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25 30 35 1111911d111 AVPHOTERLC DERI VATI VES OF AL~HATI C POLYAM NES W TH
FATTY ACI DS, ESTERS OR TRI GLYCERI DES FI ELD OF THE | NVENTI ON The pr esent

i nvention relates to anphoteric surface active agents, and nor

particularly WP %k eric derivatives of aliphatic pol yam nespCE’Hé??”ég”

di ethyl enetriamne reacted with long chain fatty acids, esters or

triglycerid ddition to being novel nmaterials, th
deri vatm @@ \& ‘ME invention are useful in a variety of appI| M’m ﬂ “||||||||
i ncl udi eni ng/texture nodification of substrates suc

textiles, NOW®WH skin surfaces and hair tresses, as well as in applvcemrons
for netal morking, and lubrication. BACKGROUND OF TT-i E | NVENTI ON

Anphoteri c ﬂ:ﬁlb %B%v?ﬁvﬁ’saé# AYSiAYREEY AMRES TR AEY J\é’lﬁ& IR¥RRks QYR TRIGLYCERIDES
pol yam nes a e known and have been used over the years for a variety of
applications including surfactants in detergent ar_d di shwashi ng

formul ations, fabric and paper treating conpositions, netal treating and
corrosion inhibition, and the |like. For exanple, U S. Patent No. 2,999, 069
to Masci teaches detergent conposiRION$FCamFAITNVENTIONNOt eri c derivatives
of am doam nes but does not teach or disclose diam de or pol yam de

conposi tions having a remheivpreeenndanmvehnuennaheﬁammgentaniampﬁdﬂeric
which is rbo a [ r i i pA. LI Gl ;
dlshmashlgg cd%%g£$¥%o%§qé?§c% st gg gr?@%ﬁzégi%ECdfgf$%cg?|ghﬁﬁ§e%ifc
203 230.S to JaeWivatPaefcka pﬁcl ud@lamw@ten C eglt’aeeneeu ve 8§Ehts; as

however, ne'th&ieéh?ﬂbﬂ@tﬂ%mi?ﬁéyaf@a‘i%e@”ﬂ@t%ht'PBﬁ hasi it a d%rdids,

internal nitrogen amne site ich i,s carbagxyal ated are di closed
ol cka UL S PaFeRE NoT 5m] ek egor oAl iyl ated are o pelgsed by 1

N 2~3 WO 00/11&25eP€3AHSQ9hé8aﬁghataﬂp@oﬁeficad3veyabfvehlef1an@ﬁmadurange

of fatty y fatty m doarri _nes t nn
polyanlnesqah?gﬁg eﬁB}oyed ¥§ﬁﬁqQﬂeH%€ O%Pgsﬁgﬁ%q |tntor fﬁ?ﬁﬂgeigge
however, no di sefbsmagdtesuggesmodnfEcattrmﬂneof/v blubahsapaseatichf asheaper,
appl i cati ons OF %Eﬁégph LEEHC sﬁi%' }é%tr'f‘é‘ée farfdh &0l yt%%%é‘@ésf‘eéé' Rell as
di scl osed, inc I ng ne|t er the softening texture nodi f1cation
substrates suchhadPpapertipBgt fPEsNe P i I s (AR BIREHEPR - t r esses,
nor applications for nmetal working and 10 lubrication. Furthernore,
providing non-irritating softe ~Raper substrat es,
or to hu skin or hair, has

visisih YENELSNi ¢s tend to become
slightly harsher after memphandrtaundepm9951mboaevercﬁ15 umaréated pergorml

hygi ene facial ;}1L.$3HE,RARE ;@E¥198shétsboﬁygmtﬁébtQEb”QnEQﬂ'yﬂéﬂﬁﬁbe been

ti ssues, such as nasaPaorl ice sk
used over the years for a variety of applications including

surfactants in detergent and dishwashing formulations,

25 fabric and paper treating compositions, metal treating and

corrosion inhibition, and the like. For example, U.S.
Patent No. 2,999,069 to Masci teaches detergent
compositions containing amphoteric derivatives of

amidoamines but does not teach or disclose diamide or

30 polyamide compositions having a reactive secondary,
internal nitrogen amine site which is carboxyalkylated as
provided in the present invention. Liquid dishwashing
compositions disclosed in European Patent Application No.
92 203 230.5 to Jadwiga Palicka include amphoteric surface

35 active agents; however, neither diamide nor polyamide
compositions having a secondary, internal nitrogen amine
site which is carboxyalkylated are disclosed by Palicka.
U.S. Patent No. 5,322,630 to Williams et al. discloses



Various attenpts have been nmade to soften fabrics such as suggesteagggANgma
patents directed to fabric softeners, 20 for exanple, U S. Patent i
3,,904,533 of Neiditch for a liquid fabric softener, and U S. Patent Nos.
4,237,155 of Kardouche and 5,376,287 of Borcher et al which describe

anti static fabwooosads ener sheets, which include fabricsofteni nCEUsI9lsy74
such as cationic and nonionic 25 surfactants. OBJECTS OF THE | NVENTI ON 2t
is therefore an object of the present inventjon to define a famly of

anphot eri ¢ conpounds conprising derivatives of aliphatic polyam nes such as
30 diethyl enetriam ne wherein the polyamnes are first converted to

pol yan des or ampdazerine/ atddevaleiniamt i wds t her dofoad A frangieer ©bj echatdfy

the present i nugntihgfinls, ! 9adeli ansaRdndoRel | Bt Pragess Shiahiddie ana
above descri be anphot eric derivatives of aliphatic polyam des [ ADAPS]
may be made. P2lBamARes003FhAGIDO/ 31825 SEHASEY/ 18974 O3 15 1edd15 erHes e
35flt i's ?not henhobj €61 s 0f trh@r@\rlﬁgenmdw@wﬂh ,iQ{btd},LthtEMui&e&ﬂr&étﬁ@éﬁ/fon
softener for various subsirafes I C ght _confact human skl.n, as as
okin and halr SlbstPs et;”?#rg’n%‘&?ve&ap?g]ti o of ot TP f&PgﬁéFaEBFB& St e
present invent amphdbephovidie ianptictear ief sthéape lyetiinesadentesif odigskosed,
ot her applicati h ; I Ki j I et §%@@g§? E
| NVENTI ON The %ggzgﬁﬁggnvgﬁ%gg%greﬁg%esgggtéﬁ%ﬁg?g%kgg %ri@%?lves 0 of Jf
al i phati c pol yanbabsafABAPSEDt gt Hiaea i risorttiaiis i naman |t imnenperconapnd
care uses, SUCR,R$, tEa@%RNTP! @10rSOTLRNGISL I | CARE S, métih CORSEkiRger sna

etc. The ADAPs_conpri se derivatives of conpositions which are internediate
al i phatic Yl yaHP8é§26i o i dazol i nes, and preferably aliphatic dianides,
contai ning nore than onersubskirtnedt npiretydsabeched-iromtabeéngr oupftening

consi sting of laoggtg‘l l%¥3|r Cpa%%rn' facg:r_L ypa?‘ iedss %EE%‘& e%ndotrr it%l x&%a{rge ir§u§P
as derived frofranrmal, vege apl e or éénfheFlc Sourceés rangi ng In nmolecular
di stribution fhearbuthad chedmnoaghlaracifelacingsd.(e. Fgbri¢sktand soybeapome

oi |, rapeseed ghhghdge L SR aff AN de.£ONPINAd i SuhdeR: £9NVenbedoi 8t o
an anphoteric conmpound by reacting 1t with unsaturated carboxylic acids,
hal ogenat etP cakBs¥grtedadedsongdr byaieatefapd tbapdrimpPer THYthe bazeh

of the higher pelyahnesataed deaniydniars of i POhysAr Baxk! iae acdstsl dbefice
carboxyalkylatiﬁg step of the present invention attaches an al kyl

carboxylic aci §flnctional group to at |east one secondary internal anine
nitrogen atom thereby foamiogs ke tamgpet didve gresiuchsdof td hsoptenelitbrics

i nvention. The hat er | t.LS I j kT ol.i
der 1 vat e of FREEAADregede s ibnphEred REMATRAI 06 LEbEEE petEeners,
cont ai ni ng2@ci diox ferampbnal Ugfouptsnt alPe for9Usdih ebadlieiigd bwiht hfor a

al i phatic pol yaniggs i faiecor dancenwit h drfie Bresemhcirveridon 4 nshudesal ky!
Kardouche and 5,376,287 of Borcher et al which describe
antistatic fabric softener sheets, which include fabric-
softening agents, such as cationic and nonionic
25 surfactants.
OBJECTS OF T I NTION
It 1is therefore an object of the presgent
invention to define a family of amphoteric compounds
comprising derivatives of aliphatic polyamines such as
30 diethylenetriamine wherein the polyamines are first
converted to polyamides or imidazoline/amide derivatives
thereof.
A further object of the pregent invention is to
define and describe a process by which the above described
35 amphoteric derivatives of aliphatic polyamides [ADAPS] may
be made.



16 J A~ 7nn3 WD 00111125 4 PCT/ US99/ 18974 car boxyl groups [i.ed|SJAN2mB
carboxylic acid functional noiety, COON] where the carboxylic acid 1s
derived fromone or nore unsaturated or hal ogenated carboxylic acids,

car boxyl at ed epoxy conpounds, acid anhydri des and/or pol ycarboxylic 5 acids
with the prowQ@8MHas the anphoteric conposition nmust contai n B{T/Y8¥4§97Hne
i oni zabl e nitrogen site. For the purposes of the present invention such
above- nenti oned unsaturated carboxylic acids, hal ogenated acids,

car boxyl at ed epoxy conpounds, acid anhydrides or 10 pol ycarboxylic acids,
conpri se an anphoteric form ng group because the product produced hy
reacting with one of thétadisiseiether aapheter PE ﬁgﬁd&EF?eBETAFEEEtlon to

]PESCRI PTI ONf CErEHEdleN\é&Nf Ié@é&%\f@ﬂsbsteﬁérmfbhr e iahey esub sotissisorwh icch
irst specific,group of ADAPs of the present_invention my .conpris .
anphoteric de?‘ilg[éﬁ"i vESAT et hetF 1M nét§ L ei Hetthe %&?ﬁho@%ﬁ c
derivatives obubberptescnthamedmeson are prepared by first reacting DETA as
a starting 20 material with.at Leagf.ppe geaber.s d o] £

| ong- al kylgjchai.n pl ant, \gfl% m%?’ o% s%%}ggti o d,er%rve?bﬁ%:c?y %E:Si g)':sk,lees?re?sse%nd
triglyceridesinvgshi®s §or perdipee, aBIERI 4G oPer ERPE aR AL AYSs AFSTILEUt BRK or

unsubstit ut edyghr angched hest ra&gi{sliea@wnﬁat Waited 88 URRRtUr atweshiad fky)

25 chain grouRs ran%%q in nolecular distribution frombutyric through

erucic aci ds, PREES nt&i%ting from3 to 21 carbon atons in addition to
t he carbonyl group. An internedi ate substituted DETA predom nately di am de
(preferabiy) is thus forned hav% MA Bral T el es of 3 to 21
carbon atons. Anphoteric formn 0 e inreacting with
al i phatic pol yam des i n Hecorplgeenti t Anveatpeasemeligheent i oh | aePieecri Ryl

carboxyl groupg ke ivePr ROXY| 4 £igcd g1 & ungdl paaind®i et Apa £E0H cnber endhe
35 carboxylic acid is derived fromone or nore unsaturated or h Iogena%ed
carboxyl i ¢ acil§®orRntar bBRYSEF Lol e Ly ROGTIUIASSAER eHpRar y 545t f517e L°
anphot eri ¢ f oiangplage st tededs JANIZAL YL O9) 1dnd 2500d PEI6EEO 1tetBO74 The
i ncl ude ver nol i cid, acrylic acid, itaconic acid, ehl.qr.oacetic acid,

mal efi c aﬁ%yd@P ,S(xfgﬂgﬁgﬁﬁl §ﬁﬁ§8?$&¥§sandﬁ§dfbﬂl3ﬁ§€f°9§fLﬁ#%é§ g?%%p
of products havitegmeliitd applploat ionspdbtyeniges sedr of imapheobines, and
| m dazol i nes whid 06 pr epara ACCOMIRAdES | NEoABL IRt eREIAAT khhn one

descri bed for “preparati‘on of ‘the DETA or other polyamnes. The foll ow ng
general st ructsiRAtiftoient agodgiiertvl ackert oGgRmM3 B eIreEPt OHhWASing Of

conpounds of tikgdl0nKgsenthhiMenta aRd q@.e Eyrbher mxenpliiflodeandes,
aepresentg? in Tabl es agd eIoan,orEula 1, gﬁiom% generhcgl ysshO\é\gS
i et hyl enétri afsie § FLERPhot 8N BRdBR:vat PIBE2ROPeCparY PEUFAFFy SSBE
forth in Tabl edhdieiw iirormelleculds alistribution from butyric through
‘erucic acids. (e.g. milkfat, soybean o0il, rapeseed oil).
The intermediate amide compound is then converted
into an amphoteric compound by reacting it with unsaturated
25 carboxylic acids, halogenated carboxylic acids,
carboxylated epoxy compounds or in the case of the higher
polyamines, acid anhydrides or polycarboxylic acids.
The  carboxyalkylation step of the present
invention attaches an alkyl carboxylic acid functional
30 group to at least one secondary internal amine nitrogen
atom, thereby forming the amphoteric products of the
present invention. The amphoteric product is thus a
polyamide or imidazoline derivative of the aliphatic
polyamine starting material.
35 Compounds containing acidic functional groups
suitable for use in reacting with aliphatic polyamides in

accordance with the present invention include alkyl



15 di.anmi de, having an amide group at each end of the nol ecul e. Théj &emtr 2
(secondary) nitrogen site on the nolecule is acidified to formthe
anphoteric end product of the present invention. FORMJLA 1: 20 ORl O

RZ- G- NH CH2- CHz- N- CHzZ- CHZ- NH- C-R3 25 wherein: R is a saturated or

unsat ur at ed aMYPRYHI® nono or poly carboxylic acid noiety havi RgTHRE/ 1§74
nore carbonyl functional groups derived frominternedi ates containing

ol efinic, hal ogenated or epoxy reactive 30 4ites, and may have one or nore
branched saturated or unsaturated, substituted or unsubstituted aliphatic
chains containing, from2 toQ 18 carbon at .,an .and j .

the sanme or diFFngﬁY?]éﬁﬁ“ﬁg;a?ét?afgﬁ?g%?xgﬁégcEéﬁ%psgﬂg?%¥géggrﬁgg&ég?'
unsat ur at ed, 380sHbswheueether cambobytlicueeddalikybechded &FoB toere2 Prcadioh
at ons. 16 0 aqggg%z i £o. 2, }
generi c DETA- déyf\%gggﬁﬁ\ggagél i%%%%fg%é%ﬁ% aci |lglcg‘:ué1<g]t:j(?%hal %ﬁlﬁg yr%;ak%ndg
the nol ecul e aRBREYer COMPOURCEaché@ o ARYEFACEEN aPR P o RSH.Y FE3MIRIYAL 1C
i's nmore parg i cabagkywseh ftokt hrioviEbluhal ReleowmphoEORYHL Acipddd@ion GrizstO
10 Rl--..- NN-- CH2 ey CHz NH - C ~-- R§1'C RE 15evvher.etien: Rchi)s & he
saturated or ufiSBFEFEt €A aliSelt | R o B oIS BAFBSISY T Rt d mof ®Fy
havi ng one or porposasbopfl fthactpoaakngr oupsemteidy edatomabwesmeditatae@0
containing ol eflLaleu 2kagenatadyl, eRaxy reafaive Sifatadt By haxe ane
or nore straight or Eranched, Saturited or unsat urated, substituted or
unsubst it ut ed SREPRAYILAtERai nERVHE ai NFHBPIHEIN 2 t c2AHd car BERYAFIRES andP®5
R2 and R3,100hi ghigeurbexihecsamsqy, didhsFady , agaBmpRote sl Eaifdhtni®g group
br anched, satu%gted or qgsaturgted, substituted or unsubsti,tuyted alk¥
chain of 3 to PEREPEorr2% oREOSRGF mARLHICeTe Ry, TRACETIP| ¥ BRF nifta B
except 30 that aleddmsulia 3anskhophoaegdreproductet hyl enetetram ne [ TETA]

am doi m dazol i ne anphoteric. Fornula 3 is nore particularly set forth in
Tabl e 2 bel ow. Except for the fact that Fornula 3 is TETA derived rather

t han DETA derived, the di SekiEilgiD qPESERIRIT \ Formul a 3.

35 15 Consistent with the above discussion, a first

specific group of ADAPs of the present invention may
comprise amphoteric derivatives of diethylenetriamine
[DETA] wherein the amphoteric derivatives of the present
invention are prepared by first reacting DETA as a starting

20 material with at least one member selected from long-alkyl-
chain plant, animal or synthetic derived fatty acids,
esters and triglycerides, such as, for example,
compositions containing substituted oxr unsubstituted,
branched or straight chain, saturated or unsaturated alkyl

25 chain groups ranging in molecular distribution from butyric
through erucic acids, that is, containing from 3 to 21
carbon atoms in addition to the carbonyl group.

BAn intermediate substituted DETA predominately
diamide (preferably) is thus formed having £fatty alkyl

30 moieties of 3 to 21 carbon atoms.

Amphoteric forming agents suitable for use in
reacting with aliphatic polyamides in accordance with the
present invention include alkyl carboxyl groups (i.e.,
carboxylic acid functional moiety, COOH] where the

35 carboxylic acid is derived from one or more unsaturated or
halogenated carboxylic acids, or carboxylated epoxy

compounds. Exemplary suitable amphoteric forming agents



16 J AN 2003 W 00/11125 7 FORMJULA 3: PCT/ US99/ 18974 Hz C -CH2 O 5 [ &1“3
R---N+ N _._..CHz--CHZ--N ---CH2 --CHZ-NH-C--~-R3 C R5 10 Rz wher & fIARA
is a saturated or unsaturated aliphatic nono or poly carboxylic acid noiety
havi ng one or 15 nore carbonyl functional groups derived frominternediates
cont ai ni ng ol 8¥® a/p2shal ogenat ed or epoxy reactive sites, and REV/US/BIGhe
or nore straight or branched, saturated or unsaturated, substituted or
unsubstituted aliphatic chains 20 containing from2 to 18 carbon atonms; Rz
and R3, which may be the sane or different, can be straight or branched,
saturated or unsaturated, substituted or unsubstituted al kyl chain of 3 to
21 carbon at onsjclanmie 25veSnahyche dnidn ogarrllie saneids RILtGCaryf beagid,

strai ght or br%%ﬁ%cé@itéjr@éﬁg Ofa st MBI Rd g S URSEd 4 dd &h Pl anhydrides
aad adi

unsubsti t ut ed chalns having 3 to 21 carbon atons derived from any
appropri ate al Grast 4 ncl udi ng anhydrides. 30 35 1 6 JAN 2Q03 WO
00/ 11125 8 PCT/ US99/ 1$97%¢4 ' lFu@thet _ dirdukn' i~ prodicts ARavitigV _nbveiX

L~|3’J:|~I%~rla$ghiéa95‘ é &; %oap}gggd|5f~amphoteric imidazolines which
are prepared according to the method hereinafter described
for preparation of the DETA or other polyamines.

The following general structural formulas
numbered 1 through 3 comprise the novel compounds of the
10 present invention, and are further exemplified and

represented in Tables 1 and 2 below.

Formula 1, below, generically shows
diethylenetriamine [DETA] amphoteric derivatives more
particularly set forth in Table 1 below. Formula 1 is a

15 diamide, having an amide group at each end of the molecule.
The central (secondary) nitrogen site on the molecule is

acidified to form the amphoteric end product of the present

invention.
FORMULA 1:
20
o) R, o)
| |
R2~C—NH-CH2-CHZ—N—CHZ—CHz—NH—C\,‘—R3
25 wherein:

R, 1s a saturated or unsaturated aliphatic mono or
poly carboxylic acid wmoiety having one or more
carbonyl functional groups derived from intermediates
containing olefinic, halogenated or epoxy reactive

30 sites, and may have one or more branched saturated or

unsaturated, substituted or unsubstituted aliphatic
chainsg containing from 2 to 18 carbon atoms; and

R, and R,, which may be the same or different, can
be a straight or branched, saturated or unsaturated,

35 substituted or unsubstituted alkyl chain of 3 to 21
carbon atoms.



i z 1111 ~Cis---N-diaCllaNlt Its Il Itl-N~+ NY C1zC -IaN-4tg~JAN 2003

11 (7 "voccll=ett~-is -~ ~t~ CGla(:E aN~~I~ h B where nl ~ C1~-COO1 or
Cificll~CDfall 4r h where Il= & Its ~ Cslis ~o0 LxailAa C ~t la COaII
cll~cricooil 11 or 9 =all4 ~o Lxell as 16J ANZ2003 wo oon |I_1~5

PCT/ Us99/ 1897WOWAN2F ¢ 11 N ~~ 7 pd"~L~GEllu; nE; |Zc~~"t ~~aL™ C—T’Pﬁ?”‘éﬂ“
"Ca ~"~A LZ~ri _ M3ri Mag lUIt~~ it ~ci Ci 1 CE cl( adCli CE' na
Llii i aaNaalii aaNNlUOIti lt~NIlid ]l dl NI I ~C
CEl It aaaaaatl~U otl -~1t,~tJ ~N a ~i~laC ~a NNCEi aCEI=NIIl 1t8
Et N Formula 2, below 1is a generic DETA-derived

imidazoline, where the acidic functional group making the

molecule amphoteric is attached to the quaternary nitrogen.

Formula 2 is more particularly set forth in Table 1 below.

5
FORMULA 2:
H,C ~CH, 0
| \
10 R1-i%\ //N — CH, =~ CH, ~— NH - C == R,
\
|
R,
15
wherein:

R, is a saturated or unsaturated aliphatic
mono or poly carboxylic acid moiety having one or more
carbonyl functional groups derived from intermediates

20 containing olefinic, halogenated or epoxy reactive
sites, and may have one or more straight or branched,
saturated or unsaturated, substituted or unsubstituted
aliphatic chains containing from 2 to 18 carbon atoms;
and

25 R, and R,, which may be the same or
different, can be a straight or branched, saturated or
unsaturated, substituted or unsubstituted alkyl chain
of 3 to 21 carbon atoms.

Formula 3, below, is similar to Formula 2, except

30 that

Formula 3 shows a generic triethylenetetramine [TETA]

amidoimidazoline amphoteric. Formula 3 is more particularly

set forth in Table 2 below. Except for the fact that

Formula 3 is TETA derived rather than DETA derived, the

discussion of Formula 2 above applies to Formula 3.

35



ull o N~y (.11 la | CElaCllaNN Itz utll o ~~N~a x ~ CllaGla
hicllaCllaNil 1t3 1t 2 11t r~ C Were Itl = Cl1aCo0 ~ vt' C | aClballti 03
or illaCOOE C zG iCOO 1 DUor CAIl'-CICOAlI O13 Olr or
CGlZ-HCOO i yr CClzCCOAOl G where Itz , It3 Yy R~ & ~=C1ISto Czll,~~
yr C2th to (;W20e/11123 1 6 JAN 7_1303 WO 00111125 10 PCT/ US99oraBYTH/1¥17d
DETA pol yam de and i m dazol i ne-am de DETA and TETA i nternedi ate
conpositions suitable for use in the preparati on of anphoteric conpositions
of the present invention in accordance with the practice of the invention 5
are well known and include those derived fromsubstituted or unsubstituted,
branched or straight chain, saturated or unsaturated fatty acids, esters,
or triglycerigdgguwtihstatty alkyl am de noieties containing from4 to 22
carbon atons. Exanples of suitable fatty acids, esters or 10 triglycerides
i ncl ude octanoic acid, decanoic acid, lauric acid, nyristic acid, palmtic

aCla
t3 It
1 .

acid, stearic acid, ohgic-@egid, linoleic acid, linolenic acidp nethyl
esters or 5gl yceri de estjers of such acids or m xtures thereof e\ES are found
in coconut”oil, palmoil, sunflower oil, soybean oil, 15 rapeseed oil,

castor oil, fish oRi~tMl | oW-faCH,m CK, i , 4 GH.d -aflt, ot 8F—mdltrdl; sources
or may be of synthetic (S*:’ in. The materilals of the present invention are
enbodied in reactions catvwied out under t'he follow ng 20 conditions, as
noted in the Exanpl es bel &w. For exanpl eRsanphoterics are derived from
DETAdi am des, such as sho in Exanple 1 bel ow, wherein |linoleic-DETA
di am de :E(?opr opi onate is_produced, froma reaction wherein soybean oil and
di et hyl e riamne are 25%¢irst mixed. In a second reacti on, acrylic acid
is added. In Exanple 2 below, oleic DETA diam de is produced froma m xture
of olive oil and diet hyh@l@ riamne. In Exanple 3 below, to the am de of
exanple 2 30 there is added acrylic acid, to produce ol eic DETA diani de,
nonopr opi onat e, or, as notedRun iExaapls@tainrdiesy, orhesatalrad@sd alipbatic
acid, to produce oleic Rk djzarﬁ'c%g MO SEEL DOXYELY Wit esy ASa PPh§dohd or
Exampl e 5 gel ow, caprylic-capric-DETA 35_di am de pro i onat e %% grggucgd
}Raction of a MSHuUr &33P Er yI F kbRl t rY g uR%r | ST LK rom

intermediates containing olefinic, halogenated orx

fromthe

epoxy reactive sites, and may have one or more

straight or branched, saturated or unsaturated,

substituted or unsubstituted aliphatic chains
20 containing from 2 to 18 carbon atoms;

R, and R,, which may be the same or
different, can be straight or branched, saturated
or unsaturated, substituted or unsubstituted
alkyl chain of 3 to 21 carbon atoms; and

25 R, may be hydrogen, the same as R, or may be
a straight or branched, saturated or unsaturated,
substituted or unsubstituted alkyl chains having
3 to 21 carbon atoms derived from any appropriate

alkylating group including anhydrides.
30

35



16 J AN200% W 00/11125 11 5 10 15 20 25 30 35 diethyl enetriam ne, acid.
PCT/ US99/ 18974 which is further reacted with acrylic Furthernore, 4$ dbNed3
in Exanple 6 bel ow, dioleyl-in dazoline-am de-propionate is produced from
two reactions, nanely a reaction of a m xture of oleic acid and

di et hyl enetri IMPA®IINAI ch is further reacted with glacial acrylpca/usepass’ahe
foregoing present invention includes aliphatic internedi ate derivatives of
pol yam ne conpounds resulting in anphotericgimdazolines, polyam des, and
preferably diam des having a carboxyal kyl at ed secondary, internal am ne
nitrogen site. Carboxyal kylation is achieved by reacting a substituted

pol yam ne or polyam de internediate with an anphoteric-form ng group

consi sting of hal ogenated carboxylic acids, papsat gr ated car boxylic acids,
sui t abl e epoxy conpounds, or anhydrides in the case of higher polyam nes
such as TETA. The resulting conpolfd4¥aldBeetivess ANRPRAREALS or ti ssues,
fabrics, hair and skin, and a novel nethggdyaf i i s disclosed based
on the use of the compounds descri bed herein. Because the novel conpounds
of the present invention prbvide antiwear properties, a nethod of using

t hese conpounils of the present inventiorf?in metal working is al so taught.

It is therefgre a further agpect of the Hﬂzention to use the anphoteric
derivativ Si t pneyof _tihe i .an, r exanple, as softening agents
for faciaﬁztissuﬁlpggéﬁp’tefriIé2¥£ﬂépgﬁ;ndﬁﬁunan skin in amounts of 0.1 to
10% by wei ght and for netal working applications such as |ubricating and
antiwear conpositions in anounts of from about 0.1o by weight. The

N Loy

invention is noted in the fidllowing illustrative exanples, which are

provi ded herein for the p es of illustration only, and are not intended
to linit the scope of it heypiegent inventilpn, as noted in the appended

cl ai ns. ~i s JAN ~~ WD 0 M5 12 P 99/1 897a Pertinent exanples of

preparation of the novel materiaC¥.6H.fMe pflsent invention are enbodied in
reactions carried out under #he follow ng conditions.

111
1 i
~ 00CCH,CH,—N st N I
SRR (S
'
A B C
vhere R, = CH,COOH or CH,CH,CO0H or  GlI,COON
Cl1,CHCOUH
. [

b
vhere R, & R, e C,H, to SPPLL or C,ll, to C ol



5 Exanpl e 1. Linol ei c- DETA Di ani de Mono~pi onate To a three-necked fBasiN 2003
fitted wwth a stirrer, thernoneter and reflux condenser is charged

584. Ogns. soybean oil and 103. Ogns. [ DETA] diethyl enetriam ne. The 10
reaction m xture is heated at 180-190C for four hours, at which tine the

al kal i val ue SYQPYIHZS 90 (nm KOH g). After cooling to 70C, 79. DPgh¥S¥4& N i c
acid was added. The addition is exotherm c and the tenperature rises to
102C. The tenperature is maintained at 90-190C for an additional 15 four
hours. After the reaction is conplete, the f~ nal alkali value is 75, the
acid value is 64 and the oo pH in isopropyl alcohol/water is 4.8. Exanple
2. 20 A eic-DETA-Diam de To a three-necked flask fitted with a stirrer,

t hernoneter and refl ux condenser is charged 5B4.0 gns olive oil and 103.0
gns di ethyl enetriam ne [DETA]. The reaction nlﬁﬂﬂﬂ%—#szheated at 180-190C

for four hours at which tinme 25 the abkabbmie ¢i9Ra _AfpABLemickOH g) .
Exanpl e 3. d eic-DETA D am de- anoproplonate I'. +AYTR Qed N anmi de of
above Exanple 2 at 30 90C, in a reaction ve . jed 7. 9gns of

acrylic acid. The m xture is heated with agitation at 95- 1050 for five
hours unti | reactlon is conpl ave, as evidenced by di sappearance of acrylic
acid. 35 Exanpl : 1 6 J AN 2003 WO 00/ 11f12SPCTI US99/ 1897413n7Pi c- DETA
Di am deMono- 3- rboxybutyijeTb 68.7 gnms of e am de of Exanple 2 at 90C

i schar ged14.8 gh(g@hmdl eaQrl £ 1iadtt, Chf el nre i sheated with agitation
at 95- 105Cfor 5 hours, until5 reactionis conplete asevi dencedbydi sappear ance
of i taconi caci d. Exanple 5. Canrvlic-Canric-DE ~ADiami a PrQl 10 To a

t hree-necked flask fitted with a stirrer, thernmoneter and refl ux condenser
there is charged.330gns of a cdbrylic capric-triglyceride, of the trade
name Neobee Mb, firom Stepan (hem cal Co., 4%1039ns of diethyl enetriam ne.
The mixture is hhdated at 180r¥85C fBF 15 foFL~Q§urs, after which the al kal
val ue droppediz0 I361 ChHgCHOM G),CIAf N1, Edpliking T B3 70C, 72gns of acrylic
acid are added and the m xture heated at 90-100C for four hours, until the
reaction is conplete, as evidenagd by di sagpearance of acrylic acid. 20
Exanpl e 6. Diol eyl - Tnj daz¢l i ne- Ami de- Propi orfhte To a three-necked fl ask
fitted with a st|+reni§%hn nonet er and di sti-N_ ati on condenser there is
charged 25 564gms. of of ei ctHgHH, MHEH @8, il gnsRef di et hyl enetri ami ne. The
reaction mixture is healled to 155C where wajer of reaction begins to
distill. The tenperature is allowed to rise gradually to 190-200C over
about three hours at which tine yte alkali yalue is 105.6 and the acid
value is 4.10. 30 Vac s then applied ggadually until a pressure of 11
mm Hg i s reached. Sanplesiare taken periog?ﬂglly and checked for

i m dazol i ne content. Af er\hhqun lhngenbg at, 190C and 11 mm Hg, an

i mi dazol i ne content of §Qo is obfdjned. The product is then cooled to 70C
and the vacuumis 35 rel fased. 72 dnms of glacial acrylic acid is added. The
exotherm c reaction carried the tenperature to 95C, which

...__._l VIl o
- ,N~¢ M /JL\
\l/ IH C“ ITLH cl NH 1\3
A B ¢

CH,Co0H

vhere R, = CI,COOH or CH,CH,CQOH or
©H,CHCOOH

Q D
il
or CCH=CHCOOH

] I
ccuz?ﬂcoou or CCH,CCOOH

iy h,

or

(H
where R, , 1\3,R4&[§5 =C,H, to Cl, or CH, to 022"““



1 6J AN2003 WO 00/11125 14 PCT/US99/ 18974 is mai ntained for aNy g 1 AN 2003
additional 4 hours, until reaction is conplete. 5 Exanple 7. Mk Llﬁl%g -
DETA Di am de Monoprooi onate To a three-necked flask fitted with a stirrer,
t hermoneter and reflux condenser is charged 490 gns. mlk lipids and 103.0
gns. of di et hyY@p¥teanm ne (DETA). The 10 reaction mxture is REXUSAYEHI74
180-190C for four hours, at which tine the alkali value drops to 93 (mMm
KOH g). After cooling to 70, 72 gns of acrylgc acid is added. The addition
is exothem c and the tenperature rises to 102C. The tenperature is

mai nt ai ned at 90-100C for an additional 15 four hours. After the reaction
is complete, the final alkalPETAIpelyamide ané amidaggldas-auigieg EThando

pH in isopropytegh Conld M Blatiss BBmpEXaRRLA8. sdQthbllk for use in the
Li pi ds-1 m dazol i ne- Am de Dgropl onate To a three-necked flask fitted with a

stirrer, ther mBhePaFaEhERr ePf ux3EBRAEFSEF | SOBRAPHEACREOgIRE ofS1Hf | PASHHIYS
and 103gns of iheéhylienetn arcoedabEdAwi thheeastaoni ok xbifir eHes ireadred ai
155C wher e \wat of react | 2 egi hstill e at ur,e. .
allowed to 5ri s%ﬁrgﬂﬁt}; I(;%/A?Q'gl 1%%5)285‘?%@% ‘1&1?)063}& ?%%—12‘26%0&?;%?“ a%“(%dllérhurﬁdrre
the al kali val @t uas¥bstituked gpravgbedmars stvenigippl chdigr adadiunptest i9r a

pressure of |1 gpEQtubdtlba reached SR e &4 aked- p%ff?i}cé’éﬂ/dé@ apt-h
checked for imdazoline content”. After about three hours at 190C and || nm

Hg, an ini dazofFRhEYcSitert BH B oiRsi ReBtaTReNgr ddrt 4 s tRode FRPIDC

and the vacuumatémkel easggtamplekbhecnol kanchpldazghichy | acadied lgstgms of o085
nmet hyl acryloate and.the m.xture 'Lés heat%d at, 90 tp.Z0QC fox.four .h u:f. .
After whi ctf t hE* HELEYFELFGPal @ LBAPe RET SN Es 2 Hin SBC2RRACT @it ot auric
m xture i s chaageéd,t ongrsepar abeid, 1 HallAN 2O3 A D0/ istkalrd® 18cid, oleic
PCT/ US99/ 18974 _t.l ask LAaLNg. & sol uti . 120 of 0 ust | da
522gns of prop?%gﬁé ?g@%?éggd aigjg(g’rm%o IE)C\EI\]J‘/aét)%a]fC:Lan de’at e‘ggté/%)ggo %%‘9%%% f%lf
two hours to hydvepyidet [pstearehyAl esyeh  acids or mixtures thereof as are

found in coconut o0il, palm oil, sunflower oil, soybean oil,

15 rapeseed o0il, castor oil, fish o0il, tallow fat, milk fat,
lard and other natural sources or may be of synthetic
origin.

The materials of the present invention are
embodied in reactions carried out under the following

20 conditions, as noted in the Examples below.

For example, amphoterics are derived from DETA-
diamides, such as shown in Example 1 below, wherein
linoleic-DETA diamide wmonopropionate is produced, from a
reaction wherein soybean o0il and diethylenetriamine are

25 first mixed. In a second reaction, acrylic acid is added.

In Example 2 Dbelow, oleic DETA diamide is
produced from a mixture of olive oil and
diethylenetriamine.

In Example 3 below, to the amide of example 2

30 there is added acrylic acid, to produce oleic DETA diamide
monopropionate, or, as noted in Example 4 below, there is
added itaconic acid, to produce oleic DETA diamide wono-3-
carboxybutyrate.

Ag noted in Example 5 below, caprylic-capric-DETA

35 diamide propionate is produced from the reaction of a

mixture of caprylic-capric triglyceride and



After cooling to 50C, the reaction product is a clear 5 anber |iggi ghniioh
total solids of 34 . 6 o having a 10% pH i n i sopropyl al cohol/water of
10.1. Exanple 9. Table #3 below outlines the procedure used, as well as the
results obtained in evaluating several 10 diethyl enetriam ne (DETA)
anphoteri c dewio/miiiyes (Sanples A-1, A-2, A-3 and A-4) for thaigrnsdblgsmiing
properties on tissue paper. The results of Table #3 indicate that all of
the DETA-derived anphoterics tested (Sanples A1, A2, A-3 and 15 A-4)

exhi bited very good paper softening properties and are superior to the
Control Sanple 1, nanely, a DETA im dazolinium quaternary derivative
tested. The anphoteric derivatives, Sanples A-1, A-2, A-3 and A-4 in Table

#3, are found {, very . af tive 0, sof hag chal dd &3 W9k nswat Lhes
whi ch are soaé%ﬁ%ﬁlfglue\e{%ﬁ? g’l%s%erev‘s'ﬂllg%% (l)$ tf%lg%glrrphot ertjfﬂcés ang then ri ns%d
and al |l owed t @akdy. using the procedure similar to that used with facial

tissue paper. It is al sepiqtRAnldiat, t hes anpbeeri ardergyahpve sanpliesiewne
effective in depasiting a residual, 25 snooth conditioned feeljng to hunman

skin and hai r AFRASIE R iclkEoA! nR-SGUESSBEPRESEAEVALATPEREUGEd  from  two
DI ETHYLENETRI AMaVE {0EA 3ariERt VATHA&S: iRnpesidur enixburka cofctdeeid estid and

sol utions/ di spersi,ons ar.e .prepared in _dei.onize ter dj ed_
| actic acid t(fﬁteﬁ:é"y?ll-eéiﬁlraé%d’e?’ Sghﬁ?h EVEl ua riq:g‘r%% alf%gcgtg%%ulé#g%\ L%%I\énéfgl X
9" untreated paperlid ssuas. wei ghing approximately 1.5 grams each. The | ower

hal f of each tissue is dijpped Bplebbyndntopthgedf  InfehtAdN 2003, M hdes
00/ 11125 16 fCT/US99/ 18974 active Soluiion being tested, then the tissues

! [ . g
are wit hdt8wn, 2 IRRAEE t 6REREMRILaEPedeiyatdrRi Kiat BE LY EMIEEy e ATPRBTAS

at anbi ent t enpeddl tiey angnhuBighicy erAcdeiianidaedlwater, blplydusidgxc| udeddi n
the test reginen.

i pped por ¢ 1 o) e Rk S Tregor MAELE by a cenapro rERVEREBE iEiMary.
Nureri cal sof timssroahkamyse ankt aegegneitas Catbhons Uiy Fooei has sachesvere
oo 1o Rl S0 Rl Sobebiuantt Lex g piche
15 intermediate with an amphoteric-forming group consisting of
halogenated carboxylic acids, unsaturated carboxylic acids,
suitable epoxy compounds, or anhydrides in the case of
higher polyamines such as TETA.

The resulting compounds are useful as softeners

20 for tissues, fabrics, hair and skin, and a novel method of
softening is disclosed based on the use of the compounds
described herein. Because the novel compounds of the
present invention provide antiwear properties, a method of
using these compounds of the present invention in metal

25 working is also taught.

It is therefore a further aspect of the invention
to use the amphoteric derivative compositions of the
invention, for example, as softening agents for facial
tissue paper, textiles, hair and human skin in amounts of

30 0.1 to 10% by weight and for metal working applications
such as lubricating and antiwear compositions in amounts of
from about 0.1% by weight.

The invention is noted in the following
illustrative examples, which are provided herein for the

35 purposes of illustration only, and are not intended to

limit the scope of the present invention, as noted in the
appended claims.



1% Active in Water Material Tested Softness/ Texture Sanple A-1 M| kajegt\,ﬁﬁ%g
| m dazol i ni um Anphononopropi onate 3.5 Sanpl e A-2 Soybean 0i 1 DETA D am de
Anphononopr opi onate 3.5 20 Sanple A-3 Rapeseed O | DETA D am de
Anphononopr opi onate 3 Sanple A-4 M| kfat DETA | m dazolinium

Anphononopr opivmewi@r23/ 3.5 Control 1 M| kfat DETA | m dazol i ni umPCHASE 18874y
2.5 Control 2 Deionized Water Blank 0 25 All of the DETA anphoteric
derivatives tested exhibit very good paper 130ftening properties and are
superior to the quaternary softener (Control 1). Exanple 10. 30 Table #4

bel ow shows a conparison of two DETAderived anmphoterics, Sanple B-1,

namel y, a di soya DETA afstiéidessr opreRRiesaChr OFARF i B afpl e apgvel
Sampl e B2, nanglyerididi - CAPT Ykhe- Caprd SeHETA AFBRAGHBRAOPILR ONghBod@Sed  in
prepared in Exanple 5 versus a Control, nanely 35 commergcial mlk lipid
am do propyl beR3FHOPSUFATIISSH QU auklah Hifd e L1Gfe DETA
derivatives of Sanples B-1 and B-2 exhibits better conditioning on skin and
hai r, 1 6 JAN 2003 wo oon | 125 17 510 13 2Q 25 PCT/ US99/1 8974 and
better foamin the case of the capryli -caénr?ric anphoteric than the Control,
nanel y, at-DIRRA DisRliEet o emidStaiaer

Cl eansersSoya & C8-10 i g y. ri . hpi | dQpPr@pwy

Bet ai neR67. 00- 11AR67. Og-Eﬂl-di\BgR{;eg{.Ig{? ?%%géw&wggé%?a:%%f%%a%@gﬁ %) b V\ériefdht
0 byWei ght Dei ofeemPmeiesr 4555455081 wih CRPBAeHESY1186di GRaraigdy| 584 .0gms.

101010Sul f at e £28,3MDAL AGHHPL 032 DMRNAL AC MR 22280t HL badt et Bmine.  The
353535Sul fate (2699 M | k Li pi dAm, dopr opyl . Bet a gg(%% MA\E%CM%‘E?M e
5- - Sanpl e 18- 1(ERATpt @ 1 l’-"g‘-“é%nf)fse a@aﬁfblje ) 22 5The®T ngP8di eéft's=ar &
added in the owdechl i shedrhke giktalsiadyabteddtops. G-6. ¥0 afude&OHeg) . After
preservati Ves,%&%%fsﬁ%‘;% €6 Goc Ar g A . 30-fppgar aggfa QLA all@lLd  The

Vi scosity 2,00 lent t'enp.’) "Viscosity wi th 35 an additional 0.250
NaCl : 6,500 cp3d@H:i®n 3ys exothermic and the temperature rises to 1027C.

The temperature is maintained at 90-100°C for an additional

15 four hours. After the reaction is complete, the final
alkali value is 75, the acid value is 64 and the 10% pH in
isopropyl alcohol/water is 4.8.

Example 2.
20 Oleic-DETA-Diamide
To a three-necked flask fitted with a stirrer,
thermometer and reflux condenser is charged 584.0 gms olive
oil and 103.0 gms diethylenetriamine [DETA]. The reaction
mixture is heated at 180-190°C for four hours at which time
25 the alkali value drops to 90 (mm KOH/g) .

Example 3.
Oleic-DETA Diamide-Monopropionate
To 68.7gms of the amide of above Example 2 at
30 90°C, in a reaction vessel 1is charged 7.9gms of acrylic
acid. The mixture is heated with agitation at 95-105°C for
five hours until reaction is complete, as evidenced by

disappearance of acrylic acid.

35
Example 4.



Clear yellow Liquid 1,500 cps 3,500 cps 6.38 Opaque, Light Yell ow4l8 daNd003
1000 800 6.36 40 After washing, all of the products give a very snooth
conditioned feel to the skin and hair, but the di 1 6 J AN 2003 WO

00/ 11125 18 PCTI US99/ 18974 Soya and d| (C8-zZ0O anphoterics, Sanple B-1 and
B-2, exhibit ¥Q90YA¥S | evel of snoothness than the milk Iipid BRIUSHVIGR
betaine. In addition, the di (C38-10) anphoteric (Sanple B-2) exhibits much
hi gher foam | evel s duri ng 5 washing. Furthes3 application testing is carried
out on pol yam ne anphoteric derivatives of the present invention in the
areas of lubrication, h flraull f|UI ds. e alwo Ki,ng and a t|- ear
additives. 10 Exanpl e 19ie¥gpPET4sDiamide Hon - e C 1

through C-8 tested for rfB:bad;BV\mrgmngfl ulire ccanlcdm aﬁdEaampMeaQ addi20°Ces.s
The "structure r fe to e ctur, ot egh, Ln Jables. 1;and
2 herein, wher® e| ) f%d %nf’s Er?gmegg S rgteér&%%lé hg%ﬁgm o rr%l ecﬁPé *
structure and hérted phrahz—:l‘ul caditesiomatdbns®9et@f’q o fie Spedicirs, until
desi gnat i ons f@éaépforyarﬂsou%on{glegcreoupgsl nethgeheenul gy ofi dahh&srdnand o2
Performance data are shovvn for "experinental conpositions evaluated in the
zwitterioni c 20t3ePHF ATk as wel | as the I ong chain al kyl ani ne salts.
TABLE #5 DESCRI PTI ONSOF SAMPLESTESTEDFor Met al wor Ki ng' & Hydraulic Fluid
Addi tives25 Sanpl eStructureAcid Form orW t on Type R~ & R~-Neutralizing
d

AgentC-11-AC, H 4 Acid For nC- 2TI | C1. ecyl oxypr opyl am neC— 3TTI C1,
H34Aci d Forn80 C- 4l - 4 i

H34Tri decyl pxypr opyl am nﬁ& 6 - %eetﬁglkéée%ampwe%amﬁ%% 7k- @ézlrrer,
H34Tri decyl oxyEropyI am neC- 8l - BSoXaAm d FornB5Tabl e #6 bel owshows that in

ASTM 2783 st udFBSTBPBEePHSANENTBAR BKf FRIECRIG Tn&Se disc Fddingsd mifigg of
oi l's, 16 J A N3 W0 88p11d2bri8lyceride, of the trade name Neobee

M5, from Stepan Chemical Co., and 103gms of
diethylenetriamine. The mixture is heated at 180-185°C for
15 four hours, after which the alkali value dropped to 135 (mm

KOH/g). After cooling to 70°C, 72gms of acrylic acid are
added and the mixture heated at 90-100°C for £four hours,

until the reaction is complete, as evidenced Dby
disappearance of acrylic acid.
20
Example 6.
Dioleyl-Imidazoline-Amide-Propionat

To a three-necked flask fitted with a stirrer,

thermometer and distillation condenser there is charged

25 564gms. of oleic acid and 103.2 gms of diethylenetriamine.
The reaction mixture is heated to 155°C where water of
reaction begins to distill. The temperature is allowed to
rise gradually to 190-200°C over about three hours at which
time the alkali wvalue is 105.6 and the acid value is 4.10.

30  Vacuum was then applied gradually until a pressure of 11 mm
Hg is reached. Samples are taken periodically and checked

for imidazoline content. After about three hours at 190°C

and 11 mm Hg, an imidazoline content of 90% is obtained.

The product is then cooled to 70°C and the wvacuum 1is

35 released. 72 gms of glacial acrylic acid is added. The

exothermic reaction carried the temperature to 95°C, which



PCTI.US99/ 18974 nar ked decreases in coefficients of friction and stéb@Jﬁgﬁmm
scar dianeters are noted for several of these derivatives. TABLE #6 5
Resul t sof Four-Ball MethodTesti ng( ASTMD2783) s~~l e Te~, st PdCoeffi ci ent

scar 2% ZnDTPCoefficient ScarO.lo in,~f Friction D anmeter Added to 0.10 of
Friction D anworiak2sO | _frmm)in PCT/US99/18974

M neral G | fmm C- 60. 04930. 9C- 60. 05860. 5C- 70. 05950. 9C- 70. 05100. 4C- 20. 05950. 9C
-20.07820. 5C- 10. 08330. 7C- 10. 05100. 5C- 50. 09350. 8C- 50. 07730. 5Monacor

39*0. 07990. 5Monacor * 390. 05950. 5ZnDTP al one0. 09520. 6 * Commerci al test
products ** Zinc dial ky dithio phosphate 1 6 JAN 2003 wo oonii2s 20 5
CLAI M5: range of anphoteric fornula: PCT/US99/18974 1. Texture and

sof teni ng compgsihd PRSa i REqa FW-de PaRRTiL ildshil | £ @é\ﬂréﬂumﬁpbﬁéé@w@n is
conprising conpositions that are represented by the ORL Ol f

R2- C- NH CHz- G2l He CHZ- NH G- R3 10 15 20 25 30 35 wherein: R |s a
saturated or unsaturated aliphatic

5 Example 7.
Milk Lipids - DETA Diamide Monopropionate
To a three-necked flask fitted with a stirrer,
thermometer and reflux condenser 1is charged 490 gms. milk
lipids and 103.0 gms. of diethylenetriamine (DETA). The
10 reaction mixture is heated at 180-190°C for four hours, at
which time the alkali value drops to 93 (mm KOH/g). After
cooling to 70°, 72 gms of acrylic acid is added. The
addition is exothemic and the temperature rises to 102°C.
The temperature is maintained at 90-100°C for an additional
15 four hours. After the reaction is complete, the final
alkali wvalue is 88, the acid wvalue is 76 and the 10% pH in
isopropyl alcohol/water is 65.

Example 8.
20 Milk Lipids-Imidazoline-Amide Dipropionate

To a three-necked flask fitted with a stirrer,
thermometer and reflux condenser is charged 490gms of milk

lipids and 103gms of diethylenetriamine (DETA). The
reaction mixture is heated at 155°C where water of reaction
25 Dbegins to distill. The temperature is allowed to rise

gradually to 190-200°C over about three hours, at which time
the alkali value is 96 (mm KOH/g).
Vacuum is then applied gradually until a pressure
of 1lmm of Hg is reached. Samples are taken periodically
30 and checked for imidazoline content. After about three
hours at 190°C and 1lmm Hg, an imidazoline content of 90% is
obtained. The product is cooled to 70°C and the vacuum is
released.
To the molten imidazoline is added 172gms of
35 methylacrylate and the mixture is heated at 90 to 100°C for
four hours. After which the methylacrylate content is less

than 5%. The reaction mixture is charged to a separate



_mono .or poly carboxylic acid nmoiety having one or nore carboxyl fuqgt Qa0
groups derived frominternedi ates containing olefinic, halogenated or

car boxyl at ed epoxy reactive sites, and having one or nore straight or
branched, saturated or unsaturated aliphatic chains containing from2 to 18
carbon at ons; VMB/RA2and R' which nmay be the sane or differentPCHEE9418974
straight or branched, saturated or unsaturated al kyl chains of 3 to 21
carbon atons. 2. Texture and softening conppsitions as in Claim1, wherein
further R1L is derived froma chlorinated carboxylic acid having from2 to 6
carbon atonms. 3. Texture and softening conpositions as in Claim1, wherein
further RL i s 8épBedcnteindnfarbBGAUE | f hBRAFE Hf unlht GrEEEdCalsede

carbon chain. 4p>%axt We grsbeRitenngc6PNMBas ti2simsant vt Thhd MRRIRIN
further Rl1 is a carhoxylic acLd functbonal rog haii ng an unsg&_&&ate

al kyl carbon ch&i R0 55°TéxtGr EPaNE"S0 PEﬁanoc §8§8 YFOnERP oS Wit d € F diye
of paper, textih€tand boahimgulst ravEs cohpr irsacy ianphmtehic: casposi tdlewsr
represented. by _t he general ., f ornul a: 9.6 J 0 Y (1112 oH ;
O R o N N et p i By Zsqn i SRR S ko 1 8 T 11
wherein: R isigopatapydt edcoholiwaterapédldliphatic, 10 nono or poly

carboxylic acid noiety having one or nmogg,gaidoxyl functional groups
derived frominternedi at es containin?%olefinic, hal ogenat ed e

. oXy O
anhydri de reactive sites,Tokdg Hbvi Rglerecytlibra §PPaiP§I‘PF661PrI%r anefed, as
saturated or 7walunsaiyratid alkigphatisc cdistdinednt &hni Bgalnatirdgt o skbreral

carbon at ; and Rz .and R3, which e th ane or. different, is,a
st rai ght glrna;br al;é}}/,lesrﬁt&rlggné&eor (ﬁﬁ%%ijuraﬂpgﬁj §Irk1)9l %%5}%a%%v%st O(szlmples
carbon 20 at om&-lor KoApogi-8i ausl rkpt esdotred:tmin heofoemnian: pegBert@Es (0125

R N N_-_C:I—lzjé-ig-sl;&e_:igaﬁe?—jz-_-a-lz-_- NH- C -R3 CR5 Rz 30 wherein: Rl is
a saturated or unsaturated aliphatic nono or poly carboxylic acid noiety

havi ng one or nore carboxifie ffRtlitehatt gFeRpe Her ivdicarontBati addr midi Hies
cont ai ni ng ol efgElzc,ddalagenai@br APy ©ésstydsafisldLatti veasbt e -3an8hd
havi ng Onelg ' IXDJIB Sé}glr?ljkg]ihttedo rvebrryangf(:ohoe Sé%eurr assoefdcec}{ing properties and are
superior to the Control Sample 1, namely, a DETA
imidazolinium quaternary derivative tested.
The amphoteric derivatives, Samples A-1, A-2, A-3
and A-4 in Table #3, are found to be very effective in
20 softening challis wool swatches which are socaked in aqueous
dispersions of the amphoterics and then rinsed and allowed
to dry using the procedure similar to that used with facial
tissue paper. It 1is also noted that the amphoteric
derivative samples are effective in depositing a residual,
25 smooth conditioned feeling to human skin and hair.

TABLE #3
FACTAL TISSUE SQOFTNESS EVALUATIONS QF DIETHYLENETRIAMINE
(DETA)
30 DERIVATIVES
Procedure:
1. 1% active test solutions/dispersions are prepared in

deionized water and adjusted with lactic acid to the 4-8 pH

range.
35 2, Evaluations are conducted using 8" x 97 untreated
paper tissues weighing approximately 1.5 grams each. The

lower half of each tissue is dipped briefly into the 1%
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containing from2 to 18 carbon atons; RZ and R3, which may be the sane or
different, is a straight or branched, saturated 5 or unsaturated al kyl
chain of 3 to 21 carbon atons, and RS which is hydrogen, the sane as R' or
is derived frewo@niebskyl ati ng group. 6. Texture and softeni ng EOVPSBVISIENS
as in 10 daimb5, wherein further, R is an aliphatic nono or poly
carboxylic acid noi ety having one or nore ggrboxyl functional groups, and
wherein further, R2 and R3 are a straight or branched chain, saturated or
unsaturated aliphatic chains having from3 to 21 carbon atons. 15 7.
Texture and sdafdteinieng sohposoni ohsiag i rce@taidn 5, tivber eitinef urt hesueRl age
derived from g, e XVl 4 C fu n r o]

to 6 carbon atoms %ﬁl@exq&?g&gﬁd tJ7560 tdg%ilglg cg%ggl ta%%&;ls%ﬁqﬁl%%&é%l %O%
wherei n furtheteveal s hpusgr baky| pEbHeRE fERIERTIGHAITYr G hadH Mgl iy -
unsaturated aldyioBid® o blahk TEXLHME vRA SOf teeil N ROMRQSiddONS as in
Claimb5, wherein further, Rl is a chlorinated c%nbgﬂvjilc aci d functldonal 3
group havi Ag ah- uns%’fetﬁ‘%ﬁ%dtﬁws caFBoFVEsUaLE uYBX§HE 9ippe
sof teni ng conpastti®ns) aandn zfziraqem 1foepreesaicadt bpyt ke genadal R&EDr mxperas

set forth bel qw 0 3

is a saturat eopol?’SllJnsat u%}i 5 N‘l_|phaf)f'tg_%te)"no or q;%z% %xy%gagc g 2
nmoi ety havi ng dmklews nore carboxyl functional groups derl ved from '! ~
JAN WO 00711125 23 PCT/ U599/ 18U b ddit aldesH ate8g ot ai ning ol efinic or
epoxylated epoxy reactive sites, haV|ng one or nore straight or branched,
sat urat ed18r unsaturated ali p]ha’tl @Idhains containing from2 to 18 carbon
atons; and 5 Rz and R3, whiclp max;dzﬁithe sane or different, are straight or
branched, saturated or unsat atgpl k(%/ hain of 3 to 21 carbon atons. 11.
Texture and sof t eni ng corrpos ion<s 7T aim 5 of the general Fornmula 3
as represented by the 10 fol 9w ffxcellent/very soft texture

After Dippi in 1% Active Dispersions
15 Followed b aining and Drvi

1% Active in Water Material Tested

Softnesg/Texture

Sample A-1 Milkfat DETA Imidazolinium Amphomonopropionate 3.5
Sample A-2 Soybean 0il DETA Diamide Amphomonopropionate 3.5

20 Sample A-3 Rapeseed 01l DETA Diamide Amphomonopropionate 3
Sample A-4 Milkfat DETA Imidazolinium Amphomonopropionate 3/3.5
Control 1 Milkfat DETA Imidazolinium Quaternary 2.5
Control 2 Deionized Water Blank 0

25 All of the DETA amphoteric derivatives tested exhibit very
good paper softening properties and are superior to the
quaternary softener (Control 1).

Example 10.
30 Table #4 below shows a comparison of two DETA-
derived amphoterics, Sample B-1, namely, a disoya DETA
amphomonopropionate as prepared in Example 1 and Sample B-

2, namely, a di-caprylic-capric DETA amphomonopropionate as

pPrepared in Example 5 <versus a Control, namely, a
35 commercial milk lipid amido propyl betaine, when used in a
bath and shower cleanser. The DETA derivatives of Samples

B-1 and B-2 exhibits better conditioning on skin and hair,
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Rl is a saturated or unsaturated aliphatic nono or poly carboxylic acid
noi ety ‘havi ng one or nore carboxyl functional groups derived from

i nternedi ates containing ol efinic, hal ogenated, 25 epoxy or anhydride
reactive siteVO8HHIMavi ng one or nore strai ght branched sat ur &CEASHY18974
unsaturated aliphatic chains containing from2 to 18 carbon atons; R2 and
R3, which may be the sanme or 30 different, 15 a straight or branched,
saturated or unsaturated al kyl chain of 3 to 21 carbon atom and RS which
is hydrogen, the sane as R, or is derived froman alkylatin r.oup. 35 12.
Texture and soPPeni R§LESHPoL OB MoNnsitas ??FC]%?%?llewhé¥§ﬁn i éhﬁ% RERS A
chl ori nat ed caahpxytegiaci thdnnatieonaorgredy hawimag yf,r onm.2kt ol Hpdr kkomido-
at ons. .~ 6 J_AN gogB WO 00/ 11125 24 PCT/ US99/ 18974 13. Texture and
sof t eni ng compB&PPYdn8S58 PR A ai m 11, wherein further RL is a carboxylic
acid functional group having an unsaturated al kyl carbon chain. 14. A

met hod of softening paper, textile and Sphmgnmngsubstrates conprising
contacting the substrate of an object to be softened with conpositions
conprising an effective amount SRHhENFHGYEY SHLBFEI%Him 1; and,
permtting the object to dioya k5.csthe memhotiemicairmmplbudigre n the
substrate 10 to be softened is paper. 16. The nmethod of claim 14 wherein
the substrate to be softened is textile fabfi'c. 17. A nethod of softening
paper, textile and human subsHibdkebipbddphinsdogropyiaBeragnehe substrate of

an 15 objeg§ to be softened wpkh g@TR9RI ti ONgecgoRRLLSENY angzelf g¢Liye
amount of the RAUP 913 L9 of %Cbg' @é%g- n@Nd PEr gLl hapkhe OBl 8ot koo -
18. Metal treating conpositions tonprising an effective amount of the
conposition of claim1. 20 19. Metal treating conpositions conprising an

ef fective amoumeionizgd Wa&Essiti off>of claim 5. . ApUe. AhY. AY. A

. Ah. A(. A Ah. Af IHodAumACB1AHL dAF9. AU. ASF. AL AY. A{. A . A3L. A3. A. A. A% $&58; >ADGS
d

&zupke‘ZLﬂ%%Lué%%%g%%é%%ﬁ?%%§]ca]CAS]ca]ca]ca]ca]&gaU]c&a]ca]c“afga]cAa]caU
i

] c:a] ca] ca] ca] cay] cal c,a] cal ca 5 5
MONALAC MO 2 2 2
Sodium Laureth 35 35 35
20 Sulfate (26%)
Milk Lipid

Amidopropyl Betaine
(MONALAC MAB)Control 5 - -

Sample B-1(Example 1) - 5 -
25 Sample B-2 (Example 5) - - 5
The ingredients are added in the order listed. The pH is

adjusted to 6.0-6.5 and desired preservatives, fragrancesg,
etc. are added.

30 Appearance: Clear Liquid Clear yellow Opaque, Light
Liquid Yellow Liquid
Viscosity 2,000 cps 1,500 cps 1000

(ambient temp.)

Viscosity with
35 an additional

0.25% NacCl: 6,500 cps 3,500 cps 800
pH: 6.37 6.38 6.36
40 After washing, all of the products give a very

smooth conditioned feel to the skin and hair, but the di-
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###% upkf a\ W] ca] ca] ca] ca] ca] cal] ca] cal] ca] caU] ca] ca] c*a] cal] ca] ca] ca] cal] c
a] cal] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca
WIROBBREEEF . W 1" " (FrFRrRxRxk 4@\ . e.g.r.~...}xsnmhb] X]]]ca] caU] ca] cal] ca] ca]
ca] ca] ca] c4a] W8|%A1124] caU] ca] caU] ca] ca] ca] ca] ca] caV] ca] ca] ca] cRueg9%8A3v4aU| c
?]. caU] ca AT#IBI<I2IWTEIsiullT1T111T1T111]vaee [ UPn caU] ca] ca] cal] cal] ca] caU
] ca] cal] ca] cal] ca] caU] cal] ca] cal] cal] ca] ca] caU] caU] ca] caU] ca] cal] ca] ca] c"a
ﬂ gAZ} f 080/ OXGIVE0 - 08D OBB0DHBD0 2TPROESEL1SS A1SRERES] PRM] RFRAUPCA] cB¥pEREEaU
]U]ca] C?U] cal] ca] cabj gatealra}enl] ezl el alt Bah caldhea) amalf calipid
c”a] cna . . o . .
U c”a] ca] ca] cA SRR Gk 12% 111101 29855 5PB¢ 2t 55259368988902PPBPECT ¥ ca

] ca] ca] ca] ca] cedaadlca] caj zpU] eahdblical] mathaUhdghea] c&dbhma] tatkta] cduftcapca

U ca] cal] cg] Cg! c%lg ]ca] ca] ca
99999::): G ! K%rg\AA DLDoEz EEFFFFFFFH, H~ysni c”Y] ca] c] ca] ca] c*a] ca] cal] ca]
ca] ca] ca] c”*a] ca] ca] ca] cafertiies] caprekd @] icay] cgpddad) C}La] ceeriach] eakcapeal

caj ca] ca olyamine amghote_ric derivatives of the present invention
, HHH>JAJLJqJ MWV NCNPPPPoSPT\ Tj TmI| TYYYYYY_Z[[{upj.d ZT]%] cal ca] ca] cMa] c”a]

ca] c”a] ca] caU]th] e *EfRE] O4] drigieddPea) BYPeeads] faPdsfe aBFEaL¥arEarea
] ca] ca] ca] c"a and anti-wear additives.
['[-10O[?[ \_Lb\] E] H ]~ _WaYadaqgat avayagaaaa bb?]c_iddde~yt ni d_ZUU] ca] ca] ca] ca] ca] c
"Na] ca] ca] Ca] ca] ca] ca] ca]ca]ca] ca]c fé’g ta ca] ca] ca] cMa] ca] c™a] ca] ca] ca] ca]
ca] cal] ca] ca! ee%e/ e4ePeUe¥e2ecettbei bel®y ] jshaoysyj jd | "1idtll @1 | ISamplgls\ WCd 17U
U ] cal] ca] ca] caj wapcaUleakedl ¥:3l crkelaleakindl caksprabarlical agkcaheal c
aJ ca)l cal ca]ca]ca]caJca]ca]ca]ca )
| 2B mMmnnnnitfo odedbbbbs st HEPeW BLelCtbE St §yReZUYRERF €alon &P€artslesetca
} ca} caj f:?] caj C@ﬁ%&tg@i&?hgeka?agcg']amle@apcg%laa]zcaﬂe&@v ]i@gb%h@@hﬁakﬁ@ak]@aﬂaefa
ca] c™a! VVV X X XOX ~~~! ~d} xrmhc"Yj e calcalca]c ca
] c*a] cal C;L}éca] TATeET tAUEH ] %8{ c%\%‘%a]bééﬂfcang‘Uf‘éiﬂEaﬁ]%é‘]%g a]%fé c&?’]tea]
cMa]ca]ca] ca Alphabetical designations refer to the specific
"% BXFxQX] X x0 ) ~~~I = rohe N Yj. e @] ¢ alca N a
cal c)a(t] )éau} éa?cg%%g%%%%%g?gaﬁﬁ:%]%\g%ﬁeca U]ca %:a?%‘g %] %g] ]égl?lzgﬁigg (Lil% ]Og]
$858; i K- "~ 109%@T¢hples109) (3nS10%& () - t PEYROTYARIOUR dA)ay 10842 () S V]!O%&%C)r
10% () F5) 1098 1) 30 10% (1~ 0P @TI09The () 4. 10% pd () T8
10111 109 () 3¢ % g‘iéﬂ)ﬁw&a%) welioeg the long é%‘?éepii‘?}’éﬁ'ﬁ%ﬁ&sﬂt-s-
I F$10%h& () --'y F$10%h& ()-- F$10% h& ()--!SF$10%hsh& ()--,1t10% h& () -
& X60P1! " 6&$10%h& ()-! ~6&$109%h& ()-! - Qﬁ/@hgg& ()-! -&10%th4h& ()-!-&10%
< y< y& ()-"Y'$10% h&' () -
XY:13s10%@& ()-3s10%@& ()-s$1l OF ) SANPDER

¢ DEGORTE D]
For Metalworking & draulic Fluid Additive

)WERR(IP

25 Sample Structure Acid Form or
Designation Type R, & R, Neutralizing Adgent
C-1 I-A C,, H,, Acid Form
Cc-2 III C,; H;, Tridecyloxypropylamine
Cc-3 ITI C,; Hi, Acid Form

30 C-4 I-C C,, H,, Acid Form
C-5 I-C Cyq Hiy, Tridecyloxypropylamine
C-6 I-B C,; Hi, Tridecyloxypropylamine
C-7 I-C 17 Hig Tridecyloxypropylamine
C-8 I-B Soya Acid Form

35

Table #6 below shows that in ASTM 2783 studies of
blends with paraffinic and naphthenic derived mineral oils,



10hh . 10hh dEXY: 139 109%@& ()-f 2 B JAN. 20
T10%@E () - Y+10%@& () - SSLO%GE () - LOY@K () - | 10%@& () - y+BwWU3xXY: | " 9Y! B ?3
& " 9Y! 10%@3& ()- & "~ 9Y! 10%@& ()-& 3 9Y! 10%s& ()-& ! 10%@ () -

1110%@@& ()- ()*+ G XuVv7! $10% & ()-s10% & ()-910% & ()-&10% & ()- 10@@
10@@

10@@ ° 9Y! 10%AWO )1 REXEL/ WU3UVT7! [ 3s$10% (& ()-!! " 3s$10% (& () PLTASSLOHE ()
S1le s&$10% (& ()-F'° s&$10% (Vv(& ()-

S&$109% (1 (& ()-F/ c5wi [ M [ 3s$109% ( 10 % 10( (

10( (' e 3s$10% (& ()-'! 3s$10% (& ()-!'a 3s$10% (& ()-!!V 3s$10% (& ()-!

d! a?M7! [ i ik&d 04EBRE Ak ey $HOUOREE( 14 BHOMORE( )l cEABERAON- BEERAYDRL() - & 10%
& ()-3d!" % z# #x\\B

“$1094 & ( i%@&%%?f)aFé&%Bééﬁx??f §e§?6@; %E Shese derivatives.
" $109%008 () ###$&%MM&@@[NP1 1000 1000
1000 6" 3+&$10%0&' () -3l a 3+&$10@h(h5§b @gl 3+&$10%POPO& ()- 33+&$10%&T()-3

&10%0% () - R R&EaBM?1 1000 1F s10%a& %m:&l é%i-$100§§
s10%@® () - | 10%@ReEPIte1 0YiaE qQu-Badd Mephod E@Winﬂé X 93183& ()
Z10%a& ()ﬁé@&@eﬁhﬁow@a@ 89S1Q%@N0TP’ (]) ***CodgzpUNient Scar
10040% & (ds1% in of Friction Diameter A 0.1% of Friction Diam
neral Oil (. ) i : i1 (mm.
C-6 0.0493 0.9 C-6 0.0586 0.5
c-7 0.0595% 0.9 c-7 0.0510 0.4
Cc-2 0.0585 0.9 c-2 0.0782 0.5
C-1 0.0833 0.7 C-1 0.0510 0.5
c-5 0.0935 0.8 C-5 0.0773 0.5
Monacor 39*%* 0.0799 0.5 Monacor* 39 0.0585 0.5
ZnDTP alone 0.0952 0.6

* Commercial
test products

** Zinc dialky
dithio
phosphate
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10! " &109658& ()- 3! | &10%6S& () - 371096& ()-1f° 1095& ()-'d 109%& ()-
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10UUt 0{ 0~00001MARI@ 'dr LELBUBOE dxr 1142 LOWNEukdn A4 RE2& ddmprising

amphoteric compositions that are represented by the
5 formula:

|lo R, ﬁ)

R,-C-NH-CH,~CH,-N-CH,-CH,-NH-C-R,

10
wherein:

R, is a saturated or unsaturated aliphatic
mono or poly carboxylic acid moiety having one or
more carboxyl functional groups derived £from

15 intermediates containing olefinic, halogenated or
carboxylated epoxy reactive sites, and having one
or more straight or branched, saturated or
unsaturated aliphatic chains containing from 2 to
18 carbon atoms; and

20 R, and R,, which may be the same or

different, are a straight or branched, saturated
or unsaturated alkyl chains of 3 to 21 carbon
atoms.

2. Texture and softening compositions as in

25 Claim 1, wherein further R, is derived from a chlorinated
carboxylic acid having from 2 to 6 carbon atoms.

3. Texture and sgoftening compositions as in
Claim 1, wherein further R, is derived from a carboxylic
acid having an unsaturated alkyl carbon chain.

30 4. Texture and softening compositions as in
Claim 1, wherein further R, is a carboxylic acid functional
group having an unsaturated alkyl carbon chain.

5. Texture and softening compositions for a
wide range of paper, textile and human substrates

35 comprising amphoteric compositions represented by the
general formula:
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10 mono or poly carboxylic acid moiety having one or
more carboxyl functional groups derived from
intermediates containing olefinic, halogenated
epoxy or anhydride reactive sites, and having one
or more straight or branched, saturated or

15 unsaturated aliphatic chains containing from 2 to
18 carbon atoms; and

R, and R,, which mwmay be the same or
different, 1s a straight or branched, saturated
or unsaturated alkyl chain of 3 to 21 carbon

20 atoms; or

Compositions represented by the formula:

H,C~==—CH
25 Ry——-N = N----- CH,--CH,--N---CH,---CH,- -~ NH---C---R,
C 5
R2
30
wherein:

R, is a saturated or unsaturated aliphatic
mono or poly carboxylic acid moiety having one or
more carboxyl functional groups derived from

35 intermediates containing olefinic, halogenated,

epoxy or anhydride reactive sites, and having one

or wmore straight or branched saturated or
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mono or poly carboxylic acid moiety having one or
more carboxyl functional groups derived from
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object o be softened with compositions comprising an
effective amount of the compositions of c¢laim 1; and,
permitting the object to dry.
15. The method of claim 14 wherein the substrate
10 to be softened is paper.
16. The method of claim 14 wherein the substrate
to be softened is textile fabric.
17. A method of softening paper, textile and
human substrates comprising contacting the substrate of an
15 object to be softened with compositions comprising an
effective amount of the compositions of c¢laim 5; and
permitting the object to dry.
18. Metal treating compositions comprising an
effective amount of the composition of claim 1.
20 195. Metal treating compositions comprising an
effective amount of the composition of claim 5.



