Process for the preparation of al koxylates using ester corrpounds'B?s CoPY
catal yst 5 Description Al koxylates are of great inportance, for exanple as
internedi ates in derivatization processes and as noni oni c conponents in
kndustrial and cosnetic detergents, clean- ers and cl eansi ng conpositions.
They are“also enployed in 10 a |arge number of applications as

emul sifiers, disper- sants and the like. .In these applications the desire
is frequently for those al koxylates which exhibit a narrow distribution of
t he al koxyl ati on honol ogs. This dis- tribution is determ ned essentially by
t he catal yst used 15 in the al koxylation reaction. It was disclosed a
long time ago, for exanple by British Patent 796 508, that antinony

pent ahal i de catal ysts lead, in the reaction of conpounds containing active

hydrogen at ongirddeis 6¢s¥PtRel Prebara®ivnofof VAl kY 18E88P a1yt lesilr
al kyl ene oxi de (for ex§¥¥le et.hyl'ene oxi de and/or propy- lene oxide), to
al koxyl at es mi?iﬁ”!ﬁi% &R Yg distribution (narrowrange

al koxyl ates). This advantage is countered by the di sadvantage of the
difficulty of handl i.ng the antinony pentahalides (severe fum ng, 25
corrosive, :ﬂﬁﬁﬁéﬂRﬁ££QC) hydr ol ysi s) and. the un- satisfactory col or
quality of the al koxylate. US Patent 4 996 364 describes unsubstituted

pol ycar box- i Qﬂgﬁ%e i n,kh e e h al as
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succi ni ¢ aci Gromdrima i Neiuat ARG Uosttt 1A Heruyddiese ldatd ne
earth netal salts _ of gpL¥parbox | ,c, nmonoesters possess ]
ers and cleansing compositions. They are also employed in
10 a large number of applications as emulsifiers, disper-
sants and the like. In these applications the desire is
frequently for those alkoxylates which exhibit a narrow
‘distribution of the alkoxylation homologs. This dis-
tribution is determined essentially by the catalyst used

15 in the alkoxylation reaction.

It was disclosed a ibng time ago, for example by British

Patent 796 508, that antimony pentahalide catalysts lead,

in the reaction of compounds containing active hydrogen

atoms (for example in the form of hydroxyl groups) with

20 alkylene oxide (for example ethylene oxide and/or propy-

lene oxide), to alkoxylates having a narrow homolog

distribution (narrow-~-range alkoxylates). This advantage

is countered by the disadvantage of the difficulty of

-handling the antimony pentahalides (severe fuming,

25 corrosive, -sensitive to hydrolysis) and the un-
" satisfactory color quality of the alkoxylate.

US Patent 4 996 364 describes unsubstituted polycarbox-
ylic monocesters in the form of alkaline earth metal salts
as catalyst for the alkoxylation of compounds containing
30 active hydrogen atoms, Suéh as fatty alcohols. Among the
' polycarboxylic acids mentioned is succinic acid, although
likewise unsubstituted. Although these alkaline earth
metal salts of polycarboxylic monoesters possess



-2- advantages in conparison to antinony pentahalides as catal yst, they
stidl always | eave sonething to be desired in respect of the honol og

di stribution and/ or appearance of the resulting al koxylates. 5 Canadi an
Patent Application 2 094 556 describes algaki netal or al kaline earth netal
salts of alkyl- or al kenyl succinic nmonoesters as anticorrosion agents for
met al wor ki ng, adwandidges odnal aempartsbnt |ttmeant¢mon§n rpetgtahmcaesoa:w

car bon at ons, I O i vVes |
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surprisingly igriRthd Fdsultiny ’Sf’ﬁi'@@éth metal salts of al kyl- or.
alkenylsu00|n|c hal f - esters are use as catalyst for al koxylations, a

further inprovenent is achieved wth regard to the narrow honol og
di stributison Lawhaginrpatent§ Appe icatibhi 29 gk 0356 aaeacrIbaspraslma
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formulae (1) Hxem Y )taoépoﬂa[rbplﬂ] atomsr Prefer?b}Y[GF‘P? 9 to 15 carbon

10 atoms. The document gives no mention or indication in the
direction of any other possible application for these
half-esters of the substituted succinic acid. It has now
been surprisingly found that, when alkaline earth metal
salts of alkyl- or alkenylsuccinic half-esters are used

15 as catalyst for alkoxylations_, a further improvement is
achieved with regard to the narrow homolog distribution
and appearance of the resulting alkoxylates.

The process according to the invention for the prepar-~
ation of alkbxylates by alkoxylating compounds containing
20 at least one active hydrogen atom in the presence of a
salt of a succinic monocester as catalyst comprises
carrying out the alkoxylation in the presence of at least
one alkaline earth metal salt of an alkyl- or alkenyl-
succinic monoester, of the formulae (I) and (II) below

R-?H'-coo-(cnzcnzo)h-kl (M2+) y (D
CH3~CO0™
2
CH2-COO-(CH2CH20) n-R1 | (M2+)y (II)

| R-CH-COQ~ '



-3- in which R Is CJerr] to (Jerr] alkyl or (Jerr] to (Jerr] alkenyl, n

Is-a nunber fromO to 6, Rerr] Is CJerr] to (JQerr] alkyl or CJerr] to
C err] al kenyl or hydrogen, 5 if nis1lor >1, M is Ba, Ca or
Sr, and y is a nunber fromO0.9 to 1.8.41n the fornmulae (1) and (I1) Ris
preferably a (Jerr] to (Jerr] al kyl or %:[err]' to CJerr] alkenyl, nis

preferably a rywrkaiickd fromO to 3, R[err] is preferably a (Jerr] to
Clerr] alkyl or a (Jerr] to Cl2 al kenyl, and nmay preferably also be a
hydrogen atomif nin 1 or > 1, andy is preferably a nunber from1l to 1. 3
and particul alﬂy pri@‘eualtby EmYIea@ €3 c&gnanﬁﬁw_oce Mis preferably

Ca. The al ken re e ave from1l to 3 double bonds. The
-al kyl and al k h ?‘ =o qq‘hé’ar *pbranched. Al kyl and al kenyl may
al so be pr ese®t | n :llﬂnGlf d:prch; alkylires, cg d&o € gnplkenylt b hpdrogéna

m xture ofg C12 and 4 aniI rr] alkyl) or Cferr] and Cerr] al kenyl
(Cerr] alkenyl) or err| and df err] 20 al kyl and al kenyl groups.

Among the al k¥ | neiéaﬂqw G 2T Sxl,t and o0 be used according to the

invention, of ya sugy @ Qunibelr TRl 0S¥PEL fulged with an alkyl group or an
al kenyl group, those substituted wth an al kenyl group are preferred; i.e.

Rin formulae (1) and (11) is prefer- 25 ably one of the al kenyl groups
mentioned. Theor mdorﬂtﬂrde] ('Iﬁ)Sldﬂd F(Gﬁ)rﬂnﬂé“ibmﬁﬂfa' neal @ypol, on

(he e bandauda BLEEaD Koo, oLkt ol o Sl it Sl e
i sobut yl 20oct Eiromo 8t Say8, E%cw ,pﬁferahélqewlca_ ﬂodefylamm n Cdotiecenyl ,
oleyl, octadegd; gigad{1, 6hAlnay Prvberadi} Wldd'bd A Iydiédin atom
ifnis 1l or > 1, and y is preferably a number from 1 to
1.3 and particularly preferably 1. For reasons of con-
venience M is preferably Ca. The alkenyl groups prefer-
15 ably have from 1 to 3 double bonds. The alkyl and alkenyl
groups may be linear or branched. Alkyl and alkenyl may
also be present in the form of mixtures, for example in
the form of a mixture of C,, and C;, alkyl (C,,/,;, alkyl)
or C;, and C,;, alkenyl (C,,;;4 alkenyl) or of C,, and of C,,
20 alkyl and alkenyl groups. Among the alkaline earth metal
salts, to be used according to the invention, of a
succinic half-ester substituted with an alkyl group or an
alkenyl group, those substituted with an alkenyl group
are preferred; i.e. R in formulae (I) and (II) is prefer-
25 ably one of the alkenyl groups mentioned. The radical R?
resulting from the esterification alcohol, on the other
hand, is preferably one of the alkyl groups mentioned.
Examples of alkyl and alkenyl radicals, therefore, are
methyl, propyl, butyl, isobutyl, octyl, octenyl, decyl,
30 decenyl, dodecyl (lauryl), dodécenyl, oleyl, octadeca-
dienyl, octadecatrienyl and tall_ow-fatty alkyl. |

| It has been found that an even higher effectivenels with
regard to catalytic activity and narrow homolog distri-

_ bution is achieved by carrying out alkoxylation in the
35 presence of at least one succinic monoester salt of the
formulae (I) and (II) if from 10 to 70 %, preferably f£rom



It has been found that an even higher effectiveness with regard to

cat-al ytic activity and narrow honol og distri- bution is achieved by
carrying out al koxylation in the 35 presence of at |east one succinic
nonoester salt of the formulae (1) and (Il) _if from10 to 70 % preferably

frem “4- 30 to 60 % of the titratable al kalinity of said salts have
been neutralizpgl Wai g9 &N '@rw&'ﬁi%&mcﬂliﬂiﬂﬁi@| b2 MaildVsalts
solubility in vvater with 't tions Ba, Ca Sr. Preferred mneral acids

are sulfuric a¥e® w]se%ra & wsdng, A ae?asqfewﬂd which
phosphori ¢ acmhiﬁewf)lm@@lubﬁ&tﬁl& aﬁﬁbzé [vﬁﬁl:l )the'l'hﬁtﬁldtﬁé iBw, g th

metal salts of_a K Glqal € hal [ S

accordance w t?‘P# rﬁ‘g#?ﬁeé “%g}/"f&;é &ﬁaF‘&Sﬁ%ﬁ ggr gngéﬁér ally
10 preséent amdl mlt;ﬁnm)aaaracltdomm )cormdcné.lsloy phasphoabbe adigt
exanpl e as ﬁ%ae k of Hoechst). They are
preferably prep ecf by re?ht |°#h%%' er‘%g'yl n‘g?j céirespondl ng al kyl - or

al kenyl succi ni ¢ anhydrides, or alternatively the corresponding acid 15 _
conpounds, W 44g! €041 6 ed s 6eR1 caale 1de Qi1 2laidor Ity cohol s
of the fornul a gl #ﬁi OH, ere g{qc‘aqé an noare as def I n
equi mol ar quart¢$ ﬁréﬁﬁPFﬂg tPhJ?’c PR dRAGCRARBER ¥ t 9et al
salts from theldwsntiomg (al syl pdaribalokﬂlylfsmﬁ Cwhidh - &S‘berg‘ezﬂi:allaﬁl ng
basi c al |ne earth?rret aaﬂg,rzgoun? E‘Pexa t he aceta OXI es,

car bonat TXY 2% ’PF anar APvut at a
t enperature ofahlomﬁktm&&ﬂ{erag ®Hogtandr U n-gragsimmd, unaﬁsmaa:k
of Hoechst). They are preferably prepared by reacting
(esterifying) corresponding alkyl- or alkenylsuccinic

anhydrides, or alternatively the corresponding acid

15 compounds, with alcohols of the formula R'-OH or alkoxy-

lated alcohols of the formula R'-(OCH,CH,),-OH, where R!

and n are as defined, in equimolar quantities, and

preparing the corresponding alkaline earth metal salts

: from the resulting alkyl- or alkenylsuccinic half-esters

20 using basic alkaline earth metal compounds, for example

- the acetates, oxides, carbonates or hydroxides. The
esterification is preferably carried out at a temperature

of from 60 to 150°C without using a solvent, under a

nitrogen atmosphere. The half-ester is then reacted with

25 preferably one oxide, carbonate or hydroxide compound of

barium, calcium or strontium, the hydroxides being

preferred, to convert it into the salt of these alkaline

earth metals. The alkaline earth metal compound is

exployed, corresponding to the value y in the for-

30 mulae (I) and (II), in a quantity of from 0.9 to 1.8 mol,
preferably from 1 to 1.3 mol and particularly preferably

in a quantity of 1 mol per 2 mol of half-ester compound.

' The reaction of half- estér and alkaline earth metal

compound is preferably ca.rried out at a temperature of

35 from 60 to 160°C using a 1ow-boil:|.ng, inert, organic
solvent, such as toluene and xylene, and/or a higher-

boiling, inert, organic solvent, such as hydrocarbons,

acetals and ethers having a boiling point > 150°C at



ni trogen atnosphere. The half-ester is then reacted with 25 preferably
one oxi de, carbonate or hydroxi de conpound of barium calciumor strontium
t he hydroxi des being preferred, to convert it into the salt of these

al kaline ;earth netals. The al kaline earthgnmetal conpound is enployed,
corresponding to the value y in the for- 30 nulae (1) and (lIl1), in a
quantity of fratmésphéesid. prvasure.ciTHabkitétowf]l teadtLonDiforndd is
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for exanple orPSCP%EiaRce Jith the, "'“T?F"c#ﬁ% P ke, oz, of

appr oxi mat el y zﬁﬁ) MBI 'S hpyswrpasds KABat ﬁhe)rsd]fvédlﬁvmm um; ben est er

salts to be e cordan nvent| talil |n t he
 formof an 0|I %re %ppﬁsegi%ﬁgfgthg ch zé% @ﬁﬁﬁbyed

is a m>d1D%3cﬁolt~at&nd hi gher-boi ling 10 solvents - The abovenentloned
partial neutralization of the titrat- able alkalinity of the alkaline earth

netal salts of the alkyl- or alkenylsuccinic half-ester is preferably
The abovementioned partial neutralization of the titrat-

able alkalinity of the alkaline earth metal salts of the
alkyl- or alkenylsuccinic half-ester is preferably
carried out by adding the mineral acid in the form of a

15 from 10 to 50 % strength by weight agqueocus solution to
the succinic half-ester (at from about 20 to 100°C) in
the stoichiometric quantity required for the degree of
partial neutralization (of the titiatable alkalinity
determined beforehand) which is sought, after which the -

20 water present in the reaction product 1s removed by
heating at from about 50 to 150°C, if desired with the
application of vacuum. The product obtained is of liquid.
to semisolid consistency.

The quantity'of'catalyst~according to the invention can
25 vary within broad limits and is in ganexgl from 0.1 to
5 % by weight, preferably from 0.5 to 3 % by weight,
these percentages by weight being based on the weight of
the product to be alkdxylated. The catalyst is added to
the product to be alkoxylated in the quantity indicated.
30 It can also be generated in situ, for'axample by first
adding to the fatty alcchol to he alkoxylated a defined
quantity of an oxide, carbonate or hydroxide of barium,
calcium or strontium,ithe hydroxides being preferred,
adding the - corresponding stoichiametric quantity of
'35 substituted succin;c anhydride compound, said quantity
‘resulting £ram,formulae (I) and (II), and then drying the
mixture, applying a vacuum if desired, before beginning



carried out by adding the mneral acid in the formof a 15 from10 to 50
% strength by wei ght aqueous solution to the succinic half-ester (at from
about 20 to 100[err]C) in the stoichionetric quantity required for the
degree of partial neutralization (of the ¢ijratable alkalinity determ ned
betorehand) which is sought, after which the 20 water present in the
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addlngtothefatt al cohol at ed defi1 ned quanti

oxi de, car bon®te & Fepperakuze of ﬁmtﬁﬁ/ %M%M:oprafﬁsﬁhlar ’-‘Pﬂe
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quantity . of |tute cci.ni,c _an rid np uantity
resul ting fro%ifo HERXE % be i%d“%ﬁ gr yg’ﬁg M Bl vi ng
a vacuum i f dmtdnhudua‘]qr.e rl‘hgl nquangtity6 ofie alkybedet |ax:|.deThé.s| niaitu
vari ant al h t HEH; |l?ﬂ¥ EB'Q g r| d h
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product s accora mrrl-d.qqél@r from 2 to 15 mol, per mole of compound to
be alkoxylated. The resulting alkoxylate can generally be
employed without separating off the catalyst beforehand.

The alkoxylation cataljrst according to the invention has
15 a high catalytic activity and leads, in a relatively
short reaction time, to practically complete conversion
and a high yield. The alkoxylate has a narrow homolog
distribution and is also colorless and in many cases
clear, and therefore has a good appearance. A further
20 advantage is that the ‘catalyst proposed in accordance
with the invention can also be formed easily in situ.

Although the nature of the alkylene oxides and of the

compounds containing active hydrogen atoms is not criti-

cal for the process according to the invention, the
25 following comments are made with respect to it:

The alkylene oxides 'en'tployed ‘are preferably ethylene
oxide, propylene oxide and/or butylene oxide, with
preference being given to ethylene oxide and/or propylene
oxide. Ethylene oxide is particularly prefefred.

30 'Examples ‘of compbund§ é‘oﬁéﬁiﬁing active hydrogen atoms
.are those containing hydroxyl groups, and also amine
_ compounds and acid compounds such as fatty acids, those
‘mentioned initially being preferred. Examples of com-
pounds containing hydroxyl groups are alcohols, amino



5 invention as catalyst is carried out conventionally,

. €.

at a

- tenperature of from60 to 200[err]C, preferably from 100 to 180[err]C, and
at a pressure of fromabout 0.5 to 6 bar, the al kyl ene oxi de bei ng netered
in in portions or continuously. The quant.) ty of alkylene oxide is in 10
gener al froml to 30 nmol, preferably from2 to 20 nol and in particul ar
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20

a capillary gas chromatography after preceding

25

30

undecanol, lauryl alcohol, isotridecyl alcohol, stearyl
alcohol, coconut fati:y' alcohol and mixtures thereof, and
also 2-ethylhexanol, -hexyldecanol, 2-octyldecanol and
similar Guerbet alcohols.

The invention is now illustrated in more detail with
reference to examples and comparative examples.

The homolog distribution of the alkoxylates obtained in
the examples and comparative examples was determined by

derivatization. The parameter given for the homolog
distribution is the so-called Q value in accordance with
the equation Q = n* - p?, :I.n_' which n* 1s the average
adduct number (average degree of alkoxylation) and p is
the percent by weight of the most frequently occurring
alkoxylation homoiog. As is known, this Q value is a good
measurement parameter especially when the alkoxylates
concerned are those _havi-ng an essentially equal average
degree of alkoxylation. Higher ‘values of Q indicate a

more selective alkoxylation and an alkoxylate having a

narrower homolog distribution.

a



-7- alcohols, perfluoroal kyt “alcohols, glycols, glycol nonoethers,
glycerol, phenols, cresols and the like, with al cohols being preferred.
They may be derived fromnatural sources or from synthetic processes, nay
be 5 primary, |inear or branched, saturated or unsaturated and nono- or
pol yhydric, exanpl es being oxo al cohol s; jerbet al cohol s, Ziegler '

oo o L Bl B S el S gL Ay i

al kanol s 10 (fatty al cohol s) or m xtures thereof, for exanple m x- tures

of Jerr] and err]). Exanples of the preferred al cohols
azgaﬁ.yqe oﬁkﬂ Y 100 .

are butanol, hexanol , ‘nonanol , isononyl al cohol, decanol,
undecanol , iso- undecanol , | auryl aIcohoI |sotridecyl al cohol , stearyl 15

al cohol , COCOﬂ.UhoflaUﬁyaib:%&@*lhu&&dn&bxhﬁh?&rlhér EQf redfledl Woth 1 mol

_zzil ggﬂg: gex_alt_ﬂgl an%ﬂ‘t“??(%‘ﬂ I‘ch%m ﬁe&g"l%%ﬁ Bgf e?®nce to

e?Enpl Ies 8nd dQompdr oFi vﬁ.ethﬂpémslg]aﬁ:ol ibnohﬂthlyglgeﬂherr (Mmpbe o3A}) he
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derivati zat i oror¥espoadimgt esllgenaalsdam.nine halrﬁ{-egtdrst ﬂldnmdimg som he
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which n* is the average ad er (average egree o ) “an
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earth metal hydroxide are stirred together at room

temperature, and the water which forms is removed azeo-~
- tropically over about 2 hours at from 100 to 120°C. 10 g
15 of filter aid are then added, the mixture is filtered,

and the toluene employed is zremoved from the clear

filtrate on a rotary evaporator. About 60 % strength by

weight solutions of the alkenylsuccinic half-ester

alkaline earth metal salts are obtained as clear, reddish
20 brown oils.

n

Examples 11B to 13B (partial neutralization)

0.4 times the stoichiometric quantity of H,80, (as a 25 %
strength by weight aqueous solution) neéeasary to neutra-
lize the alkalinity is added to 100 g of an alkenyl-
25 succinic half-ester calcium salt having a titratable
alkalinity of alkali number 106 (mg of KOH/g), the
mixture is -stirrad., and water is removed under vacuum
(20 mbar) at 90°C. A yellow, pasty substance is obtained.

Exazhpleé 1A to "10A and 11B to 13B are summarized in
30 Table 1 below with reference to formulae (I) and (II):




degree of al koxyl ation. Hi gher values of Qindicate a nore selective

al koxyl ati on and an al koxyl ate havi ng a narrower honol og di stribution.

-8- Preparation of the catalysts according to the invention: Exanples 1A to
10A 1 mol of al kenyl succinic anhydride 4 ® reacted with 1 nol of alcohol, 1
nol of ethylene glycol (Exanple 4A) or 5 1 nol of triethylene glycol
nonoret hyl et chl@EiarrpI e 3A) at from60 to 150[err]C under an N err]

at mosphere to give the correspondi ng al kenyl succinic hal f-ester. Dependi ng
on the al cohol, the reaction tine is between 3 and 25 hours at an

over pressure l.onl of the 10 __alkepylsuccinic
hal f - est er |I ar eg this way, 600 M of ?Aol uenel 298 g of minkral éil
and 0.55 m)l I|ne ear?h rret al Hydro% de ar e| §tirredHt oget her at room

t enper at ur e, » P
about 2 hour% at 14rom488_g0 - : e then
added, the 'xtué‘é |slihbtefe‘&a e-- dd ffom
the clear fiftragg on 15048 q;%\t strefth by ei pht
sol utions of jthezg Ike 24 bart h=fretal [ sal t§ are
obtai ned as ¢l easy re b hc 1B t$% 13B rt}al
neutralizatipn) @a4 tlfrgé nf H:Et ilant roy of [ '7‘r] ( a gs %
strength by yei ghi aqtpgo ’2 to |n guira- $ze t ' :
‘alkalinity i$ added t nl al lfe_m/ ' slugc nic ;If eplier |
calcium sal t|haveng a|ibb c;z?}h enyl :I.sobutyl | 0|  Ba 1|
} 104 {iso C;;-alkenyl | isobutyl } 0 { Sr : 1 :
| 11B° |is0-Cj,-alkenyl | isobutyl | 0 | Ca + H2804 | 1 | |
| 128 |iso- Cu-alkenyl | iscbutyl | 0 | Ca + H3PO; | 1.8 |
I 138 liso-cn-alkenyl { Cu,.u-alky]_.} 0 ; Ca + H2804 :-1 ;

Alkoxylation 1in the presence of the catalysts of
Examples 1A to 10A and 11B to 13B: '

Examples 1 to 15

5 1 mol of a fatty alcohol (that is, for example, 194 g of
Cy2/14 3lkanol) are weighed into a glass pressure reactor:
and, by heating and appljring a vacuum or alternatively by
passing in nitrogen, the alcohol is dried until its water
content does not exceed 0.10 % by weight. Then 0.9 % by

10. weight, based on fatty alcohol, of catalyst (for example
2.9 g of the 60 % strength by weight solution of catalyst
1) is added. After heating the mixture to 160°C, the
metered addition of ethylene oxide _(EO) is begun, and all
of the envisaged quantity of EO is :I.nje_cted" at fro:m'lso
15 to 180°C at the rate at which it is consumed by reaction

(which can be detarmined from the pressure decrease in

the reactor) '

' The results obtained with the catalysts according to the
invention using this alkoxylation procedure are



T

al kalinity of alkali nunber 106 (rrg' of KOH g), the mxture is stirred, and
water is renpoved under vacuum (20 nbar) at 90[err]C. A yellow, pasty
substance is obtained. Exanples 1A to 10A and 11B to 13B are sunmari zed in

30 Table 1 beloww th reference to forrulae (1) and (I1): -9- Table 1
Exanpl e R : Rl err] n M Y 1A

i so-C[err] - alsiempdrizedobimy| Table 2Cabelow, lwBidch aleo(] elon]taé.hlsenyl
octyl 0 1 3A  iso-(err]-al kenyl nmet hyl

1 4A _iso-&’é‘r%aljkeny H 1 Ca 1 5A

I so-( err]-al kenyl | auryl 0 Ca- 1 6A i so-C[ err]-al kenyl

isobutyl O pxaiEme 16 (im 7L fbﬁ:@éi& BHKUNE catalFEt)! 0 Ca
1 8A n-Clerr]-al kejﬁyl( |s‘(:)ttl)uty : i Ca caaﬁﬂg

i so-Cerr] -al kenyl i sobutyl 0 ‘Ba 1 10A iso-(err]-al kenyl
i sobut.yl 0194 % of C,; ,? linanclsuCinel)]aﬁbkaazghedsmhubyh glassa +

oL 7S mea L EMER Rt 9800 e 4o 0, ARl iR |

presence of td:ﬂnxdt:b:lqs(% 34 Emalpl eselAdﬂ@dloAﬁa:ar | th t mitB@rehaspl es 1
to 155 ?é@%&yféiﬁ&hghoﬁhéimés 0f{28 Xéﬁpb‘)‘ %1 tred hQ[ e”]
al kanol ) are vvel he | ass pressure reactor and atin

appl yi ng a veﬁiu(ﬂﬁ)w 63 + &7 n‘w‘ﬂrbl §-8b yekexrad, inn HPFlrdﬁ%ﬁ mi-%E“ﬁ?cé-ﬁol i's
~dried until id@iMédrat Ao feecs Rehrexrred 1. d¢ gode 19e80btrengen 0.9 %

oy 10 by weight H,80, (2.20 mmol) are added at 90°C, corres-
| ponding to about 60 % neutralization of the basicity of
the alkaline earth metal compound. Stirring is then
carried out at reduced pressure (residual pressure about
20 mbar) for about 2 hours at 130°C in order to remove
15 the water. The reaction with the epoxide is then carried
out at a temperature of from 150 to 170°C.

Table 2
I I | Catalyst. | I | i
| Bxample| catalyst | Quantity |- ::::::i fmol of BO/lQ index!
| | | (% by wt.) | | mol of  y I
I [ | I i alcochol 1 |
1 I I |- - o |
1 1 ] 1A I 0.9 | mCi214 | 4 | 1100 |
o2 A I 0.9 | Ci2/14 - | 4 | 1000 |
I 3 | 3A I - 09 | w2514 | 4 | 1020 |
| 4 | A I 0.9 InCi2ia 1 .4 | 1050 |
I 5 ] A | 09 I G214 | 4 | 1000 |
I 6 | - 6A I 0.9 | nC1214 | 4 | 1000 |
7 7A | 0.9 - | nCi2z14 | 4 | 1030 |
| 8 | 8A I 0.9 . nli2n14 | 4 | 1030 |
| 9 | %A I 0.9 | nC12/14 | 4 | 1000 |
| 10 ] 104 I 0.9  InmCin1s | 4 | 1000 |
| 1 | 1z I 0.9 | Ci2p1a | 4 | 1850 |
d1 12 1A | 0.9 | n-Ci6/18" | 8 | 1350 |
| 13 | 118 | 0.9 | Ci2/14 | 4 | 1840 |
1 4 118 | 0.9 | n~C12/14 | 6 | 2300 |
I 15 | 118 I 0.9 | nC2ns | 11 | 3500 |
g 16 | in situ’ | | .4 | 1770 |
I. N | I | |

1.0 I n~Ci2/14
|




10 weight, based on fatty al cohol, of catalyst (for exanple 2.9 g of the
60 % strength by wei ght solution of catalyst 1A) is added. After heating
the mxture to 160[err]C, the netered addition of ethylene oxide (EQ is
begun, and all of the envisaged quanti-tgiof~- EO is injected at from 150 15
to 180[err]C at the rate at which it is consuned by reaction (which can be
det ermi ned f r¥he takkoxylschase of Examplesn 1f te dfaand 12 are edsakt andbt ai ned

with the cat ﬂé!ﬁ% tfygd lhpﬂ | ation
procedur e a?leﬁ/ééé JQ?BE umTJa?‘i ze ri\éeq:td]_q& alisd %& 1% ‘ﬁ' *ch al so
contai ns Exanple 16. Exanple 16 (in situ formation of the catalyst) 194 ¢

of Jerr] al kehiflakaleid JEsndIdy dhaghd 0 a glass 5 pressure reactor,
and 1.95 g of iso-(err]-al kenyl succinic anhydride (7.34 nmmol) are added.
After the m xture has been stirred for a short tine, 0.28 g of 97 % by

wei ght Ca( OH)is r ethoRyldtith! Jredctitiiecr 66 Exampla 1 thﬁdm'm uwarei s

stirred 130 1 ho 1.96 of ,11 % s th 10
wei ght [érr] %pf‘f}f%mﬁ‘) §58&H§8%&9"9 19 ]t an oré oﬁafﬁﬁcto about
60 % neutr al itdatelyn of tEOepba:smoﬂ.teyocﬁf :ln&eial!.ka.ll.cnhoéabt hhsecal:alyspound

St bout
50 nbary | foriRLd M Baic err W SEOUGS GhEabaualuReRcauig abou
wat er . The réﬂﬁq%@%QWQ#ﬁi%mﬁ# t%%ﬂ%dgéﬁtmht manPEﬁbl!F-ature
of from 150 texhlet)| artd CcJ@Aiﬁ@ﬁ.tedy&om tﬂlxlmlssv 239 cited at

10 the outset.

The comparative examples are summarized in Table 3 below:

Table 3

I | Catalyst | lmol o

: mol of EO I
Comparative ngg_tity | Initial, [mol of 1‘! index|
| example | (% by wt.) | alcohol |alcohol I
{ : ' | _
|

| | | I

| | 0.9 | nC12114 | 4 | 1000

: 2 : 0.9 | 12714 | 6 | 1300
| | |

The alkoxyates of c::mparat:l.ve Examples 1 and 2 are highly
cloudy.



Exanpl e  Cat aI ~ quantity al cohol rml of EQ Qi ndex (%by W)
4

10072 © "% 5 IIIIIIII |l||| NEAII, .. "7 o000 3

0.9 . n-Clerr]- * “at " 1020 4 _12 4A 50 93 @C[err]
4- 1050 5 5A 0.9 C[_err] Z?% /foc?é

6A - - Pdtéht claime C[err] 4 1000 7 0.9
n-C err] ' 4 1030 8 | 8A 0.9 n derr]

4 1030 9 9A 0.9 n-Clerr] 4 1000 10

10A 10. 9 A procéper rqor the preparatidi) oF alkoxyﬂiiE’es by g ]
0.9 n-C err] (Z E% ié[ﬁ err

8 1350 13 alkoxyfj%tﬂlng co%% conta @igr at leasf one 1840
14 11B. active hyjirogen atgmedm the prese&ce of2408alk of a- 11B
0.9 ~sn-Cerr ]succin:l.c 1inonoest3§00a§6 catal;H(\: Si Uﬁic f:ogg}:igf

n-C err] 0 formation oxylates o anples 1 to

10 and 12 are cl ezﬁa:ﬁd'% St Fhe-alkonydation,dng Presgpeespfgat| vy

cl oudy. Conparat i \lmalétamﬂeealkaa.liﬁhf ediithCinaenl! ah%enoteaﬁt afmsnof Exarrpl es
1 and 14 were 5. et ho ti-on t res

tively, of EO per aﬁ'@ﬁ%&g‘ﬁ‘ﬂ(‘:ﬁjﬁ %‘Fﬁaﬁ’ #etg'ft a? I S:El)ed | ng a
cal ciumsalt of tHEI)ndedom t uted haI f- ester of succinic acid with -

di et hyl ene egcoI nonoet hyl ether, i.e. catalyst no. 2 fromEP-A.0 337 239
cited at - ' ' : : '

-R’-C,!H-COO-(CHZCI-IzO)n-Rl (M2+)y (I)
CH2~-C00~
CH2-C00~- (CHCH20) n~R1 (M2+)y - {II)
R-CH-CO0~ ' |
- 2
10 | in which

R is Cg to C3; alkyl oxr C; to C,, alkenyl,
n is a number from 0 to 6, _
R' is C; to C;; alkyl or C; to C,; alkenyl or hydro-
gen, if n is 1 or > 1,
15 - M 1is Ba, Ca or Sr, and _
| Yy is a number from 0.9 to 1.8.

2. The process as claimed in claim 1, wherein R is a Cg
to Cyy alkyl or a Cy to C,, alkenyl, n ‘is a number
. from 0 to 3, R! is a C, to C;, alkyl or a C; to Cpo
20 alkenyl, or a hydrogen atom if n is 1 or > 1, and y
L is a number from 1 to 1.3 and, in particular, is 1.
3. The process as claimed in claim 1 or 2, wherein R is
one of the alkenyl groups mentioned and R! is one of

the alkyl groups mentioned. |



10 fhe outset. The conparative exanpl es are summar i zed in Tabl 6 3 below

'(I)'?bl e 3Qcﬁhgle¥8texanpl e (% b;ml/vt 0; Edal Eggg?r a;: \C/ghgilaﬂ"m””'”"'mm””mm)

n-l[err]. 4 1000 2 {306 The #l keoxyat es
of Conparative Exanples 1 and 2 are hi gj'ly cI oudy - 12 -
HOE 93/ F 929 f£at enfhé IpidBesh aa%aaaﬁeaSiﬁOén&F@r REGHREIGH iamidls al lgaxy! ates

bK al koxyl at i n]g c mlg]dse:l;)gat st on ctive hydrog;;_aast_omm}]n ]
t he presence of a%a @Lﬂ?c ﬁ'(?gs ic

conpri ses carryi ngemmd dmaiallleigtl a:tne)mudeiuie: W:Ofsaa.tt b@a%heo][le )

al kal i ne earth net an Kyl en CI nic ester _of the
formulae (1) and (ﬁsﬁg.#e V\;Ji)er?'?a (fII) ﬂ‘fﬁh &ﬂ elen |3g€fg??‘]a . Cerr]
al kyl or " err] tregating athenwucainiics momemeerf compound Oyithean] is
Gerr] to Cerr] alode Olcadiidtd 2eiyidonalde?BHl b1 K" 8a108m bl " 1S 1L

or > 1, 15 , y IS an rom 1.8. 2.
The process as cl zﬁ"rﬁﬂ?qjﬁ"%lﬁpmal qupRELty RE sf%P’E:[ 8r$f] to 1.8 mol,
preferably from 1 to 1.3 mol and in particular 1 mol

per 2 mol of succinic monocester.

10 5. The process as claimed in one or more of claims 1 to

4, wherein from 10 to 70 %, preferably from 30 to

60 %, of the titratable alkalinity of the succinic

monoester salt of the formulae (I) and (II) have

' been neutralized using an inorganic acid which forms

15 . salts of low solubility in water with the cations
‘Ba, Ca and Sr.

6. The process as claimed in claim 5, wherein the
inorganic acid employed is sulfurous acid, sulfuric
acid, phosphorous acid or phosphoric ‘acid.

20 7. The process as claimed in one or more of claims 1 to
6, wherein the alkoxylation catalyst is present i_n'
" a quantity of from 0.1 to 5 % by weight, preferably
from 0.5 to 3 % by weight, based on the quantity of
compound to be alkoxylated. |

25 8. The process as claimed in one or more of claims 1 to
- 7, wherein compounds containing hydroxyl groups are
‘alkoxylated using ethylene oxide or propylene oxide
or. a mixture of the two.

9. The process as claimed in one or more of claims 1 to

30 7, wherein a fatty alcohol is alkoxylated with
ethylene oxide or propylene oxide or a mixture of
~ the two. ' '

10. The process as claimed in one or more of claims 1 to



to C20 alkyl or a Jerr] to CJerr] alkenyl, nis a number fromoO to 3,
Rlerr] is a Cerr] to (Jerr] alkyl or . a (JQerr] to (err ) ME vl ,
or. a hydrogen atomif nis 1 or >1, and y is a nunber ”Iﬂ“"lu“m" ﬂn :

in particular, is 1. 3. The process aspglained in claim1ort 2" weréin R

i s one of the al kenyl groups nentioned and Rlerr] is one of the alkyl
groups nentioned. g, 4vherelif BhECAfHcyTered AbkRde MPNAnmPloyed® £h @ ains 1

to 3, wherein al koxylation i arried o in_the pres- epnce of at_least one
succi ni ¢ nonoest er F'{BY ?ﬁetc’?‘?ﬂ rﬁJItz?e‘i%l Pén@‘flwfﬂkﬁ’gﬁ‘f%"%ﬁ°
obt ai ned by 5 be atkoxylbgtéde succi ni c nonoester conpound with an

oxi de, carbonate or hydroxide of barium calciumor strontiumin a quantity
of fromO.-9 to 1. 8 nol,. preferably from1l to 1.3 nol and in particular 1
nol per 2 nol of succinic nonoester. 10 5. The process as clained in

one or nore of clains 1 to 4, wherein from10 to 70 % preferably from 30
1o 60 % of the titratable alkalinity of the succinic nonoester salt of the
formulae (I) and (11) have been neutralized using an inorganic acid which

forms 15 salts of low solubility in water with the cations Ba, Ca
-and Sr. 6. The process as clainmed in claim5, wherein the inorganic acid
enpl oyed is sulfurous acid, sulfuric acid, phosphorous acid or phosphoric
acid. 20 7. The process as clained in one or nore of clains 1 to 6,

wherein the al koxyl ation catalyst is present in a quantity of from0.1 to 5
% by weight, preferably



JromO0.5 to 3 %by weight, based on the quantity of conpound to be

Al koxylated. 25 8. The process as clainmed in one or nore of claims 1 to
7, wherein conpounds containing hydroxyl groups are al koxyl ated using’

*et hyl eng oxi de or propyl ene oxide or aipixture of the two. 9. The process
as clafmed in one or nore of clains 1 to 30 7, wherein a. fatty

al cohol is gkgeaded ed with et hyl ene oxide or propylene oxide or a mxture
of the two. 10. The process as clained in one or nore of clains 1 to -
14 - 9, wherein the al kylene oxide in enployed in a quantity of from2 to
15 nol per rEtacads cfopothe tpreparaltiion of celkoxylates using ester

compounds as catalyst

According to the invention the alkoxylation of compounds
containing active hydrogen atoms is carried out in the
presence of specific alkaline earth metal salts of alkyl-
‘or alkenylsuccinic moncesters as catalyst. The alkoxy-
lates obtained have a narrow homolog distribution and a
good appearance.



