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“atorts, and (b) [err} and [err] (i) each is an alkyl group having 1 to 15
carbon atons provided that -[err] aEPO0#8846#4B1al kyl groups, or a substituted
al kyl group having 1 to 15 carbon atonms wherein the substituent is hal ogen,
cyano, -CONH2, - [err] carbonyl, alkenyl, -OR'" or -COOR' wherein R' is
al kyl or aryl, or (ii) together formpart of a ring 55 that contains 4 or 5

carbon atons and up to two heteroatons o0 or N. or (2) the 2 EP O 488
467 Bl [err] 5 ~~~~~~~~~~ | 10 noiety and/jor the 15 20 noi ety individually
are fryl. 25 The process is pref ﬁrably conducted using a

chl-ori ne-contai ni ng oxi dant at a tenpérature in the range of from[err] to
[erY and thereafter separating out the dl koxyal kanoic acid, or a salt
thereof. In the fornula [err] (1) 30 R
prefejably is an al kyl group having 11 to518 carbon atons, and n represents
the average nunber of oxyal kyl ene groups and preferably is an integer of
from 2 hQetpandbie R group in the above fornula I can be substituted with any
substituent which does not interefere with the oxidation of the hydroxy
group. Such substituents include -OR',glerr] -COCH, [err] and COOR' wherein
R' issan 35 alkyl or aryl group. The ? ocess of the instant invention is
particularly suited to detergent rangetethoxylated, or propox- ylated

al cohols with al kyl chains (R) of 8 boGZOR preferably of 11 to 18 carbon
atoms. The R groups on an individual ?Dlecule can be hydrogen, nethyl or
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The term "stable free radical nitroxide” as used herein shall mean a free radical nitroxide that can be prepared by
45 conventional chemical methods and will exist long enough to be used in a subsequent chemical reaction or examined
ina static system by normal methods of spectroscopy. Generally, the stable free radical nitroxides of the present invention
have a haiflife of at least one year. The term "stable free radical” shall also be understood to inciude the precursorto a
stable free radical from which the stable free radical may be produced in situ.
The stable free radical nitroxides, as used in the present process, are precursors to oxidating agents, i.e., oxoam-
0 moniumsalts, active for the oxidation of alloxyalkanols o the corresponding acids. These axidating agents are generated
in situ by the oxidation of a stable free radical nitroxide to an oxoammonium salt with an oxidant, preferably a halogen-
containing, more preferably a chlorine-confaining oxidant. The stable free radical nitroxide itself can be obtained by the
oxidation of secondary amines or hydroxylamines.



“in situ by the oxidation of a stable free radical -nitroxide to an
oxoammonium salt w th an oxi dant Epo488a6zBiy a hal ogen- containing, nore
pref erabl y.a chl orine:containing oxidant. The stable free radical nitroxide
i tsel f Jhestabie freb tadical itioxighes which amoiositstilabla foofise indbronsthart ipvertion have the formula:

hydr oxyl am nes. 55 3 EP O 488 467 Bl The stable free radical nitroxides
whi ch are nost sui tagl enj‘or use in the instant invention have the formula:
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al ¥yl aryl or het erdat oln substituted aryl or alkyl group and no hydrogen is
bound to the rerraRinCng €&&,ences on the carbon atons bodA®) to the nitrogen.
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* Exanpl es of suitabl e compounds having the structure above in which the
[err] 5 10 and/or the 15 noieties EP®488déxBtiually aryl are

di phenyi ni troxi de, .phenyl- tertiary butyinitroxide

" 3- met hy| diEpamples phsuitable senahounds having the sitictvaabpye inwhicdiple t r oxi de and the |i ke.
These conpounds may be substituted with any substituents which do not
interfere with the reaction. The preferrég nitroxides for use in the
instant invention are those wherein [err]j and Re forma ring structure with
the Aitrogen, and preferably a six nbered ring. Preferably, the nitroxide
I's selected fromthe group con5|st|2§1dfc2 2,6, 6-

t et drret hyl - pi peri di ne- 1- oxyl , |
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pr oc e ehyiens oxidedinitsper reolecvleict i on usi ng a suitabl e extraction solvent such as,
for exarrpl e, ethyl acetate; evaporation wherein the solvent is stripped
from EM®edaction ni xture by using heat or vacuum Phase separatlon of the

acr"ﬁlfl soI utlon ef f g %t e ' ter The r act|

pr OdUF ichloj xg%e‘g ere Gl % %T'ﬁ% &%’ % 12
L?Eﬁﬁ% i dar Sich bl dﬁm@%ﬁ;{@ Osgﬁfé?g%eﬁ

app,l, I cat1 ons. Fdr exarrp1 S"%h'x g'ngyﬂgil sﬁw%é ?rnar I qui sharrpoos and
haavy egibig 21 aundry | i qui ds or powders. The process of thi s I nvention w ||
be Turther described by the foll owi ng Exanpl es, wherein the starting

al koxy alsit.aprains vidNEORONEHGYIate 28/SE COEE grams oh2,3, B6kErhdidig)-pipekidifeondi ahd128 Milliters

al cohdildichiproméihanawerp chaysad toa 1hiter ariddrijomad flask) Tathismidurs was 2dded 282 grapsrof 5.2606wt[ er r |
sulsst sadiumbypochlogteinathighthe pHweis adjusted tatBelby the asiditign of-2.aidanG®f 25(%wt sulfurisiatich Tk rescion

al cohtempesgiye wep heldat 397G evara sixhowr@eripd The repults amplesantetl is Taiel. t hen t oppi ng of f t he

unreact ed al cohols and | ower ethoxylates so that the final product has
threeg’@lﬂﬁlﬁ-ﬁene oxi de units per rml ecul e. Exarrpl e 1 36 Thirty-one grans of

3'I:' T7 hOX eridj 100 millititers of
d Chl&{dgé% %?g? socf pogr JF T° HMB%‘@ he pH

M Xt U rddaiis T
was adjusted to 8.6 by the addltlon of 2.6 grams of 25 %Nt sulfurlc aci d.

Thes r eandaiafve Ekanipieel at ure was held at [err] over a six hour period. The
results are presented in Table I.

Comparative A was carried out in a manner similar to Example 1 except that di-tert-butyl nitroxide was used as the
nitroxide. The results are presented in Table 1.



40 Exanple 2 31.4 grans of NEODOL. Ethoxylate 23-3T. 0.125 grans of

2,2,6,6-tetramet hyl - pi peridi ne-1-ox\EP48846ZB1ni | |iliters of

di chl oronet-hane were charged to a 1 liter round bottoned flask. To this

m xt ur e SeEwagivabenple® gr ans of 5.25 9% 45 sodi um hypochlorite in-which the

pH was adjusted to 8.6 bythe addition of 2.6 grams of 25 9% sulfuric acid.

The react | Gpmramiiysdwas Grraed Qi mapngersimilarde Eﬂa"@egexcammawowmidems bsed. Thetegults are
resul ts Pgsentetin®bleded in Table |. Exanple 3 50 31.7 grams of NEODOL

Et hox¥l ate 23-3T, 0.125 grans of 2,2, 6,Rpb ¢t r anet hyl - pi perl di ne- 1-oxyl, 100

mllit j j

charged o a 1 liter round PeiogrbdcpRimnels Ry kpyalargiohcdr e was added 282
grams of [5.25 % sodi urhGoyeesihl |o% BEIAECTHE%SeaEdtérd % Sl Parnates! | & Sl Fatly@its At
[err] ;,0VEEaRaE §oT Tour _geT i gg— e Tgsuttls—arg preyenteg; T 3
Conpar at | ve Exarrple A Conparatije A was clarri'éd oul in @ nanngr simlar tp
Exanpl e ﬁE"é%E'GBt that dil-tePf-bdtyl %Ritraxi de fvas Used &b thelnitrodide.

The resu|lgxampes presenté¢d isoTalle lsg 6 ER.0O 488 467381 Conpar akisve

Exanpl e B&}QQQB ' was , carrfied qQut ijn a nnef simlar t9 Exanmple 1
excepts t ha no%%ﬁ%%‘g waggused. fﬁe resultés?aare prese{nt ed In Table I.
Tabl e 1 [Saparivefxamwied foxya? karjol s o Allkoxy# kangi c Ac®d Cofversi 8n %

Sel . [err] 1y%eSehkoxahdfictic¥oese! . Formates % Sel . Fatty Acids 10 Exanple 1
90 5.1 -

>99 3.2 1.2 Exanple 2
97 93 N { <1 <1 Exanple 3
99 _):" Claims g 5.1 3.5 . 2.4 15

Conppr at,i v | . <1 97 1

> 3 rrpar1é t IE eééegggr rrttﬁ)? ﬁg?epgratlon 4’ g%alhpxyalkanop GCIg Bf the formula 38 6

6 1) AEC = al koxyet hoxy acetic ag¢ , ' . A process for the
prepagati on of an al koxyal kanoi cﬁ%@?ﬁ&?@e@ﬁm a [err] 25 wherein Ris
an al kyl  okiidin Ris dnlafikil gloup of i Tid2D albahl RN, RS hyldfogdhydH iR or Rilxtufds tHavor B4 the
m Xt ur es tiRavieal mdeeiie)dn@ n lisHiintégdiidl rofi® i 12,1 bre) sa Bidrebt, WiichiFockddlcaigstises Hxidkzing e 1
to 12, or eoregbidirighktgalkanolbingdn (it Bitte freselive iob £ Solubilized isRbla fled radical nitroxide except
cor r es pondiordi-testiatyaikyl altrkddes in areistratio alightty:bagiamédiunmot dtfusied withartdoarboifiatessalt.

sol ub¥l i zed stable free radical nitroxide except for di-tertiary alkyl

ni t r oxi desA prcess apcalpimegin gigim 3, whgneinthe spjubilized stableifreertadioal nitiekjde basdte foinula: a

bi carbonate salt. 30 2. A process as clained in claim1, wherein the
solubilized stable free radical nitroxi (P@ h|%33 the formula: R2 R3 35

[err],, Ry-C-N-C-Ry

I
Rg O Ry

wherein (1) (a) each of Ry, Rz, Rz and Ry is an alkyl, aryl or heteroatom substituted alkyl group having 1 to 15 carbon
atoms, and (b) Rs and Rg (i) each is an alky! group having 1 to 15 carbon atoms provided that R4-Rg are not all alkyl
groups, or a substituted alkyl group having 1 to 15 carbon atoms wherein the substituent is halogen, cyano, -CONH,,
-OCOCHS3, -OCOC_Hs, carbonyl, alkenyl, -OR" or -COOR" wherein R" is alkyl or aryl, or (ji) together form part of a

45 ring that contains 4 or 5 carbon atems and up to two heteroatoms of O or N,
or (2) the
Ry
50 I
Ry - -
i
— R
5 6



“40 wherein (1) (a) each of [err] is an alyl. aryl orheteroatom substituted
al kyl group having 1 to 15 carbon ®#r@wgg4enBi(b) [err] and [err] (i) each
is an al kyl group having 1 to 15 carbon atons provided that [err] are not
al | al kZbmpgrativeexamplgB a substituted al kyl group having 1 to 15 carbon atons
wherein the substituent is hal ogen, cyano, [err] [err] carbonyl, alkenyl, '
-OR' or - Compurativh@wasi camied'out ina maroersimiar tlexginple bexcept that ne pitpideugs ubes Theprgulisatef a
46 r piegprtelinTakiednt ai ns 4 or 5 carbon atons and up to two heteroatons of O
or N5 or (2) the [err] 50 55 7 EP Oraé}g-? 467 Bl Conparative Exanple B
Conparative B was carried out in a nanner sinlar 1o Exanple 1 except fhat

no W'trdxi de was used. The¥datianot Aloglsangls toAlmpalienpinAdhpl e |. 5 Table 1
Oxi dati gn—of ~ AT koxyal kgntdnersion [ Beaeaa% SblCEsRR |0 SalrFofrhisids % SSI0Fa Acidb €1 1 |

% Sel Hstetr—= S-Set— orfaLes Fatty—Actds—30——Exat p: e—
Sgg " [Bxmeied, 8] 37 32 %J 2 EXBmle ?
<1 <

97 Exampleg3 977 | . 8 <1 7 Exanpl e 3
902 Example39 | 99 é 89 3. 81 3.5 2.14 15 24

npar at{ive a A 41 1
2 Compar é’f”i“?/a?@r?;"ﬁ%ﬁ""e% T 50 ¥ g 26

6 1) AEQCempgrativnErampioRy acé?icqaci@ 20 |Cl aid®s 1.| A précess [for tiHe
prepar at T Of ol - abkyeols hatie@kiseaNOl C acr d of the TormuTa [err[ 25 wherein Ris
an al kyl group of from1l to 22 carbon atons, R is hydrogen or nethyl or

m xtures thereof (on the individual nolecule) and n is an integer of from1
to 12° &RIMS salt thereof, which process conprises oxidizing the

cqrrespondi ng al koxyal kanol, usj ng an. oxidant in the presence of a

b | 1o Apesy B Repter st Blois st el {or "ot tor ti ary al ky
nitroxides in a neutral to sli gﬁbdcﬁ@-ﬁﬂ‘%‘b L,um not adjusted with a

bi carponate salt. 30 2. A process a$ c 3‘?rr§ n claim1, wherein the

sol ubi | i Z qflerdih @k &n dyPGFoupdfkdr| 1022 lchrbon! dibitns Vs HyltSgeh OF MbthyPor nhixtdiréd thé&fjgg@{ee' n
(1) (a) eaalided mbiBdule] arld idh ibdey ot fro i Y3 1206r albait B&re iwhizh Brdébsd édiphisREl otlizing the
group havichessdondify allexyamananisinghrodidant kb drd3pnch f d dolubilizedS&0 fies redidal Aktrtoie efbeftU P
havi ng 1 tio diliértiapakyiitrositiesiirca fRutel o Sibtlytblsid mddimnbt adiisted with a Bicarbonbts ydit. gr oups,
or assubstituted al kyl group having 1 to 15 carbon atons wherein the

substi t &e np(prdogsslaaclajggﬁr; clailyla.rvd\,erein@@dpmmzed stable free radical nitroxide has the formula:

Rz R3
] ]
85 Ry~C-N-C-Ry
o
R6 (o} R5

40
\_J wherein (1) (a) each of Ry, Rz, Rz and Ry is an alkyl, aryl or heteroatom substituted alkyl group having 1 to 15 carbon
atoms, and (b) Rs and Rg (i) each is an alkyl group having 1 to 15 carbon atoms provided that R4-Rg are not all alkyl
groups, or a substituted alkyl group having 1 fo 15 carbon atoms wherein the substituent is halogen, cyano, -CONHa,
-OCOCH3, -OCOC_Hs, carbonyl, alkenyl, -OR" or -COOR" wherein R" is alkyl or aryl, or {ii) together form part of a

45 ring that contains 4 or 5 carbon atoms and up to two heteroatoms of O or N,
or (2) the :

Ry

50 |
Bp-¢-

I

R
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“[err] carbonyl, alkenyl, -OR' or -COOR' wherein R' is alkyl or aryl, or
(ii) together formpart of a 45 EPO488qg78Eat contains 4 or 5 carbon atons
and up to two heteroatons of Oor N, or (2) the 50 [err] 55 EP 0 488 467
Bl noi etmoieyrpddionthet he [err] 5 10 noiety individually are aryl. 15 3. A
process as clainmed in claim2, wherein in the fornula of the solubilized
stable free radical nitroxide, [err]Rand [err] together formpart of a ring
that contains 4 or 5 carbon atons ang up to two heteroatoms of Oor N 4. A
prdcess as clainmed in claim3, wherein the solubilized stable free radical
nitroxide is a 2,2,6,6-substituted pfpeRy- 20 di ne-1-oxyl . 5. The
protess of claim4 wherein the sol ubjlized stable free radical nitroxide is
selected fromthe group consisting of

2,2,6,6-tetranet hyl - pi peridi ne-1-oxyT$

4- hydroxy 2,2,6,6-tetramet hyl - pi peri di ne-1-oxyl, 4-oxo0-2,2,6,6-tetranethyl -
pi peri di ne- 1 -oxyI 2,2,6,6-tetranet hyl - pi peri di ne-1-oxyl-4-sulfate, and

m Xt ur eandidner eof . 25 6. The process of any one or nore of clainms 1-5,

wher ei n indivielually alelayt. f r ee radi cal nitroxide is dissolved in a sol vent
selected fromthe group consisting of ethyl acetate, dichloronethane,

acet 08i tA prboess dsolairned b clait 2, @haérein re feemula of tterselubilizer dteble freetadiceat titraxiie, dig and Rg

chl or of Gegethertfertnipart éflacingibat kyritaine @ or Skiadbimgtbmsenth uy to twoehetarphtornsedf O-oplNt yI et her and
m xtures thereof. 30 7. The process of claim6 wherein the solvent is

sel ecthed rrecesnas Hamedip agmEohsrenithesglutiiped fiabla fres radieat nitede is @ 2.A§.F-sehedted Ripetimd -

m »P ur edinefl@dof . 8. The process of any one or m)re of cI ains 1-7, wherein

nlai“‘(o% dz anl kiﬁ%“" gf?'n q. e}%}a@ ald cgl%% %ﬁefé%ﬁ?;ﬂnﬁ'&%g&ca

‘P"é

OXI dant §L|flip

ndm
Iefp'rpee radi cal rox e range o’p ?S%om 00 parts per mllion

030 600Mle PRkdss ofARf mmol br@ B c|dm$|'-§ wménwesmé rfradicAtdladi I Hiddokv@ Rk sowvelt  The
Pr 0CESS (@bcigibmrop coRBiRg 8 ot beUeiEsdieofomeEHe] @LBifiS) 1S, AU AL iene

cont act e tethaciloridél bﬂ&@i&nﬁﬁ?&cﬂbr&éﬂ%ﬁné} Gicthy! ethd Mél@lﬂért—b&yﬂéﬂheﬁ%dmﬂ)fasttﬁh?eof
addition thereto of said stable free radical nitroxide. 11. The process of

cl ab N7l rheprecess of clbiin® wherein the sabfentdscseladied fiomate giouptiingistihg ¢ dichl@chhetiahe, athyl adetatede | S
in the readgtuestheredm 100 parts per nillion to 3,000 parts per mllion,
basis the weight of the al koxyal kanol. 45 12. The process of claim8 or 10
wher ePn Thapracepsaf anyone eramresf ?I?"ﬂ?‘ - herein said aljoxyalianglisagntagtedyith spid sglubjlized stable
con5| st |f'ﬁgfaé'ﬁa'ﬁ' Flqu@”edﬁy*b%q‘i'l @ntl"‘l’@° %fﬁdalweﬂﬁ?’ﬁ'@geﬂqﬂﬂbunds 13. The

any one, or nnre of n.sa rocess | carried
e el i Ao BB e rom 500
glrjfasgurenags "?fbtogg?géf %@b Ir WS' g '%eaﬂ"gx’@??é'?'eof S sggar at ed out

10. The process of any one or more of claims 1-7, wherein said alkoxyalkanol is contacted with a halogen-containing
40 oxidant, followed by the addition thereto of said stable free radical nitroxide.
11. The process of claim 10 wherein the amount of solubilized stable free radical nitroxide is in the range of from 100
paris per million to 3,000 parts per million, basis the weight of the alkoxyalkanol.

4 12. The process of claim 8 or 10 wherein said halogen-containing oxidant is ‘selected from the group consisting of
chlorine, hypochlorite and N-chloro compounds.

13. The process of any one or more of claims 1-12 wherein said process is carried out at a temperature in the range of
from -10°C to 35°C and at atmospheric pressure, and the alkoxyalkanoic acid or a salt thereof is separated out
50 thereafter. '

14. The process of any one or more of claims 1-3 wherein an acid is added to the reactlon mixture during the course
of the reaction.

8 RN O A R A



50 ° thereafter. 14. The process of any one or nore of clains 1-3 wherein
an acid is added to the reacti on meptg4s84emBing t he course of the reaction.
55 EP 0:-488°'467 Bl PatentansprCche 1. Verfahren zur Herstellung einer
Al kcxyaPatemtansprieheder Fornel 5 _ : -

RQ(CH2CHR O nCH2CO2H in der R eine Al kylgruppe mit 1 bis 22

Kohl enstiofvVedshreneur Hestgibng eiter ARxydldissdwre dér érimeloder Met hyl oder M schungen
daraus (am jeweiligen Ml ekD g bedeutet und n eine ganze Zahl von 1 bis 12
i st, foder sines ihrer Salze, beROGERHRM@EEOENt sprechende Al koxyal kanol

unt er: Verwendung sines Oxldationsmttels in Gegenwart sines. gelgsten, 10
te My&z Mlqcfﬁmgen

st ab¥l en g 9&F B.8ing rypRe it 1 Kah D B Wassgr er Mstyl od .
i e R e
e i e e Ll Bl

R4 | eweh| S/efdnRR ndbHARdprudh K Bbi derfiVidé|gelBAE batill Nk BicRidiRal HIR F&m@at om substituierte
Al kyl - gruppe nit 1 bis 15 Kohlenstoffatonmen und (b) R5 und Re (1) jeweils

ei ne /Al kyl gruppe mt 1 bis 15 Kohl enstoffatonmen, unter der Voraussetzung,
daB es sich nicht bei allen Resten R RBG g Al kyl gruppen handel t, odor
jeweils eis substituierte Al kylgruppe mt bi s 15 Kohl enst of f at onen, wobei
es sich bei dem Substituenten urn Hal (Bgen,l Cyano, 30 - CONH2, - OCOCHS,

- OCOC2H5, Carbonyl . Al kenyl, -OR' Bgec-NEQeR; handelt und wobei R' Al kyl
oder 2Aryl bedeu- tot, oder (ii) zusamlrerll (—r\i nen Teil sines Ringes bilden,
V\Edfﬁher 4 oder 5 Kohl enstoffatonme und'bi's'zu zwei aus O oder N bestehende
Heteroatone enthalt, oder (2) die KoRgofleRge R2 95 | 40

R6 und/ oder di e Konponente 45 R3 50~~~~~~~ C -R4 50 R5 55 jeweils Aryl
bedeyf en. )

besitzt, in der (1) (a) R4, Rz, R3 und R4 jeweils eine durch Alkyl, Aryl oder durch ein Heteroatom substituierte Alkyl-
gruppe mit 1 bis 15 Kohlenstoffatomen und (b) Rs und Rg (i} jeweils eine Alkylgruppe mit 1 bis 15 Kohlenstoffatomen,
unter der Voraussetzung, daB es sich nicht bei allen Resten R4-Rg um Alkylgruppen handelt, oder jeweils eine
substituierte Alkylgruppe mit 1 bis 15 Kohlenstoffatomen, wobei es sich bei dem Substituenten um Halogen, Cyano,
30 -CONH_, -OCOCHj3, -OCOC2Hs, Carbonyl, Alkenyl, -OR" oder -COCR" handelt und wobei R" Alkyl oder Aryl bedeu-
tet, oder (i) zusammen einen Teil eines Ringes bilden, welcher 4 oder 5 Kohlenstoffatome und bis zu zwei aus O
oder N bestehende Heteroatome enthalt, oder (2) die Komponente -

I
R; - C -
I
o g
und/oder die Komponente
45
R3
I
50 e -rg
!
Rg
86
jeweils Aryl bedeuten.
° ‘N O R -



"EP O 488 467 Bl 3. Verfahren nach Anspruch 2, bel demR5 und Re in der
Fornmel des gel osten, stabilen N tBP©«48848riBial s zusamen eonen Tel |l sines
Ri nges bil den, "wel cher 4 oder.5 Kohl enstoffatone und bis zu zwei, aus O
oder B Diedahreh oach dnspnick 2.daitdomeRs and Redih der F@meldles aeldstem istakilan Nitioxidradikalp zugayhmed,
wobei esingn T eipes Ringearbiglen, awsichen 4 odar Slifohienstoligtameied bis zwizwei Bus (? pdes Nipestehende

2, 2, 6, 6-Helgregtome ettt es Pj peri di n- 1- oxyl handelt 5. Verfahren nach Anspruch
4, bei dem man das gel oste, stabile Nitroxidradi kal aus der G up E

be§t efre rYariakieg ngch @nqgnﬁh 3, -W@bgql e5fich ﬁ?; F’?ﬂ‘ ﬂqsqem istabilen Hywdradlkal um ein 2,2,6,6-substituiertes

4- Hydrof;'Pe'id"?"‘B‘V'é‘a lf*ram&*t hy! pi per| d| n- 1 oxyl ,

4- C)«S 2, ‘Pl per

ry tehend aus 2,2,6,6-
2,2,6, B e | le%g::f@ e'% %?giégsﬁ: Bd|n1
ausyAhi to M| g prb
man das 'S ab| e ad| |n el nem us er uppe, bestehend aus

Et hyl gc %ﬁémenmcﬁemﬁ mrh@rsfen/ae%&mcwé bei déM & das SbINHREIAAGkal in EHérPAus der
Tet r achlapigke be@dhendtul EthjiieR, DicRsrMbthah AdeRdAibA, 3618, [@¥ib8Ehzol DyR, MétaeiioR@hlenstoft,

Vet hy| - tohlofoyoh TéW@Eniovge DREKIAG, Muthlasr Pt etharuAOMiNMRligtrRiAralie) Susfd@hiteh Ebsungs-
m ts el Inetwtiost.7. Verfahren nach Anspruch 6, bel dem man das Losungsnmittel

aus der G uppe, bestehend aus Dichl ornmethan, Ethy- |acetat und M schungen
dar au?., Vexabwenhach Agspructss, be/denf mdndasLopmgémittel ave des Gasppenipdstebend ausdishlorethpn, Ethire
1-7, beilagetatundiMischurgendiaraup.autedibl it dem gel osten, stabilen Nitroxidr adi kal
kont aktiert und danach ei n hal ogenhal tiges Oxidationsm ntel zusetzt.

Vert afir aier pacheiass ademenrerendar Ausareha 12, el %%wwumm@rﬁmm

NI\;[J’(OXI Aftegsiradial hopprigiert ud dgpa W@B@F%ﬁgﬁ% #5%%Y4 1i on bis 30 000
'2I'§ 183 E fref\SI r:lgn : l l Irig ’:en%em %nan GE Ii%m;{tzlﬁ kO)é Icli(q\% %Jl)oSTellen:jggt )
Al kpxyal kano P el nem ogen t| gegn ati onsm ont akliert und

danac o, Yefanieh ﬁJ&h biffor abrinfeitroidh i AdsSrhchs YL, %Bnéim mandas M ﬁcﬁ{oﬁﬂt ot hadastiatigenh 10,

bei demgstidgioddAitaRomakiitind S4rR6A da§ b NitbRichddficil 0ot adl kal I m Bereich von 100
Teil en 30 auf sine MIlion bis 3000 Teilen auf sine MIIlion, bezogen

auf des Vetahien hdch despruét 100bey ddnkdie Wdnge arl deldstem, sthBilem\KitfokidridilalimIBaeich mSmnm 8
odes 10 auiimine Milionbis8090 Jellen dubéinegMilidnciezdogreauliias dawicto desilkotyelkanals diegler Gr uppe,
best ehend aus Chl or, Hypochlorit und N- Chlor-Verbi ndungen auwahL. 35 13.
Ver f al@ deriahege hack Ansorychithder 1Rxbisidemanan drs halggenheligy Qridationsmittel gys eriGryppe: beptebends  bei

ei ner TéHi@F%ﬂ'bﬂWh'?ﬂtB@%q"llq‘rV%Wm@GG@wﬂTﬂs 350c und bei At nospharendruck
durchffhrt und die Al kox al kansl ure bzw. sines ihrer Salze danach

abdet 1% he‘Tﬁ" 8Ff ‘\H TreiRbg|ep digseR Pl piner Tepneralpim Recgichyon | _ 3
be%j dem’ bi;l'lg, Cﬂéda lL Umé mg’ e'"est"T“?S 29 9p0acE, i 5
zuset zt . vendchatlons 1. Pr ocede de prdparation dun acide

ot oL ol i Al R BT Rk

repr,6sente un atone d' hydrogene ou |l e radical methyle ou des mel anges de
ceUX- Révepdictbionsa NDl ecul e i ndividuelle) et n set un nonbre 50 .entier
dont la valeur varie de 1 A 12, ou d un sel de celui-ci, caracterise en ce
que | bn Poxéddde prégarationdiunlacidenaddoxysioanoigue deedfordelet en se servant d' un agent
oxyﬂant en presence d'un radical nitroxyde libre et stable, solubilise, a
| ' exception des nitroxydes d'BPRMCGHRDNCEIHi res, dans un nilieu neutre A

| 6ger ement basi gue non aj uste avec un se] du t%
dans laquelle R représente un'radical alkyle qui comporte de 1 4 22 atomes de carbone, R’ représente un atome

d'hydrogéne ou le radical méthyle ou des mélanges de ceux-ci (sur la molécule individuelle) et n est un nombre

50 entier dont la valeur varie de 1 4 12, ou d'un sel de celui-ci, caractérisé en ce que I'on oxyde l'alcoxyalcanol corre-
spondant en se servant d'un agent oxydant en présence d'un radical nitroxyde libre et stable, solubilisé, & 'exception
des nitroxydes d'alkyle ditertiaires, dans un milieu neutre & 1égérement basique non ajusté avec un sel du type
bicarbonate. :

55
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“ bi carbonate. 55 10 - ' ~[1~ 11111 1121-1111 1111111
tid EP O 488 467 Bl 2. ProcedeEpwassae7Ba revendi cation 1, caracterise
on ce quo le nirtroxyde repond a la fornmule suivante: R2 R3 1 I
R1- C- N- € Riockdé sdantla RgertiiGatiorn saractérjséednice quyels nitfoxyde cfpenddie forawle swiveblel es R1, Rz
R3 et R4 represente un radical alkyle, aryle ou al kyle substitue par un
hitiroatone, conportant de 1 & 15 atopges de carbons et (b) les synboles Rs
et Re (3 reprisentent chacun-un radicaf pF’kyle qui conports de 1 a 15
at onds de carbono, pour autant que ie__ gdigcaux RI-Re ne solent pas tous
des. r.adi caux al kyle, ou un radical élgy sdbsti tue qui conporto de 1 a 15
at owes de carbons, ob 1s substituant ges Rt55 un atone d' hal ogene, un
radi cal cyano, -CONH2, -OCOCH3, - H6, “car bonyl e, alcenyle, -OR', ou
- - ob R' represente un radical alkyle ou aryle, ou (ii) font ensenble
partie d' uandiaal (9 cHabinidedybeles®y, M, RylePARBrébants a radidaPaligle, driéditiigle Sibbtitus
het er oat orgasun®&isloRbrite, Bnptitanilied & 15\btorfidsd db tamtidnd ot [b) leSsyfibaes Rz BIRR i) réfiésentent chacun
R2 K> - unradical alkyld§ui compdie 851 &% atomes de cabbrie(iour agtaisyae lgsemiizaix FERs Béso bt pastous~~~
C - R4 4Qes ragiicanssikytecoutun radidal aliytk sebstieéapihtompiarte de 3 8 I Satomes de garbone, 8 le Subelituaoti est
sui vapt | analmnedbalagine, wrradical cyanoaCONH:, DCQDH3.cOCQTbs. darbanyle,ictnyleniRb oultCOOR”,
radi cal nioliRdseprdsentejub radical nlkda Quigie, oux(ii)|fant eng@nble partip d'in royau qrisortient@9u £ gigmes de
ensenbl e saberest iuaHa Aoy hétéreptomey ehoisisgarmi @ &M i ent 4 ou 5 atones de carbone et
jusqu' a 2 Hben HagevReTeRhoi sis parmi O et N. 4. Procedi suivant la
revendi cation 3. caracterisi en ce quo le radical nitroxyde libre et
st abl?®, solubilisi est le piperi- dine- Roxyle 2,2,6,6-substitue. 50 5.
Proci d6 suivant |a revendication 4, caracteri se en ce quo |e radical
nf%foxyde libre et stable, solubilise, est choisi .dans | e groupo forne par
| es conposes qui suivent : 2,2,6,6-tt rafethyl pi peri di ne- 1- oxyl e,
4-hydgoxy- 2, 2, 6, 6- tetranethyl pi peridine- fl oxyl e,

4- oxo0- 2, 2, 6, 6-t et ranet hyl pi peri di ne- 1- oxyl e,
2,2,6,6-tetramet hyl pi peri di ne-1-oxyl - 4- | fate et | eurs nel anges.
30 et/ou le groupement
Ry
I
% -C - Ry
|
Rg
_40
/

représentent individuellement des radicaux aryle.

3. Procédé suivant la revendication 2, caractérisé en ce que dans [a formule du radical nitroxyde libre et stable, solu-
45 bilisé, Rs et Rg font ensemble partie d'un noyau ou cycle qui contient 4 ou 5 atomes de carbone et jusqu'a 2
hétéroatomes choisis parmi O-et N.

4. Procédé suivant la revendication 3, caractérisé en ce que le radical nitroxyde libre et stable, solubilisé est le pipéri-
dine-1-oxyle 2,2,6,6-substitué. -
50
5. Procédé suivant la revendication 4, caractérisé en ce que le radical nitroxyde libre et stable, solubilisé, est choisi
dans le groupe formé par les composés qui suivent : 2,2,6,6-tétraméthylpipéridine-1-oxyle, 4-hydroxy-2,2,6,6-
tétraméthylpipéridine-1-oxyle, 4-0x0-2,2,6,6-tétraméthylpipéridine-1-oxyle, 2,2,6,6-tétraméthylpipéridine-1-oxyl-4-
sulfate et leurs mélanges.

6. Procédé suivant I'une quelconque des revendications 1a 5, caractérisé en ce que le radical nitroxyde libre et stable
est dissous dans un solvant choisi dans le groupe formé par l'acétate d'éthyle, le dichlorométhane, I'acétonitrile, le
tolugne, le chlorobenzéne, le xyléne, le tétrachlorure de carbone, le chloroforme, le tétrachloréthyléne, I'étherdiéthyl-
ique, I'éther méthyi-tert-butylique et leurs mélanges. :

" | KA 0 R TR



“55 6. Procedi suivant |'une quel conque des revendications 1 & 5,

caractirisi en co quo |le radical ER04884pd8B1l i bre et stable est di ssous dans
un sol vant schol'se dans |Is groups forne par |"'acetate d ethyle, le

di chl @r diecédéesrivant ln revendicalion 6, caractérisd en ce gueljen-hoisit iesolvirit dang legreuraiermé pas ledichlene,

| et et r acPN&hene. dacdlate dgieetieursmélandep-or of ormo, | e tetrachl oret hyl ene,

| "itherdiithyl- iquo, |'Ither mthyl-tert-butylique et |eurs nmelanges. 11

| 11184 JProcédépuivantuneysiqonque desyavendicaions 147, garactéisé en ggque ign mettalcoxyalcqmo(en a@AC, 6 7
Bl 57. Prayecder radical nifsqyyde libre e \piehig seluhilist) felty, misegnroptact plant swivle delagdition diyhagerlo si t
| s sol vPfdagihaieoene groups farm par le dichlo- ronthean, |'acetate d' ethyle

et Mur L anges,. 8. .Pr.ocede sui.vant |'une quel congue des r di ipons 1
Pk o s At i

edjt radical nrtroxyde Trbre stabl'e, sol'ubr'lI'se,” ceote m se en contact

et ant 1§ Yindeds sthfant ruA il bibonqU 6k relBncRaoRd 1 L7 drR1alee 3R LAUONR met PalcoRfaRndLA corthicty ant

| areve rHJé&:ﬂEQeﬂibxy%ant Reldgang Gite MiSo §ABorfRt ﬂrlfbui_bi@dé]ﬁ&&ii@ﬁ Juumadiérhn;o%é ﬁb?é etstable

ni tr oxygsschd. bre et stable, solubilise, varie de 500 parties par mllion A

30.000 parties par mllion sur base de ral coxyal canol. 10 10. Procede

Sui g ant. Rrocadésuicantia eeendicationd 0, Sarmadriedhicequs laproportion du rédicatritrogydie ibreststable, solbbilpé.c

| ' on netvalié dal10paytias paa milion & 8.000partiesxar reiliecsuthasedyppoils ded'gicxysicalh| ogene, cette
m ss en contact etent suivie de |"addition dudit radical nitroxyde libre et
st abl 42 firesédqsuivantigrevendication &y d¢| carapteyisd on ce que faaghain | agent pydpntiglogdnd dang legioprse en
cerztf;]ue | fem@ pas leshioiedes happchieritrs @ips ampasesdVelordsi bre et stable, sol ubili se,

vart e 1 rt{jes r mllion 3. 000, part] ar mllion s ba du
ol g "BarEossh S b aRpmad .3'%60??%’4%8%5 13,12 Spperd o e g nfoded Egpgsg@?
caract erj:ﬁ?ﬁgr% o "”:pﬂ 51 ST 7 Preg RIS ST LR FrE R Aprcte oups
form par TRE2 ore, Ies hypochlorites et ies conposes N-chlor6es. 20 13.
Pr 06 4. Hhbbkatllant rd BEpiiitels Gl BIRIGRS | €3 SHAG1R) dRBTucoflidkte nGIARRIhGS ©n
ce que | sRfbnRdlhd Rk 86 rdagliohr 0cede A K> une tenperature qui vane de
-100C A 35C et & |l a pression atnospherique et -on-separe ensuite |'acide

al coxyal - canoi que ou un sel de celui-ci. 25 14. Procede suivant une ou
pl usi eurs des revendications 1 A 3, caracterise en co quo |I'n ajoute un
acisde au nel ange r6actionnel au cours de la reaction. 30 35 do 45 50 55 12
1 (|11 11]1142|12] 2112121 * C L M S
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