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ALKYL POLYOXYALKYLENE CARBOXYLATE®SURFACTANTS Thi's invention rg: %tﬁ%%%%
surface active agents. Mre particularly, it relates to novel

pol yoxy- al kyl ene carboxy| ates and to their use as surface active 5 agents.
The invention provi dés conpounds and.-#kxtures of fornula | [ERR] R where R

IS [ER’R] RI'is [ERR] al kyl, 10 R is [ERR] alkylene, m is O or
0.1to 30, p is0.5to020, n is Oor 0.1to 30, and A is hydrogen a
cation selected from 15 al kali metal, alkaline earthGEEﬁ?,
amoni um Mono-, di- and tri-[ERR] al kanol - annnniun1 mono-, di-, tri d
tetra-[ ERR] -2- al kyl ammoni um  pyridi ni um and norpho- linium wth the

provisos that: 1) m+ n + pis 1.0 to 50; and

ALKYL ?OLYOXYALKYLENE CARBOXYLATE SURFACTANTS

K_/ : This invention relates to surface active agents.
More particularly, it relates to novel alkyl polyoxy-
alkylene carboxylates and to their use as surface active

_ 5,§gents.__ |
The invention provides compounds and mixtures of

formula I

R‘-Q —+ CH2—CH2—0 —')';‘ -(—CHZ-CH—O +i’_(- FHZ-CHZ—O_--);RZ-COOA X

Ry

\_ : where R is n -C alkyl. .

6-22
1 is C l_4alkyl,

w

10 is Cl_3a1ky1ene,
is 0 or 0.1 to 30,
" is 0.5 to 20,

is 0 or 0.1 to 30, and

» B8 9 B-L?'

is hydrogen or a cation selected from
15 : | alkali metal, alkaline earth metal,
ammonium, mono-, di- and tri-C,_,alkanol-

ammonium, mono-, di-, tri- and tetra-C1_4-



5
18al.kyl

2) mand n cannot both ‘be zero. Ris preferably n-C
+- nore preferably n- [ERR] and.nost preferably [ERR]“R i's preferably
met hyl or ethyl and nore preferably is nethyl. Wien a nol ecul.e has nor.

Pl

than one Rl group, 10 they may be the sane or different but are, pretzrably
R is preferably [ERR] [ERR] [ERR] and is nore preferably [ERR]

the s

conpo

ds of this invention.

variables m p and n are2awerage values. As is 15 clearly

the variables m p and n. rnust be whol e nunbers in the individual
The hydroxy group of any [ERR] hydroxyal kyl

group in Ais on other than the a-carbon atom Wen A has nore than one C2

4hydr oxyal kyl or [ERR] al kyl group, they nay be the 20 sanme or different

Cort rary butyi orups. To pPaFeHRAoRtpay SRR LER R ol " 00

and potassiumand the preferye gﬁﬁhkallne earth netals are -3- magnesi um

cal cium barium and strontlum

of formul @;48 the provisos that:

10

15

20

l) m + n +p is 1.0 to 50{ and
2) m and n eahnot both be zero.

R is preferabiy'gfcs_lsalkyl,-more preferably n-
Clo_lsalkyl and most preferably gfclo_lsalkyl.

R, is preferably methyl or ethyl and more preferably

is methyl. When a molecule has more than one Ri'grbup,
they may be the same or different but are preferably the

same.

Rz is preferably -CHZ—, —CH2CH2-, CH2CH2C'H2 ' -?H-,

CH3

-CH-, CH,CH- or -CH-CH,- and is more preferably -CH,-.
L] L ] .

2
C,H CH, CH,

The variables m, p and n are average values. As is
clearly evident, the variables m, p and n must be whole
numbers in the individual compounds of this-invention.

The hydroxy group of any C, -4 hydroxyalkyl group in

A is on other than the a-carbon atom. When A has more than

one C2 4hydroxyalkyl or Cl 4alkyl group, they may be the

same oOr different but are preferably the same. Preferably,

A does not contain more than two tertiary butyl groups.
The preferred alkali metals as A are lithium, sodium and

potassium and the preferréa'aikaline earth metals are

referred conpounds and mixtures are those

v



[ERR] 1 ' la where R is [[ERR] 5 R is [ERR]
or [ERR] [ERR]* i$ [ERR] *or [ERR] alkylene, mM is O or 0.7 to 20 p' is 0.7
tb 15,.a* is 0 or 0.7 to 20, and 10 A" is hydrogen or
cation setected fromalkali netal, alkaline earth netal, ammoni um
di- and tri-[ERR] al kanol - ammoni um and nono-, di-, tri- and tetra-
al kyl ammoni um 15 with the provisos that313 m + n' + p' is 1.5 to 35 and
2)/ m .and n' cannot both be zero. The nore preferred conpounds and

m xtures are those of formula Ib [ERR]" 20 where R' is [ERR] al kyl,

"4f_M' is 0 Oﬁa%n@s&%m&5céqéﬂ&hEl6£§fhﬂ15n@"s£§ogt9ﬁm%'0 to 15, and

Preferred compounds and mixtures are those of

fdrmula Ia
R'-O-+-CH2—CH2-O-+EF—{fCH2fCH-O-+§T+-CH2-CH2-O-+31Ré-COOA'
| 3
31 Ia

where R’ is n-Cg_,qalkyl,

~ 5 Ri is C, or Czalkyl,
Ré is C1 or C, alkylene,
m' is 0 or 0.7 to 20
p' is 0.7 to 15,
n' is 0 or 0.7 to 20, and
10 _A' is hydrogen or a cation selected from-
alkali metal, alkaline earth metal,
amhonium, mono-, di- and tri-C,_,alkanol-
émmonium,and mono-, di-, tri- and tetra-
o C;.4 alkylammonium,

15 with the provisos that
| 1) m' + n;i+ p; is 1.5 to 35; and
2)’ m' and n' cannot both be zero.
The.more,preferredlcompoggds and mixtures are those
of formulé_Ib _ .
R"~0—CH,CH, -0 J=wrt -cﬁ'z?é‘:__:.-{—o—)—p—..-(—cnz-cnz =0 ~=CH,, ~COOA"

. CH Ib

3

20 where R" is Q-Cloiiéalkyl,



A" is hydrogen or a cation selected from al kal i 5 * netal,
al kal i ne earth netal -and anmonium with the provisos-that 1) ni'"+ n" + p"
i$-3.0 to 25; and 2) nt and n" cannot both be zero.. Even nore, preferred
~ conpougds™and mi xtures are 10 those of formula Ib wherein R' is [EBR]

al kyl , isOor 1.0to 10, p" is 2@ t0 7, n" is 0 or 1.0 to 10, and A"

S hydr en or a cation selected fromalkali netal and anmonium wth the
provisos that 1) m' + n" + p" is 3.0 to 20; and 15 2) ni' and
n" cannot both be zero. The nost preferred conpounds and m xtures are those
of formula I'b wherein R'mPsipERRprnl.Ost@ d5,1.0 to 7, p" is 2.0 to 5 no
is 0or 1.0 to 7, and A" is hydrogen or a cation selected fromsodium 20
pot assi um and ammoni um  Rf't kst BeOptovil®es t-hat 1) nm¥ + no + p" is 3.0 to
15; and 2)" m' and n" cannot both be zero. 5presentatlve conpounds of each
of the foregoing groups BfeighBserwdeleit® H5/mandktc. are 1 to 3, P, p' 25

etc. are 3to5and n, n', etc, are 1 to 3. Represen- tative mxtures are
t hose wherein such conpoﬁndésahgdr°9335°r a cation selected from alkali

'S metal, alkaline earth metal and ammonium,
with the provisos that
1) m" + n" + p" is 3 0 to 25- and

2) m" and n" cannot both be zero.

Even more preferred compounds and mixtﬁres are
10 those of formula Ib wherein R" is n- clo 16a1ky1, m" is
0 or 1.0 to 10, p" is 2.0 to 7, n" is 0 or 1.0 to 10,
and A" is hydrogen or a cation selected from alkali
metal and ammonium, with the provisos that
1) m" + n" + p" is 3.0 to 20; and
15 ©2) m" and n" cannot beth be zero.
The most preferred eompounde and mixtures are-
those of formula Ib wherein R“'is n-Cy4.3¢2lkyl, m" -~
is 0 or l.Q to 7, p“ is 2.0 to 5, n" is 0 or 1.0 to 7, N

and A" is hydrogen or a cation selected'froﬁ'sddium,
20 potassium and ammonium, with the provisos that
1) m" + n" + p" is 3.0 to 15; and
2) m" and n" cannot both be zero.
Representative compounds of each of therforegoing
groups are those whereiﬁ'm, m',-etc..are-l to 3, p, P,
25 etc. are 3 to 5 and n, h', etc. are 1 to 3. Represen-

tative mixtures are those wherein such compounds are



t he predom nant conponents thereof. Preferred m xtures are those wherein
such.conpounds conpri se- at ‘| east 60% of the mixtures, .nore preferably

o| east’ 80% of the mixtures. 5 . As noted abeve, the R group in f a
| is_kinear. This is'inportant because the bi.odegradability of the
conpounds of formula I'is detrinmentally affected by branching. Suitab

al cohol precursors of the al kyl poty®axy- 10 al kyl ene carboxylates of this
i nvention are linear, primary al kanols having from6 to 22 carbon atons. A
.m xture of such al cohols may be used"and this is generally the case when
‘using commerci al al cohols which are often avail able as a bl end of several
al cohol s. Conddwudmedenimant (ronpepentsf thargef - aPseferrech@iitebitd my
be re- ferred to as an avéz;ge nunber . Suitabl e al cohol s are. -for_exanpl e

n- hexyl, n-he@SR thesgiherelin gneh compeynds\coraEdye &td kearkid

al cohol s and t l,i neay rimary al cohols obtained.fromt hydr.qgenati on
of 20 veget alﬂr}: the d?ﬁ’fi"a‘?r?%tt LRiRfke %Eﬁgig Egc&ﬁﬁﬁt ﬁge%m‘%er ., tall ow
etc. The i.nver&;t.ix(}{l aelso provi des a process for the -6- preparation of
conpounds and T e of fornula | '

5 As noted above, the R group in formula I is linear.
This is important because the biodegradability of the
compounds of formula I is dettimentally.affected by

branching.

Suitablé alcohol precursors of thé alkyl polyoxy-
10 alkylene carboxylétes of this invention are linear,
| primary alkanols having from 6 to 22 carbon atoms. A
mixture of such alcohols may be used and this is generally
the case when using comﬁercial alcohols which are 6ften
a#ailable és_a blend.oflseveral alcohols. Consequently,
15 the number_of carbpn atoms in the alcohol may be re-
ferred to as an average number. Suitablé alcohcis are
for exampleigrhexy;, gfheptyl,lgfoctyl, n-nonyl, n-decyl,
N-undecyl and_grdodecyl alcohols and the linear,
primary alcohols obtained.from the hydrogenation of
20 vegetable or animal fattf acids such-as.coconut, palm
kernel, tallow etc.

- The invention also provides a process for the



conprising the step of reacting a conmpound or mixture of formula I'l* [ERR]

[ERR], m n and p are as defined above, 5- w th a conpound of

[ERR] in which:Hal is chlorine or bromine, [ERR] is hydrogen

j netal cation and R2 is as defined above in the presence gf,an
: or an alkali nmetal 10 _ 6 hydroxide. Preferably Al is sodl um’

lon and the reaction is carried out in the presence of sodiumnetal or

sodi um hydroxi de. The conditions required for this carboxyal kyl ati on

reaction (the WIllianson synthesis) are conventional. \Were necessary, a

cation A whi cpreparatigirf faff canpannds ozl cniiiuses; Aty SQFdwd

conventional exhange reactions. The_indernedi ates || ars-blocg §R%¥Iene

oxi de/ hi gher coMmPeH D SkRRIQPE BP2FFARYr 22FEBROES QKd “par ed
i n conventional_ manner. by reaction of the 20 ‘al cohol in two or three
separate step@EwfOF™R/i%The oxide.and with a higher alkyl ene oxide
preferably propyl ene oxide. The reaction is suitably carried out  -7-
R-0— CHZ—CHZ-O -)—nT(- CH2-—C.H-0—)-5(- CH2-CH2"Q _)TH II
' R
1

- in which R, Rl' m, n and P are as defined above,_

5 with a compouéd of formula III
_ \_}-
Hal - R2 - CQOAl
in which:Hal is chlorine or bromine,
| 'Al is hydrogen or an alkali metal caﬁion;_
and R, ' is as defined above o |
in the'p:eSehce of an alkali metal or an alkali metal
10 hydroxide. Preferably A, is sodium ion and the reaction
is carried out in the presence of sodium metal or
sodium hydroxide. The conditions required for this
cafboxyalkyiation reaction (the Williamson synthesis) \;/

are conventional. Where necesséry; a cation A which
15 differs from A, above may be introduced by conventional

exhange'reactions. -
The indermediates II are block ethylene oxide/’

higher alkylene oxide adducts of linear alcohols, and

are prepared in conventional manner by reaction of the
20 alcohol in two or three separate steps with ethylene

oxide and with a higher_alkylene oxide, preferably

propYiene oxide. The réactién is suitably carried out



in the preséncé of a catalytic anodnt of alkali, for exanple sodium or
pot assi um hydroxi de, under conditions of elevated tenperature and pressure.

Optionakly, a small anount.of a reducing agent may 5 be added to
al ceholto be al koxyl ated to m ninize discoloration of the result
pol yal koxyl ated al cohol . Suitable reduci ng agents which may be enpioyed

N

i ncl ude sodi um borohydride, lithium alymnium hydride and diborane,
pref erably sodi um borohydride. 10 Thus, for exanple, the alkyl
pol yal koxi de inter- nediates Il in whi.ch the pol yoxyal kyl ene chai n contai ns

et hyl ene -oxi U NI hord SLAEE UBECH Bxed10kdbCanBliel B3¢ 0KAlY PlRsk, e.g.. a

propyl ene ox [ may be prepared Dy reacting a linear, prinmary

al cohol "havi négicdingd e t SodPuk 268 0PoBhLER ui hgd%m_h%ge ubdede ddhdheislesi red

~anmpunt until the ethylene oxide is consuned, as indicated by a drop in

reaction presiﬂréiefhgéaifampéﬁatﬁguchhanpea@sheagtion of a cal cul ated
anount of propyl ene oxide or other al kyl ene oxide serves to provide the

second bl ock. 20 Fobpbiongllp,sa emhllcamoantdefi a agdueiadfedyant tikey
desired anpunt to provide the third bl ock which conpletes the al koxylation.
Cust-omari |1y, héicaddédxydatbe plodhol to becallkoxylEateddio aiinimizey. |

gl acial ~acetic acid, to neutralize any basic catal yst residues.- 25

It shoul d be diRrolenationapfectbe regulidngaprdyvipllonylatest clkerhel serves

to introduce a desjired average nunber of al kyl ene oxide units, per al cohol
nmol ecul e. Thuluitable reducing agents which may be employed include

K_J - sodium borohydride, lithium aluminium hydride and diborane,

| preferably sodium borohydride. |

0 ‘Thus, for example, the alkyl polyalkoxide inter-
mediates II in which the polyoxyalkylene chain contains
ethylene oxide blocks interrupted by a higher alkylene

- oxide block, e.g., a propylene oxide block, may be

prepared by reacting a linear, primary alcohol having 6

15 to 22 carbon atoms with ethylene oxide in the dgsiréd
amount until the ethylene oxide is consumed, as indicated
bf a drop in reaction pressure. A similar introduction
and reaction of a calculated amount of propylene oxide or
6ther alkylene oxide serves to provide the second block.

20 Following'this, ethyléne oxide is again added in the
desired.amount to providé'the third block which completes
the alkoxylation. Customarily, the alkoxylated product is
treated Qith weak acid, e.g., glacial acetic acid, to
neutraliée any basic catalyst residues. 

25 It shouid be understood that each separate alkoxy-

lation pr9cedure sérves_go introduce.a désired average

number_of'alkylene oxide units per alcohol molecule. Thus,



"8 for exanple, the initial treatment of a linear,. primary al cofiol with m

nol es of ethyl ene oxide serves to effect the ethoxylatlon of - each al cohol
moi ety with ethylene oxide to an average of m ethyl ene oxi de noieties per 5 «

" al cohol nmiety, although some al cohol noieties will havé becone conbi.ggd

wi th more~than m ethyl ene oxide noietjes and sone will have becone coiibi ned

§ han m The variation in Th® nhunber of al kylene oxide noieties is

| as long as the average for the nunber of 10 units in each

block iswithin the limts set out for the m p and n ternms in formula 1|

above, which femmexampla/ecrtdye altis]l treatmért Ofas WMiokemupbhdmanyn sone

i nstances. Mreover, and as can be seen fromthe [imts set out for the m

p and n vari aBleohol rurthiim noles of ekhyleneg| pxdflet Bervespbocbifastt t he

m xt ures of conpounds of fornula | contain at_|east one ethylene oxide

moi ety and at theagthexylatiinn of gaeheaaleohol s%gwewéthoﬁ’c&wmemy The

reaction of the intermediates Il with hal ocar- U lic acids or salts
to formthe pPEf&tﬁ"@t tpan FWRTagS %r@r%ﬂ‘l}lﬁ6§5°ﬁégeg5‘ §td&FHPSE on.
Hence, t e rea product oft al ns m , unr.eact.ed al kyl -
ool yal ko Pty oaf thisehrate cplebnalopprgt Les Wil rive

become combined with more than m ethylene oxide moieties
and some will have become combined with less than m. The
variation in the number of alkylene oxide moieties is L
not critical as long'as the average for the number of ~
10 units in each block is within the limits set out for
| the m, p and n terms in formula I above, which terms,
as average values, are other than whole numbefs in
some instancés. Moreover, and as can be seen from the
limits set ou£ for the m, p and n variables in formula I,
15 ° nearly all of the compohents-of the mixtures of compounds
of formula I contain at least one éthylene oxide moiety
and at least one higher alkylene, e.g., propylene, oxide )
moiety. o _: e - \—J
The reaction of the intermediates II with halocar- |
20 boxylic acids or salts to form the products of formula I
| generally does not go to completion. Hence, the reactlon
product often_contains minor amounts .of unreacted alkyl
polyalkoxide._While_methdds ére available for Separafing
the unreacted material as weil.as for assuring.

25 essentially complete reaction, they are usually tedious

and expensive. Fortunately, it has been found that minor



3 .
the unreactéd nmaterial as well as for assuring 25 essentially conplete

reaction, they are usually tedious and expensive. Fortunately, it h 'gfen
found that mnor, - -9- proportions of intermediates Il are not Aiiég :

particwarly, harnful, and may even be advant ageous. The compounds

formula I have high activity at surfaces and interfaces, making them
especially 5 useful as surface actLy§ agents. The uses to which surface .
active agents can be put are nunerous and well known and, as-a result, the
possi bl e -applications of these new conmpounds are extrenely varied. Thus,

the surface actj¥gp8geRbasObet 18 R ARMatdY o i At Wartisuisapye as

enul sifiers, dispersing agents, lubricants, wetting agents,  levelling

agents, softeni RgrAeAN, S aaldmale ehiehe beh ddvarieiqaaient , textile, |eather,
paper, |acquer, personal care, e.g., toiletries and cosnetics, oOi

recovery, mning and rHebebmpddndls iofs fd@uldSt Hwee High aéheviﬁyh be
used as wetting , frothing or washing agents in the treating and refining
of textiles; foatcenrfacesi agd iigtiedfacesyl inhlsitlptttheesespechapry se are
in- soluble in water (such as hydrocarbons, higher alcohols, oils, fats,
waxes and Pesi nepefuloasr sumfaceulasitdive agents cl®he wsesittonehbehfine,
stabl e di spersions; for dyeing, _
snrfacg active agents can be put are numerous and well
knoﬁn ahd, as a result, the possible applications of
ka ' _ ﬁhese new cﬁmpqunds éré extremeiy varied. Thus, the
surface active agénts of thé ?resent iﬁventibn aré
10. ~suitable as emulsifiers, dispersing aéents, lubricants,
| wétting agents, leveiling agents, softening_agents.and
tﬁe iike in the detergént, textile, leather._paper,
1acque£, persona; cére, e;g;, toiletries and cosmeiics,
oil recovery, mining'ahd.rubber industries. For instance,
15 _they_can.be used as wetting , frothing or washing agents
in the treating and.fefining of textiles; for conver-
tiné ligquid or solid'substancés which per Se are in-
solub;e in wéter ‘suéh as hydrocarbons; higher alcchols,
oils, faté}'wéxes and resiné) intd creamy emulsions, |
20 6lear solutions or fine}'stéble dispefsions; for dyeing,
e.g., in thé pasting of dyestuffs, ih dyeing acetate
with insqlqble dyesﬁuffs, in the preparation of.dyestuffs
- in fineiy divided form,_eté.} and as aﬂ_aid in softening
baths_for hides and skiﬁs. l !
25 In additign,lthesé compounds are valuable emulsi-

fiers for insecticide compositions and agricultural

spfays such as DDT, 2,4-D and the like.



" e.g., in the pasting of dyestuffs, .in dyeing acetate with insolubl'e
dyestuffs in the preparation of dyestuffs in finely-divided form ‘etc.;
. and a 'an aid in softening baths for hides and skins. 25 . In

addi t hese conmpounds are val uable emulsi- fiers fof insecticjdeas
conposi s and agricultural spraysyguch as DDT, 2,4-D and the like. - -
10 - conpounds are val uable for use as addltlves to petrol eum
products? as additives for fuel oils, hydraulic fluids, lubricating oils,

cutting oils and gregRegs; camfoafdaddickl Va1 e I E Rt ie s dde U5ed 5
for oil recovery fromoil-bearing strata by flooding techniques. O her

val uabl e usest@rgetFol®hsl Febeaatag a@eMadddvikied Coxrfuel esiifg
conpositions and acid pickling baths; and for use in bonding agents used in

‘'vari‘ous 10 hydBwﬁBianglamdsbulhbngca&ﬁﬁgldiis'ﬂuﬁﬁtingwmnlsbamde
valuable in the preparation of skin creans, lotions, salves and other :
cosnetic prepwreasess. affegsanddikivesf toalthe watfeandprimirs susadf oani ng
agents, emul sifying agents and sOfteniEg 15 .- agents. The alﬁg

pol yoxyd ky! efmx cakboxrgravesyofromeoil bearing strata by floo i*lq

' techniques. | k

Other valuable uses are ih.metal_cleaning com- -
positions; dry cleaning-compositions and.acid pickling
baths; and for uee in bondiné ageprs used in various K-J

10 insulating.and bulking materiale, | |
| These compounde are vaitable in the preparatioh
of skin creams, lotions, salves and other cosmetic
preparations. They are alspuof value in food products
as foaﬁing agents, emulsifying agents and softening
15 agents. | | | -

The alkyl"polyoxyalkYiene carboxylates.ofithe
insrant inveation ﬁay also be employed as coating aids
for use in coating compositions comprising a hydro— J
philic, film-forming colloidf.and as tackifiers.ih the

'20 | adhesive layer of adhesive tapes'ih, e.gQ, the photo-
graphic industry. | -

In addition, these compounds are valuable inter-
mediates in the preparation of organic esters which in
turn find use in rhe textile and plastic fields.

25 ~ These compounds are aieo valuable in that they
| possess bactericidal afé fungicidal properties and are,

therefore, useful in the preparation of bactericidal



instant invention may al so be enpl’oyed as.coating aids for use imcoating
conposi tions conprising.a hydro- philic, filmformng colloid; (§§§>as
tackifiers in the 20 adhesi ve | ayer of adhesive tapes in, e. t he
phato-\graphlc industry. In addition, these conmpounds are val uabl e inter-
medi ates in the preparation of organic esters which in turn find use in the

textile and plastic fields. 25 - - 11 Fhese conpounds are al so val uabl e
in that they possess bactericidal and fungicidal properties and are,
~therefore, useful in t he preparation of bactericidal and fungi ci dal

conposi tions. ;E @&Q%Jﬁb%%ﬂﬁéﬁ%i&ﬁgln shanmpoo conpo- sitions for
application to air and I n .shanpoo conpo- sitions for the cleaning of

carpets, rugs and uphglesic@mpounds also f£ifite weweinatkyhppol gompakkyl ene
carboxyl ates of the invention are especially suitable for formulating

det er gent conpesitiionrs foxalbipg Idart o riamchatt ramd ein Asbangongtpmpolre
present invention provi-des .detergent conpositions contalnlng from2%to 50%

by wei ght of osdtidns ForMithe ciepnirts of darpets. | rugsetndappholssery .
10-40% nore preferably from 15-30% The conpounds of forrmula | may be the

only surf 5actant confiireemovsl t3ikylopekyexyalkplene hearbagyiatrsn OFay al so
advantageously contain one :
the invention are especially suitable for formulating

detergent compOSitions usable over a broad pPH range.
i Accordingly, the present invention provides detergent
| compositions containing from 2% to 50% by weight of one
10 or Rhore compounds of rormula I, preferably from 10-40%,
‘more preferably from 15-30% The compounds of formula I
may be the only surfactant component ot the composition,
but the composition may also advantageously contain one
.or more anionic, non-ionic, ampholytic or zwitterionic
15 surfactants. The 'cdrposition Iflé.ly be in liquid or solid form.
| The detergent-compositions of the invention may
contain all manner of detergency builders commonly used
in detergent compositions. However, because of the
superior performance characteristics of the alkyl poly-
20 'oxyalkylene_carboxylates-of this invention, it is
possible to‘reduce'the phosphate content to'levels lower
than previously possible when phosphates are used as the
sole builder or in combination With other builders. It
is even more surprising.that by employingthe alkyl poly-
325 okyalkvlene carborylates of'this invention, it is

possible to formulate a_detergent composition in which’



.or nore anionic, non-ionic, anpholytic or ziwtterionic 15 surfactants.
The cOmosition may be in liquid or solid form The detergent conpositions -
of the invention may contain all manner of detergency builders commonly
used i dt ergent conpositions. However, because of the 'superior |, ..
perfor Kgnge characteristics of the aIkyI poly- 20 oxyal kyl ene “
carboxylates of this invention, it js;po0ssible to reduce the phosphate
content to levels lower than previously possible when phosphates are used
as the sole builder or in conmbination with other builders. It is even nore
surprising-that by enployingthe alkyl poly- .25 = oxyal kyl ene carboxyl ates -

~of this inventhentriadiitiomedsidulildexd airall délpPetl@l9r 888neQNPOSi tion in
whi ch- - 12 - the traditional builders are conpletely absent. Inorganic

det ergency bui | der s Inoxigasthdidf detexargricy baibdess! thttudal E8robxampile, .
pyr ophosphat es, orthophosphates, pol yphosphates, phosphonates, carbonates,:
bi car bonat es QateanéoiuhhﬁﬂaaitanﬁprxnpﬁmsphagesLcobthbﬂbbSphﬁ&b&de f or
exanpl e,the al kali netal, anmoni-um and substituted ammoni um pol yacet at es
(such as ethypehvéhasphetcmna@mﬂsphqnatbsuxhambeaateandbsodiborates
nitrilotri acetate), carboxv- 10 | at es,” pol ycar boxyl ates and
pol yhydr &xy- sépﬁhéﬁ&ﬂ§§tes-
Water soluble organic builders 1nc1ude, for

example,the alkali metal, ammonium and substituteo

ammonium polyacetates_(such as.ethylenediaminetetraacetic s

acid sodium.salt and sodium nitrilotriacetate), carboxy-

10 lates,.polycarboxylates and polyhydroxy-sulohonates..

 The detergent compositions of the invention nay
optionally contain additional materials commonly found
in laundering and cleaning compositions. For example,
oxidizing bleacnes such as_sodinm perborate; sodium
15 percarbonate, etc.; optionally with bleach precursors
such as phthalic anhydride, may'Sé incorporated at levels
of 1% to 25% of.the composition;' a _ \;)
Defoamers such as long chain'fatty acids, silicone
fluids and microcrystalline waxes may be employed alone
20 or as mixtures at levels of 0. 005% to 5%, preferably
.0 01% to 3%, and most preferably 0.1% to 1%, of the
composition..
Viscosity modifiers and anticakinguagents such.as
'the sodiﬁm salts of lower alkyllaromatic sulfonic acids
25 and the alkali metal salts of snlfosuccinic acid and |

benzene:sulfonic acid~are'conveniently employed at

levels of 0.5% to 5%, particularly if other anionic



The det er gent conpositions of the Tnvention nay optionally contain
addi tional* mat'eri &l s comaonl’y found in l'aundering and cl eani ng

conposi+ions. Far exanple,. oxidizing bl eaches such as sodi um perb ggae,
sodi'um\l5 percarbonate, etc., optionally with bleach precursor h as

pht halic anhydrlde may be incorporated at levels of 1%to 25% of
conposition. Defoaners such as |ong glmish fatty acids, silicone quids and
.m'crocrystal line waxes may be enpl oyed al one 20 or as mxtures at |evels
of 0.005%to 5% preferably 0.01%to 3% and nost preferably 0.1%to 1% of
the conposition. Viscosity nodifiers and anticaking agents such as the
sodi um sal t s obukfraetaaltisylarer exmplioyeslidoparacrfist?® surfadtaht al kal |
metal salts of sulfosuccinic acid and benzene sulfonic acid are
conveni ently empkbypxe.at |evels of 0.5%to 5% particularly if other
anionic = - 13 - surfactants are enployed as part of the surfactant
m xture. Soil suspen§Pﬁé é@éﬂﬁ?@ﬁﬁﬂ1Qﬁ?&ﬁﬁh%ﬁﬁ%aﬁ%o&?ﬂiﬂﬁtﬁ?F e&¥rul ose
and hydroxyet hyl cellul gse may al so be 5 ed in anmpunts of 0,25%to .5%
by wei ght of tﬁ@ thyds qlqﬁe and hydroxyethyl cellulose may also be
5 used in amounts of 0.25% to 5% by weight of the com-
 .position. |
Enzymes such as the proteolytic enzymes may be
— . ' ' incorporated'at levels of up to 1% by weight, preferably
~_ from 0.25% to 0.75% by weight. |

10 ~ The compounds of formula I, although anionic in
| contact with water and having the aesifable low foaming
properties associated with anionic surfactants, also
exhibit'advsntageous properties nermally associated
with nonionic surfactants. Thus like nonionic surfactants
- 15  but unlike most anionic surfactants, they have excellent
| stability'in-hard water. Fﬁrthermore, the cempounds of
&~2 formula I 4o not interfere with the function of cationic
substances. |

The following Examples illustrate the invention:



" Enzynes such as the proteol ytic enzymes may be.incorporated at 1evels of up
- to 1% by weight, preferably fromO0.25%to 0.75% by weight. I0 - ’ The
- conp;ghgs of formula I, although-anionic in contact .with water and haVJng 4

t he \fj%?able Iom1foan1ng properties associated w th ani'oni c surfact ads, -
al so\extyf bit advantageous properties,nornally associated w th nonionic
surfactants. Thus |ike nonionic surf&gtéhts 15"  but unlike nost anionic
surfactants, they have excellent stability in hard water. Furthernore, the
conpounds of fornmula | do not interfere'with the function of cationic

subst ances. ggégggtge yi ng Exanples illustrate the invention: - 14

EXAMPLE 1 a) cked, 5-liter round bottomflask fitted with a

stirrer, dropping fg nQB NlheeRed msam ggyu%§ﬁﬁa YEPdm apflagRs addition
tubes is added 436. 4 y 5 a (4.28 nol es) be n- exang? andqlo ? g of

pot assi um hydg pxiéa @iﬂhpﬁ|EQ&*&@&W)deﬁbﬂﬁ&ﬂﬁdﬂHbilEﬁfttégéﬂeﬂn§¥€9uat3d
to a pressure of 5 nmof mercury and kept under vacuumfor thirty m nutes,

after which téshRdéhgegysvemti anduigged addit v rgsd, t0s bidaédt hesvacgum
The 10 . tenperature of the reaction mxture is then raised to
5 (4.28 moles) of n-hexanol and 10.1 g of potassium
hYdroxide (in peilet form) . The reaction flask is then
. evacuated to a pressure of 5 mm of mercury and kept
under vacuumlfor thirty minutes, after_which time the W,
system.is purged with nitrogen'tolbreak the vacuﬁm. The
10 temperature of the reaction mixture is then_faised to
148°C,'at-which time the addition'of.424;6 g of ethylene
okide'(9.64 moles) to the reaction’mixture is cemmenced.
. The temperature'of the reaction mixture is maintained
- at l48°-166°c throughout the gradual addition of the
15_h ethylene oxide. Upon completlon of the ethylene oxide
.add;tion, the reaction mixture is cooled and the reaction
-flask is evacuated to a p:essure'of 5:mm of mercury, -
after which;time.the system is purged with hitrogen te ~
break the vacuum. While keeping the'system under a
.. 20 | nitfogen atmosphere, the procedure described above is
' repeated with 1116.0 g of propylene oxide (19.24 moles)
~ and then -with 424.0 g of ethylene oxide (9.64 moles) |
which completes the alkoxylation to yield the alkyl

polyalkoxide intermediate of the formula
-57F6313‘°‘*'02“4‘° F3.25 ¢ C3Hg—0 3 51 CoH, ~Or5 351

25 having a hydroxyl number of 103.1.



.
L4

148C, at mhich;tine the addition of 424.0 g of ethylene * oxi de (9.64
nol es) to the reaétion m:xture is commenced. The tenperature of the

reaction mxture is nmaintained at [err] throughout the gradual addit} of
the”15%. ethyl ene oxi'de. Upon conpletion of the ethylene OX|de_add__l

the reaction mxture is cooled and the reaction flask is evacuated
pressure of 5 nmof nercury, after whicfigtime the systemis purged with
nitrogen to break the vacuum Wil'e keeping the system under a 20

nitrogen atnosphere, the procedure described above is repeated with 1116.0
g of propylene oxide (19.24 noles) and then with 424.0 g of ethyl ene oxide

(9.64 noles) * W) g a0 £ 6§ &fletﬁékﬂﬁt’éﬁixb&ﬂa!:é ¥bfbeuhle al kyl
pol yal koxi de internediate of the forrmul'a [err] 25 havi ng a hydr oxyl

“nunber of 103. producedlGn &) dsovd00L 078 mblébdE, i nsealedrabeedgmadded , -
produced in a) above (1.78 noles), is alternately agded, in small portions
over a period dnh 3mfllh@ostixns ¢eepea gpertodanfe3 [honks?ﬁtZag of

sodi um hydroxi de 5 (1.78 noles) and 207.7 g of sodi um nonochl oroacet ate
(1.78 noles). Gempexsipine izangd ohc22ddefOn, 7Lh2 genfesating bydriexide

resulting reaction mixture is main- _
5 (1.78 moles) and 207.7 g of sodium monochloroacetate

(1.78 moles). Upon complet;on of the addition, the
_ ﬁemperature of the resulting reéction mixture is main-
~ . tained at 50°C for 30 minutes, after which time the |
temperéture is raised to 75°C over a period of 30
'16 minutes. After keeéing £he reaction mikture at a tem-
perature of 75°C for 90 hinutes, it is cooled to 50°C
and acidified with 175.0 g of sulfuric acid (50% conc.)
in 600.0 g of water, after which time separation of the

water-soluble salt yields an oil.of the formula

15 having an acid number of 53.2.

EXAMPLES 2-19

- a) Following essentlally the procedure of Example
la) aﬁd employing the appropriate starting alcohol aqd
thé appropriate amounts 6f ethylene oxide and propylene

20 oxide in fhe same seéuence of addition, alkyl poiyali'

koxide intermediates of formula IV

are obtained, in which R, m, p and n are as shown in



tained at [err] for 30 minutes, after which'time the tenperaturé is:raised

to [err] over a period of 30 10 m nutes. After keepi-ng the-reaction
.mKture at_a tem perature of [err] for 90 minutes, it is cooled to [err]
and aci gf fésd with 175.0 g of sulfuric acid (50%conc.) in 600.0 g of >
wat er, af whi ch tinme separation of; fhe water-soluble salt yi el ds an-oil
of the fO la [err] 15 havi ng an gbld nunber of 53.2. EXAMPLES 2-19 a)
Fol I owi ng essentially the procedure af Exanple |a) and enpl oying the
appropriate starting al cohol and the appropriate ambunts of ethyl ene oxide
~and propyl ehe Pable &xi ged Ant waishnthee dvsinaxywk nuber obs askshopnl yal -

koxi de internegiatei of'forgula LV [[err] are obtained, in which R m p and

n are as show*fpcolumnifg of7I@Pde I.and in which the hydroxyl nunber is as
shown in colum 6 of _Table.l. .b) Follow . ng essentially the procedure of :
Exanpl e | b) and using’i °gﬂ'88é‘n8f_ eﬁﬁéqtﬂtag'r%d?r%ﬁ é”?f-’ged‘éﬁ?rp%ﬁnd of Exanpl e
! a)., the Int erﬁfglns.rl.gslgs Ogﬂae%sqggag%\/%latcheeroef Itshé) b{r?%erll?xgeéggtg Kyl
pol-yal koxi de

5 compound of Example la), the intermediates produced

as above, there is obtained the aikyl polyalkoxide

carboxylates of formula V

+

RO~ C,H 4Ot C3HgOI+ CyH, 0~ CH,COOH v v |

in which R, m, p and n are as shown in Table I,
and having an acid number as shown ih column'7 of

10 Table I.



<

car boxyl at es of formula V [err].inwhich R. m p and n are as shown in

Table |, ahd having an acid nunber as shown in colum 7 of 10 Table 1.
-‘1Z“7_$ able | Exanple R m p n
No. " Acid No. of No. :
i ntermedi ate product 2 [err] 0.15 2.4 0.45
88:6 3 0.45 2.4 _0;4% 188. 0
0.9 14.4 2.7 58.4 - " 24.7 5
0.6 1.8 . 186.7 108.0 6 :
0.6 186.9 1110.8 7 3.6
60. 0 . 42.6 8 Table 1.8 3.6 3.6
33.39 . .n-Clerr] 0. 25 50,25 211.0 :
2.25 4.5 2.25 - 89.3 . 51.2 11 - [err] 0.15
2.4 . 0.45 130. 3 45.2 12 0.45 2.4
0. 15 13Raple R 44.4 13 p n Hydrox@l @o. 0. Acid No8 of
134.2 No.83.4 14  _ _ - 1.8  Oef int@rmfediate producd?. 4
81.3 15 2.7 14.4 0.9 61.6 31.4
16 2 3. @—Cm'gna 01168 2.4 0.45 55 3 192.4 38.88.6
3 " 0.45 2.4 0.15 188.0 70.7
4. " 0.9 4.4 2.7 58.4 24,7
: " . . . | . 08.0
U 5 0.6 0.6 1.8 186.7 108
6 " 1.8 0.6 0.6 186.9 110.8
7 " 3.6 3.6 10.8 60.0 . 42,6
8 " 10.8 3.6 3.6 61.3 33.3
9 . n-C,,H,g 0.25 0.5 0.25 211.0 . 98.0
10 " 2.25 4.5 2.25 $89.3 51.2
11 n~CigHyy;  0.15 2.4 0.45 130.3 45.2
12 " 0.45 2.4 0.15 132.9. 44.9
13 " 0.6 0.6 1.8 134.2 83.4
. % " 18 0.6 0.6  132.4 81.3
~ 15 v 2.7 1.4 0.9 61.6 31.4
6 " 3,6 3.6 10.8 55.3 38.0
17 " - 10.8 3.6 3.6 55.7 36.2
18 ) " 0.9 7.2 0.9 - 83.8 18.2
19 n=C,,H,.  2.25 4.5 2.25 . 79.3 42.5

EXAMPLES 20-27

Following essentially the procedure of Example la)
but -omitting either fhg"initial or the final ethylene

-oxide addition, intermediate compounds of formula IV are



T 17 _ 10. 8 3.6 3.6 " . b5.7 ' " 36:2 18

" 0.9 7.2 0.9 83. 8 "18..2 19 - 'n-C22 45 .
2.75 _4.5 2.25 79.3 42.5 EXAMPLES 20- 27 FoIIoang v
essenfi&f) y the procedure of Exanple la) but omtt| ng ei't her t he lnltufl or’
the f{nal/ ethyl ene oxide addition,.iyg et nedi ate .conpounds of fornula I'V are
18 obtathed in which either mor n is zero. Followi ng essentially the ’

procedure of Exanple Ib), corresponding products of fornmula V are obtained,
as shown in h

Hydr oxyl Tﬁgpgnﬁg igf%hlch eltherenwﬂr n Eg zero. n%°ll8W€Pﬁierned

ngdUCto?g ef72k§&éhly Qhe(g§$%32?55 of E?gmg}e bb), 80%§e%%8n§1n erﬂ
88.8 23 Brgducfg ofoforﬁhf% Jrégobtéﬁhé? af show§519 %ﬁble II.

0 0.8 .
90. 75 21.3 26 © n- C18H37 14. 4 3 6 . 57 7 ) 14.1 27
[err] 0.5 0.5 0. 172 Ch135|on of the acidification
step in the procedure of Exanpl é" BbY ]gIeVESIIt he correspondl ng products in
sodi um

Example

N R m P n Hydroxyl No. Acid No. of

o. _ - - of intermed. product

20 n-cl4H29 0 4.5 4.5 89.7 - 55 \‘)
21 ’ n-C, gH,, 0 0.8 0.2 174.8 69.7 '
22 n=C, H,, 0 0.2 0.8 275.8 88.8

23 .. 0 7.2 1.8 95,5 =~ 35.0

24 " 0 0.8 0.2 268.7 99.4

26 n-018H37 14.4 3.6 0 57.7 14,1

27 n-018H37 0.5 0.5 0 - 172.5 | 60.8

Omission of the acidification step in the procedure
of Example 1lb) gives the corresponding _proéucts in sodium \-’,
salt form. |

The following represent typical formulations useful

as detergent compositions:



salt form 'The fol |l owi ng represent’typical
conposj tions: -19- Solid Conpositions Exanple No.
Per cent- by wei ght Conpound of Exanple 1

Conpouhg of .Exanpl e 20 _ - 17
Exampl e 25 -
50 50 50 sodi um sil i cate (Na20.Si{#=1: 2. 5)

sodi um t ol uene sul fonate 2 2
car boxynet hyl cel | ul ose 0.3 0.3
13 13 13 fluorescent dye

wat er Soliad Compoéﬁtionss
bal ance Liquid Cbnp03|t|ons Exaﬁﬁ+e—ﬁbff 32
Conpound of Exanple 1 ' 12 -
Exampl e 20 - 12 - Conpound
- - 12 - Example No.

Compound of Example 1

Compound of Example 20

Compound of Example 25

sodium tribolyphosphate

sodium-silicate (Na,0:510,=1:2.5)

sodium toluene sulfonate

sodium carboxymethylcellulose
 sodium sulfate

fluorescent dye

water .

miscellaneous

Liquid Compositions

'Example No.

Compound of Example 1
Compound of Example 20
_Compound_of Example 25
fetrapotassium'pyrophoéphate
sodium silicate (Na20=Sioz=1:1.6)
potassium tolﬁehe sulfonate

sodium carboxymethylcellulose
perfume
water

.formul ati ons usef ul
28

as det ergent
29 30
17 - -

- Conpound of ™
17 sodlun1tr|polyphosphat€§§§/
5 2

2 sodi um

0.3 sodium sul fate

0.16 0.16 0.16
8 m scel | aneous _
33 Percent by melght

- Conpound of
Percent by weight
17 - -
- 17 -
) ) __17
50 50 50
6 6 6
2 2 2
0.3 0.3 0.3
13 13 13
0.16 0.16 0.16
| 8 8 8
balance
31 32 33

Percent by weight

12 - -

- 12 -

- - 12

19 19 19
3.8 3.8 3.8
8.5° 8.5 8.5
0.3 0.3 0.3
0.2 0.2 0.2
56.2 2

56.2 56.



et rapot assi um pyr ophosphat e : 19 - 19 19 sodium $ilicate

Na2Q Si . 6) 3.8 3.8 - 3.8 potassiumtoluene sul fonate,

.5 8 N 8.5 sodi um car boxynet hyl cel | ul ose ' . 0..3 0. 3 ~.

: 3 periun L ' 0.2 0.2 0.2 wat ersef
56.2 5 56. 2 - 20 - Simlar fornul ations useful as detergent
conposi ti ons are obtai ned when t he-cpppeunds of Exanples 2-19,  21-24, 26
and 27 are used. - 21 - CLAIMs 1. Conpounds of formula | [err] where R .

is n-C al kyl, [err] is [err]lalkyl, R2is [err] alkylene m is O or 0.1

1030, p 15 0.5 1020 1L 5o Guflafidnd 0udBeuiUal abbadgligen or 2

cation selected fro _
_compositions are obtained when the compounds of Examples

2-19, 21-24, 26 and 27 are used.



& . .
alkali metal, ‘alkaline earth netal’, anmoni'um nono-, di- and triferr]
al kangl ammoni um nono-, - di-, tri- and:tetra-[err] alkyl amoni um

byridini um and porpho- linium wth the provisos-that 1) m+ n + A 1Tx1.0
-to 50nand 2) mand n cannot both be zero and mi xtures thereof. 20
Conpounds as clainmed in dQaim1l in which Ris n-C al kyl . [er<—&
Compounds as clainmed in Caiml or Cam2in which [err] is nethyl. -
22 - 4. Conpounds as clained in any 3ﬁe'bf the preceding clains in which R
is methylene. 2 5. Conpounds as clained in any one of the preceding clains
in which Ais hydrogen or a cation selected from sodi um potassium or
ammoni um 6. ConpoundsCBAIMbained in Caim1l of formula la [err] la

1. Compbunds of formula I

R-0 +CH2-CH2-O -)T't '(—CHZ—CH-O 'r;(‘ fZHz-CHZ-O--)-ﬁRz-COOA I
. Rl .
. where R 1is n~Ce_,52lkyl,
L o ' : R, ;s Cy-4q21lkyl,
'Rz is-cl_3a1ky1eng,
m is 0 or 0.1 toc 30,
. 18 0.5 to 20,
is 0 or 0.1 to 30, and

» =8 g

is hydrogen.or a cation selected from
alkali metal, alkaline earth metal,
ammonium; mono-, di- ﬁnd tri'c2_4alkanol-
ammonium, mono-, di-, tri- and tetra-C,_,-
alkylammonium, pyridinium and morpho-
linium,

with tﬁe'provisos.that
| l) m + n+p is 1.0 to 50; and

2) m and n cannot both be zero

and mixtures thereof.
2. Compounds as claimed in Claim 1 in which R is
n-C;y_18 alkyl.

3. Compounds as claimed in Claim 1 or Claim 2

in which"Rl is methyl..’

* [4 L M S *



-where [err] is [err] 18alkyl’, [err]-is [err] or- Calkyl, [err] is [err] or
[err] alkylene, m is 0 or 0.7 to 20 p» is 0.7 to 15; n' is 0 of 0.7 to
20, -and/A \i}s hydrogen or a cation selected fromalkali netal, . alkaling
“earth -7%9, amoni um nono-, di- and [err] ammoni um and nono-, di-, tgk-
and tetre2ferr] al kylammonium wth the provisos that 1) m + n" + p" is
1.5 to 35; and 2) nl and n' "cannot bof2l2 be zero. -23- 7. Conpounds as
claimed in aim6 of fornmula Ib- [err] CH3 b
where [err] is [err] m is O or 1.0 to 15, P" is 2.0 to 10, n" is O or 1.0
to 15, and A" is hydrogen or a cation selected fromalkali netal, alkaline
earth metal and ammofik unfompounds as claimed in any one of the

preceding claims in which Rz_is.methylene.

5. Compounds as claimed in any one of the
preceding claims in which A is hydrogen df-a cation
selected from sodium, potassium or ammonium.

6. Compounds as claimed in Claim 1 of formula Ia

3'-0-+—CH2—CH2-O'+EF‘+‘CHZ-CH-O~+ET*-CHZ-CH2-O-+E1Ri-COOA' '\‘)

Ri : Ia
where R' 1is g—éa_isalkyl,'
Ri is C1 or Czalkyl,
Ré - is cl or C, alkylene,
m' is 0 or 0.7 to 20
p' 1is 0.7 to 15,
n' is 0 or 0.7 to 20, and
- A' is hydrogen or a cation selected from
alkali meﬁal, alkaline earth metal,
ammonium, mono-, di- and.tri-C,_,alkanol-
ammonium and mono-, dif, tri- and tetra-
¢l—4 alkylammonium, |
with the provisos that
1) m' + n'.+ p"ié 1;5 to 35} and

2) m' and n' cannot both be zero.

I

-y



mnth the provisos that 1) nf +.n" *+ P'" is 3.0 to 25; and 2) ni' and n"
cannot both be zero. 8. .Corpounds as claimed in Caim7 in which R is
R- C10 lﬁalkyl m is Oaor  1.0to 10, p" is 2.0to 7, n" is 0 or .1.0 to 10,
and'AWh~§ hydrogen or ‘a cation selected fromalkali netal and amoni upr
with the provisos that 1) nf + n" + p:_is 3.0 to 20; and 2) nf and n
cannot both be zero. 9. Conpounds a&s %Y atnmed in Daim8 in which R’
n-Cl0 16al kyl, nf is O or 1.0 to 7, p" is 2.0to 5, n" is O0Oor 1.0 to 7,
and A" is hydrogen or a cation selected fromsodium potassium and :
amonium wth the pflovi Sompomids] Jasrichaitied ixi Chafm06tof 15ormnda2 rbnt
and n" cannot both be zero. 10. Conpounds and m xtures as clained in Claim

1, - 24 - as described in any one of Exanples 1 to 27. 11. A process for
t he preparat gron : nop sande g ' <§u¥¢;a olast ep
of reacting a conpoun 2012 m Xt 6 of2f@rnuIan 2nqﬁ% | qu?err] m

n and p are as defined above, with a. cgg?ound of fornula II

where R" is geclo_léalkyl,l
m" is 0 or 1.0 to 15,
" is 2.0 to 10, |

L | n" is 0 or 1.0 to 15, and
A" is hydrogen or a caticn selected from alkali
_ metal, alkaline earth metal and ammonium,
with the provisos that

1) m" + n" + p" is 3.0 to 25; and

2) m" and n" cannot both be zero.

8. Compounds as claimed in Claim 7 in which R" is
n-C,9-1621kyl, m" is 0 or 1.0 to 10, p" is 2.0 to 7, n"
is 0 or 1.0 to 10, and A" is hydrogen or a cation selected
s ' from alkali metal and ammonium, with the provisos that
| lf m" + n" + é“ is 3.0 to 20; and
2) m" and n" cannot both be zero.
‘9. Compounds as claimed in Claim 8 in which R" is
-grclo_lsalkyl, m" is 0 or 1.0 to 7, p" is 2.0 to 5, n
is 0.or 1.0 to 7, and A“.is hydrogen or a cation selected
from so?ium, potassium and ammonium, with the provisos that
1) m" + n" + p" is 3.0 to 15; and
2) ﬁ" and n" cannot both be zero.

10. Compounds and mixtures as claimed in Claim 1,

- * c L L} S *




"[err] in which Hal is chlorine or hromine, Al .is hydrogen or an alkali 1

~nmetal cation and R is as defined in the presence of- an alkali “metal or an
_alkali @t8t\al hydroxide. 12. A detergent conposition.containing fron122@to ¥
50% by \wei/ght of one or nore conpounds of formula |. 13) A detergentld
conposi tTon containing from 15%to 3Q% by wei ght of one or nore conpounds
of fornmula |I. 14. A detergent conﬁbﬁ ion as clainmed in daim12 or Caim

13 containing no significant quantity of detergency builder. 15. A
det e 9ont  SOMRO bR, IR GHPEhd DM PrggPise 28 to 33 1L
11. A process for the preparation of compounds
" -and mixtures of ﬁérmula I comprising the step of '
reacting a compound or mixture of formula II

R-0—¢ CHZ-Cﬂz-O +'nT€- CHZ-C‘H—O—'-}-E,—(- C_HZ-CHZ-O. —}?‘—H Il .

Ry

.~ - e
PR 7 FULS |

in vhich R, Ry, m, n and p are as defined -abowe,

with a compound of formula III

1Ha1 - R, - COOA,
in which Hal is chlorine or bromine,
A; is hydrogen or an alkali metal cation
and R2 is as defined abewe o s, H
in the.presenée of an alkali metal or an alkali metal
' hydroxide;- | |
12. A detérgent:composition containing from 2%
to SO% by weight of one or more'cpmpounds of formula I.
13. A detergent composition containing_from 15%
to 30% by weight of one or more compounds of formula I.
14. a deteréent composition as claimed in Clain 12
or Claim 13 containing no significant quantity of
detergency builder.
15. k déte:gent.composition-as described in any

one of Examples 28 to 33.

k€ L M S *



