedws r| .
42.21 9d); 1455..65 17.74.90) : 1387, 7.73 %)
(1330. 41 c?‘r{ ersf‘i515"(t4‘cf‘§g[ ‘%; ?9‘i(28%. Rf crf%%?’?ﬁ"("ﬁgas\gng%‘,ﬂl%ﬁi‘? 745‘8?@@%]
(23.14 W) ; Radrodulnits r (sod3tmdH%hionits)..7n Lo £r idhd 38xdChddnic
1111.53 cpferr 'Q%§583 %T);_109§%$P cq}err (32,10 %) ;. 1072.68 cnferr]
(28.14 %Y; tion had; fipished,ogthe orgswht 1ng ofrpder LRSS was 7. 46
cnierr] (16. &kpdbatel 068 aBliey Imdthanvd ‘dnd §éé:;§ét&lﬂﬁrzfeh f¥ol 54 )
801.62 cnferr] = (40.51 %l),; 762.715 cnferr] (28.82 %l); 744.61 cnferr]
(21.25 o) ; esshanagli/ethanok/wates) ; mzbuze. cnffher | 2-dnydsossphenyl- 96

26. ' 140,418 L) 5:496. :
(I;;T[a(rar{)lr]e (2 4- tc{?(g(x phen y rf(;%:(ﬂr'r%t fla;ﬁl;cﬁl f/(lgkﬂéﬂg‘ci %glggglﬁé%] sé?‘?d‘?%cﬁ-) 15
63 g of 4- metidlybenpurdsyytf akl.88. g Toe kftiniangapidgranteniodvasn
hvd : Lotk g ' ) . . .
v osul 0 o s GOHRG, fodbhet £, "OHEC R CEbUchiIRRIE Mk e
sol ution 20 (Tpredinsinsmisision) tare casidtoblawlict. The sodium salt of the
sulfinic acid was obtaiined by cr staLIizatiQp froma methanol/ethanol /water
mi xture havi ng3581¢fr ieay} Ji28 A‘#@e%’éd?ﬁrﬁ%alﬁ”dﬁ s cG?*seéjpom[ ng

sul fonic aci d @89 ABFerR74Asl0 AT ofYaP (‘Bﬂsl‘??%%t?"% {61.36 1%):
1682.34 cm™l (44.77 8T); 1641.40 cm® (38.98 3T); 1594.46 cm

{32.49 8T); 1505.02 cml (42.21 ¥7); 1455.65 cw'l (17.7¢ $7);
1387.05 em} (27.73 ¥T); 1330.41 ol (40.37 3T); 1280.09 cm’!
{30.89 ¥T); 1244.74 cml (23.14 ¥T); 1200.40 cm! (31.90 &T);
1155.73 an~? (30.12 38T); 1111.53 cm"? (29.83 %T); 1098.58 cm™?
(32.10 8T); 1072.68 cm™! (28.14 %7); 1030.15 cm™! (16.57 3T);
995.68 cm! (16.40 $T); 957.46 cm™! (16.83 ¥T); 872.69 cm™! (43.53 37);
846.84 cm-! (42.51 AT); 801.62 am!  {40.51 £T): 762.15 cm?
. {28.82 $T); 744.61 cm} (21.25 AT); 659.92cm™} (26.13 3T); 629.31 cm’}
{30.85 §T); 598.96 cm~2 (26.78 3T); 561.45cm™! (41.13 3T); 496.95 cm-l
{(30.36 %T).

Example 2
4-Methoxyphenylhydroxymethylsulfinic acid, sodium salt

OH
R ol ) S

63 g of 4-methoxybenzaldehyde and 45 g of 50% strength

aqueous sodium hydroxide solution were added to 30 g of

15

commercially available sodium hydrosulfite in aqueous
solution. Evaporation of the resulting solution
20 precipitated out the crude product. The sodium salt of
the sulfinic acid was obtained by crystallization from
a methancl/ethanol/water mixture having a purity of
68%. The sodium salt of the corresponding sulfonic acid

_ ‘Was present as a secondary constituent.
25



- 10 - Exanple 3 2-Hydroxy-2-sulfinatoacetirc acid, disodiumsalt [err] The
reaction of 358 g of coormercially available sodium5 hydrosulfite in 800
m of water with 268 g of 50% strength glyoxylic acid and 285 g of 50%
sodi um hydr axi de sol uti on gave the 2-hydyoxy-2-sul finatoacetic acid,
disodiumsalt in a yield of 95% The sol ¥ Trude product contai ned 43% of
sukfinic acid (wthout water 10 of hydration). Crystallization froma

met hanol / et haix@irpat®r m xture gave the hydrate of the sulfinic acid in
nice crystals. The sul fur-containing constituents were determ ned using

i odomet ry. THReBydmaxyw2-sukfinateacetiacacid, disedinmrsalene paper at
about 75[err]C. 15 The IR spectrum shows the foll ow ng peaks: 3588.57
cnerr] (6.21 %I); 3485.05 cnferr] (1.@R %); 3339.44 cnferr] (1.75 %);
2905. 13 cnferr] (38.46 %I); 2794.17 cnjerr 42.39 %) ; 2189.93 cnferr]
(54.06 9); 1662.54 cnjerr] (7. Ba0g®r—CHs18098@cnhierr] (0.67 ) ; 1417.54
cnferr] (7.34 10 %I); 1388.03 cnjerr] (8.65 %); 1248.31 cnjerr] (3.95 %);

1185. 34 o) el . 96 0, %) .1103..16

(5.58 W)C ”{i‘or% %%c#e?@"fz.%g? %r)‘,gﬁggé‘.‘%%‘(’%ﬂifif 12 i.li?g;.ﬁ .S ! .e”7]
cnierr] (6. Bgd¥®pulTiter2inn] 200] 3 o¥0 vAter /Waith! @eBerg] ¢£0.508 9W9) ;
645.46 cnferrc 14.88 %) : H541.36 C rr 9. o) : 491. cnfery, 11 95
o) : 445n%8 E#féppfg(léig? 1T6N§§$§nu%?éar§§§gn ti® regéﬁazgﬁ’ ] (trum '
(63 Miz): [ehyfiromppde stduticy) gadd 7tRe( 2-h3Qrbxgrp-8udfinatoacetic

2- Hydr oxy- 2- sul. f,i nat.oacetic acjd, ,zinc salt [err] The reactign of 33 g of
Zn dust in aﬂﬁégﬂs%& 'T#"?Slnsﬁl pield 88 B havEhe i Aelds: inraee e

This was reaptreduct coritaitéd 4336 of 8h1BOHGE! BRAW h(wlyRauti Gratei d.
- 10 of hydration). Crystallization from a methanol/ethanol/

water mixture gave the hydrate of the sulfinic acid in
nice cryétals. The sulfur-containing constituents were
determined using iodometry. The sulfinic acid shows a
reaction with indanthrene paper at. about 75°C.

15 -

' The IR spectrum shows the following peaks:

3588.57 cm™! (6.21 %7); 3485.05 cm°? (1.37 ¥T); 3339.44 el (1.75 17);
2905.13 cm™! (38,46 %T); 2794.17 cn} (42.39 $T); 2189.93 cm™} (54.06
$T); 1662.54 cm™? (7.35 3T); 1613.92 cm'? (0.67 4T); 1417.54 cm'} (7.34
10 3T); 1388.03 cm™® (8.65 $T); 1246.31 cm} (3.95 ¥T); 1185.34 cm?
{30.75 3T); 1153.96 cm™! (20.95 3T); 1103.16 cm! (5.58 §T); 1027.04
em™ (2.61 %T); 968.33 cm™? (1.77 3T); 938.07 cm~! (26.60 RT); 847.72

cm~! (23.10 3T); 717.14 cm) (10.46 AT); 645.46 cm~} {14.88 %T); 541.36
em~l (9.25 &TV: 491.77 ew~l (11 Q5 8PY: 445 AR em”) 710 22 8M

3C nuclear magnetic resonance spectrum (63 MHz):
5 (ppm): 93.8 (s) ; 177.7 (s)

20 ' '
Example 4

2-Hydroxy-2-sulfinatoacetic acid, zinc salt

OH 2=
ozs—J:H—_coo zn2*

The reactiqn of 33 g of zn dust in aqueous medium with
25  sulfur -dioxide gave zinc dithionite. This was reacted

in situ with 136 g of 50% strength glyoxylic acid.



After the exotherm c reaction had finished; 75 g of ZnO were added. The
crude product present in the filtrate was precipitated out using nethanol
and conprised 20% of sulfinic acid.and 48% of sulfonic acid (iodonetric 5
determ nation). Exanple 5 2-Hydroxy-2-sulfinatopropionic . acid, disodium
salt [err] 10 Starting from89 g of conkdkreially available sodium
hydrosul fite in water, the crude product was obtained by reaction with 40 g

The S e pr et 5 BB FhotRe Bl BEACRLH AR TULL UGB CHR ARG O
recrystall i zewbfe oaddedet Theo| é¢etidangrothictr predente. ifhéheonfidtratas

det i ned i odonetrically. The disodi | t..of th di | f i
aci a ws pr oot BECRIRLEARAH, U UatPac RECHARS ) FRhc EEPBEASHRL Atynal s

found vere asoff okh2¥snié4&bikb sAdcuBls ¢H. 801#Fnic 2883d53(IdHemetr{c26. 51
o) ; 2758.93 cnferr] (32.54 9d); 1592.63 cnferr] (0.62 %l); 1456.02 cnferr]

(16.06 %y; Hefemoinafion). (17.02 o@); 1397.00 cnjerr] (4.77 %7); 1367.01
cmerr] (7.14 %) 1190.80 cnferr] (2.49 %); 1038.50 cnferr] (0.70 %@);
981.07 cnferr] (1.42 9%I); 943.83 cnferr] (7.90 %I); 857.07 cnferr] (20.25
od); 804.64 dEHample (B2.86 o¥); 790.68 cnferr] (34.62 9%I);710.08 cnferr]

cuterr) (26, £ DR s hindtortapidetootelE, oot s 70,
431.34 cnferr] (28.83 %) . 20 Exanple 6 Ethyl
2- hydr oxy- 2- sul fi nat opr opi onate, sodi um salt rérr]

Na0,S—C—COONa
Hj

10 Starting. from 89 g of commercially available sodium
hydrosulfite in water, the crude product was obtained
by reaction with 40 g of pyruvic acid and about 78 g of
50% strength sodium hydroxide solution. The crude
product comprised 40% of sulfinic acid * and was

15 recrystallized from a methanol/ethanol/water mixture.
The content was determined iodometrically. The disodium
salt of the corresponding sulfonic acid was present as
a secondary constituent.

The IR spectroscopic signals found were as follows:

3484.66 cm! (6.25 8T); 2995.53 com! (26.51 $T); 2758.93 cm-?
(32.54 %7); 1592.63 cm™! (0.62 B%T); 1456.02 cm™} (16.06 &T);
1436.18 em’? (17.02 $P); 1397.00 eml (4.77 3T); 1367.01 cal
(7.14 %7); 1190.80 cm™! (2.49 $T); 1038.50 cm”! (0.70 $7T);981,07 ca?
(1.42 8T); 943.83 cm™? (7.90 3T); 857.07 cm™! (20.25 &T); 804.64 cn?
{32.86 3T); 790.68 cm™1 (34,62 $7T);710.08 cm! {30.79 §T); 659.00 cm"?
(11.96 %T); 628.53 cm™! {9.93 3T); 558.19 cm™! (26.14 &T); 522.56 cm~t
{16.21 %T);497.03 cm™! (15.70 $T); 431.34 cm™} (28.83 &7).
20

Example 6
Ethyl 2-hydroxy-2-sulfinatopropionate, sodium salt

OH
Naoz.s--_-ct—cooczn5 |
Hj



- 12 - After 90 g of comercially avai l abl e sodi um hydrosul fite
I n aqueous solution had reacted with 60 g of ethyl pyruvate and 39 g of 50%
strength sodi um hydroxi de solution, the ethyl 2-hydroxy-2-sulfinato- 5

propi onate, sodium salt precipitated ut during the exothermc
reaction as the hydrate. The separated'o} and dried crude product

corprises 79% of sulfinic acid (cal cul ated wi thout water of
crystallizatiBﬁterTheBOontgntsowerecmeaﬁﬁﬂgxlyuﬂrgkaixgymgr)/s odeuhmR 10

spectroscopic nalf e summari zed as follows: 3501.08 c err (12 01
o) : 3328.38 R g??‘]‘ figelhnWF“eSHéS%l ke rhadsrepoted) withg

cnjerr 45. Ogf YolgthvP4 rr 54987 7 45

12[63 3]1 E:rr{ err] %%%g 8’3@% 14%9 %%ac 3grrqﬂ%°:g %%%(Vd' Eéﬁﬁ%gﬂlﬂg err]
(42.89 W) ; 1@&#1"5’81%1 e$¢ ui(m.el w)ss ey 7 %ﬂnedqux—:&a—mﬂ@mqtqecz 97

105 50 cifer] 108 S BB ot cpRpeitytabiey Siesiblng e o1y

OF): 948. 69 cqerrretrhe}n(ﬁze 5Ba@zt).pn8&s 8the nfhgrdrat(eht. PHe Y@ppadateds afferr]

61.53 %) ;6 o), 658.49 c 51.18.9%); 590,17

((:n{ err] (%),4 i%"f/(ﬁf{%g gégnf’g?fj]“% ’%ﬁesn{zl%{‘ : ﬁf“i& 1)6:41302‘5‘10/&')

425.61 cni errqca(mmea)mtmwtplvmﬂefcmftds;eysexnizaﬂiéﬁmrge printing on

a bl ack fabri e @ 15 intin te .havj ng the , following fornul ation

was chosen. Bate FBPFFSF%E % Eﬁg dn $hRgc lodemetryr.”\Eher RO g of

potash 200 spectrdsapmic i smakmrsﬁﬁaébpﬁaea@yf@imwi arch) 40 g
gri¥l

of Lanmeprint IND8 (guar ether + starch ether) 14 g of glycerol 6 g of
Printogen (self-emulsifying mneral oil) 25 600 g of base fornulation

The for mal dehysbd; ¢ e&-T SRICHT Y3526 35 ESAD '13 % rsodium
formal dehyde g1, 8p%y) At295¢.85 ﬁ"ﬁiﬁ’%%ﬁt-‘gﬁo ?ﬁa%g?ﬁ aga ded to
this base enl (7.42 $T); 1663.31 cm'l (48.05 $T); 1469.00 cm! (32.01 AT);

1402.22 om? (42.89 ¥T); 1367.58 ecm'! (40.81 $7)71298.47 om!

(43.49 3T);  1262.97 ! (26.65 ‘¥T); 2190.27 em! (10.52 tT);

1105.86 cml (10.94 %7); 1038.98 cm! (6.62 sT); 1012.00 cm-}

{30.53 %7); 985.42 cm™! {9.37 §T); 948.69 cm™? (28.55 $T); 850.86 cm™}

(56.24 %T); 801.55 cm™! (61.53 %T);685.30 cm" (51.65 %T); 658.49 cm}

(51.18 3T); 590.17 em™® (34.18 37T); 523.55 cr! (34.88 §T); 471.89 cn?

(41.25 3T); 425.61 cm™! (59.75 aT).

Example 7
For the textile discharge printing on a black fabric, a
‘15 printing paste having the following formulation was
chosen.
Base formulation of the printing paste:
434 g of water
100 g of potash
20 6 g of KL 100 thickener (carboxymethylated starch)
40 g of Lameprint IND8 (guar ether + starch ether)
14 g of glycerol

6 g of Prlntogen (self-emulsifying mineral oil)

25 600 g of base formulation

The formaldehyde-free reducing agent corresponding to
Example 3 or sodium_formaldehy_de sulfoxylate for the

comparative mixture were then added to this base



- 13 - fornulation. Mxture 1 Conparative m xture 600 g of
base fornmul ati on 600 g of base fornulation 213 g of 2-hydroxy-2-

107 g of sodium sul finatoacetic acid, disodium f or mal dehyde sul f oxyl ate
salt corresponding to Exanpl.e 3 (crude product) The resulting m xtures were
then applied to the black 5 fabric nexLl3 #0 one another and dried in
a drying cabinet. The fabric was then aged at 102[err]C for 10

m nutes, duri gg%$%g? time the dye was reduced. The fabric was thoroughly
rinsed to re HBs of thickener and ot her chem cal s, and the undyed
fabric 10 becane apparent at those places where the reducing agent
had previously been appl] I s evident that the disgharge printing has
performed well. The rinsth lhe preparations GRRAFSTAFe BiATAre op| ens
of any kind. 60 gdofodasen frfﬂnmai:lan hydr oxy- éb0\y bifnBhsecedimalatigncan

t hus be used t ex scha e printing acgardin to current technol ogy.
The results c)ia g %e#¥éfﬁ§ Y5 ?ntlng are sunt rﬁ&gg FRARUM| ¢ 1: 20 Tabl e
1: Whiteness sulflnatoatatln(acid,Cbﬁgudﬁmnve FRedrmaldehyde sulfoxylate

M xture 1st u 71.40 2nd measur ement

70. 24 b3 %g?g;%po Hing, e ERspTE 9.83 8.91 2nd
yel | owness i nigside Prodqpﬂal 9. 05 Exanple 8 Bleachlng of kaolin The
starting concentration of the kaolin was 250 g/l.

The resulting‘mixtures were then applied to the black

5 fabric next to one another and dried in a drying

cabinet. The fabric was then aged at 102°C for 10

minutes, during which time the dye was reduced. The

fabric was thoroughly rinsed to remove residues of

thickenef and other chemicals, and the undyed fabric

10 became apparent at those places where the reducing
agent had previously been applied.

It is evident that the discharge printing has performed
well. The rinsing of the preparations presented no

15 problems of any kind. The disodium salt of 2-hydroxy-
2-sulfinatoacetic acid can thus be used in ‘textile
discharge printing according to current technology. The
results of the discharge printing are summarized in
Tablewlz

20 Table 1:

Whiteness Mixture 1 Comparative
R457 Mixture
l1st measurement 69.55 71.40
2nd measurement 70.24 70.73
1st yellowness index = 9.83 - 8.91

2nd yellowness index 9.51 9.05

Example 8
Bleaching of kaolin

The starting concentration' of the kaolin was. 250 g/l.



- 14 - The slurry had a pH of 6.5. After the kaolin suspension had been
honogeni zed using a stirrer for 30 mnutes, the pH was adjusted to 2.5
usi ng sem -concentrated sulfuric acid. 5 The di sodium salt of

2- hydr oxy- 2-sul fi nat oacet.ic acid corresponding to Exanple 3 and sodi um
f or mal dehyde sul foxyl ate were added as~ 1M strength sol utions and were
based on the solids content of the kaolin 10 suspensi on (see Table 2).

Reaction conditd 084, atupg: Ro géﬁngﬂ tEd &1 P suspensi

2.5 15 Reagtt‘}lliéonglﬁrn%fnﬂgé %ogrﬁs‘:?abGI'es'Z%rP aolin ¢ Fee am)usfﬁa sion
Initial Fimd be8hadwm®panizedonsiyge a stirrer for 30 mypnutesess
whi t eness |

045 or the diibai gk ppustBe GEo 2%50%sink, "Hni-cthifrfatea

2- hydr oxy- 2- sullfurid asedi ¢ acid corresponding to Exanple 3 A 0.3 of
sodiun1f05naldehyde 73.4 74.5 1.59 0.61 sul foxylate B*
0.3 of th2 disodiumsalt of 2-hydroxy- 79.5 82.5 1.02 0.34

2- sul fi nat oacpHé Cdasbdif F €SPENGMI2L-Ayli¥oRp-2-gulfinatoacetic acid
corresponding to Example 3 and sodium formaldehyde
sulfoxylate were added as 10% strength solutions and
were based on the solids content of the kaolin

10 suspension (see Table 2).

Reaction conditions:
Temperature: Room temperature
pH: H 2.5

15 Reaction time: 2 hours

Table 2:

Kaolin Feed amount Initial Final Shade Saturation
- type whiteness whiteness
(¥} (8]
{%, absolutely dry]l R 457 R 457 R 457 R 457
A 0.45 of the '
disocdium salt of 73.4 " 76.8 1.51 0.46
2-hydroxy-2-
sulfinatoacetic
? acid corresponding
to Example 3
A 0.3 of sodium
formaldehyde 73.4 74.5 1.59 0.61
sulfoxylate
_ B* 0.3 of the disodium
salt of 2-hydroxy- 79.5 82.5 1.02 0.34
2-sulfinatoacetic
acid corresponding
to Example 3
‘B 0.3 of sodium .
formaldehyde = .79.5 = 79.7 1.34 0.46
sulfoxylate S



B 0.3 of sodium fornmal dehyde 79.5 79.7 1.34 0. 46

sul foxyl ate * Sodi um pyrophosphate was added as conplexing
agent. 5 The preparation containing the disodium salt of 2-

hydr oxy-2-sul fi nat oacetic acid produces good results-in the bl eaching of
kaolin. The preparation containing the-diSodi um salt of -
hydr.oxyacetyl sulfinic acid reacted 3-4 times nore quickly than the
sodium formal dehyde 10 sul foxylate. The use in the bleaching of mnerals,
in particular for kaolin, is possible according to current technol ogy.
Exanpl e 9 (Conpar asq»&hmxapyh:ephﬂﬁpha&@: g wids wahdded28@s otomple¥ingr ength
aqueous sol ution of . Airvol 205 (pol yvinyl al cohol, 88%
hydr ol ysed; DP = P anuf act ur ed by Air Products and Chen1ca|s Inc.),
286 g of a 10@6strength aqueous sol ution of Airvol 107 ponV|nyI
al cohol , 98% 20 hydrol ysed; DP = 500; nanufactured by Air roqycgs and
Cheni cal s5 IThe) RRRPUALCR GRiAindagsthe haHised! ursraa?&a

manuf act ured foygFienes Pagl £0RatddCet 10Kl %dacw%sds%shaes 9h
| gepal CO880®(':,orrpr| ses appr o?a rrat%ﬁ 30 nol “of ethyl ene oxide) were

charged to 25the 3bbeackingppéskapliad them%%opwtﬁlnlaggtbﬁ a 1%

strength aqu ( SYlef N t S
adjusted to ;&%%%{ﬁg%&%gl ﬁg ?S’?g% %}# e%gﬁyl%lr@'%t g]é:;éj g??g\l\gcﬂd
sol ution. 17h0imes{ momgl ameiekbyrmrtdnmr wehe t [sodimot eréqmlmwne

reaction xt rr a 900 p n o] S“HJE
gaseous %@hyl%q\]gf&m%%en%ﬂﬁt truo uce g?'%ad%ir']%%élﬁf% up§to A%]’%
of a 10% st r gagtthi @gleEenufosokablbn, ofisi peaxtibls aecoxdiggHto ¢yrwgntng

technology.

Example 9 (Comparative example)

15 400 g of water, 286 g of a 10% strength aqueous
solution of Airvel 205 (polyvinyl - alcohol, 88%
hydrolysed; DP = 500; manufactured by Air Products and
Chemicals, Inc.), 286 g of a 10% strength aqueous
solution of Airvel 107 (polyvinyl alcohol, 98%

20 hydrolysed; DP = 500; manufactured by Air Products and
Chemicals, Inc.) and 47 g of Igepal CO-887 (nonionic
surfactant, manufacttired by Rhone-Poulenc, 1Inc.; 70%
strength aqueous solution of Igepal CO-880 comprises
approximately 30 mol of ethylene oxide) were charged to

25 a 3.8 liter pressurized reactor and mixed with 4.8 g of
a 1% strength aqueous iron(II) sulfate solution. The
reaction mixture was adjusted to a pH of 3.3 using
1.75 g of a 50% strength phosphoric acid solution.
1710 g of vinyl acetate monomer were then metered in.

30 The reaction mixture was stirred at 900 rpm and heated
to 35°C. 200 g of gaseous ethylene were then introduced
at a pressure up to 20.4 atm. 5.7 g of a 10% strength
aqueous solution of isoascorbic acid (pH = 4) having
the following composition: ' .

35 270 g of water



the follow ng conmposition: 35 270 g of water -16- 30 g of isoascorbic
acid 0.8 g of 29% strength ammoni um hydr oxi de sol ution, were then added.

The polynerization was initiated using a total, of 10 g of 0.65%
strength aqueous hydrogen 5 peroxide solution having the follow ng
conposition: 589 g of deionized water "1361 7y of 35% strength hydrogen
peroxide. After the polynerization had been initiated, the renmaining
295.1° g of 3phg o2 RP4EorbIRAHAPate/ 10 isoascorbic acid solution
were netered 1 nover the course of 4 hours. The remaining 590.1 g of 0.65%
strength hydd o8eg pér29t%dstsngtorammenivmdbydroxidat solution, were

pol ynmeri zatign suc t r | 0D 01 e . rom 3 o]
55[err] C ovet?h%n p@ﬁ‘%ﬁ?ﬁof &E%lﬁg%gpﬁ%éégéh %ﬁgﬁggrafgggt |‘g%9’n¢ xBur e
coul d then bgota@lntafnedo agy bEC 0{66% 3stirength Algueousa hiydiraigen

pol ymeri zation ti of 4 hours t.he nt ent. .of free vinyl, acetate nonomner
was stilP 1.BR8F© eTﬁQIPg&GPi baving &?’? %su(%ﬂlr{-ﬂj G SRR r ansf erred
to a pressursdesg reFCHeioniZ¥diefatiex degas excess ethylene. The free vinyl
acetate nononer_renmaini_ng in the emul sion was subsequently pol ynerized by

the additiontbfl2g §foRS% slwengtdhhydrearn re¥awtdeorbic 25 acid
soluti on andy gy SYahlr eSS Iyhyel POETGRC! Rekre Ul | n:188deag, a kael §

forced down to a final cont 0.5% of free vinyl acetate nononer.
The pH of tiremalnieg e@ASibn das aflj uthed tamoriwesi iseasRorbaserapl e

3) !JS'FG 4 sd498o5h engééidaqmioﬁm%f Ml Sy 034 e il it g‘ﬁ!& The
physi cal properties of the polyner emnulsion (latex) are sunmarized I n Table
3. course of 4 hours. The remaining 590.1 g of 0.65%

strength hydrogen peroxide solution were added to

control the polymerization such that the reaction
mixture warmed up from 35°C to 55°C over a period of 1
15 hour and such that the reaction mixture could then be
maintained at 55°C for 3 hours. After a total
polymerization time of 4 hours, the content of free

vinyl acetate monomer was still 1.5%.

20 The reaction mixture was cooled to 35°C and transferred
to a pressureless reactor in order to degas excess
ethylene. The free vinyl acetate monomer remaining in
the emulsion was subsequently polymerized by the
addition of 20 g of a 10% strength aqueous isoascorbic

25 acid solution and a 3.5% strength hydrogen peroxide
solution and as a result forced down to a final content
below 0.5% of free vinyl acetate monomer. The pH of the
polymer emulsion was adjusted to the desired pH (see
Table 3) using a 14% strength agqueous ammonium

30 hydroxide solution. The physical properties of the
polymer emulsion {(latex) are -sumxi\arized in Table 3.

Example 10 (Comparative e'xample)- _
The emulsion polymerization as in Example 9 was
35 repeated, and _in place of the ammonium

isoascorbate/isoascorbic acid, an aqueous solution



Exanpl e 10 (Conparative exanple) The enulsion polynerization as in
Exanple 9 was 35 repeated, and I n pl ace of t he

anmoni um i soascor.bat e/ i soascorbic acid, an aqueous solution - 17 -
consisting of 270 g of water and 22.1 g of sodium fornmal dehyde sul f oxyl ate
was used. The results are summarized in TEble 3. 5 Exanple 11 (cocatal yst

i n\i:he emul sion pol ymerization) The ermul sion polynerization as in Exanple 9

was repeat ed, J 1 pl ace of e a i um i soascprhate/ isoascorbj,c acid,
an aqueous solc&rﬁ%&#}: i O nﬁggf $760% Br?n:ﬁét @“‘gn§33§ g9ofo% e ARSIV agent
according to Formaddldellde Iulfoidaaty odiqd ) useds UTHE rEwitesulabe are

sunmari zed in Table 3. Table Par amet er of the Exanple 9 Exanpl e 10
Exanpl e 11 reSWMa¥d3ed iidedablecshpari son) (Conparison) (Invention)
Appear ance slightly mlky white m.lky white yellow sh Solids
cont ent 62..1 . 63. 4 63.2 [94 pH © 6.5

6. 0 S Examplesddsifopcatalyst in 4d@ emulsion @dymerizatior)s0

P 6 : C o 4
L Ter] Ol feng roraeldn Pty B Ldn as' ip, Brample 9 pwigy o

Exanpl e 12 G sepeaded,bl andhiing ghadet iadhsther anmorgnmindsoadcbirbatki/ng:
isoascorbic acid, an aqueous solution consisting of
270 g of water and 33 g of reducing agent according to
10 Example 3 (crude product) was used. The results are
summarized in Table 3.

Table 3 _ _
Parameter of the Example 9 Example 10 Example 11
resulting latices (Comparison) (Comparison) (Invention)

Appearance slightly milky white milky white
yellowish
Solids content 62.1 63.4 | 63.2
[%]
pH 6.5 6.0 6.2
Viscosity 440 380 560
[Pa-s]
(60 rpm; 25°C)
Tg (polymer) +5 . +4 +7
[°cl
free' formaldehyde - ) .136 : -
{ppm]

15 Example 12
Groundwood bleaching _
Conditions for the groundwood bleaching:
Stock consistency:' 5.4%
Bleaching temperature: 75°C
20 Bleach addition: 0.2/0.4/0.6/0.8/1.0% of bleach,
' absolutely dry (based on dry
weight)



St ock consi stency: 5.4% Bl eachi ng tenperature: 75[err]C 20 Bl each
addi tion: 0.2/0.4/0.6/0.8/ 1. 0% of bleach, absotutely dry (based on
dry wei ght) - 18 - Bleaching tine: 30 minutes For the bl eaching,
100 g of groundwood were in each case wei,ghed into pol yethyl ene bags. To
add the bleach, 5 aqueous solutions “waBe - prepared (1 m of these
sokutions conprised 0.2% of each bleach absolutely dry). After the

bl each sol uti gl eazhitRetipidiet ted i n,30 hgifiags were imediately tied up,
and the contents were thoroughly m xed by kneadi ng the cl osed bags. The 10

bl eachi ng tenperature was regul ated using a thernostat (water bath). After

the required phgackhdoyy : ﬁgu y HEE e i suring
flasks and the °E'f|1_|@ gtée!?:h tagl 2150:%% {/)vgs dr%érgja?llgure STﬁéggolﬂﬁee\%&g t hen
made up to 300ase weilghegh indtce padiye tthyel eniethags wdko hada gthezbdebaygh,

stirring tdhe slurr e sheefs _were fornmed usjhg a,customary suction
sheet forr%;r ggl{l%éﬁtshe %%Jf‘;{{r]]éorg%l pwéfﬁrrfreﬂ?geldesukfi nﬂ‘lshe%fs \Ré?ée.
vacuum dri ed solf@ibhs skempriseder 0f 2% 1d3fni eatks. bI8achhi hbselatB4y7 of
all of the sheet f.or.ned S terpm ned, usj ng a | t eness, neasuri ng device
(El repho 2ooo§F¥im raec%lg% ﬁ@cg]eﬁﬂd*‘ét‘aﬁ"g R EPRe PiREBESdahPe 4.
- 19 - Table ¢he bags were immediately tied up, and the contents

were thoroughly mixed by kneading the closed bags. The

10 bleaching temperature was regulated using a thermostat
(water bath).

After the required bleaching time, the pulp slurry was

transferred to measuring flasks and the pH after
15 bleaching was measured. The volume was then made up to

300 ml with tap water and the mixture was homogenized

by stirring the pulp slurry. The sheets were formed

using a customary suction sheet former using the entire

pu].p slurry. The resulting sheets were vacuum-dried in
20 the sheet former for 12 minutes.

The whiteness R457 of all of the sheets formed was
determined using a whiteness measuring device (Elrepho

2000 from Datacolor). The results are summarized in
25 Table 4. |




Bl each Amount of Initial Final Witeness Whiteness bl each pH
pH I ncrease[err] [%absolute Iy dry] 0.0 6.4 6.3

65. 1 - Sodi um 0.2 - 6.4 6.2 66. 6 1.5
f or mal de-. 0. 4- . 6.4 6.2 ~ 66.9 1.8 hyde

0.6 6.4 6.2 67.0 1.9 38l foxylate 0.8 6.4

.2 67.3 2.2 1.0 6.4 6.2 67.7 2.6 Disodium
aI t 0.0 Table & 5 6.4 65. 7 of 2-hydroxy-2- 0.2 6.5

4 66. 7 .0 sul finato- 0.4 6.5 6.5 67. 2

.5 acetic aCBJdaach 0 6 Amount605 Inbtfal Final6 Whiteness. @m«zéﬁessondi ng
. 8 6.5 Q ach 2.3, t0 Exa le 3

.7 68. 1 : 2 4 [err] %%npared 'Fh t hePlnt r eat ed gro&ﬁ&ﬁﬂ%ﬁeExanple
13 5 Dei nked pul p bl eachlﬂgabsnbluteons for the deinked pul p bl eachi ng:
St ock consi stency: ) q@&ﬁachl ng tenperature: 75C Bl each addition:
0.2/0.4/0.6/0.8/1.0% of bI e ch absol utely
dry Bleaching tinme: - 060 i nut e6-&or t&S bl eaBhikhg, 70 g-of dei nked
pul p were in xshmcase wei ghe@ pnto polygef hyl egg; bagsge T add t Regbl each,

15 aqueous solutions were . prepared (1 m_of _these solut i_ ons
conprised O0.58matRe-cach bl 8adh absobutely ). AFec? the blefich
sol uti-on had hyeden pipetted i np.ghe bagssyere ignpedi ateyy tied up.9and the

OO OV O

reach o o ERRERFREAL T LB B O P. erdntip e et
6.2 67.7 2.6
Disodium salt 0.0 6.5 6.4 65.7 -

of
2-hydroxy-2- 0.2 6.5 6.4 66.7 1.0
sulfinato- 0.4 6.5 6.5 67.2 1.5
acetic acid 0.6 6.5 6.6 67.6 1.9
corresponding 0.8 6.5 6.6 68.0 2.3
to Example 3 1.0 6.5 6.7 68.1 2.4

1) compared with the untreated groundwood

Example 13

5 Deinked pulp bleaching
Conditions for the deinked pulp bleaching:
Stock consistency: 7.4%

Bleaching temperature: 75°C

Blgac]_;x addition: . 0.2/0.4/0.6/0.8/1.0% of bleach,
.10 absolutely dry
Bleaching time: 60 minutes

For the bleaching, 70 g of deinked puip were in each
case weighed i_x'xto polyethylene bags. To add the bleach,
15 aqueous solutions were prepared (1 ml of these
sqlut}ons comprised 0.2% of each bleach absoluﬁely
dry). After the bleach solution had been pipetted in,
the bags were immediately tied up, and the contents
. were- thoroughly mixed by kneadlng the closed bags. The -
20 .bleachlng temperature was regulated using a thermostat




- 20 - (water bath). After the required bleaching tinme, the pulp slurry was
transferred to neasuring flasks and the pH after 5 bl eaching was neasured.
The vol une was then made up to 300 M with tap water and the m xture was
honogeni zed by stirring the pulp slurry. The sheets were fornmed using a
customary suction sheet forner using thél%mire pul p slurry. The resulting
sheets were vacuumdried in 10 the sheet former for 15 mnutes. The
whi t eness R4jwaglerabatef) .t he sheets formed was determ ned using a
whi t eness measuring device (Elrepho 2000 from Datacolor). The results are
summari zed in 15 Table 5. Table 5 Bl each Amount of Initial Final
Wi t eness Wi : : ; | 51C e

[% absol ut e [ty 0. roduired Breachif tipe, the pulpChEazEy Va5

7.2 7.2 trepsferred tp 4nmeasnfirg flasks(O.and the 7pH aftex

i foxyl o o D1HalKiflg was measured: e vorlgd was’then, 84 wp to, 7

7.4 67.0 300 ml wbth tag watsr tand @he mixture/.was hémdgeni@eéed

- of 2-hydroxy-2-_..__._0. 7.2 7.4 64. 9 - 0.4 _sul fipato-
0.4 7B Stizrind fne pulf “glurdy, Moecphects vers formed,”
7.4 66. 2 using a tustonamspareiign sheét Sformer Wsfng tHeSentid® 5
2.0 to Exanple

3 1.0 7. LT 66. 3 1.8, [err]
Conpar ed w  RSHRe SHiEEda RpeicFARELtSRg, sheets were vacuum-aribd’ in
10 the sheet former for 15 minutes. :

The whiteness R457 of all of the sheets formed was
determined using a whiteness measuring device (Elrepho

2000 from Datacolor). The results are summarized in
15 Table 5.

Table 5
Bleach Amount of Initial Final Whiteness Whiteness
bleach pH pPH increase®
" {%,absolute
ly dry]
0.0 7.2 7.2 64.5 -
Sodium 0.2 7.2 7.2 65.9 1.4
formalde- 0.4 7.2 7.3 66.3 .
hyde . 0.6 7.2 7.3 66.9 2.4
sulfoxylate 0.8 7.2 7.3 66.9 2.4
1.0 7.2 7.4 67.0 2.5
Disodium salt 0.0 7.2 7.2 64.5 -
of ' |
2-hydroxy-2- - 0.2 7.2 7.4 64.9 0.4
sul finato- 0.4 7.2 7.4 66.0 1.5
acetic acid 0.6 7.2 7.4 66.2 1.7
corresponding 0.8 7.2 7.5 66.5 2.0
to Example 3 1.0 7.2 1.5 66.3 1.8

! Compared with the untreated deinked pulp




-21- W claim 1. A sulfinic acid conmpound of the forrmula (I) [efr] 5

where M is a hydrogen atom an ammonium ion, a nonovalent netal _
ion or an equivalent of a divalent metal ion of the groups—ta;Ita ~TTh,
IVa or VIIIb of the Periodic Table of 10 ‘the Ele

is OHor [err], where Rlerr] and Rerr] :ﬂﬂd‘ependently o WB;MM“ [“‘]
orNerr]; R2 Is Hor an al kyl, al kenyl, cycl oal kyl or

bei ng possi blie fadraitese groups to 15 have 1 2 or

substituents which are chosen i ndependently of one anot her from [err], OH,
Oderr]-Cerr]-alkyl, halogen and CF[err]; and R[err] Is COCM SOerr|M
CoRer 1], COW ot ol Bt Oaci i dundlilse apg) Rlerr] are as
defi ned above 20 or a salt thereof. ﬁ un 3$$%n|c aC| Kf ound as
claimed in claiml1 of the formula (I), 25 where M———-§-—af— .
ammonium or alkali metal ion or amQed#t val ent of an aI kallne earth rretal

lon or zinc ion. 30 3. A SU|f|r1%L' 'kaﬂ Ryun
or 2 of the forrmula (1), where or NH[err]

5 where

M is a hydrogen atom, an ammonium ion, a
monovalent metal ion or an equivalent of a
divalent metal ion of the groups Ia, IIa;
IIb, IVa or VIIIb of the Periodic Table of

10 the Elements;

R? < is OH or NR'R®, where R' and R® independently.

~ of one another are H or C;-Cg-alkyl;

R2 is H or an alkyl, alkenyl, cycloalkyl of aryl
group, it being possible for these groups to

15 ' have 1, 2 or 3 substituents which are chosen
- independently of one another from Ci1-Ce—-alkyl,
OH, 0-C;~Cg-alkyl, halogen and CF3; and

R® is COOM, SOs;M, COR!, CONR'R® or COOR', where M,

R*' and R® are as defined above, or, if R? is
20 aryl,  which may be unsubstituted or
substituted as defined above, is also H,

and the salt thereof.

25 2. A sulfinic acid compound as claimed in claim 1 of
the formula (I),
where ,
M is an ammonium or aikali metal ion or an
equivalent-of an alkaline earth metal ion or

30' zinc ion.

3. A sulfinic acid compound as claimed in claim 1 or
2 of the formula (I),

I THIS SHEET HAS BEEN |
REPLACED I




4. A sulfinic acid conpound as clainmed in claim1 of .the formula (1),
where 5 Rlerr] is a hydrogen atomor an al kyl or aryl group Wﬁréﬁ“
may have one or two hydroxyl or al koxy substituents. 5. TlusbShecttHEmue,g
conpound as.clained in claiml of 10 - 22 ~the fornula (

is COOMor COOR{err], where Mand Rlerr] are as defined i Mmmlmﬂ
Assul finic acid conpound as claimed in claiml of the fornu

is an-al kali neta¥hesi® or an eqU|vaIent of an alkaline earth netal ion or
zinc ion; 20 Rl R &#E or NHerr]; Rerr] is Hor alkyl; and
R err] s COOM o (X;Eﬁe rrl, ei ng as deflned above and R err] belng H
or (Jerr]-Cerr]- aIkyI 25 7. Compounds of the formulae (M= Na, K M,

S ih 1o o) WiblaAgie fh i ¥ fand S8, Y $F,

10 5 moRGien | fROHmuIRE afI)i,on or an equival ent of a dival ent netm
i on of the groups Lg Ila, Ilb, I'Va or VIIIb of the Periodic Table of the
El enent s; where

R? is a ‘hydrogen atom or an alkyl or aryl group
which may have one or two “hydroxyl or alkoxy

substituents.
10
5. A sulfinic acid compound as claimed in claim 1 of
the formula (I),
where ) S
R® is COOM or COOR', where M and R' are as defined
15 in claim 1.
6. A sulfinic acid compound as claimed in claim 1 of
the formula (1), -
where
20 ' M is an alkali metal ion or an equivalent of an
alkaline earth metal ion or zinc ion;
R'  is OH or NHp;
R® is H or alkyl; and
R® is COOM or COOR%, M being as defined above and
25 . 'R! being H or C;-Cg-alkyl.
7. A sulfinic acid compdund as claimed in claim 4 of
the formula (I),
where
30 R? is aryl, which may have one or two hydroxyl
or alkoxy subétituents; and
R® is H.
8. A sulfinic acid compound as claimed in claim 7 of
35 "the formula (L),

[

S SHEET HAS BEEN |
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R err] is OHor [err], where Rerr] and R err] independently 15

of one another are Hor (err]-Cerr]-alkyl; Rerr] is Hor an al kyl,
al kenyl, cycl oal kyl or aryl group, it being possible for these groups to
have 1, 2 or 3 substituents which are ¢ en -24 - independently of one

another fromdCerr]-Cerr]-alkyl, OH O({err]-Cerr]-alkyl, halogen and .

Ck[err]; and R[errm*l is COOM SOerr]M COR[err], CONRlerr]Rerr] or
COOR[ err], where e®err] and R err] are as defined above, or a salt

t hereof, with theyaul fQn ' rresp iNge~t o ihyc acid conmpound
or the salt thereo anggléy%@oq{yg&etngao%({lhgﬁta#%%&%&%bndi ng sulfite.

9. A mxture as clained in claim 8 having -the follow ng
conposition: (15 ound of the formula (1) . . 20:99% Ly i ght
Sul foni ¢ aci d-cor fe @%%CB@R&‘&% a&f%‘mda R d )Clalﬁ‘pq't &V%O% by
wei ght [&r] the formula (I), 0-40% by weight 20 10. A

m xture as clained in claim 9 having the follow ng conposijtion:
2- Hydr oxypheny! hyWh&®e@net hyl sul fini c acid, sodium salt:

61-98% by wei ght &5 : ) X)‘%gml roXyaet 3 i {4,
sodi um sal t: B is ar® 2- 11(51% y weig 1? %%dﬁmgﬁtllﬂi?%?ﬁ %@Cdtg

0- 37% by wei ght 1alkaliing @axrtds mataleipn ror|zding ddmivi ng t he 30

fol | ow ng conposi gron: é t Rexygheny! hydr oxynet hyl sul finic acid, sodium
salt: 85- 98% y waf ght 4- Met hoxyphenyl hydr oxymet hyl sul f oni c
35 10aci d, soBfum &8l hydroxyphenyl or C;-C-akkeiyphenyghi and

R} is a hydrogen atom.

10. Compounds of the formulae (M = Na, K, Mg, Ca, 2n):

HO

MO—SO—CH MO—S o——r-x——@—-ocna
- - w N7

Ay

_ _ CH,
MO—SO0—CH—COOH MO—SO—C-—COOH
H H
_ CH, This Sheet Has Been Replaced
wo—so—g—coontas-as com. | [{NINRN
du
15
11. A mixture of a sulfinic acid compound as claimed
in one of claims 1 to 10 with the sulfonic acid
corresponding to the sulfinic acid compound or the
20 . salt thereof and with or without the corresponding

sulfite.

' THIS SHEET HAS RERN |



Sodi um sul fite: 0- 38% by wei ght ﬂ_iﬁp~4£%~¢rﬂrifﬁ?”
as clained in claim?9 haV|ng the foll ow ng conpositi

2- Hydr oxy- 2- sul fi nat oacetiic acid, disodiumsalt: H“\“H“l““‘“““\H“‘?S%
by wei-ght 2- Hydroxy- 2- sulfonatoacetlc_aqu di sodi um sa

2-7% by wei ght Sodiumsulfite 0- 3396by melght 10

Wat er : 5-30% by weight 13. A mxture as
claimed in claim 9 having the follow ng conposition: 15

2- Hydr oxy- 2- §E|f'ﬁatﬂ§§EP?G agisd, Aiimef! tin clalq 11 having the 20-70%

by wei ght 2-Hydroxy-2-sultonatoacetic acid, zinc sa

5-60% by wei ght wiodlowing composition: 5- 30% by wei ght 20 14.
A mxture as claimed in claim?9 having the foll owi ng conmposition:
2- Hydr oxy- 2- sul fi nat opropi oni ¢ acid, 25 di sodium sal t:

38-70% bys wei ght Qempdundy oF- thlef (fm“ﬂra:)pﬂmm C aci Qo-eﬂ%mwmmnt
5-30% by wei ght gdignlsulflt 0-33% by wei ght Water:
3

5-30% by wei ght onig aﬁ?%t&ﬂfr%i?°39%59nﬁ? in claim 9 having the

fol I owi ng conposi thencoﬁbbuhdZdﬁ/cfrda:&m% s()f i nat opr op-@oat By ¥eight
sodium sal t: 60- 80% by melght Et hyl

2- hydr oxy- 2- sul f oe&%or opi onat e, 0-40% by weight

10 13. A mixture as claimed in claim 12 having the

following composition:

2-Hydroxyphenylhydroxymethylsulfinic

acid, sodium salt: 61-98% by weight
15 2-Hydroxyphenylhydroxymethylsulfonic

acid, sodium salt: ~ 2-15% by weight

Sodium sulfite: 0-37% by weight

14. A mixture as claimed in claim 12 having the
20 - following composition:

4-Methoxyphenylhydroxymethylsulfinic

acid, sodium salt: 60-98% by weight
4-Methoxyphenylhydroxymethylsulfonic

25 ac1d, sodium salt: 2-15% by weight
Sodlum sulfite: 0-38% by weight

15. A mixture as claimed in claim 12 having the
following composition:

30
2-Hydroxy-2-sulfinatoacetic acid,
disodium salt: ' 40-73% by weight
2-Hydroxy-2-sulfonatoacetic acid,
disodium salt: : : 2-7% by weight
35 Sodium sulfi;g__fﬂg—f,._;-—WJ—“— 0-33% by weight

et Has Been Replaced -
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- 28 odi um sal t: ' 0- 5% by WgLQDLﬂsﬂdFHﬁfSUTTTTEZ
0- t Has BogniRepldter . -20% by wej . 16.
A nprising at |least one sulfinic.acid mmg‘g%ﬂg\amed
in 1-7 or at -l east one qiﬁguLe as clainﬁﬁ t akns
8- 15, together with customary addifives and auxiltarfes. 10 17. The
use of the sulfinic acid conpound as clained in one of clainms 1-7 as
reduci-ng agent. 18aterte use as clained in claimi17 aB-38¥uby¥ynyeighht 15
conponent for textile printing, in textile bleaching or vat dyeing
or as reducing bleach for mneral refining or fiber finishing. 19. The use
of a sulfinide6aci & omikurel aals 2¢laimed Min iclaim @A2drhgeidngatthe an
anmoni um ion, a oval ent _netal, i.on or an equivalent of a 25
di val ent et al iéﬁBgPWHHQ GOBBOSHEAON 14 [Ib, IVa or VIIIb of the
Periodi c gable of the Elenents; R err] Is OHor NRerr]Rerr], where
Rlerr] and R5 independently of gne another are H or (err]-Cerr]-alkyl; 30.
Rlerr] is Hor #vhydrpxy-Z2-eadfinateacehis acdd.aryl group, it being |
possible for thesgigOWag -0 have 1, 2 or 3 substituganogQEghwgiﬁgghosen
LACE

I ndependently of one another fromCerr]-(err]-alkyl, NT SHEET
2-Hydroxy-2-sulfonatoacetic acid,

zinc salt: 5-60% by weight
10 water: ' 5-30% by weight

17. A mixture as claimed in claim 12 having the

following composition:

15 2-Hydroxy-2-sulfinatopropionic acid,

disodium salt: 38-70% by weight
2-Hydroxy-2-sulfonatopropionic acid, _
disodium salt: 5-30% by weight
Sodium sulfite: 0-33% by weight
20 - Water: | _ 5-30% by weight

18. A mixture as claimed in claim 12 having the

following composition:

25 thyl 2-hydroxy-2-sulfinatopropionate,
" sodium salt: 60-80% by weight
Ethyl 2-hydroxy-2-sulfonatopropionate, | '
sodium salt: 0-5% by weight
Sodium sulfite: 0-5% by weight
30 Water: 5-20% by weight.

19. A composition .comprising. at least one sulfinic
acid compound as claimed in one of claims 1-10 or
at least one mixture as claimed in one of claims

35 - 11—18, together with customary additives and

auxiliaries.
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-27- OH, Oderr]-(err]-alkyl, halogen and CF[err];

_and Rlerr] s COOM

SJerr]M CORerr], CONR[err]Rerr] or COORerr], Wnere ‘M Rerrt-and--

Rlerr] are as defined above, 5 or a salt ther m St in
emul si-on pol yneri zation or redox catatysé systemin §| mﬂmﬁhﬂ#{y’m&n 10
. * [ L " s .

N

20. The use of the sulfinic acid compound as claimed

in one of claims 1-10 as reducing agent.

5 21. The use as claimed in claim 20 as cocatalyst in
emulsion polymerization or redox catalyst system -

in plastics production.

22. The use as claimed in claim 20 as

10 _ component for textile printing,

reducing aéent
in textile

bleaching or vat dyeing or as reducing bleach for

mineral refining or fiber finishing.
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