WO 2011/ 120822PCT/ EP2011/ 054107 1 Fabric softener active conposition The
present invention relates to fabric softener active conpositions having
hi gh sof twoizog/pes2kor mance and good storage stability i RCREPR@MISS4107
formul ati ons, which can be 5 processe#l to aqueous fornulations w thout the
use of volatile solvents. Quaternary amoni um salts carrying two

hydr ophobi ¢ | ong chai n hydrocarbon noi eti es have found broad use as fabric
softener actives. Quaternary amoni um salts of 10 al kanol am nes esterified
wi th on average two fattybactdsobtehbesapeivavtempbeitconnmonly referred to
as ester quats, have largely replaced earlier alkyl quaternary amoni um
conpounds because of their biodegradability. For use in rinse cycle
sof t ener privcugire semtsafrtveneri caactiale tEs canpesitiicondfasico reativeever al and
sonetines ¢ | icti. j.r ts: ' : i rfor in terns of
soft touch Cgﬁrr Ofsg“;erll%gl% gl%éq{%ngﬁqlgﬁy,w@t%@l lsng%gp%rysf{%rn{a%gl&f S ta%] ﬁ%to)fp in
aqueous di SPETSidEN Swialhy ittt 1@ 20tisnvge Garmiilsgarasison Wilstosiaty beand

conveni gnt Napdldng and PRRCLSSING N A& ildauid HAte cnEhe Lstgr quats which
have found t he broadest technical use and which today set the standard for
sof t eni ng PErForingn & 1@ bfet hyl t ri et hanol anmoni um net hyl sul phate fatty
acid 25 diesters and di net hyl di et hanol amoni um chl oride fatty acid

di esters. oweveanaraqueoiss idins perlsisons afy itrtheserd abidrosoeftiendroract i ves
have |im ted stabi)dly and extended storage of Such anysous, dispersions at
tenperatures in excess “of” 40 "C W11 usial y 1'ead to an i'nacceptable rise 30
i n di sper sisorf bansgosiaty vers -t @usetatdriany efnntdne vsoftedier cdctive. Furt hernore
these {gbrig sofhensrActdves jGannot, ke, handled and processed £ aqueous

di spersions wthout the ag Ition of a solvent because of their high nelting
poi nt's and MFEISt WASs B8 TIPS i@/t ke e o Sliferital  teh @ syt 19 Ao

2011/ 120822RGH BRZQEN 05404 2 slabilliidy «fk ihepfaknine :sofdeneri act i ves.
Ther ef or e, th%y are gfualkg ggii eredhgnd processed with a content of 5 to
15 % by wei GHE BEEN &SG5S | PR 1ids -addi t i onal

precautions due to the volatility and 5 flammability of the solvent. EP O
293 955 A2 Fand uER (Gr302 56/ AAZ 1di sol fosencanpeousi dtahr iac ssdfttcereer agitsper si ons
havi ng, hi g 8 i abid it |t 1] e cha .1 Vi SCOS dyrd; st orage
and a ngthgﬁﬁﬁg%ﬁ%%éba??ﬁ%té%gﬁgﬂi§%EF%%bn§lQgﬁgggﬂggﬁ%Bz#%¥bngﬁ%gﬁ%ain a
10 bi s- ( 2- B RARHIGHFL) - di al kyl ammoni um salt fatty acid diester as the

fabric softengiqactbyechinghgefosmoficeubm ceonet 88 parti chesn Lewever,
preparation of fhese dlsEerslons requires processing the fabric softener

active mixed WPhIFroRPSEteP50 % by wei ght of a O -C4 nonohydric

— good storage stability in agueous dispersion with little
20 change in dispersion viscosity, and

— convenient handling and processing in a liguid state.

The ester quats which have found the broadest technical use
and which today set the standard for softening performance
are methyltriethanolammonium methylsulphate fatty acid

25 diesters and dimethyldiethanolammonium chloride fatty acid
diesters. However, aqueous dispersions of these fabric
softener actives have limited stability and extended
storage of such agueous dispersions at temperatures in
excess of 40 °C will usually lead to an inacceptable rise

30 in dispersion wviscosity or to settling of the softener
active. Furthermore, these fabric softener actives cannot
be handled and processed to aqueous dispersions without the
addition of a solvent because of their high melting points

and melt viscosities and the limited thermal and hydrolytic



15 al cohol. In the exanples, bis-(2-hydroxypropyl)- dinethylamoni um

chloride palmtic acid diester is used as the fabric softener active and

i sopropameD 20s/12882d as the solvent. DE 24 30 140 C3 di seCOaP3011/054107

bi s- (2- hydroxypropyl)- 20 dial kyl ammoi um salt fatty acid diesters for

providing liquid fabric softener actives. Exanple 2 discloses the

preparation of a bis-(2-hydroxypropyl)-di nmet hyl ammoni um net hyl sul phat e

fatty acid diester by reacting a bis-(2-hydroxypropyl)-nmethylamne fatty

acig di est@tam‘l&at% offatttkye &g%ﬁ:oﬂtg\édﬂea%ra\é@ftagz%glh@gﬁfﬂe@w& afhel® to 20

carbon atons_an ri Yo t unsat.yrate |et|es

with di met Byl %/e erﬁﬁdalﬁ%datp%) di %19 fl §> s¢l oses

cl ear fabr|1(5 %ofkiyem@rlgiﬁt carEosilt icons. sogmudssialg  amiest ecreoqua;tesand an

al koxyl at e%ﬁletqqmaqrép:r el((?j?%l’; aCI £ahal sgl. eﬂt tﬁﬁé anpl e 6 discloses a
l"a

conposi tion contal nin roxypropyl)- moni um
met hy| sl pHateefadtitly taciod é§1teers intg a nol ar ratl 0 of fatty acid noieties
to amne noieties of 1.8 35 derived froma fatty acid having an average

chain | engtgdp of 2Q 29@151/@2%%2%@Tli%mly@ﬁmal%ch%s%arab%@tsorﬁm% an

i odi ne val ue of abou 150. The ster q at _active is cessed with addition
of 10 % by SRdiTGHET opandl I i TESH a%lgﬁ tYaé"§i scl osed in
par agr aph [l(lO:Zﬁ]e cﬁlawd)ﬂjrﬂaﬁm:cchjsxyl @Bﬂ&nglmrqﬂaejeelayldeﬁ erdtficed fest er

guat s of br % hagl n.,a %] or;;less |Sceh CaO Sl%ll % tQ hca}jlva?1 |_ow
mel ting point Uhhh rol ytic stabi d proposes to Teave on
aver age0 on@mdrwdr@@lmmyh h@l@lll&@ri@lnmmemnmletstf@mtm edidExanpl e 50

di scl oses aj;Rig-e 1Q(2 t@ﬁ@r@%&r@@b@t&ﬁ%@ﬂﬁz@ﬂm UmJTethl s phate fatty
acid ester made by quaternising a bis-(2-hydroxypropyl)- nethylamne fatty

aci d est er &R FGATaPr 3 dtio o5t ey edei PLIceE et @ afilife i eti es of

1.26 deri veﬂsf;reqr@@rﬂ‘satﬂemﬁmed; @ﬁ\ddaﬁsa_rﬁj'ladkfé |fenmrgtie efo fi2iea BtGardbon
atons. 15 DE 36, 08 %93 Al SCt oncentr egf aqu&eo S fabrkllc sof t ener
conposi t i oRs XEGhBr % “4h “est%r qua X"t agn A YH LY acid or

an al kadbi sdldohtdHer dof the arxaamouw, (hflsj.—/(mktymirﬂ@pafogyﬁe -anmount of _the
ester qual And & SOl y@i GOTHINALIRN Oh PALET . Gl earale And Anaddidld onal

20 organic so I'n a tot anount 610 tw Cce e anount

ester quat t@aﬁﬂlﬂr@% aﬂafmr@esaca:wm@ thsﬂﬁ)r@ﬂﬂ%lnllﬁg B Dedsy tiesi ght

bi s- (2- hydrQxypapyl) - di net hyl anmoni um et hyl sul phate ol eic acid diester,
1 %by weight tallow fatty acid sodiumsalt, 11.5 %by weight 25 water,

11.5 % by wei ght gl yceral 7.5 % by weight r opanol , % by wei ght
propyl ene @Ey%olji 3% 44 %%fl]\ﬁéﬁé)rﬁegdlbplrsop éioréi FOPYHIE est er quat

act i ves0di stladsed ammdbE v24 30 140 tE3; aEHdl A3tk /Cﬂora@ﬁo\ﬁﬁcﬂOJgO6678 have
| ow nel ti ng .poi 30 but rOV|de|ns f| sof e erf rance due
to the hi g% (%ll;gezf 0 un;éaotf%r ation of t ?ﬁitat amzzj OJfrji'Lm e |SeesS (;.Cr rétahe hi gh
content of pmm@@ttemrqwaft acchmoﬂémhyd@wmomﬁérdmmh@ammcmw@ster quat s
deri ved fr%{@t@fﬁsﬁﬁmﬁﬂr@o%&r&%@lml%t@? e widh1a Jow content of 35

nonoest er quat madé fromfatty acids wth a I'ow degree of
(2-hydroxypropyl) -methylamine fatty acid diester of a

25 fatty acid having an average chain length of 19 to 20
carbon atoms and comprising 90 % by weight unsaturated
fatty acid moieties with dimethyl sulphate in a molar ratio
of 1:1.

EP 1 018 541 Al discloses clear fabric softener

30 compositions comprising an ester quat and an alkoxylated
phenol or branched C;-C; alcohol solvent. Example 6
discloses a composition containing a bis-(2-hydroxypropyl) -
dimethylammonium methylsulphate fatty acid ester having a
molar ratio of fatty acid moieties to amine moieties of 1.8

35 derived from a fatty acid having an average chain length of



WO 2011/ 120822PCT/ EP2011/ 054107 4 unsaturation, as the one disclosed in EP
302 567 A2, provide the required softening performance, but show high

mel ti ng peorvs/ak2nel t viscosities and therefore requi PeETARAIILIOSONODf a
solvent for handling and processing. % Therefore, there is still a need for
fabric softener actives which can be handl ed and processed w thout a

sol vent wi thout conprom sing storage stability in aqueous dispersion with
little change in dispersion viscosity. It has now been found that fabric
sof tener aatd e rcemes tdronsihased ren va 1bies - 2-amydroXygar.omnl) ester

di met hyl ammoni_um net hyl.sul phate fatty acid ester fromfatty acids with
a specifi c CHai r?qrgav Hsaﬁgcoa?esgﬁee f“%llct%d@éjrdglzcl&n gﬁgi‘touroa Yo S havi ng a
parti cul ar imolraropeaaitalo woferf aitatkyi recitdh imicetnipess itta caryi e nbisetlicesed il ch
conprise a gﬂ% R @mmunt of free fatty acid, provide high softening
perfor mamcx—ﬁjjagfr?1 g?hd @t orage stability in aqueous dispersion, and at the
sanme tinme can be handl ed and processed in a liquid state wthout addition
of a fl amab é)os/cﬂ@ﬁérﬁ .dlzﬁ@l'Pr‘f@s_prlé]sCéﬁtpji%ﬁelm ieTt St flfst ersdree d?iUraet_c,St ed to a
L abrl(czs EOL tcﬁn%ra@fctﬂle\tﬁ gg@rmﬁ%!lltua@mmmg,ﬁm?gc?i halx%asc]glaa%e% Q_)bd\fofé!v@”'t of a
i s-(2-hydroxypropyl) - di met anmoni um_ne sul phate fatty acid ester
havi ng a nﬁoéﬁ)'/ "I'egﬁy gofpc’flé]ttt% %ﬁ%wﬁ% &Wd;‘glty&%%%l& ireS€76t from 1.5
to 1.99, 2hramwear age lehaian drengtdr aafe tde fratdnpoxadi dyrmmietdfeshaf from 16
to 18 carb tQ i odi val fatty,.aci ieties,
(%1E%q4¥§ﬁyﬁé %?g}{a gg%%fiéﬁiﬁgxéﬂﬁig;ﬁq) cf%%?%‘% b

cal cul ated Tor ree y aci rom ,an romo0.5 to 5 %
by wei ght f@Ethycarixde rirey 1) meamts tdyy lisgnmensioimd imed dtvd b it i ba tree tisdd f or  naki ng

such 30 conpagi UQNs, LM SIAG L8 151ieRs 0 irLaGimMBiroxypropyl) - _
bi s- (2- hydroxypropyl)-nmethyl'anine with a Tatty acid having an average chain
| engt h of ﬁ[fe&ryﬂyﬂ@ntlélewfact&ryb@r?lé% S-S dean i di A0 e e o0 Hforhd ™ to 50

in a nolar arca_td'/ enafe thiatd }toa%i'ndrgeo namdie f I qmzrlls Sﬂeﬂigzezi lﬁlfr\Mn{]ta rﬁmoval of
water WO 120822PCT/.EP2011/ 054107 5 until .t acid value of the

et i on e AT G e et i R S A eact i ng
wi th di nethyl sulphate at a nolar ratio of dinethyl sulphate to am ne of
from 0190 thd BDODsand prrdf erially derscomc @2 ttra teDZdmamts [fahe a ot al ami ne

val ue of the geaction godiure, ics a'orag; &innge, fJaml 408 G K g. The

fabric softener active conposition the T nvention conprises at |east 50 %
by wei ght &fcYd BITQUPE hydr GVD) i et ylkaoiadh reiAcduliphate fatty
10 aci d estgfounkhe canpasidd ary pref enablansomprdsesd M85 duat9% % by

wei ght of said ester. The use of_a nethyl sul phate saCJOt Slr%ioogll si ngly

provi des bGtH &1 oW HEIAG LG (1di ite W6 1t e YEShyosid ot Ta Sty

stabi |20y tordaydrolsydivenaf ian caquecls adicsper sifon /af tdewienrpasic i on
conpared taq C ri de |t as .us i P 0 293,955 P .0 .302 567
22 The. bi S GomsT SsyaY SRt o S (et Yt phat ST Ay Bel d
ester is aaquntakmaenef 4t 9 dastwesred tditastel2 ofy FrpmmA e (v@hs) 2N+ ( CH2CH

(CH3) OC (ZnRh A GHB0S03r n2Nndh Als J18ast Oong A0 npnoestiels «f, farmuhg, (CH3)
2N+ (CH2CH (GHB) "0 (CHRCH (COH3). GG (=0) R) OHB0S03 , where 'Ris the
hydr ocar borf’Si%ip ol 1@ &ty Yadicd rsicdtiy "REEA.t ' THe b1 st Py weight

25 water, 11.5 % by weight glycerol, 17.5 % by weight
2-propanol, 6 % by weight propylene glycol and 3 % by
weight dipropylene glycol.

The ester gquat actives disclosed in DE 24 30 140 C3,

EP 1 018 541 Al and WO 00/06678 have low melting points,
30 but provide insufficient softening performance due to the

high degree of unsaturation of the fatty acid moieties or

the high content of monoester quat component. On the other

hand, similar ester quats derived from

bis- (2-hydroxypropyl)-methylamine with a low content of

35 monoester quat, made from fatty acids with a low degree of



(2- hydr oxypr opyl) - di met hyl anmoni um net hyl sul phate fatty acid ester has a
nolar ratio of fatty acid noieties to 25 anmne noieties of from1.5 to 1.99
and pref ewalzby/f2092m 1. 85 to 1.99. The specified nol ar r&Cr®Er2él1esg6nt i al
for sinultaneously achieving high soft#ening performance and | ow nelting
poi nt of the conposition. A nolar ratio in the range from1.85 to 1.99
provi des high softening performance 30 in the absence of anionic
surfactants or at |ow concentrations of such surfactants. Fabric softener
aCL! ve cprrpﬁfs'atﬂﬁras;ih;?lv,i RG SHEh oalermi&aiclroaidcp iaf eH lrwzegm PUZS,ﬁf ul for

maki ng rinse cycl e softeners intended .for use in a | aundr shi.n

Bppl | cat | OF SHTAVE (08 EESRT & P roed B S araman S el A Br £H ash
bef or e t he malnsienae yedien WO 2201 1el20 82 24CHIER2(:] Hrb 41 <& cswf trenpriries added.
A mol ar ratiin £he + ange f1om Lf t0.Jess 4 han 1,83 duavides good
softening performance in the presence of ‘anioni ¢ surfactants. Fabric
softener active conpositions having such a nolar ratio are therefore useful
5 for maki AGShSse oy dheSofitSeridris i it évfed oy frde ich s fit@medr y washi ng
appli cati ondwherss the di nse exche rsufdenerd s rddedd aitheud nse

i redi atel y follomﬁnq:the wash. The fatty acid noiety of the

bi s- ( 2- hy drSXYFTOpy' D)= met TR T o STt iASs i pivate Fatty 3P Ester i s
derived 10 dirsprara iminxtwirten dfi tftdtet yhaciods iof fieomandsa JRCEAH.coshere R is a
hydr ocar bon group. The hydrocarbon group may be branched or unbranched and

prefer abl y s junbranched., The,fathy,ac8.mi ety has. an auerage chain | ength

of from16 to carbon atons and an iodine value, calculated for 15 the
free fafty caEingsidgfldcomaB B! tag 50 .0 1FTel Zaveidagecveiginy Wength is preferably

from16.5 t&nk%-r%l%ﬁ{n{%ﬁﬂlﬁ EnArehieably rdde fatily acid miet yhas an

i odine value of from1.0 to 50, nore preferably of from2 to 50, even nore
pref er abl y 16ft i GRSt 348" andAfost. 15T STerabl A IS B8 £5 SFEId 195, The
aver age chaigydeength ursgalrcidiatredinen Hahe easi $0ft it aneinghta f raatiicon of

i ndi vi dual Of try acia%sd Qnot.%ecirrisxtt%r eamof ef atotiyetalcisds.WhFiocrh l%ro%ncrh%cie chain
fatty aci d$t hé ¢haidt 1At Férers 8 e ongest™ c SREECUIVE dRal 1 of

car bonlat ompecie d edicvetvalfug ries tiwe tanmunitd ,ofpricodidse Hirghg 28 teonsyned by
the reactiop of. £, doubke ponds. of. 100 . 6f; a1y Acif. et ermined by the

met hod of SO 3961. In order to provi the required average chain | ength
and i odi ne 4#NE S tHe it ywtadifg eilet Y ie deri \Red Herehhesl M ure of fatty

aci ds cormgirsjdw;slw hrsat uriafied and tnsattated datitipb B30 Ad dS.anf®le
unsaturated fatty acids are preferably nonounsaturated fatty acids. The

bi s- (2- hydrs&%}’ y1) - di et hyl ammoni um net hyl sul phate fatty acid ester
preferably conprises less than 6 % by weight of multiply unsaturated fatty
acid nbbet iTese earepltes noferguictrablse tSatnerfatred diataot 35 taciadSade pal mtic
acid and st i i Exanpl f. 2 - P, 1/:0541 7

sui tabl e n&%gjerleglae?ﬁﬁra%ttel. far%%tm%%as%t }séga{r ceyoo pé“lz%%a | ggaﬁcf%g%taﬁg}?co g%/l d. The
Ci s-trans- r&iad tofo id ou bl e Hehdy dafo ursarurldted et il sagiod gl et i es i s

pref erabl y higharsihan 54 and e @ faf erahlny hi gharat han i65:535. The

fraction 5 of multiply unsaturated fatty acid noieti es may be reduced by

sel ective U Rrdroden&biisie Ghiddh s T RfFdisg&fatiom that Sellectdrvel v

hydr ogepat es: ene rdoubladiend doytd of the fatty acid moieties of from
16 to 18 carbon atoms and an iodine value of the fatty acid
moieties, calculated for the free fatty acid, of from 0.5
to 50, and from 0.5 to 5 % by weight fatty acid.

The invention is also directed to a method for making such
30 compositions, comprising the steps of reacting
bis-(2-hydroxypropyl)-methylamine with a fatty acid having
an average chain length of from 16 to 18 carbon atoms and
an iodine wvalue of from 0.5 to 50 in a molar ratio of fatty

acid to amine of from 1.51 to 2.1 with removal of water



- CH=CH- CH2- CH=CH substructure but not doubl e bonds of nobnounsat urated
hydr ocar bon groups. The specified average 10 chain | ength and i odi ne val ues
are esserwpab11fans23i nul t aneousl y achi evi ng hi gh soft eni rgTgPrdé100HNTEe and

| ow nel ting point of the conposition.5If the average chain length is |ess
than 16 carbon atons or the iodine value is higher than 50, the softening
performance will be 15 unsatisfactory, whereas the nelting point of the
conposition can get too high if the average chain length is nore than 18
car bonI at Omtiﬁﬂﬁ:tfeatatcm_cﬁfiziaﬁld@éicﬁt yth’@])c{reb@:tdﬁéfﬂ \ﬁﬁd(tftjar@;nlfsatltzn)é t?ﬁzi ds of .
natural or synthetic arigin and i ef er rive r.om atty acids
of natural r§¥fg§f rﬁroﬁoogt t%r gfoe%l@ﬁ?rgorﬁ tjt%f gjﬁ 48 G Pt S gin. The
required i adimeehydl werlgdm tge oir evinddch by agsiong fa dlatettWydmsdlhpbattuar e cof
natural origj.n { i odi le I 1 ow
fatty aci d.” Qtee%?iftatﬁl%]\?nf%dbtoﬂg%r ngﬁdﬁr ngld g)g!e%ger\véa i e fcrfao(r?lt{ bog pr ovi dsgd by
parti al 5hydMg‘LéLnéEtheorf®fa1a giney vadivg i tidvee teacE o gliyderiedd smddt ur e

havi ng a higher-Jddi ne-ofalveq Ign @ fater and preferred enbodi nent, the
required iodine value is prow ded by mxing a fatty acid m xture haV| ng a

hi gher i odipe value wt ture of saturated fatﬁt]y 30 .acids.., The m xture
of sat ur at 845 dRF EcisP: tr?é&?rbé‘c&dtvﬁ FEFCS S e by thyrdio HeMa fatty
aci d m xt urengontsaaniatg lunsat Wwiated f atdiyhacicds .or from a hydr ogenat ed

2011/ 3 20825PCT] P30 L O L6 8 e e poAd Lo grtng (Ytenat facey
bi s- (21 Ay drroXypresyReD) - Tdiemetchycarmfominumneetenatsul shate st yf raei & segteer .

The conposidd an Wy efarall ¥ omard %%Scefﬂ ompk R % and Jmra prefigrably from
2 to 5 % by vvel ght fatty acid. The fatty 5 acid nmay be present as free
fatty aci d Sor5 U icoryalof Paroéfdfctesofbcttﬁ\e of dtct“sﬁraéﬂec]r%ft% Beei-tquedt er ni sed

bi s-(2- hydr@?@yq&m)ltmﬂmﬂr@nan@&?te&r Fsta-ﬂlallft%brﬂcﬁ tﬁﬁfﬂcﬂ@ﬁﬁsa(ﬁﬂ \é$1 "
corrp05|t|on refera conprise atty acid mxture ich is preferably
of natural ao éﬁcf%ﬁfsrf@ﬁ ﬁégjeer Ot {p1CAht B e\r,‘%{qtlnathe nost
preferied @fﬁ@chmkzntsaltth@sf atsey aci i et93e P sof Pt2hemd

bi s- (2- hydrgxypropy Heodipet hyl ammoni um net hyl sul phate fatty acid ester are
derived fromthe sane fatty acid mxture as present in the composition in
an anount of fromO0.5 to 5 %15 by weight. The specified anmount of fatty

acid is esddt iPAlS TG NAGHBUIRTGRY I oW IS HTHG RSO M IEompesite on
wi t hout corpray sidia %s&re%QQSStaatﬂfﬂ)dttuyré fbfa%lte(llé%s@ %9@ 5:11@?9telrf dthe

ol htof & Bbngosy t1-br 250 (68" Y6 A Bhe ek s G b ST T o

t han 5206 byndmjegiﬂerf atft fcaeidd n the conposition wll have the effect that

aqueous di sper.slone-REERARefbLs poh LhecoRASLE) 80 RavscynoulLablLy N

viscosities a I on am)unt O]l fatt
aci d wit hi rihehéyvel raiaeeth 25 grange, ofc@rrrf@@ttyi @mdoﬁnqwé:ypﬁ?éiél@nt Tihyey énitsion can

be made whichhaye J\.ow iRt \Hlmﬂa%o‘ﬁlttﬁp%fet@ﬁﬁ%l%t%o@é%@ or
di luent. Such conpositions enable the manufacture of aqueous rinse cycle

sof t ener didspér SIGRE Gt & MG Ind oIV &t ettty rﬁcrﬁohﬁfﬁ &fdE® Tf sol vent.
30 Theztabranqn%ofntoqr&rlea;ctdfvafmmm tﬂcpll 0f9 thel presetadInvetdnon . 85

0. 5 9% by WiiCGHE - W o P Core] F1OME Mty Suctt A0 it cont ent _show
i mproved stsoma.gﬂ:ast%msihyt yactmd\hmqnfﬂjtgén sstfates iamd dehefcefieme e amdd (35
SLored end el e oian A0 E U, e o, Y.
o] range from 1 85 to 1 99 provides high softening performance
30 in the absence of anionic surfactants or at low

concentrations of such surfactants. Fabric softener active

compositions having such a molar ratio are therefore useful

for making rinse cycle softeners intended for use in a

laundry washing application where the laundry is rinsed

35 several times after the wash before the rinse cycle



much higher nelt viscosity and are therefore difficult to process into an
aqueous di spersion. The fabric softener active conposition of the present

i nvent i orwpnefienetly conpri ses | ess than 10 % by wei ght PamEP301m05407
preferably less than 1 % by wei ght of 6sol vents having a flash point of |ess
than 20 C. In a preferred enbodi nent, the fabric softener active
conposition of the present invention conprises up to 9.9 % by wei ght and
preferably up to 5 % by weight of at 10 | east one solvent selected from

g: Kcler ol, Q;tdr?ﬂeeﬁe: Qﬂsy%@}deo'p.r @pydoalraﬁ glaycael ,irditmeome:r@@edﬁdgyrcql 5a|rtd> Cl-c4
al Ky nDno t er ene (o]0) (0] ene COol. an | ene

ol yeol B oR e e Rt he L e

2- met hoxyet;h’aarmnceZOét mymﬂtarwjrfa:t&ammt cf)ayt&tﬂttarwlftener active

1-met hoxy- o%%%%“c dns rv% enegly 6ol onomathyl, ether, and di propyl ene

gl ycol nono onposi t1 ons accordi ng o thi's enmbodi nent have
t he advant afgvéfs H@fkurmvrﬁréme VAYSEES 0 e 8 dindsecest Nevit mﬁeanmrr@l t

rheol ogy, i1.mdMe WwHs3698) L EINews: ildd tire hange Widde 2Qghearsstgnpgth. In
anot her preferred enbodi ment, the fabric softener a,ctlve conposition of the

present i n\}egnﬁd&’?dc&r?prtlhseesmﬂsﬁml?“te@l@t%lbfy LGt or S 455 -aci d

triglyceride having an average chain length of the fatty acid noieties of
from 10 25 Tthe 14 tdar ban dateng tano farcheodiine (\I’Z&lh}@ircﬁ@pﬂid@l@d— for the free

fatty acid, .of .fr 5. S, d also
have t he aéivglnetth g;gmgrf h cl)lv%(/1 rreﬁ%% Vi scfjO %tnC g:%ﬁgc ose @ﬁe esgtr%fearlnl me
rheol 0§y, ifrenm ttheniytsgssialy fshidws dditdd @fch%zrqelm R e awhstrree igtils. 30 I n

a preferred alternabing embedi menle Hhe AU, ofr 3 VeRE $P1aSERIN the
fabric softener active corrp05|t| on is less than™5 % by wei ght and nore

pr ef er abl y 9% M8aT e ey RESHRE 2P e Ifoipdsiatichissl according to this WO
2011/ 120822PCT/ EP2011/ 054107 10 enbodi nent can be further processed in a
nol ten st atmnd (faﬁrtQ/Viadﬁcﬁ(iruﬁ@tSy selvent dveegd sperisi qrasSmgi—Jm cadditdnon to a

bi s- (2- hydr Ryl | yl anmonj um met | sul phate f Ci ster, a
fatty aci dlfaﬁ(ly} tcl)aor%ﬁnl y 2501V vent tlheoj{%aebrl (IC:?L sdftener ac |O€efe

conposibi on:h@‘ ﬂr‘mz@ pﬁ’a¢$eyntaqmemﬁ ofrrcmta)@ -pr efcerddbl Y Heuratveeragsomraiise from
1.5 to 9 %hy Wt ofe @ DS 2 hydrnexXypropyl). é@a%o%{“a”c%nfsa“y acid

ester contal ni ng the sane fatty acid noieties as

bi s- (2- hy dFRRFTERLT) - dihfe iR Emashicu maRs iy 1T @ﬁlatl@qlétet yadéied cdst er. The
b:c S- §2l hyd[@bmprlgmylt)a reet, h)ﬁ#&ﬁr@ @lﬁef@éj%)l g_tlzquoa{m 2 scoprsg); ereaz@rﬁ/é@r{@ f(t ur?
of at |east one di er_of formula = an eas
ohe. MonoosBdE Lo it a LTSCIBN Qb GHECHSy o1 ORI 8y 0 .20)

| east part taf Ahe Thies a(vkﬂ‘ﬁ;gd! @tgaprmpl;eb)qtrmtmsyk@m(ﬂﬂaftad yoradihet &ﬁatsej’s WI |1
be present Ifntt%e fo rH Offr%lcscailotn \@ft 1%1f ttly %d of to{'ée fabcrl c softener

active conposl |on salts are Of S ruc
( CH2CH( CI—B)HO@(tiOf)eR)OZf RE00-y @nlqurahg)ar(c@emqk@m oaa)tty acids the

(CHZCH(CHBkQQETphB%_ Qefégyy&gQ§ﬁﬁQQHQﬁxﬁh%onsecutlve chain of
bi s- (2- hydroxypropyl)-nethylam ne fatty acid ester in the specified anount

further | oWwsHPIhe Hrdlst i @%61%1% PHE S arfp 6%t i98IR Wi tTHodtCdtfpridnisi ng
sof tenp By pefem@NGS, amd stolagerstabidhd wdubl@qmﬁﬁuﬁs d:lfsll@TOSlgOIbf 25 The

fabric sof tﬁ%&%@%ﬂ%? d%%‘r%om ti rll)yofthteh%epcr esent. inventjqon may al so

]E ;r LSS; oigmoomrb)v-l(db retchybR@rimedr axyeetand Johadinmdtang tadmeond umdine

D1 S 1- et hy L By aT Sy Sy - G i G iy bt ve of
fatty ac1ds comprising both saturated and unsaturated fatty

30 acids. The unsaturated fatty acids are preferably

monounsaturated fatty acids. The bis-(2-hydroxypropyl) -
dimethylammonium methylsulphate fatty acid ester preferably
comprises less than 6 % by weight of multiply unsaturated
fatty acid moieties. Examples of suitable saturated fatty

35 acids are palmitic acid and stearic acid. Examples of



30fatty acid esters, (2-hydroxypropyl)-(1-methyl-

2- hydroxyet hyl ) -nethylam ne fatty acid esters and

bi s( 1- retwolop/f29steoxyet hyl ) - net hyl am ne fatty aci d est ®@C3/EPIda/05abT i C

softener active conposition of the présent invention can be prepared by

m xi ng the 35 bis-(2-hydroxypropyl)-di net hyl ammoni um net hyl sul phate fatty

WO 2011/ 120822PCT/ EP2011/ 054107 11 acid ester, the fatty acid and the

optional components, such as solvent or bis-(2-hydroxypropyl)-nethylam ne

gat ty aci d_seﬁttearblePrn@frﬁﬁﬁwaybuﬁ;ft%d‘ af%rﬂtcy %ﬁfité:@’l%rreﬁf‘zﬂ!e\&e: cppsirdd on of the
present invention i.s, prepare t he met.ho t i nvention, conprising

the steps SF Féa¢t g i ﬁ%zcﬁfd_&y r opy L)~ r?gﬁjgﬂug i@ Wth o%fatty aci d

havi ng an awversage adleal rfdtangtariaf rfoiemiks tic I8 «fartedn vathamheandham i odi ne

value of from: S 80.d 3.2 0lan J alidl dall wolOacidd o amaeof from

1.51 to 2.1 with renoval e acid value of the reaction
m xt ur edi s 9 M idngenfsedmre tes! 16 iy RO M Flaa ey Readtadvgas t h

di et hyl suyphatie ati @ mhah 1atdreRh et hyhiswW phate Hegdae fof rom

0.90 to 0.97 and preferahly from0.92 to 0.95 15 until the total am ne
val ue of tHé'deatisGt MHEUMYILIFH AT PATETH VR PG 8§ KOH g. In the

first step-afHdithe omtbadcat theskmventirenpbut not double bonds of

bi s- (2- hydroxypropyl)-nethyl amine is reacted wi.th the fatty acid in a nolar
Pt o of ARy e s T e e bt BP0 T Bt s © B8 o
2.1, with redrovallegfotlateerd iThie reeactlivers iesepresfsendhlal darried out at a

termper at ur & qf, fLOMCLA0 f 0,220 G Maliesh 1> ISTEIARINL ASpYEd Db 1o

distillation fromthe reaction m xture. During e course of the reaction,
the pr essumelits 05y eferdblAf IS SRS Hriom -afbi éme prEsagce Aba 1@ pr essure
in the rangergtomil00 &« 3 HaN d @8MANGA dike Jrermneali fi nsateruelhe fir st

step may be carried out_ in the presence of acidic catalyst, which is
o eF et abl y THEBIF 10 Sbuit s G G DG B TS Dy G Sui t abl &
aci di c1dat alnysits st 30 yetharesid fori ceddiidig pdioltuerfestief oni ¢ acid and
hypophosph%ro%%%s%céido-n g, r eethtlo%n Hi%fhc%rfr It%t%o%%}&r% %(ggﬁagl% @%n%t‘ﬁa"%e of

i
t he reacti on Xture 1s 1n e range froml e Jaci d val ue
i s determ medebyhant rld icerrbwint ltemst.andar di sed al kal i ne sol uti on accordi ng

to | SO 660 35 and is calculated as mg KOH per g sanple. The reaction can
WO 2011/ 12%%2%@%5%%%! QRALAL, 12t hen ke istepradPy: 499} ig 40 &

t enper at ure bel ow Cin order to avoid further reaction of the fatty acid
and nai nt aif? tirda@le & YW aSF cidd 490 adhideve the fsegh iredemomtt BT at ty
aci d i not heddmialaquiraeduct natural origin, most preferably from fatty

acids of plant origin. The required iodine wvalue can be
provided by using a fatty acid mixture of natural origin
that already has such an iodine value, for example a tallow
fatty acid. Alternatively, the required iodine value can be

25 provided by partial hydrogenation of a fatty acid mixture
or a triglyceride mixture having a higher iodine value. In
a further and preferred embodiment, the required iodine
value is provided by mixing a fatty acid mixture having a
higher iodine value with a mixture of saturated fatty

30 acids. The mixture of saturated fatty acids may be obtained
either by hydrogenating a fatty acid mixture containing
unsaturated fatty acids or from a hydrogenated triglyceride

mixture, such as a hydrogenated vegetable oil.

The fabric softener active composition of the present

<

35 invention further comprises from 0.5 to 5 % by weight fatty



5 In the second step of the nmethod of the invention, the reaction mxture
obtained in the first step is reacted with di nethyl sulphate at a nol ar
rati o of worretimehs2gul phate to am ne of from0.90 to 0. 9PCam2@uesanabl y
fromO0.92 to 0.95. The reaction is pré&ferably carried out at a 10
tenperature of from60 to 100 C. The reaction is carried out until the
total am ne value of the reaction mxture is in the range from1 to 8 ng
KOH g. The total am ne value is determ ned by non-aqueous titration with
perchl ori ¢ zacid iaccaiditigt a gretthod i H- 2atbAefxiheAmer-H can O | Chem sts
15 Society and . is .cal cul.at ed OH per ampl e.. The nmet hod of the
nvent i on’ KER R 2 VR A0 TE oV G o i Cogot e active

conposi ti orccagearidiing: too e aliwe rtdngnr iwictsh dirtonr dquiar icng amyd stce® | n
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am ne and by jcargryivhd Ut dhe Jdieactiion o fatde acicdand anine to the
specified range of the acid value, maintaining a fraction of unreacted
fatty 25aci®thS Tie NHVEREFIPRYS )i TIUSRr B d by 5 5ol 106wi g Tescanpl es, whi ch
are howeversatadernait ended d e drigndi die seeEe refo ityhe dniprendd=on ifatayy way.

WO 2011/ 12082%3%T/ P2011/ 054107 13 Exanmpl es G%nenril . ;l'}ablre L lists the
sources, fatty Acid ¢hdi i ength distribitilons aifd 156di rd Varuédor fatty
aci ds A0t o n@sthatr <5 awertd vusdd dlmrtthe rexanpl €s1 that mp sacird sdhlained engt h

di stributiqng were detenm ned by G aflerderd vatigation of the fatty acid
as nmethyl ester. Fz?br’i c softener active conpositions were prepared by the

fol | owi ng gerfer @~ et P inl €S edpediommed 1ot liiinse S PIG tehdatty

ibndi vi dﬁf" ha@i@ﬁﬁa's&;%ﬁ e fo@tﬁiéve@piﬂdﬁalsm@t a;%@fdal }Mattﬁipia%&% %%@jr@"tas?f 53 %
y weig ophosphorous acid i.n .an el ectrica eat ed reactar equi ppe

Wi th a t herBrerer -oh EKTFOAL SOt rer And @ irte Y yimg Jolum? ahd ¢ he

bi s- (21 bydiox yariapyl) -Tret hylean e dvasncadded M fidt tst iaaiidng.s EssBEre iradsul ti ng
m xture was- heated w.th sti;rri ta 20 n ke t..this tenperature

for 4 h at sfé)nrb%ecﬁjtleﬁfrlen it el,owd?r%tlltﬁnl %Ogtﬂ‘ac \?\)/af}t,%r%et r?%ténﬁg}?%tﬁé%r ectifying
col um. Theighessurengasntitdma edwseda ¢ tEP itbdry amd adveavisxt ure was

further stigired ati 200 1G MRS L RRING ireMmved 20 W i & VaGUU® BUNP . f or
the tinme specified in the individual exanple until the desired acid val ue

of the reactsieh tibetiine dwasr cAchE®L TrAE Mostt iHfg HASHEm® Aas itHerr ool ed
]Eo 75 %‘o digeet hyo Ehli@matmﬂ‘le\&&a%sa@d%frﬁ]l}dltt he mestd g >%|t e wc?a_fs;r&tl rredOI
or 2 at 70 to 90 C.. 25 Contents .of, free _am ne m ne t an atty aci
i n the Tabrit Wortaer hatiod BRSdS (b vt 6 &R med By Mot aqueous
pot ent i onmetardue duid rdatdp@ swicrts  teeteaceetdy | farmmo ihem doyrghroexdi tderaftteere addi ti on
of an exce f. %) t:i gn of -Rrepanol 4. - 13
2011/12082%%&%&;%%’1?H§ﬁiégjf%%a8f%§2a(P e, dlSﬁQ@Slon stability.
By adjusting the amount of fatty acid within the claimed
25 range, compositions of the present invention can be made
which have low melt viscosities without using any solvent
or diluent. Such compositions enable the manufacture of
aqueous rinse cycle softener dispersions containing no

solvent or a minimum amount of solvent.

30 The fabric softener active composition of the present

<

invention preferably comprises less than 2 % by weight and

more preferably less than 0.5 % by weight of water.

Compositions having such low water content show improved

storage stability in the molten state and therefore can be
35 stored and delivered as liquids without compromising

product quality. Compositions comprising more water show a



stributions and iodine val ues of
* tallow, partially hydrogenat ed

Table 1 Sources, fatty acid chain I ength di
| oi |
4 C16(0) 0. 7PET/EP2@.1854107

fatty acids Fatty acid A B C Source tallo
rapeseed wW02010)120822C14(0) 2.1 C15(0) O.
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much higher melt viscosity and are therefore difficult to

process into an agueous dispersion.

The fabric softener active composition of the present
invention preferably comprises less than 10 % by weight and

5 more preferably less than 1 % by weight of solvents having
a flash point of less than 20 °C.

In a preferred embodiment, the fabric softener active
composition of the present invention comprises up to
9.9 % by weight and preferably up to 5 % by weight of at

10 least one solvent selected from glycerol, ethylene glycol,
propylene glycol, dipropylene glycol and Cl1-C4 alkyl
monoethers of ethylene glycol, propylene glycol and
dipropylene glycol. Examples of suitable glycol Cl1-C4 alkyl
monoethers are 2-methoxyethanol, 2-ethoxyethanol,

15 2-butoxyethanol, l-methoxy-2-propanol, dipropylene glycol
monomethyl ether and dipropylene glycol monobutyl ether.
The compositions according to this embodiment have the
advantages of low melt viscosity and a close to Newtonian
melt rheology, i.e. the viscosity shows little change with

20 shear strength.

In another preferred embodiment, the fabric softener active
composition of the present invention comprises from 2 to
8 % by weight of a fatty acid triglyceride having an
average chain length of the fatty acid moieties of from 10
25 to 14 carbon atoms and an iodine value, calculated for the
free fatty acid, of from 0 to 15. Compositions according to
this embodiment also have the advantages of low melt
viscosity and a close to Newtonian melt rheology, i.e. the

viscosity shows little change with shear strength.

30 In a preferred alternative embodiment, the amount of
solvents present in the fabric softener active composition
is less than 5 % by weight and more preferably less than

1 % by weight. The compositions according to this
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embodiment can be further processed in a molten state to

provide aqueous solvent free dispersions.

In addition to a bis-(2-hydroxypropyl)-dimethylammonium
methylsulphate fatty acid ester, a fatty acid and
optionally a solvent, the fabric softener active
composition of the present invention may preferably further
comprise from 1.5 to 9 % by weight of a

bis- (2-hydroxypropyl) -methylamine fatty acid ester
containing the same fatty acid moieties as the

bis- (2-hydroxypropyl) -dimethylammonium methylsulphate fatty
acid ester. The bis- (2-hydroxypropyl)-methylamine fatty
acid ester is preferably a mixture of at least one diester
of formula (CH3)N(CH>CH(CHs)OC(=0)R), and at least one
monoester of formula

(CH3) N (CH,CH (CH3) OH) (CH,CH (CH3)OC (=0)R) . At least part of
the bis- (2-hydroxypropyl)-methylamine fatty acid ester will
be present in the form of a salt with the fatty acid of the
fabric softener active composition. Such salts are of
structure HN' (CHs) (CH,CH (CHs) OC (=0)R), RCOO™ or

HN' (CHs) (CH,CH (CH3) OH) (CH,CH (CH3) OC (=0)R) RCOO™. The presence
of the bis-(2-hydroxypropyl)-methylamine fatty acid ester
in the specified amount further lowers the melting point of
the composition, without compromising softening performance

and storage stability in aqueous dispersion.

The fabric softener active composition of the present
invention may also further comprise minor amounts of
(2-hydroxypropyl) - (1-methyl-2-hydroxyethyl) -
dimethylammonium methylsulphate fatty acid esters, bis-
(l1-methyl-2-hydroxyethyl)-dimethylammonium methylsulphate
fatty acid esters, (2-hydroxypropyl)-(l-methyl-
2-hydroxyethyl) -methylamine fatty acid esters and bis-
(l1-methyl-2-hydroxyethyl) -methylamine fatty acid esters.

The fabric softener active composition of the present
invention can be prepared by mixing the

bis- (2-hydroxypropyl) -dimethylammonium methylsulphate fatty



0.7 C20(1) 0.4 7.9 C22(0) 0.7 C22(1) 45.9 C22(2) 0.7 C24(0) 0.
0.8 Average chain length 18.0
WO 2011/120822 PCT/EP2011/054107
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acid ester, the fatty acid and the optional components,
such as solvent or bis- (2-hydroxypropyl)-methylamine fatty

acid ester.

Preferably, the fabric softener active composition of the
present invention is prepared by the method of the
invention, comprising the steps of reacting

bis- (2-hydroxypropyl) -methylamine with a fatty acid having
an average chain length of from 16 to 18 carbon atoms and
an iodine wvalue of from 0.5 to 50 in a molar ratio of fatty
acid to amine of from 1.51 to 2.1 with removal of water
until the acid value of the reaction mixture is in the
range from 1 to 10 mg KOH/g and further reacting with
dimethyl sulphate at a molar ratio of dimethyl sulphate to
amine of from 0.90 to 0.97 and preferably from 0.92 to 0.95
until the total amine value of the reaction mixture is in

the range from 1 to 8 mg KOH/g.

In the first step of the method of the invention,

bis- (2-hydroxypropyl)-methylamine is reacted with the fatty
acid in a molar ratio of fatty acid to amine of from 1.51
to 2.1, preferably from 1.86 to 2.1, with removal of
water. The reaction is preferably carried out at a
temperature of from 160 to 220 °C. Water is preferably
removed by distillation from the reaction mixture. During
the course of the reaction, the pressure is preferably
reduced from ambient pressure to a pressure in the range
from 100 to 5 mbar to enhance the removal of water. The
first step may be carried out in the presence of an acidic
catalyst, which is preferably used in an amount of from
0.05 to 0.2 % by weight. Suitable acidic catalysts are
methanesulfonic acid, p-toluenesulfonic acid and
hypophosphorous acid. The reaction is carried out until the
acid value of the reaction mixture is in the range from 1
to 10 mg KOH/g. The acid value is determined by titration
with a standardised alkaline solution according to ISO 660

and is calculated as mg KOH per g sample. The reaction can

2



17.3 20.1 | odine value 150 20 102 Cx(y) denotes a linear fatty acid
with x carbon atons and y 5 double bonds. * 20 % of fatty acids could not
be saponiwoDediianzo82anal ysed. WO 2011/ 120822PCT/ EP2011/ OP¢TEP215/03abt e 1
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then be stopped by cooling to a temperature below 80 °C in
order to avoid further reaction of the fatty acid and
maintain unreacted fatty acid to achieve the required

amount of fatty acid in the final product.

In the second step of the method of the invention, the
reaction mixture obtained in the first step is reacted with
dimethyl sulphate at a molar ratio of dimethyl sulphate to
amine of from 0.90 to 0.97 and preferably from 0.92 to
0.95. The reaction is preferably carried out at a
temperature of from 60 to 100 °C. The reaction is carried
out until the total amine value of the reaction mixture is
in the range from 1 to 8 mg KOH/g. The total amine value is
determined by non-aqueous titration with perchloric acid
according to method Tf 2a-64 of the American 0il Chemists

Society and is calculated as mg KOH per g sample.

The method of the invention has the advantage of providing
a fabric softener active composition according to the
invention without requiring any step in addition to the
steps needed for manufacturing the bis- (2-hydroxypropyl) -
dimethylammonium methylsulphate fatty acid ester. This
advantage is achieved by the appropriate choice of the
molar ratio of fatty acid to amine and by carrying out the
reaction of fatty acid and amine to the specified range of
the acid value, maintaining a fraction of unreacted fatty

acid.

The invention is illustrated by the following examples,
which are however not intended to limit the scope of the

invention in any way.



veget abl e bl end, hydrogenated C12(0) 46.4 C14(0) 0.2 53.6 0.8 2.6 C16(0)
19.2 45.3 46.4 Cl6(1) 0.5 C18(0) 21.2 13.4
WO 2011/120822 PCT/EP2011/054107
13

Examples
General:

Table 1 lists the sources, fatty acid chain length

distributions and iodine wvalues of fatty acids A to G that
5 were used in the examples. Fatty acid chain length

distributions were determined by GC after derivatisation of

the fatty acid as methyl ester.

Fabric softener active compositions were prepared by the
following general procedure, unless specified otherwise in
10 the individual examples. The fatty acid was placed with
0.2 % by weight of 50 % by weight hypophosphorous acid in
an electrically heated reactor equipped with a thermometer,
a mechanical stirrer and a rectifying column and the
bis- (2-hydroxypropyl) methylamine was added with stirring.
15 The resulting mixture was heated with stirring to 200 °C
and was kept at this temperature for 4 h at ambient
pressure, distilling off water through the rectifying
column. The pressure was then reduced to 10 mbar and the
mixture was further stirred at 200 °C, water being removed
20 with a vacuum pump, for the time specified in the
individual example until the desired acid value of the
reaction mixture was reached. The resulting mixture was
then cooled to 75 °C, dimethyl sulphate was added and the

resulting mixture was stirred for 2 h at 70 to 90 °C.

25 Contents of free amine, amine salt and fatty acid in the
fabric softener active composition were determined by non-
aqueous potentiometric titration with tetrabutylammonium
hydroxide after addition of an excess of a solution of HCI1

in 2-propanol.

30



49.3 C18(1) 47.6 37.2 Cl18(2) 7.9 1.9 C18(3) C20(0) 0.3 0.2 1.9
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Table 1
Sources, fatty acid chain length distributions and iodine

values of fatty acids

Fatty acid A B C

Source talloil™* tallow, partially rapeseed
hydrogenated

Cl2(0)

C14(0) 2.1

C15(0) 0.4

Cl6(0) 0.7 27.9 3.2

Cl6(1) 0.7

C1l7(0) 0.2 1.1

C18(0) 1.8 48.1 1.0

Cl8(1) 29.3 15.1 17.1

Cl8(2) 46.3 0.9 12.7

Cl8(3) 0.9 7.3

C20(0) 0.2 0.9 0.7

C20 (1) 0.4 7.9

C22(0) 0.7

C22 (1) 45.9

C22(2) 0.7

C24(0) 0.2

C24 (1) 0.8

Average chain 18.0 17.3 20.1

length

Todine value 150 20 102

Cx (y) denotes a linear fatty acid with x carbon atoms and y
5 double bonds.

* 20 % of fatty acids could not be saponified and analysed.



C22(1)

C22(2) C24(0) C24(1) Average chain length 17.6 13.1
WO 2011/120822 PCT/EP2011/054107
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Table 1 (continued)

Fatty D E 3 G

acid

Source vegetable coconut, vegetable vegetable
blend hydrogenated blend, blend,

partially hydrogenated
hydrogenated

C1l2(0) 46.4

C14(0) 0.2 53.6 0.8 2.6

Cle(0) 19.2 45.3 46.4

Cle (1) 0.5

C18(0) 21.2 13.4 49.3

C1l8 (1) 47.6 37.2

C18(2) 7.9 1.9

C18(3)

C20(0) 0.3 0.2 1.9

C20 (1) 0.2

C22(0)

C22 (1)

C22(2)

C24(0)

C24 (1)

Average 17.6 13.1 17.1 17.0

chain

length

Todine 6l 0.1 37 0.7

value
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Fractions of nonoester and diester in the bis-

(2- hydr oxwypropyi2ds2di net hyl anmoni um net hyl sul phat e f att y patiE®2@3ssioner e
determ ned by HPLC (Waters Spherisorb® SCX col unm, nmethanol eluent with a
formc acid triethylamne 5 buffer, R detection). Melting points were
determ ned by the capillary nethod as the upper tenperature of the nelting
range using a heating rate of 1 C/mn. Sanples were conditioned by nmelting

t he conposirtr=o.i emegemiczideg ddie Jirl tdishteak isoldnd fyiigrg the 10 nelt by
pouring it onto a cold netal plat nd coaling the sh 0%0” ified melt to
-16 C for a(% Ithé'égftoxé%’phmt?é’flﬁrép < ﬁ@ﬁmoﬁ]gl%“i grteothé/lﬁéjl g epgldarjizttycapi | lary.
Mel t vi scosidiices swerre waeas weae rati nAY ©ywWRHLGa (BteartesssT esgth arhesomestee rs Gof
REOLOQ CAO | u i-n rall |_at.es, I i.stance of
0.5 mm and dsoﬁzgin’%ga&%ll%l%%ng&ﬂ% as?}f. tcgra%?stta%h%lén\%él%

det er ni hed Hfudifern Blbyamsiaghtordqueous di spersions of the fabric softener
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/ g dispersion. Viscosity of the dispersions before and after storage was
det er m ned BWRTFIC AW & Bricokr M8 1d Wi% vslifet@P 1d€iady 'spi ndl e nunber 1 for
viscosities up to 100 nPa*s and spindl e nunber 2 for viscosities higher
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treat eddw th cdresaquecusitdi shertsirgre off tthhe conposi tshemr 8Gtem yf 1, 10

and 100 s7t.
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Storage stability was determined for 10 % by weight aqgqueous
dispersions of the fabric softener active compositions that
were stored for 6 weeks at 50 °C in closed glass bottles.

20 Dispersions were prepared by first dispersing a melt of the
fabric softener active composition heated to 5 to 10 °C
above the melting point in a 0.05 % by weight aqueous HC1
solution preheated to 5 °C below the melting point of the
composition using an IKA Super-Dispax—-Reactor® SD 41

25 operated at 8000 min™'. Thereafter, a 25 % by weight
aqueous solution of CaCl, was added with stirring to
provide a CaCl, concentration of 0.025 % by weight. Acid
values of the dispersions were determined before and after
storage by acid-base-titration with KOH or NaOH and are

30 given as mg KOH / g dispersion. Viscosity of the
dispersions before and after storage was determined at 20°C
with a Brookfield viscosimeter using spindle number 1 for
viscosities up to 100 mPa*s and spindle number 2 for

viscosities higher than 100 mPa*s.



5 50 cmpieces of terry cloth cotton towel were washed twice with a heavy
duty powder detergent, rinsed twice with internmediate and final spinning
and dri edwDreod/082angi ng on a line. Sanples of the 10 %Pby/BrReéight4iayjueous
di spersions of the fabric softener act’ive conpositions prepared as 10
descri bed above were diluted with cold tap water to give 2 1 of a rinse
solution containing 0.025 % by weight fabric softener active conposition.
The washed cotton towel pieces were imrersed in this rinse solution for 10
Qihn sPun mhdidﬁderilﬁléﬁiﬁeraiorﬁk@ic%rtoﬂ%%&ﬁtllﬂ%dﬁl’égiel’l%oa@tlardline 15 f
ereafter, the treated cot t awe pl ece c in ua eces o]
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20 sum of the nine i ratings can t eeore ran 0 to 45.
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1 (conparative exanple, corréespands to conponent AS of EP 1 018 541 Al) 644

g (2.25 rmll)ntf@aﬁnt%ﬁlé&ed aR e TSt eﬁﬂjfri“é&l%atw 575 gdX £i35 hrﬁﬂg)lng on
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pressure untfll | ue of 30.t.he reactia KCH g.
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The resultlng mxture was Teacted Wi lhe1§féo I% (? et yal sulphate
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viscous | i guiidocontainidg 0,015 mr{tgiC; % By snel gt ). Jiagdy aeld and

0. 070 mrol /g non- uat erni sed am ne e amne an
mol / g V\DS’HfltF/nEZO ER2PPE 054107 i@ W%tcé&t&ﬁ A e HPLIC %&fal ysi s

showed t he yRive- l@%réaé@cpwrt@mél)mdis@tmlﬁmmﬂw net hylsulphat edatty
acid esteréi;o be .conpri sed of % nonoester and 91.8 % di %s,t er (rel. area

per cent age$S)- 5! Tife Pdnmpdsiati &r‘?%&eﬁpﬁetlatt%es gtﬂpgofo%% s at 1 s-1,
488 nPa%s dthek@asthr,anthed 3ramRats catt thi0 k]l gheare s ategre The: Jlﬁh %laqueous

di spersi on a Kl d _a Vi_scosi 34 nPa*s
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softness ratdfg Qf 2m Bxaml @ 2 PRPle phnas J1epeated Jsing 93 g A 3. 49
nol) of fatty acid 15 B, 283 g (1.94 nol) bis-(2-hydroxypropyl)-nethylam ne

and 235 g (P86 51 diNfetINIT AR RatE.NITIE TS Uit it Fabrire Ssofitertéie
acti ve2 conpesi tdfortld/éﬁ&ﬁle\/\/fﬂricﬁ\ﬁ@daﬂi Wttt rygrelrid Qﬁirpﬁjm;tre(ﬁor%z Gnge

cont ai ni ng 02 I % ht) fatty acid and 0.059 mmol /g
non- quat er dﬁpféjgh%a 'One4/ O(Dd S/ gl%f %jg ' aitd r@ptdé@ rﬁilwogte

pr ot onat ed t&rmme) aﬂéPls@aatnadtymasUs/hmmﬂﬂm:amts (62 edreoxyipreap yfjom

di et hyl an%gip%?a%%}ylr% Jfhate éieaﬁtl%naccg d ester to be conprised of 8.8 %

nonoest er an Yo di'ester area percentages).

25 Example 1 (comparative example, corresponds to component AL
of EP 1 018 541 Al)

644 g (2.25 mol) fatty acid A was esterified with 182.5 g
(1.25 mol) bis-(2-hydroxypropyl)-methylamine at 190 °C with
8 h reaction at reduced pressure until the acid wvalue of

30 the reaction mixture was 0.6 mg KOH/g. The resulting
mixture was reacted with 151 g (1.20 mol) dimethyl sulphate
at 60 °C. The resulting fabric softener active composition
was a brownish viscous liquid, containing 0,015 mmol/g
(0.5 % by weight) fatty acid and 0.070 mmol/g non-

35 quaternised amine (0.041 mmol/g free amine and 0.029 mmol/g



25 The conposition had a nelt viscosity of 47200 nPa*s at 1 s-1, 9880 nPa*s
at 10 s-1- and 2960 nPa*s at 100 s-1- shear rate. The 10 % aqueous

di sper si omohlad/ams2aci d val ue of 0.5 nmg KOH g and a viPstaEP2alg/0861018 nPa*s
before storage and 30 an acid value o8 1.1 ng KOH/ g and a viscosity of 18
nPa*s after storage for 6 weeks at 50 C. WD 2011/ 120822PCT/ EP2011/ 054107
19 The conposition achi eved a softness rating of 32. Exanple 3 (conparative
exanpl e, corresponds to exanple 2 of DE 24 30 140 C3) 5744.5 g (2.38 nol)
fatty aci dZomasesieranfired WHHLCL &hall ygi(sl.shdDwad che bis-

anti |1 he. o RS R RO RS VS S R o e
resul ting micitdures twas treedet ednwittitbeM 2.5 &g A & I®msdgtedi metchyd 1 §ulf>phat e for
10 4 h. Theyresuyl Og%lf atga]rrle% ?j%f%%&%bf%%“ve conposition was a yell ow sh

gel, containing weight) fatty acid and 0.113 mmol /g
non- quat erni sed am ne (0. 042 nmmol /g free amne and 0. 071 mml/g progonat ed

ani ne) . > Th& BENBIRIRS SOt iifsh dest er dilEstosrt tivh Ath@ &5 giPa*s at

15(2- hydr oxys epeb)s didretohyd-anamai am ebdyd sat phad esfathyaaci-drester could
not be deter m ned by HPLC anal ysis. The conposition had a nelt viscosity of

561 nPa*s L 535 mPa*s at 10 s- Jh&?fand GQégP s at 100 s-1- shear
rate. A 10 oem}L i G SEG e SUS R SpeErs % 825 % 20 by

wei ght CaCl2 onasy \I@ﬂ/g\/las@ouas v iHwerssftor ef t3hﬂe Irdﬁa@paertmfmre‘ art drfgyestaatl 1 ity
test was pregpar th a fourfol ng?y Yob

CaCl2. The gpgpcg?iswgn ¥ fglﬁi gglﬁgg va /g;t %‘;931?5 lé(i}l/ecd] g)r% 2a6)5v?ﬁls?c,,¥2<lss?ty of
160 nPals Bdfterre Sﬁ@@é?g?eféﬂd@ar‘w@@(ﬁsd afaldfe 6F- 1. 4 my KOH g and a 25
viscosity of 270 nPa*s after storage for 6 weeks at 50 C. The conposition

achi eved a 8f thegs Jialiidig Lfhi2deExam@rbss BXamR &3 Mas repeated using
948 g (3.47 nol) of fatty acid 30B, 253.4 g (1.735 nol)

bi s- (2- hydr oxypropyl) - net hyl ami ne and 208 g (1.65 nol) dinethyl sul phate
with 15 h reaction

Example 2

Example 1 was repeated using 954 g (3.49 mol) of fatty acid
15 B, 283 g (1.94 mol) bis-(2-hydroxypropyl)-methylamine and
235 g (1.86 mol) dimethyl sulphate. The resulting fabric
softener active composition was a white solid with a
melting point of 42 °C, containing 0,025 mmol/g (0.7 % by
weight) fatty acid and 0.059 mmol/g non-quaternised amine
20 (0.033 mmol/g free amine and 0.026 mmol/g protonated
amine) . HPLC analysis showed the bis- (2-hydroxypropyl) -
dimethylammonium methylsulphate fatty acid ester to be

comprised of 8.8 % monoester and 91.2 % diester (rel. area

percentages) .

25 The composition had a melt viscosity of 47200 mPa*s at
1 s™', 9880 mPa*s at 10 s ' and 2960 mPa*s at 100 s shear

rate.

The 10 % aqueous dispersion had an acid value of
0.5 mg KOH/g and a viscosity of 18 mPa*s before storage and
30 an acid value of 1.1 mg KOH/g and a viscosity of 18 mPa*s

after storage for 6 weeks at 50 °C.



WO 2011/ 120822PCT/ EP2011/ 054107 20 at reduced pressure until the acid val ue
of the reaction mxture was 1.4 ng KOH g. The resulting fabric softener
active cownpasitizes2zwas a white solid with a nmelting poi RCTGEP2613/084107
containing 0,032 mol/g (0.9 %by wight) fatty 5 acid and 0.073 nmol /g
non- quat erni sed am ne (0.043 mml /g free am ne and 0.030 nmol /g protonated
am ne). HPLC anal ysis showed the bis-(2-hydroxypropyl)-di net hyl anmoni um

nmet hyl sul phate fatty acid ester to be conprised of 3.1 % nonoester and 96.9
% di ester (el .coafeipargeniaagdesied B0 sHe reeasidinen dJragoa nelt viscosity
of 36200 nmPa*s at 1 s-1, 7440 nPa*s at 10 s-1- and 2160 nPa*s at 100 s-1-
shear rate. The 10 % aqueous di spersion had an acid val ue of 0.6 ngy
KOH g and a viscosity of 16 nmPa*s before storage and 15 an acid val ue of
1.3 ng KOH/ g and a viscosity of 18 nPa*s after storage for 6 weeks at 50 C
The conpositxeswlachi elvedira redfitvse sskamgtling aofr I3Br dBdEnpdlce e xbBra¢ 4 afd
conpar ati verexammes 42 and 3 clearly 20 denonstrate that the fabric
softener active conpositions of the invention provide a significantly
better softening perfaormance in terns of soft touch and a better_ storage
stability of*% 10 %lagifedirs difSiersidon T onpdre & 6 4ite Sabrh e soft-enér
active conpasiitd ens )kmawt (r-em@a=R ol @8 )54k tAly land ok w4130 5140 C3.
Exanple 5 2780 10..18 I atty acid B.was .esterifjed with 7 (5. 36
ol )b - (3 ARy S opy B it By TR WS oG Tehat g At ffuced
pressure unmsdcttie avixdtwal v sofl tthea éddt/ioon Tiex tngrser a1 b n2 3 rkOH g, The
resulting nj R E 5441 r e ith 642
0" (5. 10 Mol dl TRPYT S Bhate. THe reaul ing {abri e Sof Lonar Seti e
conpostfi o Was TR awHiase lSoind Hh Ca SPEIRENRY F6ithitvofc AP oSt tdont &iaf iy
0,075 ml /@122 % Ry eicghta ifdtdy BeR arth10.123 ol ig Seight)

non- quat erni sed am.ne (0, 068 | / ree am ne and 0. 055 mmol /g protonated
ey PP o eItS AHoied Lhavsiy S SO F BT OFE ML hy ! anmon: um

met hyl sul ph@x.e f2atntmp 1aei d rest emitne ke angrils echcdf/ b b dhaomeneest er and 94. 5

% di ester (rel. .ar ercent.ages) . 10 The cao Sj.ti a l,t. viscosity
ot 15500 prgis ' 10 O e ke DR HROR T A, Sl 505
shear tat e. 2Ty O capredus dinsgdnslicomdradimameddivd swdlnbe tef fatty, 8 ny

KO g and g Miscosidy 06,128 JiRats befahei$10f age and 15 an ac d val ue of
2.8 ng KOH g and a viscosity of 12 nPa*s after "storage for 6 weeks at 50 C

The composition had a melt viscosity of 561 mPa*s at 1 s,

535 mPa*s at 10 s ' and 469 mPa*s at 100 s™' shear rate.

<

A 10 % by weight aqueous dispersion prepared with 0.025 %
20 by weight CaCl; was very viscous. Therefore, the dispersion
for the stability test was prepared with a fourfold amount
of CaCl,, i.e. 0.1 % by weight CaCl,. The dispersion had an
acid value of 0.7 mg KOH/g and a viscosity of 160 mPa*s
before storage and an acid value of 1.4 mg KOH/g and a

25 viscosity of 270 mPa*s after storage for 6 weeks at 50 °C.

The composition achieved a softness rating of 24.

Example 4

Example 3 was repeated using 948 g (3.47 mol) of fatty acid
30 B, 253.4 g (1.735 mol) bis-(2-hydroxypropyl)-methylamine
and 208 g (1.65 mol) dimethyl sulphate with 15 h reaction



The conposition achieved a softness rating of 35. Exanple 6 201365 g (5.0
nol) fatty acid B was esterified with 384.2 g (2.63 nol)

bi s- (2- hywioarypzegzg 1) - net hyl amine with 14 h reacti on at pcadwe@d/optiessur e
until the acid value of the reaction 2 xture was 1.3 ng KOH g. The
resulting mxture was reacted with 315 g (2.5 nol) dinethyl sul phate. The
25 resulting fabric softener active conposition was a white solid with a
melting point of 43 C, containing 0,025 mml/g (0.7 % by weight) fatty acid
and 0. 113 mawldegiurent gualsesnics et am nae Gl vrmmje/ o ff ree amae iand 0. 032

nmol / rotanated amn HPL s sho .

1o (5 by RS o e P o) e i O it 6 S fest er 1o
be conpri sedtafves. cbn%crmrtaem erasard WALt3 Y%bcdiies teirt b raelmelatriesg pericent ages) .
WD 2011/ 12 P P 7 . ty of
16200 nPa* g)%gt% 1 sCE %%}]#g%%% @?gﬁi%@fﬁ?}f o 150323 wﬁ%*l ?@%CC?I y
shear rat e.2CTife a1l % &d@emw%mmmw%@mnﬁal Yo 0&f3 515 oy KOH g
and a vi scasidyy afi k9 sHas. dorf e 1SIPRAYR AR &N a@pﬂrfé valie cof 1.9 ny

KOH g and a viscosity of 13 nPa*s after storage far weeks at 50 C. The
conposi t i o TEchiSeved W?&fttﬁ)@sénrsatﬁzné}%jfr%‘?prf@yé)?arﬁ%n?t Yiggmon i um

esterifi caticamstsefl pofa texaltey Goias gsapeatted and k@l g dfoft e Ir eact i on
m xt ure obt ai ned was md?%%s\ggth 45 fatt aC| d B. _The J.es! sulti \ng m xture

was react ed WIEH 193 & ol i et hS/ Lsulfgingt &S e 8 i ng fabric

sof tener 15 active conposition was a white solid with a nelting point of 41
C, contai nilig GorBDbanfolorg N4l B5 mblly e agistl)t of atft y8 @ mdied <0.a162 mmol / g

non- quat er ni sed amne {9,070, ymph/ g'f Leg anyperand ;0,092 Moty grgt onat ed
anmi ne). HPLC anal ysis showed the bis-(2- hydr oxypr opyl) di et hyl ammoni um 20

met hyl sul pHat'€-fatty acid ester to be conprised of 5.7 % nonoester and 94. 3
% di ester (rel. area percentages). The conposition had a nelt viscosity of
842 nPa*s dathecl 19+ & 602 diRa's sate rH) o8r bracanth G aRat1s:cato 100 s-1- shear

rate. The JOO %aqwgsdl S %r%lorlcogal S ofac~1|6d \%al ue of 25 1 3rga KO—I/ and

a viscosity o or e orag and an "adi cf vael Je of
and a Vbscaesi tacicl & lRa*s® af tBeMQStWQEm 26 Wiegless idty 50 €.8 mPa*s

after storage for 6 weeks at 50 °C.

The composition achieved a softness rating of 31.

Examples 1 and 4 and comparative examples 2 and 3 clearly
20 demonstrate that the fabric softener active compositions of
the invention provide a significantly better softening
performance in terms of soft touch and a better storage
stability of a 10 % aqueous dispersion compared to the
fabric softener active compositions known from
25 EP 1 018 541 Al and DE 24 30 140 C3.

Example 5

2780 g (10.18 mol) fatty acid B was esterified with 783 g
(5.36 mol) bis-(2-hydroxypropyl)-methylamine with 3 h
30 reaction at reduced pressure until the acid value of the

reaction mixture was 5.2 mg KOH/g. The resulting mixture



The conposition achieved a softness rating of 31. WO

2011/ 120822PCT/ EP2011/ 054107 23 Exanples 5 to 7 denonstrate that the
presence Wb 2batys2acid in the fabric softener active compdgiPeéelonssiof t he
invention contributes to a |ow nelt viiscosity of the conposition, provides
a closer to Newtonian rheology of the nmelt and 5 does not adversely affect
the viscosity of an aqueous di spersion of the conposition during storage.
Exanpl e 8 (conparative, higher iodine value) 970 g (3.5 nol) fatty acid D

was esteri fiized I\MatdteZBnghl(H@ &4 I00 Bios-)( 2rikedirgry prapnb)careting am ne
wth 3 h reacti ér_a‘?)ducedéjprrtessure ntil the aci d val ue of the reaction
m xture \/\/asre§ut31 LOTIRE e i ST W 1P8a e d i 19

(1.75 nol) sdilnet hyilths M@nng@mHSLdﬂ i4lg “fCabrdon tsafrtievyer acti ve

composi {1 on, WA ayksl LOWAS W sepus. dhal dha SONLALN] 06 DS MBI 1. 6 %

by weight) fatty aci non- qu ernlse am ne mol / g
free anbne Ned WL YHAST GIpHGt dr@atoé& amoie)d THRIeC aanaley singt showed t he

bi s- ( 2- hy drooxyspy Q[{?%]D/' GH Rt R Ha) netﬁnﬂcst&rﬁwselsf @Me@ﬁ't@lees'[er to
be 20conprised of 6.6 %rmnoester and 93 4 % di ester (rel are

per cent aged)’.S Tie TeGHSGSIE 6 Had A Srértl apmstgeit yiege Y@S‘Sillrﬂﬁa?’xse detYs- 1,
538 nPa*s atcilD esthr and d8QarPatiseal G .& B ngheass veat eundlteel B0 2% aqueous

di sper si on OJpadstaenr a{:I (1 v%l ue Ofer205n 9 KOH g and a viscosity of 40 nPa*s
bef ore storage and ‘ar “dci’d Valtie o %6 g KOH g and a viscosity of 36

mPa*s after storage for 6 weeks at 50 C. The conposition achieved a
sof t nes8 r diieng ofPZ3.t iBraripice 28 mdifonstacatsed it Ivdt 23 GlaHac" ssoftt ener acti ve

30 conposi tji ont Whi ¢h has«§alty; @cid ppiekh 8syef «therqyabernary, Amoni um
salt wth an iodine value higher than claimed, does not achieve a softening

per f or mancé& 34§ -hi gh WO 2011/ 120822PCT/ EP2011/ 054107 24 as that of the
fabric softener active conposition of the invention.
The 10 % aqueous dispersion had an acid value of

0.8 mg KOH/g and a viscosity of 28 mPa*s before storage and
15 an acid value of 2.8 mg KOH/g and a viscosity of 12 mPa*s

after storage for 6 weeks at 50 °C.

The composition achieved a softness rating of 35.

Example 6

20 1365 g (5.0 mol) fatty acid B was esterified with 384.2 g
(2.63 mol) bis-(2-hydroxypropyl)-methylamine with 14 h
reaction at reduced pressure until the acid value of the
reaction mixture was 1.3 mg KOH/g. The resulting mixture
was reacted with 315 g (2.5 mol) dimethyl sulphate. The

25 resulting fabric softener active composition was a white
solid with a melting point of 43 °C, containing
0,025 mmol/g (0.7 % by weight) fatty acid and 0.113 mmol/g
non-quaternised amine (0.081 mmol/g free amine and
0.032 mmol/g protonated amine). HPLC analysis showed the

30 Dbis-(2-hydroxypropyl)-dimethylammonium methylsulphate fatty

acid ester to be comprised of 5.7 % monoester and 94.3 %

diester (rel. area percentages).



Exanple 9 (conparative, shorter average chain length) 51125 g (5.25 nol)
fatty acid E was esterified wiwth 403 g (2.76 nol)

bi s- (2- hywioarypzegrgl) - ret hyl amine with 2 h reacti on at petEPed 1ps885Ur €
until the acid value of the reaction 2% xture was 4.1 ng KOH g. The
resulting mxture was reacted with 330 g (2.62 nol) dinethyl sul phate. The
10 resulting fabric softener active conposition was a white gel, containing
0,049 mol/g (1.1 %by weight) fatty acid and 0.122 mmol /g non-quat erni sed
ami Ine (0.0ﬂen@aid n{gg)sfirta%rﬁmr?mﬁ ane1G QAL%)dBm|t/ychflfqt@’®aI ethzas ng) . HPLC
anal ysi s showed t i S-(2- r oxypno - dinet a ni 15

net hyl sul pﬁ‘atse ‘fa?%&afﬁ%g%s%%rP@o%e%énﬂ)ﬁ?@i@%?839 b%)ldﬂ]oﬁoessthtﬁﬁrand 96. 8
% di ester (megdle. area percentages). The conposition had a nelt viscosity of
552 nPa*s at 1 s-1, 550 nPa*s at 10 s-1- and 497 nPa*s at 100 s-1- shear
rate. The 10 96agueols dispersionhad, anachd valyie of,200. 8 my KOH g and
a viscosity of 30 nPa*s before storage and an acid value of 2.5 ng KOH g
and a vPscdsit POy dpads aaf"tlércoﬁlgryaééf flor M aiceles farsE torapge and
conposi ti onrachiiey e 1aes offt Ness AN Plankb .o Examla & dgmnstimrixes that a
fabric softener active 25 conposition, \gbi ¢h, has fatty acid noieties of the
quat er nary niASES W P &8 AVerdgech&in 1 ength | ower than cl ai med,
does not achieve a softening performance as high as that of the fabric
sof t ener adihev e cogmmadiitdror abfietveal ianeerfttinegss \MDing of 32.

2011/ 120822PCT/ EP2011/ 054107 25 Exanple 10 1032 g (3.78 nol) fatty acid B
was esterified with 313.3 g (2.16 nol) bis-(2-hydroxypropyl)-nethyl am ne
with 2 h reaction at reduced pressure until the acid value of the 5
reaction mxture was 4.6 ng KOH/ g. The resulting m xture was reacted with
258. 8 §0(2F0%mS “di met hyl sul phate. The resulting fabric softener active
conposition was a white solid with a nelting point of 41 C, containing

0, 047 mmol /IThe( sT il asriight )s et tof asiathpanrd @ .34 nepeldtgedlGnd

non- quat er q’ f.ree anine _an onat ed

ised am 0.076 ol / 0. 058 | /. r,Qt
) RPLEn g T ke T B S g B Gy DB TeH ey A cm
met hyl sul pHatte f atatiyl &ci dhestrersutld by comprirsediasf BB <% nordest%sr cand
83.4 % di estiers { 1el),) (62 RENCenhages)l. 1, The Lomos) tien had & Jmld
viscosity of 27100 P+ at%/rl s-l?ﬂlGOA?O Pars at ,1095?- 1 aﬁ&aw?q mPars at
1M)&15Sm%ﬂWMWNW%H@m@ﬁwﬁﬂ@@%ﬁ%ﬁ%ﬁ%&ﬁ%ﬁ%ﬁ@%@%@%f
0.9 my KOHg and °@,Vlcﬁﬁ&%!iter@f Ol%lglpaf{knﬁalb%f orse 18t oF age vandrdg anwagi d
val ue of 2.5,%9 KOH g a6r}d a viscosity of 13 nPa*s after sto7ra e fO/ 6 weeks
at 50 C acid” and 01 mmol /g non-quaternised amine (0.070 mmol/g

free amine and 0.092 mmol/g protonated amine). HPLC

analysis showed the bis- (2-hydroxypropyl)-dimethylammonium

20 methylsulphate fatty acid ester to be comprised of 5.7 %

monoester and 94.3 % diester (rel. area percentages).

The composition had a melt viscosity of 842 mPa*s at 1 s,

663 mPa*s at 10 s™' and 619 mPa*s at 100 s shear rate.

The 10 % aqueous dispersion had an acid value of
25 1.3 mg KOH/g and a viscosity of 23 mPa*s before storage and
an acid value of 3.9 mg KOH/g and a viscosity of 8 mPa*s

after storage for 6 weeks at 50 °C.

The composition achieved a softness rating of 31.



The conposition achieved a softness rating of 27. Exanple 10 denonstrates
that a fabric softener active conposition, which has a nolar ratio of fatty
aci d noi evpes11230820 amni ne noi eties | ower than clai med, aoceEpraail/osah? eve a
softening performance as high as that23of the fabric softener active
conposition of the invention. Exanple 11 30919 g (3.37 nol) fatty acid B
was esterified with 245.7 g (1.68 nol) bis-(2-hydroxypropyl)-nethyl am ne
with 7 h WD 2011/ 120822PCT/ EP2011/ 054107 26 reaction at reduced pressure
until the asisghpladle ofo theldreacidren drickdal e ey KBH Bt tkhecid
resulting mxture was .reacted with 2501.3 l.g%.rml %hyl sul phat e.
The resul timyg iC1Sof t%eher™"adt iVe 'onpodittas £ bt BV i th a
mel ting poicentofitAR @, teonrt dioni mge 10, 746 aomolt/yg o(f2.thYdeynpwesiighiton ,f atty aci d
and 0.141 |/ on- terni.se ' 0. | g free i.n d 0.057
mol /g pro ona}{lgi(f%a% %%.S%ﬁgl_% %ﬁgﬁfgﬁsa(nsr{%\%é&%e& e il Gkl

bi s- ( 2- hydrd®efp ey BAvEnasth ladrhast drmeanstipdosul tphatfe amatadperdisaci d est er
to be conprdised.afi & 9 YormNeestRysand D%l i%diestelgdrel . area
percentages). The conposition had a nelt viscosity of 1510 nmPa*s at 1 s-1,
687 nPa*s at 10 s-1- and 553 nPa*s at 100 s-1- shear rate. 15 The 10 %
aqueous di spersion had an acid value of 0.9 ng KOH g and a viscosity of 31
nPa*s before storage and an acid value of 3.3 ng KOH/ g and a viscosity of
12 nPa*s affixempdicortage dngra ré: tieek s tatghsdr G.odilee cenpesi tion achi eved a
softness rating of 31. 20 Exanple 12 4823 g (17.68 nol) fatty acid F was

esterifiedgudhy 133% 4,9 (%48 yml; Pirs 2 RUAOURIOPYL)Tetdylam ne wi th
5 h reaction at” anmbi ent pressure and 5 h reaction at 25 reduced pressure

until the adi-d4aUe & Fhe TR or At Ur@Sidy 14Mm ey "KAH ¢ The

resul ting megddiieas neagted Widy1096.5 19 1( &ne0 Jmld et e gl phat e.
The resul ti n% fabric softener active cor%oﬁsﬂl tion was white solid with a
mel ting poite Gf:°38 e X i &A% my 0. 56S I d .I@S%qﬁ)}n@o eI gt fatty
acid and 0.wE30 mamlt/egl nanhguatierni @ed samaile (An@thyinmadigHatee amene and

bi 5= (2 hy A Gy OB oA LSS o Ryt SO HRace 14 7 457d st er to
be 15 wviscous liquid, containing 0,054 mmol/g (1.6 % by weight)
fatty acid and 0.129 mmol/g non-gquaternised amine
(0.068 mmol/g free amine and 0.061 mmol/g protonated
amine) . HPLC analysis showed the bis-(2-hydroxypropyl) -
dimethylammonium methylsulphate fatty acid ester to be

20 comprised of 6.6 % monoester and 93.4 % diester (rel. area

percentages) .

The composition had a melt viscosity of 581 mPa*s at 1 s,

538 mPa*s at 10 s and 480 mPa*s at 100 s™' shear rate.

The 10 % agueous dispersion had an acid value of
25 0.9 mg KOH/g and a viscosity of 40 mPa*s before storage and
an acid value of 2.6 mg KOH/g and a viscosity of 36 mPa*s

after storage for 6 weeks at 50 °C.
The composition achieved a softness rating of 23.

Example 8 demonstrates that a fabric softener active
30 composition, which has fatty acid moieties of the
quaternary ammonium salt with an iodine value higher than

claimed, does not achieve a softening performance as high



WO 2011/ 120822PCT/ EP2011/ 054107 27 conprised of 5.9 % nonoester and 94.1 %
diester (rel. area percentages). The conposition had a nelt viscosity of
592 nPa*swatoli/ese2 610 nPa*s at 10 s-1- and 552 nPa*s aCTHEPR13A34108hear
rate. 5 The conposition achieved a sdftness rating of 38. Exanple 13 4088 g
(14.9 nmol) fatty acid G was esterified with 1129.5 g (7.74 nol)

bi s- (2- hydroxypropyl)-nethylamne with 4 h 10 reaction at reduced pressure
until the acid value of the reaction mxture was 3.7 ng KOH g. The

resul ting mxti=e wWas gead=ed W o 3261 G dthiA Mnpoddiinetdylosuhehat e. The
resul ting fabrlqcsoftener active conposition was a white solid with a

mel ting poimt’f-52'"C, containing 150,066 mml /g (1.9 % by weight) fatty
acid and 0.128 mmol /g non-quaterni sed am ne (0.073 nmol/g free am ne and

0. 055 mml /g protonated ami ne). HPLC anal ysis showed the

bi s- (2- hydr oxypropyl) - di met hyl anmoni um et hyl sul phate fatty acid ester to

be conpri sed (18 & %IPRAGSLES ean%h%t% Y020 L8t M i el

per cent ages) . . ‘Fhe corr%om tion ﬁfad a mel rV| scosa?;t%;/ ofa1347§6@ntgg*s at 1 s-1,
8100 nPa*s at 10 s-1- and 2630 nPa*s at 100 s-1- shear rate. The

conposi £i ort ‘dchi%vied %2 S6rndsd aditig! &t ™38 55 Bxdmeide ™4 2836 # g (9. 23

nol) fatty @ci’h Boigs kﬁ_ﬁ—e(rz—fhy@idbdytﬁtcﬁﬁgz, Sngptid 18mine with 2 h

bi s- (2- hydroxypr.opyl),- net ne with r.e tlon .a duce ressure
until the am%pﬁvéf%ea)tof OJ(enprreeas"c Y'on g X lu%cell1 WS 6, 1 ael dc—%/ i

resul ting “WeR0DbL m&szmcn;'aepzomm@ﬁxmmzs ﬂha(tnﬁselJqu aacqteﬂdrew t h

568.6 g (4.5 gﬁi %df%%! sS4 Rhate domh g% %4808 8, dipr apyl ene

gl ycol was add the m xture was hom) en|z ystlrrlng The resulting
fabri cl8of tr@ﬁéjrltdétq \f@%@@éﬁﬁ%ﬁ%%%l@@%%t&% %5 %5 el ng poi nt

of |4;) C, coptai r@d?ﬁ:a@gﬁ% m%gggg%ﬂ/g‘%;/ 1}Nea Rt o iafrity q@%ﬁ%l@i /119
Mmool /g non ernlse nmo, ree a n g
o e e e Bl T o A o T
di et hyl amaningmanret y.l0sil phatle’ S atrtor cacitdestremd)a BEPLC analy81s
showed the bis- (2-hydroxypropyl)-dimethylammonium
15 methylsulphate fatty acid ester to be comprised of 3.2 %

<

monoester and 96.8 % diester (rel. area percentages).

The composition had a melt viscosity of 552 mPa*s at 1 s,

550 mPa*s at 10 s ' and 497 mPa*s at 100 s™' shear rate.

The 10 % agueous dispersion had an acid value of
20 0.8 mg KOH/g and a viscosity of 30 mPa*s before storage and
an acid value of 2.5 mg KOH/g and a viscosity of 79 mPa*s

after storage for 6 weeks at 50 °C.
The composition achieved a softness rating of 16.

Example 9 demonstrates that a fabric softener active

25 composition, which has fatty acid moieties of the
quaternary ammonium salt with an average chain length lower
than claimed, does not achieve a softening performance as
high as that of the fabric softener active composition of

the invention.

30



10conpri sed of 6.8 % nonoester and 93.2 % diester (rel. area percentages).
The conposition had a nelt viscosity of 368 nPa*s at 1 s-1, 340 nPa*s at 10
s-1- and B02onPavs2at 100 s-1- shear rate. 15 Exanpl e 1BC32P401g/064107 77 nol )
fatty acid B was esterified with 883.3 g (6.05 nol)

bi s- (2- hydroxypropyl)-nmethylamine with 4 h reaction at reduced pressure
until the acid value of the reaction mxture was 3.3 ng KOH g. Then 157 ¢
refined 20 coconut oil were added and the resulting m xture was reacted

W th 724. 2 skl 185 1ol ) di net hyl sul phate for 1 h. Thereafter, 472 g

2- propanol were added and the m xture was honogeni zed by stirri ng The

resultingf Cc soft ct conpaosition wa I|

mel ti ng poi ﬁgjzi%f& 67%n §ntflaaitﬁf’| ngr%dts) i I/S erf\lg}e&e%locmel 3hfgatty
acid and 0.@®25 &nmﬂ)gknorr @J‘é{ty@\mmcamlnen(e@mamm /vgtffre?ekam ne and
0.058 nmol /r%al%rtqto‘?{‘%ttedre%mdé%) o ddAG AN ySihS $howed { R&1ue of the

bi s- (2- hydr oxypr opyl) - hyl ammnl um net hyl sul phate fatty acid ester to
be conpPi s€@TIE Im}%;><:§(91r|‘190r‘ivbi’ést‘}er6 ard K981/ -opTdice stes [(rigld, mepdaire

per cent agesjas B&&@@Qﬁdt&i @ﬂsé@d A melds w@qosilhaét@fyll%lmtse atrpk s-1,
107 nmPa*s at 1 rf%q *s at 100 s-1- shear rate. The L%fg;posmlon
achi eved a ot rrhfr o?o z?“erv\écfdi"f/ WP@PM@O? 7 29

Exanpl e 16 s(odnni)anaih \te mexanploe podort eﬁfpoirlds%t o cﬁmacmerﬁrEgO of WD 00/ 06678)
250 g (1.1 ci d0 600f hd A Wit (639 (1.21
nmol ) bis- (? hy roxyp/%py rret r?fté}r%yﬁﬁct‘g adt |Oenlt3}hp%1essdrgg unt i |
the acid valare oyfa e s taimamari 60t -1re wa@lz/% frr@eK@Hilqle Fivel resul ting

m xture wag reacthed Wid B30 @ d L0910l )HEi?JdT%trJMys?L@ RhRLRA -UB%

resul ting fabrlc softener active conposition was a yellow wax with a
mel ting poitits of2 3 IE BRI gt LIeT Np LR mre: e @Tﬁthfyahst%pékﬁtdf fapte

anal ysi s smwaﬂ dde hitsr He2-Jughraasr @m/h)e & reetrylcgeni umdretzhyl sul phat e
fatty acid r to beeLco ri sed of 84. %m)noester and 15.3 % di ester
es)’

(rel. area e Eomp (%ittaig(?r‘? achi eved a softness rating of 13.
15 Exanple 17 (corrparatlve Iower nolar ratio of fatty acid noieties to
am ne hbi etlihes)cBER.B tg 1 .138! rolne Iftattiys caciid B odas Edtlemiffa*ed a t h 211.5 ¢

(1.45 mol) 1b'§*(266‘¥@rxgﬁ‘é’9 05!9&’1% thylham Beof e, 12 Qtaﬁogosa”@h%’g

pressure until the aci ue o e reaction mxture was 3.8 ng KOH g. The
resul ting Ma3ture was react ed W|th 164.5 g (1.60 nol) dinmethyl sul phate.
The resulting fabric softener active conposition was a yellow wax with a

mel ting poitHe afo 40 Gueeriy aiinigeg shi.oh Yoy areiaghtd fatitye of
0.9 mg KOH/g and a viscosity of 19 mPa*s before storage and
20 an acid value of 2.5 mg KOH/g and a viscosity of 13 mPa*s

after storage for 6 weeks at 50 °C.
The composition achieved a softness rating of 27.

Example 10 demonstrates that a fabric softener active

composition, which has a molar ratio of fatty acid moieties
25 to amine moieties lower than claimed, does not achieve a

softening performance as high as that of the fabric

softener active composition of the invention.

Example 11

30 919 g (3.37 mol) fatty acid B was esterified with 245.7 g
(1.68 mol) bis-(2-hydroxypropyl)-methylamine with 7 h



25 acid. HPLC anal ysis showed the bis-(2-hydroxypropyl)- dinethylamonium
nmet hyl sul phate fatty acid ester to be conprised of 80.7 % nonoester and

19. 3 % diwetzer1/12082k. area percentages). The conpositi onPathiremesdsa0soft ness
rating of 13. WD 2011/ 120822PCT/ EP2(2b1/ 054107 30 Exanple 18 411.0 g (1.50
nol) fatty acid B was esterified with 146.0 g (1.0 nol)

bi s- (2- hydroxypropyl)-nethylam ne for 16 h at anbient pressure until the
acid value of the reaction 5 mxture was 5.0 ng KOH g. The resulting

][n' )t()t ure W?S:eraﬁéﬁt(ﬁtcﬁﬂ_a\flﬂ tedubdb p_g:e(sQ;L&elTBJn)tilcli Pﬁ&ieh)dci%}ﬂv%flaiee-olf-r_ft@ler esul ti n?
abric softener .active conposition was wax W.th a nelting point o
38 C. cont &g 3 2U05 Y WGt Talty REd HPEC &ra s SHOvd & he

bi s- (2- hydmeey preapytBd Wil hdiaddt.lBy leantiortilumaist kiirsudhphatse: lficatattye .adite est er
to be conpri f @ oMy r 61, Q. % di est.er .

per cent ages e.%%gl?@g%%sﬁltl on actn%ervgd al(iéeo%torlfqépg)lsselfcaf?lnn.(éVr a?%‘ azg{he%f

Conpar aPi ve cdxahplidst B6 Meid 11 &vd néx&iplie 18 deoristirdt® t hat a mi ni num

mol ar rati @ of74 &t RC1 @ oisetdes,digran ne dmi etdies 0fq b 5 41 mroessary to
achi eve a useful softening perfornance. 20 ? | e 19 (conparati ve,

a
quat er nar y "amohiaR e d&18q tYY -PPg0 PAY . 18 SIS B aci d B was
esterifiedomMady 78D 1Y o 2r3F areltedizsri)hy drraxy prreyk)i-dretHyleamure with 3 h
reacti on at_.reduced pressure til. t cid val ue of ,the reactio i xture
o o e iy e e S s e g A e R DB O e o
sti rredlautagrldaws tel95 g kac etcominiidesl wes ladded mamd atie rawtrok |1 %ve was cl osed

and heat edﬁ}j,%&%&@%ﬁ-?%r%a( gjeSL?C%an%Ig)eg;et hyl chloride were fed to the

aut ocl ave ile stirring at /5 Cat a rate to keep the pressure in the
reactor below 4 bar and the 30 m xture was stirred for a total of 90 h at
75 to 80 C.IPFhé&@maertl Py éssure Mids relssased Yard dmrldadifed smétthyl chl ori de
and acetonirride, seventavere: distél'l eddobbs hhexsWo: 100 s shear

2011/ 120822PCT/ EP2011/ 054107 31 resulting fabric softener active

conposi tiod Wds a white solid with a nelting point of 69 C, contai ning
0,085 mmol/g (2.3 % by weight) fatty acid and 0.152 mmol /g non-quat erni sed
am ne (0. 103 emidl /g e vamidie et 1510.1040 amuldigl predtienatfed amine). HPLC

anal ysi s showed hiebics (2 Y drxpriony 1= di ety Apmnl umJret hl syl phat e

fatty acid ester to be conprised of 1.0 % nonoester .0 %diester

(rel . area3percdnt agdsle ofhe -0 "% &S TG Sperisices ifad %n ldcidava ue of

10 1.2 ng KGHG andagd seasid Yfk 66 tRa* s hefore storage, but split into
two phases during storage for 6 weeks at 50 C. Conparative exanple 19

demonst rat 4z, 1 hat 118 SONPORH QL ISt SATRIS G Rty My ammoni um

20
Example 12

4823 g (17.68 mol) fatty acid F was esterified with
1337.4 g (9.16 mol) bis-(2-hydroxypropyl)-methylamine with
5 h reaction at ambient pressure and 5 h reaction at
25 reduced pressure until the acid value of the reaction
mixture was 4.6 mg KOH/g. The resulting mixture was reacted
with 1096.5 g (8.70 mol) dimethyl sulphate. The resulting
fabric softener active composition was a white solid with a
melting point of 38 °C, containing 0,069 mmol/g (2.0 % by
30 weight) fatty acid and 0.130 mmol/g non-gquaternised amine
(0.071 mmol/g free amine and 0.059 mmol/g protonated
amine) . HPLC analysis showed the bis-(2-hydroxypropyl) -
dimethylammonium methylsulphate fatty acid ester to be



15 order to have a low nelting point and provi de stable aqueous

di spersions, whereas a quaternary ammonium chloride salt |leads to a high
mel ti ng peonpimesensufficient stability of aqueous di spergirong/05407 Tabl e 2
sumari zes properties of the fabric s¥ftener active conpositions prepared
in exanples 1 to 15. The fatty acid to amne nolar ratio in table 2 refers
to the nolar ratio in the bis-(2-hydroxypropyl)-di nethyl anmoni um

met hyl sul phate fatty acid ester as calculated formthe HPLC 25 anal ysi s.
The data f @orgdiGewlde F.ise arthods3easidny change wiestsior@ge relate to 10
% by wei ght_aque s dlsper5|ons of the fabric softener active conpositions
that were $tdred 8 weeks at 50 C. 32 Softness rating ZT ZE tZ TE SE

TEEZ91 IS P 1- 1 P 1-1 P 1-1 P 1-1 Viscosity change upon storage
in nPa*s TEA<D cOMposition had a melt viscosity of 592 mPa*s at 1 s -,

610 mPa*s at 10 s™' and 552 mPa*s at 100 s shear rate.

5 The composition achieved a softness rating of 38.

Example 13

4088 g (14.9 mol) fatty acid G was esterified with 1129.5 g
(7.74 mol) bis-(2-hydroxypropyl)-methylamine with 4 h

10 reaction at reduced pressure until the acid value of the
reaction mixture was 3.7 mg KOH/g. The resulting mixture
was reacted with 926.5 g (7.4 mol) dimethyl sulphate. The
resulting fabric softener active composition was a white
solid with a melting point of 52 °C, containing

15 0,066 mmol/g (1.9 % by weight) fatty acid and 0.128 mmol/g
non-quaternised amine (0.073 mmol/g free amine and
0.055 mmol/g protonated amine). HPLC analysis showed the
bis- (2-hydroxypropyl) -dimethylammonium methylsulphate fatty

acid ester to be comprised of 6.8 % monoester and 93.2 %

20 diester (rel. area percentages).

The composition had a melt viscosity of 34700 mPa*s at
1 s', 8100 mPa*s at 10 s ' and 2630 mPa*s at 100 s shear

rate.

The composition achieved a softness rating of 38.
25

Example 14

2520.4 g (9.23 mol) fatty acid B was esterified with
692.5 g (4.75 mol) bis-(2-hydroxypropyl)-methylamine with
5 h reaction at reduced pressure until the acid wvalue of

30 the reaction mixture was 6.1 mg KOH/g. The resulting
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mixture was reacted with 568.6 g (4.51 mol) dimethyl
sulphate for 1 h. Then 180.8 g dipropylene glycol was added
and the mixture was homogenized by stirring. The resulting
fabric softener active composition was a white solid with a
5 melting point of 40 °C, containing 0,083 mmol/g (2.4 % by
weight) fatty acid and 0.119 mmol/g non-quaternised amine
(0.048 mmol/g free amine and 0.071 mmol/g protonated
amine) . HPLC analysis showed the bis-(2-hydroxypropyl) -
dimethylammonium methylsulphate fatty acid ester to be

10 comprised of 6.8 % monoester and 93.2 % diester (rel. area

percentages) .

The composition had a melt viscosity of 368 mPa*s at 1 s,

340 mPa*s at 10 s and 318 mPa*s at 100 s™' shear rate.

15 Example 15

3214 g (11.77 mol) fatty acid B was esterified with 883.5 g
(6.05 mol) bis-(2-hydroxypropyl)-methylamine with 4 h
reaction at reduced pressure until the acid value of the
reaction mixture was 3.3 mg KOH/g. Then 157 g refined

20 coconut o0il were added and the resulting mixture was
reacted with 724.2 g (5.75 mol) dimethyl sulphate for 1 h.
Thereafter, 472 g 2-propanol were added and the mixture was
homogenized by stirring. The resulting fabric softener
active composition was a white solid with a melting point

25 of 36 °C, containing 0,049 mmol/g (1.4 % by weight) fatty
acid and 0.125 mmol/g non-quaternised amine (0.067 mmol/g
free amine and 0.058 mmol/g protonated amine). HPLC

analysis showed the bis- (2-hydroxypropyl)-dimethylammonium

o\°

methylsulphate fatty acid ester to be comprised of 6.3

<

30 monoester and 93.7 % diester (rel. area percentages).

The composition had a melt viscosity of 144 mPa*s at 1 s,

107 mPa*s at 10 s ! and 94 mPa*s at 100 s™! shear rate.

The composition achieved a softness rating of 34.
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Example 16 (comparative example, corresponds to example 50
of WO 00/06678)

250 g (1.15 mol) Radiacid® 600 fatty acid was esterified
with 176.3 g (1.21 mol) bis-(2-hydroxypropyl)-methylamine
for 14 h at ambient pressure until the acid value of the
reaction mixture was 2.6 mg KOH/g. The resulting mixture
was reacted with 137.0 g (1.09 mol) dimethyl sulphate. The
resulting fabric softener active composition was a yellow
wax with a melting point of 35 °C, containing 1.1 % by
weight fatty acid. HPLC analysis showed the bis-
(2-hydroxypropyl)-dimethylammonium methylsulphate fatty

acid ester to be comprised of 84.7 % monoester and 15.3 %

diester (rel. area percentages).

The composition achieved a softness rating of 13.

Example 17 (comparative, lower molar ratio of fatty acid

moleties to amine moieties)

378.6 g (1.38 mol) fatty acid B was esterified with 211.5 g
(1.45 mol) bis-(2-hydroxypropyl)-methylamine for 12 h at
ambient pressure until the acid value of the reaction
mixture was 3.8 mg KOH/g. The resulting mixture was reacted
with 164.5 g (1.60 mol) dimethyl sulphate. The resulting
fabric softener active composition was a yellow wax with a
melting point of 40 °C, containing 1.7 % by weight fatty
acid. HPLC analysis showed the bis-(2-hydroxypropyl) -
dimethylammonium methylsulphate fatty acid ester to be

comprised of 80.7 % monoester and 19.3 % diester (rel. area

percentages) .

The composition achieved a softness rating of 13.
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Example 18

411.0 g (1.50 mol) fatty acid B was esterified with 146.0 g
(1.0 mol) bis-(2-hydroxypropyl)-methylamine for 16 h at
ambient pressure until the acid value of the reaction

5 mixture was 5.0 mg KOH/g. The resulting mixture was reacted
with 113.5 g (0.9 mol) dimethyl sulphate. The resulting
fabric softener active composition was a yellow wax with a
melting point of 38 °C, containing 2.2 % by weight fatty
acid. HPLC analysis showed the bis-(2-hydroxypropyl) -

10 dimethylammonium methylsulphate fatty acid ester to be

comprised of 39.0 % monoester and 61.0 % diester (rel. area

percentages) .

The composition achieved a softness rating of 25.

15 Comparative examples 16 and 17 and example 18 demonstrate
that a minimum molar ratio of fatty acid moieties to amine
moieties of 1.5 is necessary to achieve a useful softening

performance.

20 Example 19 (comparative, quaternary ammonium chloride salt)

2780 g (10.18 mol) fatty acid B was esterified with 783 g
(5.36 mol) bis-(2-hydroxypropyl)-methylamine with 3 h
reaction at reduced pressure until the acid value of the
reaction mixture was 5.2 mg KOH/g. 469.2 g of the resulting

25 mixture were charged to a stirred autoclave, 195 g
acetonirile was added and the autoclave was closed and
heated to 75 °C. 41.75 g (0.827 mol) methyl chloride were
fed to the autoclave while stirring at 75 °C at a rate to
keep the pressure in the reactor below 4 bar and the

30 mixture was stirred for a total of 90 h at 75 to 80 °C.
Thereafter, pressure was released and unreacted methyl

chloride and acetonirile solvent were distilled off. The
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resulting fabric softener active composition was a white
solid with a melting point of 69 °C, containing
0,085 mmol/g (2.3 % by weight) fatty acid and 0.152 mmol/g
non-quaternised amine (0.103 mmol/g free amine and

5 0.049 mmol/g protonated amine). HPLC analysis showed the
bis- (2-hydroxypropyl) -dimethylammonium methylsulphate fatty

acid ester to be comprised of 1.0 % monoester and 99.0 %

diester (rel. area percentages).

The 10 % agueous dispersion had an acid value of

10 1.2 mg KOH/g and a viscosity of 66 mPa*s before storage,
but split into two phases during storage for 6 weeks at
50 °cC.

Comparative example 19 demonstrates that the composition
must comprise a quaternary ammonium methylsulphate salt in

15 order to have a low melting point and provide stable
aqueous dispersions, whereas a quaternary ammonium chloride
salt leads to a high melting point and insufficient

stability of agueous dispersions.

20 Table 2 summarizes properties of the fabric softener active
compositions prepared in examples 1 to 15. The fatty acid
to amine molar ratio in table 2 refers to the molar ratio
in the bis-(2-hydroxypropyl)-dimethylammonium
methylsulphate fatty acid ester as calculated form the HPLC

25 analysis. The data for acid value rise and viscosity change
upon storage relate to 10 % by weight aqueous dispersions
of the fabric softener active compositions that were stored

for 6 weeks at 50 °C.
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Clains 1. A fabric softener active conposition, conprising a) at |east 50 %
by wei ght of a bis-(2-hydroxypropyl)- dinethylammoni um net hyl sul phate fatty
aci d est ewORbhawvi2ogp2a nolar ratio of fatty acid npieti esPCO/ERROIINADS4TOT et | es
of from1l.5 to 1.99, an average chaim3l ength of the fatty acid noieties of
from 16 to 18 carbon atons and an iodine value of the fatty acid noieties,
calculated for the free fatty acid, 10of from0.5 to 50, and b) fromO0.5 to
5 % by weight fatty acid. 2. The fabric softener active conposition of claim
1, characterissed in that the nolar ratio of fatty acid noieties to am ne
noieties is from1.85 to 1.99. 15 3.The fabric softener active conposition
of claiml or 2,A (‘flg1 ract eSri eed eirn tq:altvet Q:%mi %%iir%% \ﬁal ue Ofrit h% fatty acid
noi eti es, cdl cul atéd for Che reeafétty ac"& s Y 8m Bt fﬁ;gpreferably
from15 to 35. 4. The fabric softener active conposition of any one of
20clainms 1 to 3,2)chhracteri sedsihyttatght ebdbnprbses (£romitoxprsopy by-wei ght

and preferably fromg@-tQyPadhby;wei gbtnfattypagtd. rarcJhe-fabeiecgof tener
active conposition of any one_of clainms1l to 4, characterised in that it
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active conposition of.any one of _c|ai to characteris in that the
bis-(2-hydroxyprop§&?}ﬂi%%?%§Paﬁﬁnk?ﬁg?ﬁ%?ﬁy?gﬁ?pﬁgf%téﬁfa?fyf58?dT§ster
conprises | ess thaho618 byrwengatons andltapl yodnsatuaatedofathy aetdy

oi et es. w0 2011/ 120832PCT{ EP2011/ 05410734 7. (The.f ab kg, sof Lengr acti ve
conposition of any one of claink 1 to 6, characterised in that the
cis-transratio of débubrFembdndstefobnsardrated fatty acid noieties of the

bi s- (2- hydr oxypr opy1l) - di met hyl anmoni um 5net hyl sul phate fatty acid ester is

hi gher than 55:45. r8omThesf abricsspeit paegnacthveycoppasi tion of any one of
clains 1 to 7, characterised in that the fatty acid noieties of the

bi s- (2- hydroxypr.op - di.net hyl anmoni um.net hyl sul phate fatty acid ester are
Gerived Trom L na R TRy e o moria pyebeitich G DLk 4,
characterised in that the molar ratio of fatty acid

moieties to amine moieties is from 1.85 to 1.99.

15 3. The fabric softener active composition of claim 1 or
2, characterised in that the iodine value of the fatty
acid moieties, calculated for the free fatty acid, is
from 5 to 40, preferably from 15 to 35.

4, The fabric softener active composition of any one of
20 claims 1 to 3, characterised in that it comprises from

1 to 5 % by weight and preferably from 2 to 5 % by
weight fatty acid.

5. The fabric softener active composition of any one of
claims 1 to 4, characterised in that it comprises from
25 85 to 99 % by weight of bis-(2-hydroxypropyl) -
dimethylammonium methylsulphate fatty acid ester.

6. The fabric softener active composition of any one of
claims 1 to 5, characterised in that the
bis- (2-hydroxypropyl)-dimethylammonium methylsulphate

30 fatty acid ester comprises less than 6 % by weight of

multiply unsaturated fatty acid moieties.



9. The fabric softener active conposition of any one of clains 1 to 8,
conprising less than 2 % by wei ght and preferably less than 0.5 % by wei ght
of wat er .woQ@o1iifines2babri ¢ softener active conposition of pamgEPeNa/06§1015c| ai s
1to 9, conprising less than 10 % by 34ei ght and preferably | ess than 1 % by
wei ght of solvents having a flash point of less than 20 C. 11. The fabric
softener active conposition of any one of clainms 1 to 11, further
conprising up to 9.9 % by 20wei ght of at |east one solvent selected from
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15 claims 1 to 9, comprising less than 10 % by weight and

preferably less than 1 % by weight of solvents having
a flash point of less than 20 °C.

11. The fabric softener active composition of any one of
claims 1 to 11, further comprising up to 9.9 % by
20 weight of at least one solvent selected from glycerol,
ethylene glycol, propylene glycol, dipropylene glycol
and Cl1-C4 alkyl monoethers of ethylene glycol,
propylene glycol and dipropylene glycol.

12. The fabric softener active composition of any one of
25 claims 1 to 11, further comprising from 2 to 8 % by
weight of a fatty acid triglyceride having an average
chain length of the fatty acid moieties of from 10 to
14 carbon atoms and an iodine value, calculated for
the free fatty acid, of from 0 to 15.

30 13. The fabric softener active composition of any one of
claims 1 to 12, further comprising from 1.5 to 9 % by
weight of a bis-(2-hydroxypropyl)-methylamine fatty

acid ester containing the same fatty acid moieties as
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the bis- (2-hydroxypropyl)-dimethylammonium
methylsulphate fatty acid ester.

A method for making a fabric softening composition

according to claim 1, comprising the steps

a) reacting bis- (2-hydroxypropyl)-methylamine with a
fatty acid having an average chain length of from
16 to 18 carbon atoms and an iodine value of from
0.5 to 50 in a molar ratio of fatty acid to amine
of from 1.51 to 2.1 with removal of water until the
acid value of the reaction mixture is in the range

from 1 to 10 mg KOH/g and

b) reacting the product of step a) with dimethyl
sulphate at a molar ratio of dimethyl sulphate to
amine of from 0.90 to 0.97 and preferably from 0.92
to 0.95 until the total amine value of the reaction

mixture is in the range from 1 to 8 mg KOH/g.

The method of claim 14, characterised in that the
molar ratio of fatty acid to amine is from 1.86 to
2.1.



