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The invention relates to gelling agents, and in particular to gellants for

| ow pol arity liquids such as hydrocarbons. BACKGROUND OF THE
| NVENTI ON 10 Personal care products generally contain one or
nore active ingredi eBISTER-TERMINATER POL'Y AMIDBEY OF POLIYMERMEDe the active

ingredient(s) determine the ultimte erformance properties of the

t
product, the carri eFAIIACEDS MSERUL NSO LATING TRAN NT commerci al
success of the product. The e Al so referred to as
t he "base") l|argely det edﬁf%nﬁx‘t(ﬁ&m%ﬁéw@g of the product, and
the flow properties 15 |argely determ ne the manner in which the consuner

wll apply or use the ﬁr oduct . For exanple, alum num
chl or ohyd? at BECHNICAL KIIELALQF ZHE BNVENTION tetrachl orohydrex-Ay are netal

salts that are commonly used as active ingredients in, . _Jeodor ant d
anti per spi rant productrgl.lc %S’ﬁ%‘h%?eiatﬁ%@eg@ﬁ%ﬁgg’ rdeinatticyle, to gellants for
appl yi ng dGQGWﬁUMrit%ﬂﬂmd@sﬁéH&skh)fd%dﬁ'bo-ﬁﬁ.u& the carrier in a stick-form

deodor ant nust 20 e a relatively hard substance, and waxy fatty al cohol
such as stearyl al cohol has been used as the carrier in these

product s. anpl lve ingredient in a lipstick is

t he col oraﬁgﬁgﬁém%mwﬁgﬁhgws hard as a stick deodorant, but of
course nysgt mai ntai n ipgssApLSe Wasdhc sl : :

bl end of wax and oi? S kﬁ??wn to r’%@#@?&‘%@ﬁ??%@f’?&?@ H{ggedxébms
wel | - sui t ed wighin « samrieefofnulation. i PFhilelthe a&tiveAingrediem@)) detcrimpies theShltifRe®

desirably has a viscosity.greater than water, and when the active
ok
i ngr edi ent ( PFHOFNANCSRY %l%fg e pspduch e sagier fompwation,isrgayally icstierl ite the a
what Vi . . . . v i ooth
el a1 on oA SR TR bR FREEARY drOEL LABE: L' RA- RIS

formul at or s “bhsefpiageinldecmmnines the Aloodpopertide REME pRdact Bd MAAb#Yrbpdriied !
mat eri al s_ havi ng variQus _rheol ogical 30 properties, in order to fornulate a

successf il Jaugsty fieteraipethe mamper in which thenopswnercwill apply or wae tsprodags
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For example, aluminum chlorohydrate and aluminim-zirconium

tetrachlorohydrex-Gly are metal salts that are commonly used as active ingredients in

deodorant and antiperspirant products. Consumers have shown a preference for

applying deodorant from a stick form. Thus, the carrier in a stick-form deodorant must

20 be arelatively hard substance, and waxy fatty alcohol such as steary! alcohol has been

used as the carrier in these products. As another example, the active ingredient in a

lipstick is the colorant. A lipstick should not be as hard as a stick deodorant, but of

course must maintain its shape when undisturbed at room temperature. A blend of wax

and oil is known to provide a consistency that is well-suited as a carrier for a lipstick.

25 As afinal example, shampoo desirably has a viscbsity greater than water, and when the

active ingredient(s) in a shampoo does not have a sufficiently high viscosity, a
somewhat viscous carrier material is desirably included in the shampoo formulation.

From the above examples, it is seen that formulators of personal care

products depend upon the availability of materials having various rheological

30 properties, in order to formulate a successful personal care product. Materials which



have a gel-like character, in that they maintain their shape when

L 4

undi sturbed but flow upon bei ng rubbed, are often desired for person'al
care pr Qeyed/Frros Transparent (i.e., cleaP¢T/USIWI9EI0S are
needed by fornul ators who devel op a personal care product wherein
colorant is an active ingredient, becauge a transparent 5 carrier (as
opposed to an opaque carrier) will mnimally, if at all, interfere with the

appearance of the colorant. However, in recent years consuners have
denonstrated an _ .. increasi.n reference for. transparent..nens e
product s S}Wﬁaa%el‘él’gﬁd‘g?‘?ﬁt?’é ‘ﬁﬁ'ﬁfﬁ Y Bdac $HRRFVY R Wﬂi@“&?ﬁgﬁﬁkﬂﬁél ng
demand for ﬁ’%aé] I eSirdM ot BerS il care fRbdictde t he rheol ogical
properti es’ n;elgj(%e gir;gd\’/g}r%itcgfjégﬁgefsor?a?ecarec%ﬁ (?guct s, and 10 particularly
whi ch can inpart gel Thankgareh {i actlear) tariersfacs needed by formulators who develop a

Pol yam de resin prepared frompol }/rreri_zed fatty aci.d and diamne is

reported trersonak eare Praducs whergin olqrantris am active Jpgrediente DsHEYE fAoFansBAEBh Al

care prpducts. For_.e L S t Sihesresle! to a
ol ear |7 psTAa% @8,8pBETeY %ﬁﬁ?%ﬁaqugr%gag? &@%%@?@3‘% ’cliig%} ég 7 ﬁlﬁtcorrpo\ﬁ%e with
a | over aliphatnce 6t 1hekploraid Howedrer, 1 reced yeats ciisluyansiinee deineasttated an

Li kewi se, U'S. Patent No. 5,500,209 is directed to formn

_ g a gel  or
stick deodincmasing pheference dorc awspsrent parsonslt care Prosuciasicieasydiadorgisagicht and

? he pri gfl ehtr)ogg{s X gﬁﬁ*”g‘ggﬁ?‘a‘%ﬂéd i&%f’g!rfﬂp %@?“%ﬁﬁrﬂééﬁ%ﬁ?@%%@%}‘oﬁgﬁ to
t her eby fsé‘ﬁ%’&/@egﬁil&a' rheﬂlogical gﬁ?jilerties neede@efol ariol® HetdoRll RReYpivddes, &sd ns,

e.g., pol es whic re 20 partly amdated but contain esterified
car boxyb gpatipdariyehichixaaimpan gel-like ¢mrdctapdo & formulatiingh gel strength and

pronounced thi xotropic, propertjes to ¢oating.conpositions.fhat .. . contain
al kyd resins or dryi Rglyam .r%@eP@Pgegﬁg?%rﬂ%lmgg@,ﬁlft&tﬂ?@'ff ?%é &g 13 )
However, th | fEed.. J resy iori Ve RpEd f6Y peréindl Bat pHbdietsosed
as being re%og%dsj{e%t‘ﬁgtdg?%%%?gﬂ%}f ‘§§F§§%‘§*ﬁ° care IS’Poduct%e,r nor usep?(tbjl

gel l ant s whgnepinigle VNS OP&ERONoI 3,128,125 9edlimstetine & eleac |lipstick composition

Pure hydrocarbon is desirably included in a personal, %ar,e {o @I@@%i on
because i t farmed from meolyaside sesin compovadsd Wb &y Alip ﬁéﬁé"ﬁg) PoBns are
al so avai.labl e i.n a,w de rlety ' Y Q%o foiaRYer .
pure h;’é r 08%?808"@?{“&# solvengdol\éigeﬁgsﬁ Hg.“:\;g‘é{e gﬂ?hge’gﬁ%%?%gl (H{)er%%pe?t es That
are desi reg oblorastieRdeb&drantS where thé co@6sitie caflaing polyainide gotlimgdagengend &i ke
character. \%hen hydrocarbon is present in a personal care . WO

08/ 17705 solvent system including monohydric or polyhydric alcohols. Thus, the prior art
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f or mul at i ofecogRiZEN1Gblynd certain Ralyarides With pleohpls, ierthsrely 5°é1“ 13850 "consi st ency

is desired for gj}ﬁ abdstied POBAMIdS réileads.] BolyRMidust whith aetenlyal s
W

whi ch can be conbi ne th pure hydr ocarbon to afford a t ranspar ent
mat er i @0 wpartly dmidagel butidoatairh astexified carbhxylpgrespsathave been reportedl 3 iPParii des

| NVENTI QN Bigh gel stength and Broqyiees (BLGREPI RIGPRHich 4 Coie Gt e Pl n
E:(i)rrp OSi ti 0R, GOIPLSE Msins or dRTAE IS S SENGEE Pafiat YRTI30R 1(FBTPR) Gobtzé @f ALl a

However, the modified polyamide resins of Goetze et al. are not disclosed as being
useful gellants in personal care products, nor useful gellants when pure hydrocarbon is
25 used as the vehicle.

Pure hydrocarbon is desirably included in a personal care formulation
because it is transparent and relatively inexpensive. Pure hydrocarbons are also
available in a wide variety of viscosities and grades. However, pure hydrocarbon often
does not have the rheological properties that are desired in a carrier, e.g., it does not

30 naturally exhibit gel-like character. When hydrocarbon is present in a personal care



[err] 10 wherein n designates a nunber of repeating units

such that ester groups constitute from10%to 50% of the total of the
ester anyOM¥{1AwWs groups; R at each occurrence is i ndsHMERNIS10
selected froman al kyl or al kenyl group containing at | east 4 carbon

atons; R err] at each occurrence is ind8pendently selected froma (err]
hydr ocarbon group with the proviso that at |east 50% of the R err] groups
have 30-42 15 carbon atons; R err] at each occurrence is independently

sel ected ftbﬁffhlﬁﬁox?ra%ﬁbﬁs%%‘ﬁgmglg{ préd xltn]a\krﬂélpg g@f-hlkf@u?fs&é’fﬁgﬁ?ﬁ%?r@ﬂﬁ%om in

addition to hydrogen atons i ona cont ar ni ng
oxygen andheptadugienThere iss nesidinRhe rart] foﬁinaﬁamﬂs whivhrdaeeconsbined with pure

i ndepende S Iecte om hydr oge err]. alkyl and a direct bond to
Rlerr] or Wgﬁﬁq é&P{J a tran: I@E@'& matgrial (whicinhag gekrliks chiaraster R{Tbe presant!

R er] arelg\gé,ﬁa structure defined in
part by Rferr EI-?) e?‘grs]t,ﬁlssucli‘uel egtgdga?‘ttfé %lﬁéﬁéob%?h? ﬁlél‘R[err] groups are
hydrogeh. Preferably, the resin corrp05|t|on further conprises diester

havi ng forrrula rﬂlgl where| n n 0, such that the ratio of ester groups to
the sum ofSEMMARY in the total of the ester-term nated
pol yanm de and di est m 0 to Pr ef er abl the resjn
conposition is at r:glctﬁlgrsl ngqlgv & ffmd %“E T Sl °°mposmﬂﬂo‘iqﬁ'§?m§¥pect

of the i neshttemindedpdlpitidd (EPPAPbERAUB(1R r€Sin conposi tion
conprising ester- term nat ed pol yam de. The frethod conprises reacting x

equi val ents of xylic CI d fromdiacig or ar act i ve equival ent
t her eof , 1equi aI et s of am ne firomydi am ne and z equival ents of

hydr oxyl  ormr@grmol oi—@?——a e-&SNI c-—Rz_\AQ;QB()JJﬁOS
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equi val ent thereof. At | eas?‘ about %O %'of the car boxyl | C aC| d equi(ijal ent s

are fr ol yneri,zed fa noal cohol , stantially the
only rrfDHnnof uncfi o%al wherelpga%e[si_lgq@geawr\berf%ggmqaﬂgg P@!ﬁ ﬁ“c t SRbGTEIPERM O
has at | eg r r t d 0.1
[err] {z/ (3%15;2‘??@[%(??] lllﬁé/@%c@ SZ?EE 70|f S{l/%rt]n%tlﬁ{)ﬁf eS%stér;(]Arfd’gﬁ%& %1% ruF) %a’sl%ln E%

conposi t i eacgrenpaisciidépentemly seleted fremret 41kyl or alkenyl group contalmngét fdktt her
aspect of thebl nventlo J S_a conposition conprisi n% polarity
liquid and &8 PEa%thén r 8ki§3CR g Reeo s vifdenengen b’e§§kp119édff9@0\?e Cie., a

orr]  BIBREATOL @O O iy BOES Bl brlel U OO KOk R bave 30" (:
resi n Kongarboh iatem§Ripatreach bycirheice is indepiaiéngy seleaed iffin &n%ig'édlé‘lbﬁﬂips of
carboxylic acjd fromdiacid or a reactive equival ent
containing at least two carbon atoms in addition to hydrogen atoms, and optionally
containing one or more oxygen and nitrogen atoms; and R® at each occurrence is
independently selected from hydrogen, C, ,, alkyl and a direct bond to R? or another R®
such that the N atom to which R* and R* are both bonded is part of a heterocyclic
20  structure defined in part by R*-N-R’, such that at least 50% of the R* groups are
hydrogen. Preferably, the resin composition further comprises diester having formula
(1) wherein #=0, such that the ratio of ester groups to the sum of ester and amide groups
in the total of the ester-terminated polyamide and diester fs from 0.1 to 0.7. Preferably,
the resin composition is at reaction equilibrium.
25 Another aspect of the invention is a method for preparing a resin
composition comprising ester-terminated polyamide. The method comprises reacting x

equivalents of carboxylic acid from diacid or a reactive equivalent thereof, y equivalents

of amine from diamine and z equivalents of hydroxyl from monoalcohol or a reactive



thereof, y equivalents of amine fromdianne and z equival ents of hydroxyl
from nonoal cohol or a reactive equival ent thereof as described above'
Anot her vaopgttro9f the invention is a nethod for preparingeertsensssy ent 15
or translucent gel. The nethod conprises conbining a |ow polarity liquid

wWth a resin conposi tion, where theg4resin conposition contains EPTA as
descri bed above, or has been prepared by the nethods descri bed above.
BRI EF DESCRI PTI ON OF THE DRAW NG 20 Figure 1 is graphi cal
representation.of the gffegt of te r heol o for a el |l ed
hydr ocar bo?ﬁ“b‘faltfnr'iéi‘?rﬁ?/’g t‘\?gﬁm abo“tn&%ﬁﬁu'&‘ Ig‘ﬁdd"\ﬂ BRITI ON

The. pr esenboliaid Byl ieid] bRErRthd:fkoRdt S shafRy ePolly %H&ﬁn& HB) 20

and a net ng a resinous conposi ereinafter, sinply
resin") reactamrusedso figm the resire| The moposlcohsl Has bt Ie&itrfomamﬂomabmam de A
resin conprisi ng (an "ETPA resin") is useful as a gelling agent
for hydr oct¥60% énb\lot‘wep 1I sqla/sDeed-é. The invatiom/aisp7ipesludes the resin

/ / h
rpeclulutsg 1%03%}2%3}0@%%%&\:%byc%m%%\ﬁéx;hvgn}eﬁmdrOr exanpl e, candl5es costrretelc

formul ations andAohir@er BS Gfihé Rdlenfan 1§3ﬁnﬁfmﬁosftfd?xnb&ﬁbn§mé<ﬁ low
character. used herein, ETPA refers to nol ecul es of the

formul a ( Ipqlanitydiquichand at least Rperesin cdﬁumsttiomhhcliﬁsadcqcnhccbab@teere defasired
herein. 5 ({Dgr%. . . %ﬁ i nﬁeﬁlbi. ve resin
conposi t | oFPRBASItIY qompEising Sstst-tepminated plygmidepsformula (bt o0yl es that may be

characterized by the nunber of am de pal rs present |n the 10 nol ecul g,

i.e., a portion pf e res n nay con5| ETPA ecul es having a single
ani de pai rpl whig ﬁzer (@ kst of ETPA

nol ecul es havi ng t wo am]de pa| r distribution in
the resin, by whtch is meanR’t he mportlon of the resin conS|sr(n)ng of
ETPA havi ng zero, one, two or three etc. am de pairs, depends i |arge
part o0t hwhatin n,fRorRétangt Rifard ket fotthrabbvg oraheereisin &mﬁsmohﬁ;repa&échby thres hi p
bet ween reactant stoichionetry and resin_character, will be djscussed nore

fully bel ofet od of reacting x eqmval%rr’ﬁdé cafeheéylﬂ%@emoeh diagid riagepciye equiyplent
ester-ter n?h@ﬁeto?dy %hm%geop&rﬁ&e from dﬁ&ﬁlﬁylaﬂld(%)equwalents of hydroxyl from

monoalcohol or a reactive equivalent thereof as described above.
Another aspect of the invention is a method for preparing a transparent
15 or translucent gel. The method comprises combining a low polarity liquid with a resin
composition, where the resin corhposition contains EPTA as described above, or has

been prepared by the methods described above.

BRIEF DESCRIPTION OF THE DRAWING

20 Figure 1 is graphical representation of the effect of temperature on
rheology for a gelled hydrocarbon of the invention.

DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to ester-terminated polyamides (ETPA)
25 and a method of preparing a resinous compositidn (hereinafter, simply “a resin”)
comprising, in whole or part, ester-terminated polyamide. A resin comprising ETPA

(an “ETPA resin”) is useful as a gelling agent for hydrocarbons and other liquids, where



[err] 20 wherein n designates a nunber of repeating units

such that ester gr oups constitute from10%to 50% of the total of the
ester an¥CMd®Syroups; R{err] at each occurrence is iFEERTHEM v
selected froman al kyl or al kenyl group containing at | east 4 carbon

atoms; R[err] at each occurrence is indépendently selected froma (Jerr] 25
hydrocar bon group with the proviso that at |east 50% of the R err] groups
have 30-42 carbon atons; Rl err] at each occurrence is independently

sel ected f{igRsiftafl g are uSéfaldomponeidhfoP bxdinplt, daBaRs, &o\éaeﬁ@mﬁmaioﬁgs in
addition to hydrogen atons, and opti onal | WO 98/ 17705
PCT/ US97/ 1@sti@her products that can benefit from gel-hie character.

cont ai ni ng one or ”D;%S@S@:gg gq? It@réé) en a%&? er ae({l?}wlgn%%gm |
occurrence is [ ML“‘@:{ and a
di rect bongs §30ake Bler@d &her r] such that the N atomto which
Rl err] and R[Ee)raﬁfi ara}ee bgtl.hgg%érﬁéé I's part of a heterocyclic structure
definedsin part by Rerr]-NRerr], such that at |east 50% of the R err]
groups are 5 hydr e For nvenlence R[e ], Rlen], Rerr] etc. wll

be referred t hereln a r they ould equaIIy wel | be
referred to a r“ﬂ ars mﬂﬁNa 'C'a'Q—(R%ﬂ“C]—GﬁER Rlerr]).
As may be seen fromlfornul a (1) 3athe est&r)-f erm nat ed pol yam des of the

i nvention have ester groups, i.e., -C(ZO0 G groups (which may edbally well

be witten 10 as - OC(=0) - groups) at both ends of a series of am de groups,

O NCRLer]) ) gr odBeynveptiak PR eptippsition HpiGel bontpits m St S oA "
repeating Hi&lécﬁle?rtﬁﬁeﬂfay' He @hif%t@ﬁigdeb?fthg%be?'?ﬂ' Atﬁ1d§rba1rs V\%reké?ﬁ §H6he

greater than 0. Accordihg to the invention, n may be 1, case the
ETPA 10 motecalens esquairtiamofitiesresin may eonsistoofBTPA tgobutpiss haviag a dihgleest er

groups consttute 5Q% of the total of the ester amd roups, in the
ETPA nol ec#Ppie Hﬂ“ef’@'r‘%tﬁ“? they H@“’@T‘F‘ﬁttﬁe resip gay Gangist afﬁ‘ilgﬁ %ﬁ&g’i"%g‘ﬁ‘?ng ow

nmol ecul ar S Bat PSR

pr ef er abl y&?dsgﬁ?&%eoﬁ &bb% 5’fh %8%?5{ ﬂl%@é%ﬁml ec}é% a‘(’}é“‘%lﬁﬁﬁa : ogv
nol ecul ar pripgition éfhiby resin bonsistingl sHETRAI habhxgrzb*r@,rdrednw okghree, etc. amide
ester-term nat ed ol i goam des. I n any_ event, viewed anot her way, the

ester gr oup@r&zcﬁmﬁdwe lage (part on, thy stoishigseaity S6dhe pﬁt%megamasvnalaouffhis%to

e cstgr . SAomR By BeRtant SAARbRERS b sosip shRERHL L it Biscliea 08!

m xture of affilARIeW] ecul es having various n val ues. The
Rlerr] group in formula (1) is an alkyl or al kenyl group which contains

at | east 4 carbon at dhws, the igventipn ipdirasted to en ssterterminaizsd, polyainidsnfl thgr oups
havi ng 1- mﬁmgnd preferably 1 site of unsaturation are al so suitable.

When ETPA are made wherein R err] has 4 or |ess carbon
atons, the ETPA le is very poor ,gel hant for pure hydrocarbon,
particul arl lpure aI| hatzl C ydr?{gar bon. Hopwever, i? has been

sur pri si ngl RitretClN+re mﬂgr of—CartRIr—aCei—R! the R group is
i ncreased ab ve 4, and pyleferabljsalhgs at | east about 10 carbon atons,
nore preferably at Ieast 30 about 12 Tarbon atoms, then the ETPA noflcul e

and bl %ds t hereof are an excell ent

wherein » designates a number of repeating units such that ester groups

constitute from 10% to 50% of the total of the ester and amide groups; R' at each
occurrence is independently selected from an alkyl or alkenyl group containing at least

4 carbon atoms; R? at each occurrence is independently selected from a C,,

25 hydrocarbon group with the proviso that at least 50% of the R? groups have 30-42
carbon atoms; R? at each occurrence is independently selected from an organic group

containing at least two carbon atoms in addition to hydrogen atoms, and optionally
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gel | ant #aoesu7rgshat i ¢ hydrocarbon. The upper range for thepomubeviesfo car bon
atons in the R group is not particularly critical, however preferably
the Rlerr] group has less than or - gqual to about 24 carbon atons, and
more preferably has | ess than or equal to 22 carbon atons. R err]
groups having about 16-22 carbon atons are highly preferred. The identity

5 of R at _any.occurrence is ndeaggndent of theeag ;,lty og R at an

ot her occufPRAELE one or more oxygen and niFfge p B YRTHEERCE) S 5 g
hydr ocar b%&g&{&hﬂy Beledred &oﬂalmé&nc 10 alkﬂtaﬁéirﬁ dlécfs&ﬁqg rledor%%eﬂ R OUP
contains 30-42 carbon atons (i. é g érr] group an at
| east 50% ehch that ﬂieeNr z}togr muwhxch rR’adeRPAarmhoeh boadet isnpart of @ hn‘terEd')%c

RLerr] or oSKuCECasTiRd hypaRioby Ro-NoBctuh Hrtomtaleat TR ) GEURE GRS Fhe
ol ecul & | yfg r%rfaoaoag ”P{”R%’ . wtlﬁtﬁ rAGkE] (S HORI NGB ABe o

aci d. Pon ed fatty aci ypi’ cal f y a mX ure 0 St

wher e i ndi m)ebwér tﬁemula@q@mwnwn Ibe refetred ad @ radicde (RYaindtiradicals ®’ and
acyclic, etc. Thus, a detailed characterization of the structure of
the R err] Rg}oups is not readily avai |l abl e. However, good di scussions
of fatty acid polynerjzation efoudln . . at ent .

3, 157, 681 and Naval S e seSpsimm forgm @e‘ﬁ?fﬁ%g’éﬁbﬂa‘t& P°‘W1"F§8f&‘lg

D. F.  Zi nkelnaflon havR e Fa@gs ik, -Cro) s (OB QS may Bually 980 be GhaRber
23. i"cal unsaturat ed fa acids uséd to form

pol ynerllz edsf-@Q(VO)rchups) at bmhlende ocflaesmacoﬁjamidengﬂoaps; o] NRDEG@RI C
acid, etc. Tall fatty ich.is a _ I(? f.ure coqt mg »

| ong- chalngmat(w axaale ya‘t‘,‘? ed’ﬂ?‘%ﬁ“n%%’%(soa 9§ P EARRS)-of TherHetI0 7 wood
pul p| ng pr a ful
n UEfigines Foohhithf B ebRfin] A prRtof 30 ARRIGER, SEETFATShE o' )

I ong Chal n iritegdr greaterdhart (heAccordmng ylmamétﬁﬂmt Atrhay teecl dn vehiclatisetieETRPARI y Dbe
prepared by pol ynerization of unsaturated fatty acids from_other

sour ces, e C°gntaing ggual amousts of gster and ‘Fﬁ’édWé‘PPﬂ igr, brpe%rﬁraum eRpsHwy 0%
b
Cri e Btp G el B the Rtk SR MR G OB TRACK B ool PETEA

bel ow, t he niédutesydre of astatively RMPMolecular welght N thath s preferaldigClt tol dbohiotON t he
am de and/or ester groups of the ETPA nol ecul es
Wi | e the EmbAnore|rseigrably i1 thabouilonBeeavse dhe EITR Aamojasulss m%su,dnaéow

th b| th t al
Qonsy st - of "eq s el Bey Rl figlte B8N Brareired JPerer SOFYREDIBIG: of
at | east 9‘3%%83&4135 QIrPé&WSeveﬁ{‘ vieW another way, W &% ng% constitute about 10%
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20 to about 50%, preferably about 15% to about 40%, and more preferably about 20% to

about 35% of the total of the ester and amide groups. The invention is also directed to a
mixture of ETPA molecules having various » values.

The R' group in formula (1) is an alkyl or alkenyl group which contains

at least 4 carbon atoms. Alkyl groups are preferred, however alkenyl groups having i-

25 3, and preferably 1 site of unsaturation are also suitable. When ETPA molecules are

made wherein R' has 4 or less carbon atoms, the ETPA molecule is a very poor gellant

for pure hydrocarbon, particularly pure aliphatic hydrocarbon. However, it has been

surprisingly found that when the number of carbon atoms in the R' group is increased

above 4, and preferably has at least about 10 carbon atoms, more preferably at least

30 about 12 carbon atoms, then the ETPA molecule and blends thereof are an excellent



nol ecul e,» and m xture of ETPA nol ecules, wherein Rerr] is entirely (err]
are pref enbodi nents of the invention.

HOV\ever,WgT%%"m)sl ecul es may al so contain R err] groups ha\ﬁ%‘]??gggslphan

30 carbon atons. For exanple, an ETPA rm}ecul e of the invention may contain
one or 5 nore R err] groups having about 4 to 19, preferably about 4 to
12, and nore preferably about 4 to 8 carbon atons. The carbon atons
may be arranged in a linear, branched or cyclic fashion, and

unsat ur at i gellantforvaliphatic bydrobarbom e Thamppé¢rwangafdrahe atmber oflEdtbon atoms iff] e I |

may be aliphatic or,aromatic. \Wen present, these | ower carbon-nunber
Rlerr] gr oﬁ’ﬁ?ﬁi group ig ot particulady critipa)y hoswever prefapbly dhe BE&SW hgadeshihanogen,

i.e., are g%g,g - er r oups
preferably ongfﬁ({?t?gd' Ig‘r,ét?gﬂt§ ??g#’) gﬁ%? ¢ #%g&@?%?&@aﬁ(%g ;eqﬁﬁ%%ﬁ%ﬂhen
present, catostsi tRt groafoheviriatiout 46D caPEH atomd by Eifgﬁlyaﬁkleferéapufhe identitp %0 L O
about 3%% of the total of the Rierr] %roups. The identity of R err] at each

occur r eRce°f R at any acpuregnee ifcdndersndeniot thrsidentity of R' Bf amyr gthert ocangrerweher

occurrence. . dhe - er - rr]-N(Rlerr])-.gr in
for mul a (1) links two &R €5 m(fé%)ﬂ%%%hk@%ﬁ%%ﬁ%%y 2£wphent
of the i nvg@hisom pl%&"éneqszt%?&;&ﬁ{t_&ﬁls a0 AYRArtich a%lnggz% isaC gghm,‘ R e

hydrogen, so that Rlerr] alone joins the two nitrogen atons
fornul a - NfaRE atrleast SR eofrthe RE Biaupslin an BTPA hioecakeser, mixnere BFETPA miotudples

contains at | east 't car ban tons, .and optionally_.oxygen and/ or

ni trogen a?‘i?ﬂﬁ‘{,‘ng ﬁoggﬂilﬁmo’é‘(}‘ﬂ?df%&ﬁ%n%m&& SH@&&S&%?‘F% érec eagilet e

ot her wiyge i d: } e Nni t4 0ogen, 20 at ons.
16€ iHdblhide m‘é@ﬁ@@, lecul€ widh IR0 moq%?r(‘geo{r% grrgg%rea tf%o ipﬁgmfr{zg about

In a preferred enbodi err] 1s a hydroc P,

36 c afattyracid, aitss, knpwer & difdey abialvi Pelyetifed ety tackPisCgpieally atrikbure 3Rd
nore preferably havi_rg 2 to about 8 carbon atons. These carbon atons
may be ar r SiHg@des vhers indiddual dimer poids may bectatusgted, wnsearatedeychndeyclic,

t ti be qr t th ) b t .. Thus,
Rorr] maytBortiisn qUBRE thal Sl NER MR b Bnitlord P e B2, eFURS T mbt 80y D5
R err] andaviilable] HoweaENgoUCdist:aRioRs %&‘Qaﬂti‘@&ﬁ%&ﬂ'ﬁﬁ&rriliehftiﬁfnﬁﬁéﬁf bk T9&HH inl | €S

at any ot her occurr ence. T err] groups mMay
cont ai A% ox§§enUasndPaentnNor cgbiV,681 aadi Mawrl SwrearbBroduction,atheimistyogad

t . A typi.cal t ai ni [ | yal kyl
SO R AR AR SRR S el B SO A 05
| ndeed, the 30 ' ' ' . t
1o, L 90, o) ORpBACttrke ASP p 6 GBRY a8

PCT/ US97/ 1@8hide oleic acid, linoleic acid, linolenic acid, etc. Tall oil fatty acid, which is a
pol yal kyl ene oxi des .i.ncl.ude,, without |imtation, polyethylene oxide,

pol ypr opy| ‘Bfure contajying longsahaip ynsatyated fakly aeifs obiamsthasra Byrredyct of the

t hyl i L e ) _ |
ongi 128, oSE pEN DERYSSRERIAR: for prepa holHHAERR By RN Merl B B2 5
of Jef f aniinegraion] Wik tak ©il( faetyaeid id £ preferriliSiuRes off @ng-éﬂ&ﬁﬁﬁtty%cm}ﬁﬁéi al's

are available in a wi de range of nolecular weights. Wiile sone of the

Rerr] polymgtigrd fafty agidnay Alterepiesly bF pecparest by pelymenizetion afgnsaprasedr abl y
a mnor n I, {4 | ess, than ,50% of the of r oups, conj ai
oxygen, aﬁ%ﬁﬁg}:@'s E)ir% & 8@5%?%}“ ?%Ses‘ ¢ ﬁ%begﬁ/%?ﬁ ca.nog. %% ()4’ 0'331 8“?@“5’@3%95@
contai n oxyglesh atbhfs PR HARCK: aéscﬁbw@@hﬁﬂﬂ%%hé‘ isfctifeCsf Jlin%%{:}\ﬁmer acid! €nd
to lower the softening point of the ETPA. 1I0 en present,
t he ni 2% ogfier aeroavaliof thecabexylic apid gmups éaspseer belab, yhepcarbextlic acid groups

of dimer acid can react to form the amide and/or ester groups of the ETPA molecules).

While the ETPA molecules of the invention contain at least 50% Ci.,
groups as the R* group, preferably the total of the R* groups consist of at least 75%

Cio4z groups, and more preferably consist of at least 90% C,,,, groups. An ETPA



as secondary or tertiary amnes. A typical nitrogen atomcontaining R3

group having secondary am ne groups is a polyal kylene amne, ile., a
group comoasmimg alternating al kyl ene groups and am peraiseHRS10 and
sonetinmes referred to as a pol yal kyl ene pol yam ne. The al kyl ene group

is preferably a | ower alkylene group, egg., nmethylene, 15 ethylene, (i.e.,
-CH2CH2-), propylene etc. A typical polyal kylene am ne nay be
represented by the fornula - NI—I-(CH[err]CH[err]NH)[err]CI—I[err]CI—I[err] NH-

wh t m. 1 t
Hoﬁrre\e/ep " %1?? Ir Do "%‘F&PE I‘?’H‘I“{ lFﬁuﬁ g i‘aﬁ SRR Care pregpustasreday

aIternatr\éﬁ{%d{]ﬂgmggp&ghg;gﬂ{l&y) be present as tertiary nitrogen atons,
e.g., they may be 20 present in a heterocycle of the formul a: [err]

wherein Rlerr] is a Hjweve}, BTR4 ma)éculss. may also contain R? grou hadxﬂgle'@?than
above- des%rl bgd nltrog](:en atom containing Rl err] groups, %[err

hydr ogen. Bratoms. oF or example, An ETRA molaculspfithe inyentiopemay Icqntamcnne oR[ err]

my be s ¢ p ef e nd nore
pref er abI y aE& & P1P% @Jﬁé ar 618% t E§ B%hgﬁgﬂgﬁoe& #1 a’@@(’gﬂ ‘fegﬁr?ﬁbﬂr t wo
Rlerr] gorabps.4 168 cArbaiehtosis. ﬁ%%dﬁ%&h@%‘}' Hecan%hgélﬁxpé ﬁne Eranche or a
pi perazi ne structure such as [err] In thiS case, &[ err]
groups nayyclic fashioy @@/ uFstomtion may be present between any two carbon atoms Thus,

PCT/ US97/ 19510 10 be
seen as j O MAGLS Biphetiser ?‘E?“?%‘Fm%e‘e?ﬁﬁ?‘gn@eﬁﬁ loatse corbonaumben & @ipnps

ni trogen gieOpRferably Mﬂhé@eﬂr?lé'réf taibol ﬁﬂd ??( | £ MG earbon  EOHBSt he

The invention al so” provides ra conp05| a’ r’esin conpri

ETPA il eSutledower chfbm-mluablerahbgmup&prbfefabl)e&b:lilstilttite|1él4§eﬂaaﬁ 5094 bPAh¢ R, ecul es
of 5 formula ( 1 I n T%&’Fltlonto for exanple, by-products that are for med
during t hgrqff‘PPl wever, leRiPrR§eRte SRRt iBRe almt 1% torrboptFbneidaprefesablp Abqusr nul a

(1) may b o/4Ar A y odu chromat o raphy
or distil éﬁé Ab%hfgse&b&[@l eSH;gAT of th eaﬁeg BB? cﬁ’? V}én{lgg%ﬂ@ﬁgr"a‘?h ?ﬁ"HEF‘? armunt
or |rrpartuﬁiepmd&h{@fthéCdéﬁﬁt)ﬂcﬁﬂlzta@aﬁilﬁthéﬁéécﬂrreﬁ&d thus need not

separated fromthe ETPA m)J ecyl es_of fornmula (1). 10 As

descri bed bel ow, al dbBoONER ERd MB”hreroummcﬁomulm (Bdinks tswoecgrbaiyd (Ee0)
L9 TRAEE B3 e Ao P PR B, RS B R o
o the Tosu s maesne So AT wofs Sthe WA nitited 1086 HREn e S "
nore pref EQYHM%/QN@%@ RAAR e, Imﬂiisecﬁsh,’eﬂarﬁ{ﬁgmmprmmtams at least two carbon -
atoms, and optionally oxygen and/or nitrogen atoms, in addition to hydrogen atoms
necessary to complete otherwise unfilled vacancies of the carbon, oxygen and nitrogen
20 atoms. In a preferred embodiment, R’ is a hydrocarbon group, having 2 to about 36
carbon atoms, preferably having 2 to about 12 carbon atoms, and more preferably
having 2 to about 8 carbon atoms. These carbon atoms may be arranged in a linear,
branched or cyclic fashion, and unsaturation may be present between any two of the
carbon atoms. Thus, R’ may contain aliphatic or aromatic structures. The identities of
25 R’ and R™ at each occurrence are independent of their indentities at any other
occurrence.
The R’ groups may contain oxygen and/or nitrogen in addition to carbon
and hydrogen atoms. A typical oxygen atom-containing R?® group is a polyalkylene
oxide, i.e., a group having alternating alkylene groups and oxygen atoms. Indeed, the

30 oxygenation in a R® group is preferably present as an ether group. Representative



15 ,prefegrably less than 10, nore preferably less than 5, and still nore
prefera t han 1. The softening point of the resin is preferably
gr eat erb*vﬁ’agr?ﬁ?@gm tenperature, nore preferably is abc?lﬁT@WQE?"PC to
about 150[err]C, and still nore preferahly is about 80[err]Cto about
130[err] C. Wien the Peactants and st oi chi onetry of the
ETPA-form ng reaction 20 descri bed bel ow are properly chosen, sonme materi al
of formula (1) wherein n=0Q i.e., di ester, can be fornmed. In a
preferred poipaiklylenmtoxides tineluiey eithbwnlimimtion, pblyethylent neside, polyplopyichbier i n
n=0 is presentgw th? ETPA resin. A preferred resin of the invention

contai ns f9%% arsbEarolymers éeither randsmper blpeldf athylenscoxide and pfopylemeaxidte and

ester (o] I ® | 1) (wherei may be.0) _present
n the oot B EHbehBed R EBE 08 riafi el IS eBuBTPAT Majeitie, 5t Bl ns
descri bed iabenton(theotighdudei oft Je€fafiind™ diamineS TPeRbe A Houﬁﬂlg, Tﬂ'j’.n Hle§Par i ng
diester _of formula ( aiv{lzo excl usi vel y, having no am de gfoups) in a
separ at® reaterialgrare availablexinra widke range ofaneleculhs weighes. hhile some of the R®

According to the present invention, K nonqal cohol, diacid including
pol yner i zed ¥R Wpé:gf‘@fn W@eﬂi?éﬁi ﬁ%leﬁ%fyfﬁ’&_ t | ole prsterallyya BRPT ImiET ke s esi n.
IQ? sz i”n dlé&f til)l?n ;BE?’J)GHﬂHé W%ﬁw 62yddh, bl indrd rp&'&%fabfyefle% uQh o does

PCT/ US97/ 128B40f the R® groups contain oxygen. The presence bf oxygen-contififigf RCg@lps hange
in the proge ties of the resin, i.e. __the ETPAresin of the invention is
substanti & IP‘{/toaleF’éﬁ’GtSP epipgpeint ofthaBTPAach of the necessary reactants

(rmonoalgohol , bAGI j.am.n il .now described in turn,

fol l owie(gl by a di scug??lg}rll%{)%%pﬁegrﬁgf)ggn %“’isé&c%‘aﬁf%maﬂdf“emé%ﬁgwr?%&hi on
condi t i onsasfsecondaspaF teiary BRfnéseSA ' A i 3 i The
nonoal coholS i so represent erg by the ?%’?{r?ﬁ% gﬁr&g&{g@' \Aﬁgh%tgllnﬁl%?{{elgﬁupi }éavzling

hydr ocar b@cqpdatpaming grgups isl @ polyalkylenecamineni af ergrouf ustaiding aleEmatig ohol

can al so be_described.as a nonohydric .al cohqgl. err] is preferably a
err] hyd5dshe, §FPupRol amine” grqups, Any Isg‘?mrfﬁﬁeér‘Ee?erFFde&‘bc?ér paelyalkylene nore

pr ef er abl oilPﬁanﬁn. ] t LI rep ly is
a Jerr )ﬁﬁy roca§:E)g1r}11.E %wﬂ%%aﬁg?ge?rﬁ@t lg%tlg?vﬁ{ el[kg?etrn]a éf‘%@é)re'sg't {5’%{611&{6 ?

hydr ochY bethydersu (i hav-iCihCHE-) eroplylebl, etout Anaypioalr poliyhlkpiedd AnEOMaRtiys,
and simlar terns have an anal ogous neani ng. The carbon atons of the
hydr ocar barprgsentgs by ghehformula -NH+(€@HgEH,NH), ;CH} Gl aANH- brksreinest israndyielee
fashion, and the group nay be saturated or unsat urated. However, R is.
pr ef er abl yiram Adaebowtit h t he hydroxyl group |ocated on a t er mi nal

carbon atom i.e., ;%e nonoal cohol is a primary nonoal cohol. Thus, 15
1- dodecanol , 1-t et r ad¥¥aFE the nikegen aiemsdn the autyesentcopiainipg K- greup aeayanol

(benonyl 'SRAra9 T8t badibofilsg 8 MtchPhO B b Roms B W PRV o

the invention, where nanmes in parent heses are c or trivial nanes
by whi ch these nonoal cohol s are known. ___NV\hi#e_ %gggwis been

exenplified with saturated al kyl groups, thﬁ_z_ neal cohgl

al t er réfl i WPEEsgNtc Bh@aheterpgyele I@fn%l? %ﬂ@u& i.e., an alk oup havi by |
unsaturation hetween at | east any two adj acent carbon atons. One or a
m xture ofVheRaR&. isa C,; alkyl group.

In the above-described nitrogen atom-containing R® groups, R*® was
hydrogen. However, R* need not be limited to hydrogen. In fact, R*® may be a Cri0

alkyl group, preferably a C, 5 alkyl group, and more preferably a C,; alkyl group. In
25  addition, R’ and R¥, or two R* groups, may together form a heterocyclic structure, e.g.,

a piperazine structure such as N . In this case, the two R groups may



al cohols may be used to prepare a resin of the invention.

Anot her nonoal cohol reactant suited for the invention is a so-called '
Guer bet woOe®Imbs Cuer bet al cohol s have the general fornul BCTUSY7/19510

H C(Ra) (Rb)-CH2-OH 25 wherein Ra and Ro may be the sane or different and

preferably represent a C6 12 hydrigcar bon group. Further discussion of
Guer bet al cohols may be found in, e.g., "Dictionary For Auxiliaries
For Pharmacy, Cosnetics And Related Fields,"” HP. Fiedler, 3[err] Ed.,

1989, Edit;i o Cantor .Aul endorf. .2- He | oct, adecanol i ch ha 4
carbon at dreet & Rininl R o il By 07 R BROPORRER: e P Tupdafois
i nvent i oN.while R? is alséanyleheBridge. |

PCT/ US97/ 19510 12
Because R is a hydrBwanbentiontalse provides forlaciompositiomfiwfesin’) campdising the

react ant t he reaction.condition | oyed to. pr the resin of the
i nventi on% mOQectH§ss%ggsgﬂqu;gféq\§e: g\ﬁ‘g’tﬂgé?ﬁ’é ﬁ@&“@ﬁ%&ggﬁéﬁ é?ql?é'ﬁl‘que%fct i on
condi ti@n P S I f [ orm t he
vent o omula Clinbeddtond, for exampl® B RISk ORR ork TR hurt e EAPAS,
resin prefforming yeattion. Miiileahe ETPA moloaies bOfottnuta @Y inthy (Hegpurified fronfisuchr gani ¢

nol ecul e contai ning a single carboxylic acid group) and/or nonoam ne (ie.,
an or gani OYrpewdss asisgne g mbrymatostaphy @raimlkahgnoﬁﬁ)by-products are typically

The di aci d. t ed the { HOOC- - COOH d
{nr of or e 50 BRSRAL AT 60w or ehpac st Efopeiogs Tl anliia Fe o
di basi ¢ cajelieyarhied fln tRETRA HMofdulesiof férntiii&l{0car bon group where the carbon

atons thereof nay be arranged in a | inear, branched or cyclic fashion,
and t ht0 group be sat4s desstdbed belowaslephelecamings andecarboxyligraoisisiane prefesfedt he

[ lon, the diacid i | usi | | zed f i d. .
Pol yrer | 7 SEPrHER EYAGHATY '0 4R GhF T, Reohles, il FesbB 9, IVemtioPon TheSea vel |
known and wafisy AkeiflE' @t bty SRLE gt WSy RERhiBRbPeasipRgaLOCd |0

great 15 meri‘zed tdtty aci s typically fornmed by heating

| ong- chai neantivatconditiods, such thitathe yacit nombercof)the Eputing resinds desbakan 2§,

acids, to about 200-250[err]C in the_presence of a cl.ay . catalyst in

or der thatpr?ﬁ%@hh?QW iy aa&wmri%.rab?m@sw%& whilsi g)1anging SHAOFSBs

di nmer j ' ' &gg. lhi ci ot o ' ' ' of the

fatty }at%i £reigﬁdgﬂ{ lre:s?ne’éhram 1@?%&%& 9?1¥ék§é %fﬂerg’r%uﬁ{ rl capﬁeﬁﬁf&@‘ﬁ% or med

by tri merilkzaThesofdnifd) poibbf theaekifl. is Padfpribly geder #an rbaint temperature,Smore

typically a mxture of structures, vvhoere i ndi vi dual diner acids may be

sat ur at ed,Prefiseabbisekant 50V tp @bout §20%Cs andtstill morpoprefesehlyiis abowi #ELsi on of

fatty acida t Oqgl ynerization may be found in, e.g., U S. Patent No.

3,157,681 5’8& Hav I Stores - Production, Chem stry and Uilization,

ghF'tZ' n;gl and J. Rogeglthe cOM%anks ahdl Roickib®try of the EFPA-fohfifag: red@itd
apter : _

20 described below are properly chosen, some material of formula (1) wherein »=0, i.e.,

diester, can be formed. In a preferred embodiment of the invention, material of formula

(1) wherein #=0 is present in the ETPA resin. A preferred resin of the invention

contains from 50% to 70% ester groups, based on the total of the amide and ester

groups in molecules of formula (1) (wherein #» may be 0) present in the resin. Such a

25 resin could also be produced by preparing ETPA as described above (having little or no

n=0 material), and then preparing diester of formula (1) (»=0 exclusively, having no
amide groups) in a separate reaction, and mixing the two materials together.

According to the present invention, monoalcohol, diacid including

polymerized fatty acid, and diamine may be reacted to yield the ETPA resin. The resin

30 is preferably characterized in that further reaction time does not provide for any



25 , Because fatty acid polynerization typically fornms much

nore di ner acid than trinmer acid, those skilled in the art- may often
refer toWoAS(AMSi zed fatty acid as di mer acid, even ROTRI/189Ae
trimer acid, and even higher polynerization products, may be present

with the dinmer acid. It is preferred thal the polynerized fatty acid

contain | ess than about 10 wei ght percent of trinmer acid, based on the
total weight of the 30 polynerized fatty acid, and that the dinmer acid
const | { ut € shiflcanrinaRBOH the Brofetilor in, : WO#BE i inygntion i
PCT/ US97/ 1951t £o Bropeteilor the resin, # YOHPETPAQesin of the inygntion is

percent of smﬁmnpallymemaz:edn fequilipriami. dEa¢iObf thpy aéassdy Yeactdhes (hoRsalethol]
constitutes essenti al ly all of the polynerized fatty acid.

Typ: cgl ulngb?ﬂ‘i‘radldéhamme) W e ioserined in durm fodloyved thy 2ediseussiop Qlf@lptional
aci d. ai cfvras i extfla) SaBibontddh B e BRind eI roshot wf apfioh i o

obt ai neg as a bypr oddht nfdnokfeehol is repﬁﬁﬁtdﬂ%ﬁ%&bﬁhﬁﬁ%’sﬁ)ﬂ whtah ®uigd for
preparing polynerized fatty acid useful in the i nvention. Wile tall

oi | fatty &pdrgcarbon gpaupfhavingcit deast four sarbonatpneh ailhus, she sponcaldohd] iven also
pol yneri ze fatt CI d may alqtm atively, be prepar ed by pol yneri zati on of
unsat ur at e@® escn talsy"1 gonehy ?hcﬂer sHuptefesably Cio.: RGRsbAR: MeRtRol a.

The polynerized fatty acid 10 useful in the inventionis a liquid, with an
aci d nunbepreé‘ﬁa}P Iy ca g,mrchygqocgqygg,t stilmorg, preferablyis gt C gap hydrocarbon, and yet

The polynerized fatt cid of the invention may be hydrogenated prior

to bei ng u8¥d MRS PHACIR lﬁ-af%lmrhyﬁ-ﬁf’cﬁ@&ét i Ahussd hegein %éﬁﬁl &no-3¢-KedR: r&g@ﬁat i on
tends t

resin, IQS %‘Iirpgéfg&ibgfﬂ}‘%&@vm Ii%s hés WW%IF@%% g%&&%é{"?’gﬁe%g &gl egﬁl '
stabi | ity. téfmgmaa@mar?a%gwkmmge%% rﬂs of the hgﬁ{&axﬂoﬂ @y@gﬁb or a

lighter colored resin, and is a preferre ynerlze tty
use in theapangediivea hhearhbrapclmlemt cyolmefashlon, and the group may be saturated or

may’ bo. oot PHBEAERo NP GHIRY iSO lSAiE fordh Stp e ﬁf%gf o Jaggied. o A on
Canp 20 fHat téa%'on( %{'ﬂez eNthe SfilohSalBGhof R | Zqu %%&hﬁgdeﬁ"hﬁpe' r

UNI DYME[ er r ano(t) er envodi nent of
t he i ndént ﬂ@mdectalnel dlaarademetj lmeﬁﬁcﬁlaaicﬂ {deeyl alcothTP&\-dceﬁeﬂandﬁ @te@i’y&t ure
of polynerized fatty acid and _ "co-diacid," where the term co- diacid

si npl y ref alcghel) drjcasangl; (araghidyd, alspholhcmd. Fl[éqqopalxgbdbebvnﬁr alcphad) rarej s .
defi ned ZSPT&%p\ae)moe&%*cggMggf& i’%g&an%fer%?lﬁ C:fév AN eérel Iar (oo d| acid

IS a SO0-Ca ear
wher ei n R giirehthesesaart icofionChe trivial names By Glmelartﬂése :abﬁwaoh%udm@mm

preferably is a linear (ferr] hydrocarbon group. Linear di aci ds
sui tabl e behlkméhqorre@mﬂcoml\/émubwnu nmmdetg il ovittexsafuratiedi alkyk i gtogmsdi the
acid),

loic acid Ci 1, 8-oc edioi¢c acid
(suber |2§ am"&?alc‘ih‘g %aﬁ%‘aﬁ“&’e §Bmg§’c?fh atkﬁﬁgll %:‘p’ab? -gfin aiky? POWR CAYIBEi oi ¢
aci d (sebaghGnastich betwednlat l%@W@djﬁceﬁFbé}bo&a&&s. One or a mixture of these
alcohols may be used to prepare a resin of the invention.

Another monoalcohol reactant suited for the invention is a so-called

Guerbet alcohol. Guerbet alcohols have the general formula H-C(Ra)(Rb)-CH,-OH
25 wherein Ra and Rb may be the same or different and preferably represent a Cg

hydrocarbon group. Further discussion of Guerbet alcohols may be found in, e.g.,
“Dictionary For Auxiliaries For Pharmacy, Cosmetics And Related Fields,” H.P.
Fiedler, 3™ Ed., 1989, Editio Cantor Aulendorf, 2-Hexadecyloctadecanol, which has 24

carbon atoms, is a preferred Guerbet alcohol for use in the present invention.
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dodecan&¥P@Bd7788i d (1, 10- decanedi car boxylic acid), 1, 13-tpcuassmesdioi c acid
(brassylic acid) and 1, 14-tetradecanedi oi c acid

(1, 12- dodecanedi car boxyli ¢ aci d). 12 Anot her exenpl ary
co-diacid for use in the present invention is the reacti on product of

acrylic or methacrylic acid (or the ester thereof, with a subsequent 5

hydrol ysis step to f ci.d unsat ur at e tty acid.. For

exanpl e, a C21 85%%{‘5@045 %mgch% nré@e B?e‘"\"a&ﬁ@ b%//a_r@%‘?tj?‘ﬂﬁ‘%lryl ic

aci d wi th maéthstninderths aéddfion eshdigérdsemployed l%‘ﬁréba&@ﬁﬁ-r?siﬂ o tife i%%&q%n >£¥g1er €
n e

an ene-reaction presunably occurs between theée reactants. enpl ary
C21 di aci ddisepssasiiater)si Buthermors, undérpriefemred \keaxtioacmnditionsr Rt:-Obhis the only

Chem cal Divisio arl eston i ghts,, South, CaroJin as their product
nunber 155077 fan&iong] eacfat usedl-%A?%WaﬁecmH?%Hed’seS‘l‘?ay%b > LA BRgclgat mixture

co- di acs d.usbtul i pRégRLLE EXfPacal i o uj &4 hayi ng
two carboxylic la}(’i:J [ g]r%ups (- CI&%% fegﬁblygggfﬂgﬁgﬁn%ﬂ dé%ﬁ?e@?%ﬁf%&?%@?eébf
(e.g., aciah oighuic imideduleODTIining acsihgle c4rbEUR) dcid prbup) and/asinoAd@Enine (i.e.,
aromatic ri nc()gr ér'}'.Ar lé th hal i.c acids, e,g., isophthalic acid and

t er epht hal $7cOrggnig malgcule containg simgle amingg8@uR)- di aci ds. The aronatic di acid

i LT ohat o : . | .
rohc, oo - Gt coo P eB RO, 18Rtaded By, B8 iiguR" ABRIC-RASHE hig oy 1 ¢ wo
aronat i ¢ rthagfore \beireferied to e 4 dica®axyIRO8LIACE diKAsRUAN 8P] @basic cgrbHP)‘lR:

car bon_bonds ég; g., biphenyl with car boxy1 ic acid substitution) or” which
may bel0 acid. Reis g hydjocarbamherotp véreze thiet darboar sfomy Ithereafahaly belambngedtinan) .
The di am r a has_ t,wo, am ne ups, both of ich are preferably 20
primary a%?nﬁgg %?%}?E‘%‘? & F&‘ﬂf%@?ﬁd%%%@%gﬁﬁ%’mm or unsaturated. In one
HN(R[ er 1 | )enflcirhntNFifleSihvéntidn, theldgddid is i &K’,\n‘ﬁf ;Q9en, but may
al so be an al kyl group or ma;f/l al so j%%sréf%lélgf@ %XEQ&[*%{E‘Y?&& or
another R[err] to fdlolymetizsddatty geillias usdd todomm ¢he Bia i tesinvitioniinaRellr r] is
not hydrogen and/ or er el err] is _not a hydrocarbon, nay be
referred t33oRg Md,venerab _mavgﬁqaﬁggpo ercey g thyscheedinot - dasabadein great
prefer gl ygegedpi ) cople [RP=Yy) ) r may
A POBmR L My R (GG, ety Feafig ToATLRES unffele

be a hydrocarbon group havi'ng at two ca

car bon at dhBy aeiys, ey, AT [, aGRGarbdxAid dciato aﬂbﬁ@mdlzsb@in%&}%feﬁeﬁc@%?h% and
t he group may be saturated or contain unsaturation. Thus, errf may
be al i phatdatalyst irnomdenthatthe fatty adtdspslymerizdl] Ehe producirtppioslbocompiuepdihave 2
to 36 carbon atons, nore preferred Rl err] hydr ocar bon groups have 2 to
12 car bon a&idpri®,, Guedliearboxyligmcid foratedr byedirheriratiomofdhe $8tygacidpandhaimer?2 to 6
carbon at ons, :

acid, ie., Csy tricarboxylic acid formed by trimerization of the fatty acid. Polymerized

20 fatty acid is typically a mixture of structures, where individual dimer acids may be
saturated, unsaturated, cyclic, acyclic, etc. A more detailed discussion of fatty acid
polymerization may be found in, e.g., U.S. Patent No. 3,157,681 and Naval Stores -
Production, Chemistry and Utilization, D.F. Zinkel and J. Russell (eds.), Pulp. Chem.
Assoc. Inc., 1989, Chapter 23.

25 Because fatty acid polymerization typically forms much more dimer acid
than trimer acid, those skilled in the art may often refer to polymerized fatty acid as
dimer acid, even though some trimer acid, and even higher polymerization products,
may be present with the dimer acid. It is preferred that the polymerized fatty acid
contain less than about 10 weight percent of trimer acid, based on the total weight of the

30 polymerized fatty acid, and that the dimer acid constitute at least about 90 weight
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Exenpl ary 1i%es havi ng hydrocarbon R{err] groups, whi ci?%”’”sm
commercially available include, without limtation, ethylenedi am ne (EDA),
1, 2- di am nopr opane, 1, 3-diam nopﬂépane 1, 4- di am nobut ane,

1, 2- di am no- 2- nmet hyl pr opane, 1, 3-di am nopent ane,

1, 5- di am nopent ane, 2,2-dimethyl-1,3- 5 propanedi am ne,

1, 6- hexanegementnef (il payineﬁmi ﬁe&tyh@éidWEMbYé Bl%?‘ ke diiE¥Neid constitutes
2-met hyl - 1, 5- pent anedi am ne, 7-di am nohept ane, 8- di am nooct ane,

2, 5-di met h9$sent1ally gl @ﬁthepdmmnamfmyamd,g di am nononane, 1,1

0- di am nodecane, m nododec ophenant hr ene al |
i somers, i nel u d| n a'%!plcala {jeg By ﬁty4ac1ds use to r} b rm polymerized fatty( acid

net hyl enebirﬁ:(m%lei&ewa al'iﬁd?ﬁl ac?d Rirdhi %&fdl ﬂ:r CHan S9N G883, Unid e, (1. 2

1,3 10 and/or 1,4 isoners), adarantane diam n

2, 4, 6- t Bi natixiypte quﬁalphlgriyhg-nhainamsataratéd fatty acxdﬁﬁ@daﬁh&@ﬂaﬁb Srobmdt ofl then ne) ,
1, 8- di am no- p- t.hane, 5,6-tetramet hyl -1, 4- henyl'enedi am ne,

di ami nonapWPﬁ%lp ing Brqcesss éﬁ’rﬁ’fegem?dn for paenAgIng, molymerized ',_acgl) uaﬁd in-the

I no-2, 2 t
i am nes (LSt | Wl WHPREL U 1o 2 prefpreg sogsee of longsihi, B9 R0 afsol y
primary anpsigmgrigetdfattly-adidPhap allembtivénve RERréd ?ﬁ?&lyﬁleﬁzﬂﬁoﬂ of“ﬁns)aturated

I ncl ude xyI ene di am ne and napht hal ene di"am ne | soners
The R err] fagfyoagidsofromather sowrers, ergy soybeaas or wagojen 'Eheopmlymrﬂzétbfényr widf a

pol yal k%l ene rou seth di am ne e referredto as a
Cor ! 1Y el e Bilion 0o MO, PR B oS s i B bt 6D (Rle.

wi t hout I | sbduabo@n, 20 the JEFFAM NE di am nes, i.

pol y(al kyl eneoxy) di am nes from Texaco, Inc. (Houst on, TX), also known

as pol yet her di am nedhe Pob'hmnlzerﬂ fqin) yuid lof lenmventictemay be hydedpeaatsd Ppeior
co-di am nets r.e the JE FAI\/IN é ED and D series diam nes. Ether-
cont ai ni ng g st eActiop &f the inventign. Eydregsnptinretends to

mel ting pohmbidefifol n wever I
amount s oSV ‘;a%“ﬁlﬁhﬂﬁeh‘ %ﬁ‘%ﬁ%é@nﬁﬁé TR s il BBl o
hydr oca$ boresinawithl geiéateri oxidative ang|dolctuitalalityl OHy@gerdted polyn{eheed RU§YciPn- In
general, the diam ne reacfant may be a pure diam ne as descri bed

above, or %ngs tetRIPWdsfores lighter %rﬁéﬁsm and is a preferred polymefitpesl faftpaci for oup
of the di t toms, where these nitrogen atons
A AR R Uk AL PR Budl it

are prefera ndary “or trogen atons. A typical nitrogen 30
at om cont ai ni ng R er Phlyphefizgd W add Sﬁ&%%fdl/ ald tHyQespRnAtk® Wersichs &hereof

pol yal kyl ene am ne,
PCT/ US97/ 1may he obtained from a number of commercxal suppliers. For example, Udién Camp

1% PO HRoR L 0 L uALKoR LSS 000 SRS

-CHZCHZ- tedidrdalie pol yal kyl ene am ne nmay be represented by the
formul a NH[err] (CHerr]CH err] NH)[err]CI—I[err]CI—I[err]
In another embodiment of the invention, the diacid used to prepare the

ETPA resin is a mixture of polymerized fatty acid and “co-diacid,” where the term co-
diacid simply refers to any diacid of formula HOOC-R*-COOH (where R? is defined
25 above) excluding polymerized _fatty acid. An exemplary co-diacid is a so-called

“linear” diacid of the formula HOOC-R:-COOH wherein R? is a linear C,;,

hydrocarbon group, and more preferably is a linear Cy g hydrocarbon group. Linear
diacids suitable for the present invention include 1,6-hexanedioic acid (adipic acid), 1,7-
heptanedioic acid (pimelic acid), 1,8-octanedioic acid (suberic acid), 1,9-nonanedioic

30 acid (azelaic acid), 1,10-decanedioic acid (sebacic acid), 1,11-undecanedoic acid, 1,12-



NH err] wherein mis an integer from1l to about 5. Diethylenetriamne .
(DETA) and 5 triethylenetetraam ne (TETA) are representative exanples.

Wien t he Vi@ 9817185 cont ai ns two primary am nes in addi tRGRU$I/MOoNndary
am nes, the EPTA-formng reaction is preferably conducted at
relatively |ow tenperature, so that thelgrimary amnes (in pref erence

to the secondary am nes) react wth the diacid conponent.
However, the nitrogen atonms in the nitrogen-containing R err] group nay 10

T e i B
al kyl groupacid) and 1, 1B-tefradecaeedidiy hdid (I, N -dpd@anédtdrBodylit acid).

bi s(am nopropyl )-N, N - p&gerazi ne may be used to introduce these Rlerr]
groups into an ETPA néheibern exemplaryt ¢rediacidr forsusehine thedpresenteinvention iscther di ng

he i ' . ddi ti ., th - di ] h [ ' 15
b o SRt o A b iR B
alm noe | : r S
o noet ! JaLaE i)ty FRISALLN, obd of SRGLEH BibLASE FSRRIES,
0r oL et SRS S mpy IS ARSOKRRH L DUPAR £EL A RHILI A

ester-termia @y POleitHBHEWheR an ene-reaction presumably o@RREb&iveen ttereadhttl N
reactant my have the  fornula HNCR[err])-Rerr]-NH(R err]) wherein

Rlerr] is paefaemplaty h@gr digeid, ishubmbmyciailys avhgatld effdrh aWegtvaco Corpofatibgr abl y
Cerr]al kyl, and nore preferably Cerr]alkyl. In addition, R[errrf may j oin
toget her  ChemicaliDiR]séony; Chanlestomdtléights R auth Carplimapast their produat imehberdS§€. i ¢
structuge. For exanple, when, . I perazine is used as g co-diamn t he

t Wo R[ei‘?] groups in g??énqqﬁl@ﬂcéqsr‘flgygﬁéﬁd]a-smﬂ‘gﬁcﬂ SB axomagicdiacisd sy e

j oi ned tog § f:or, vg%e i : : _ e bve
equi val ent Z&S(Q)? hg%ée?l%ilgg Wgﬁg}f gl%h%gl a Hgé cgng%xﬁléc Sglgdgﬁorlllw IgeCOOH) &nl\%génti\%éon.
For exanpl equiliabmtetirrevfye.lgg witshlofidé €¢aCOON Goesero(-CAORY)faridher Raacond,
wher e "diesters" refer_to the esterification product of diacid with
hydr oxyl - c FEPRAYS Hge (“Ar”). \Rbthediciacidss e.g., isophthalic acid and terephthalic acid, are
PCT/ US97/ 19 ETI. T e ysqes

ol ecul os. PEABULY aromiat dipeids, The agormar dieid smay, coptain alighic carkohs papdedl |

vol atil &5 to théyftriaticl riggds) aé i MDOOICHLIALEH, Q00 I tHealikd. hThe aromatic
hydr oxyl - cont ai ni ng nol ecul e may be easily renoved fromthe reaction

vessel ~subsdagiémay epnigin dup cotrodticaringso whithamagebe joined(togetherathresghi ongdor
herein) reactin i t.h t.he diester.. A.lower al.kyl..di ester, .e.qg.,. the 5
est elri 12 i catrpgli? gg@i léqgl[dg,r('e\g!r@):\]?}fegxl ‘6’?%6’\5@’[0"2{(” é?‘gcs:ugaﬁgn%fqr%@&%&agi% and
a (Jerr] fused (@) dgﬂ;hﬁleﬁé@ﬁﬁglhrbggylg%acimg},ﬁﬂﬁjon?.et hanol , propanol and

but anol ), may be use pl ace” of sone or all of the diacid in the
ETPA-resin form ng rehid diamingfreadtent has/evi amine groups, Béth ofisvhichark ipteferablyt he

however 28 R uFBieR) S1 it SEPERMIGH e Hier B Enis, JONGE VRN 11 R 15 o
10 handl etﬁr;rgm;gﬁy&ﬁgéﬂ} Bufiind§ lafso K3 ARASerblS of G ko RiPIdpERkr Gth R?

Li kew se,

or another R* to form a heterocyclic structure. Diamines wherein R* is not hydrogen,
and/or wherein R® is not a hydrocarbon, may be referred. to herein as co-diamines.
When present, co-diamines are preferably used in a minor amount compared to the
25 diamines. R?may be a hydrocarbon group having at least two carbon atoms, where the
carbon atoms may be arranged in a linear, branched or cyclic fashion, and the group
may be saturated or contain unsaturation. Thus, R® may be aliphatic or aromatic.
Preferred R’ hydrocarbon groups have 2 to 36 carbon atoms, more preferred R®
hydrocarbon groups have 2 to 12 carbon atoms, and still more preferred hydrocarbon |

30 groups have 2 to 6 carbon atoms.



nmonoal cohol nmay be esterified with a volatile acid, e.g., acetic acid,

prior to bein enpl oyed in the ETPA resin-form ng reaction of the

i nvent i 8‘(9930!'79?% such reactive equi val ents may be enpFHYEW/IOFO: he
reaction, their presence is not preferred because such equi val ents

i ntroduce undesired reactive groups intbSthe reaction vessel. 15

In preparing a resin of the invention, the above-described reactants nmay
be conbined in any order. Preferably, the reactants are sinply m xed
together and heﬁk&ﬂ?lﬁﬁy diafi® M¢ing! W dERAMBhARIT Groflst | GhRBt 4O
achi eve essentially conplete reaction, to thereby formthe inventive
resi n. Thecemmarciallyoaphi rineludé, owithautd limitatioty ethylénediamjne | (BDA)YN,2as
used herein, have essenti aL’by .the sane meanifg, . hane that 20. further
heating of QRrORARE: r e LOTAIRBIODHPANS.o s | LA dipmiRg ‘ﬁﬁ"ﬁeci dpd-diagHagrde in

t he p chay qu : of the_sar asi n, ?Qﬁ_ [ 1e 2TDSt
rel evant pg{eﬁgﬂrﬂn}g]%g’ afj?ﬁ]ﬁlgé éél??nsefi c fllg d%%qggﬁt%ﬂtey ofz’ he g‘r“%gfr?;t
resin te fpropagedidreine, 1,6ihermgdianipe (aleikigwn as hexambthykahediahling HMIDA X
hydr ocarbon (as nentioned above and di scussed further bel ow).

Thus, the Ermethylekf-pentagediaming, detrdiaminoheptans: dS-giepirenctane, dabdimethyds al |

of the nongQal,cohol,. diaci i nel udi ng cpsdiaci.d) ,and dj agipne (including

co- di am negoHeRaneartiol - iaRnahnatt, °F1 Culiefhediite | 3T abpdideriad .
few h_our s,dm@ghmgmge hour§a11 iddmeple or iﬁgﬁgir@f theg,qg)’;l_ct antgyoay be
a solid at roomtenperature, it my be conveni ent to conbi ne each of

t he i ngr edinetitydengbistcyslohepitlaming),e 2 t-didmirnfiveraney phenyane  diamiteh€éh2f didn a
honogeneous i xture prior o heati the_reactio ] xtyre to t enper.at ure
30 suf Dci amio b Solersh ademantins shatuion, 21 Tmciay biomeoyafiamiag 1

di am ne. : ~diaming-n- - -1.4-
PCT/ US97/ 1%@::‘!&&%(&%%111@, 1,8-diamino-p-menthane,  2,3,5,6 teu"aTgthyl 1,4

Al t er nat i vphenylemediamigs) diansiaomaphitadenl (3l isoners) indhiding ¢ :5¢ 1:8)taad 2¢B) ahé 4-

conbi ned and, reacted together, and then the third reactant is added
fol | oned byminer.R&6-tetamethylniperidine. desjred product is obtained. Reaction

progress nmay be conveqi I I b . riodi | t he
acid and/ or am ne nuﬁggwéfy?xﬂ%mp?%ﬁgﬁs @xyglfgaglg&g%gﬂl%ée%%?g? he

di aci d 158y rdactive; pedfedbly primiyantihe Froips SINH,) aha af Wabh ¢l araniate ringfda#pen
this intermedi ate pol yam de may be reacted w th nonoal cohol to form

est er - t er minghidskylene diggeing and gephtiglene diamitie{all isomeys)be reacted with the
nonoal cohol to there f.arm di er . and this diester nmm react ed
with diamne to ther %’ﬁfpf &f?ﬁp_egtbFﬁéaé?lﬁf H%?tyeccﬁ’n%a_m °x¥ﬁ?f‘fg(?ﬂlﬁgl. 'X‘Bgﬁ%g At he
conponent s pofyafikhRnBr HGEC erdi@s iR viieh Ra§ 2 Blahihd) mid32BE irfferrbd to€skUh |doDr i um
(due to tranSam dation and transesterifi.cation reactions), the order in

whi ch diahing. eBx¢mplary polyalkylai oxide-basedavatiamings dxcludst withpackimiatianhe
propertjes of . resin, . . Any catal yst that may
accel erdt eﬂﬁmjggﬁﬁgllgﬁTroﬁ‘%P%ew-cMQW“’E“XY)‘I‘%‘?& R aﬁ? %°>g&¥fups,
and/ or est rON L G- a6id. a 0. r S, may
be present aﬁ%ﬁs?%ﬁjégc%l?%%%gt%fgg%@g# ?Bégfng'o(/%.e F#%ESM k]al??g‘? a oggt%% d
such as phoenthinirigc cadiainey atel thesHEFRAMINE®ED] ahdity | setias didmii@es. meBthére
present during, the . reaction. In addition, it is preferred to renove
wat er fronFemainingRi BrwDRare Betprefermed, assthey tends torlowigr thsomelingarointef thst er

formation. . Thjs isS pre Lish b i i Ng. - um on
e renct] s Pdtsiié Bdlekt. EQBVE: SREF adbunts of p BRSNS i bagH

st oi chigBnetiamifé withea hRfk tadiiunit bNhPddeirbbRbased dihRRHE wRHLRited orisedh ed

pol yam de according to the invention. In the follow ng

the invention. In general, the diamine reactant may be a pure diamine as described

above, or a mixture of such diamines.
The R’ group of the diamine may contain nitrogen atoms, where these
nitrogen atoms are preferably secondary or tertiary nitrogen atoms. A typical nitrogen

30 atom-containing R* group having secondary nitrogen atoms is a polyalkylene amine,



di scussion regarding reactant stoichionmetry, the terns "equivalent(s)" and
"equi val ent percent" will be used, and are intended to have théir

st andar IWVRPBATIFs as enpl oyed in ‘the art. However, fBCTASH/I95INA
clarity, it is noted that equivalents refer to the nunber 25 of reactive
groups present in a nolar quantity of aléolecule, such that a nole of a

di carboxylic acid (e.g., sebacic acid) has tw equival ents of carboxylic
acid, while a nol e of nonoal cohol has one equival ent of hydroxyl.

Furth it ' .t he djacid,h |y two. i
o oups. ( botF ch BrE FRARRIE S femating BRYIchH Rk aha "Wiing sty U 2 e
8 Er3 ?397(() g hgesupxy| heuplkyRfel @rogp disaipréTerabRs e@iyfishel Woe.! QEH,CHE-, and théO

PCT/ US97/ 1pblialkylene amine may be represented by the formula NHZ-(CHZCHZNH%,‘QDH,CHT
groups (preferably both primary am nes), and these are preféerably, alt hough
not NI swherely m ishen dmtbgerr st 1 6 abBhes] aDretRyleseiiming (DETAPasd | on

m Xt ure. According to the invention, is it preferred

that the etfisthderaietzaagiine (TETA)arp sspresentative ¢xamples uM8tearthe diamine cordding o t he
conbi ned equi val ents of hydr | .5 contributed oal cqhol and gm ne
contribute %;P“&?%aﬁa?eﬁ% %ﬁﬁ‘}“ %F?@?HW qmyges, ¢ Eip;[na’s(:‘?‘i’lgﬁn&ir%cﬂ% B§ised
to form anpRFRAblesidaubias 4 tela@asly iakes ar, e, Bty hines G

equi val entg of a% ne gnd "az" elggﬁéilg‘él?gﬁ %ﬁggtﬁﬁﬂrsg%# th%hgﬁ . 9fﬁeﬁr“?ejg (in

{x/ (y+z)} preferpnck td theasedondary amine§)ereads with{ thé djatid ¢omponentst antial ly 1. 0.
Under these conditiops, substantially all, of the car boxl\{l ic acid

groups will react wi tIPVEYHs{hmpitoeey afgms i thenpitmgen-esnainingdRagrowp may

gr oups,jgso I "aly fapns hitl reacted carbexylic
acid, hydr 8%?9?"5 ptr é}’%n{)é amaﬁé&glpg%%ggpfshe' tﬁ%&*ﬁg&&épregsg tﬂmoq ?tﬁrgc%‘?? aPand
am ne nunbers of a resin of t invention is preferably | ess than
about 25, is nore pr_eﬁej;_e}gu ess t _rl_?tgo_uﬁ_la and is nor e
preferably | ess than gbout” 1 \gﬂgg/s stTl |yore preferably | ess than about
5. the formula: When coMi-afid is enpl oy®detein By éparGy , atkyEgRApr esi n,
the co-diacid 15 preferably contributes no-nore than about 50% of the

equi val ent Bisfaminge®gyV.NC-pinstatine and Yis(eminapropyl)-NeV rmiperation muysxeursed tt at ed
anot her way, the co-digcid contrib from O- 50 equi val ent  percent of
the acid eéiﬁ"\?&?eeﬁ?eéei FRWPS AP oR PP fFetieppad dhess S Ceéhgmneé

di aci d conbédoRiihg %o thevativhy AnoRldiRRY B8 bo-dRRnERIAG BB AIntart Qfifd Ut €5
0-10 equi val ent percent of the acid eqU|vaPent I'n the 'reaction

m xturd5 2@roup and one secondaryWeamine ogbiupni(eg., i ¥-sthylkthyledediamjnecpar é-@n ETPA
resin, the co-d preseni in the rfgr?%gi oh m xture. Stated anot her

,an ne ., 2
way, the cﬁrpﬂ}oﬁthyﬁsglﬂfmx}e?'bu grerplYynitols pre thaty Aminee AEMBRNdS N BavaRg t he
am ne equi ¥abg anfindd tr&a%%g . i . | g - di.am ne
contri butes 0-%%§equflva§0ent ere%grllt, a#lyggnr%{:{erﬁ%trﬁfe er%rm lté%%ﬁ??‘lnb& ceag% -10
equi val ent thear imeotpoedtionhiaton an restee (einviahredt solydmids etefidyaed ipadviad Fbi peoreR S
In order to Prepa_r,e the resin of the invention, it is inportant to control
the rel ati §&lingabiity eithe eder-teyminated|polysmider ne used in the resin-forning
reacti gp. Thus, {hy ups:.cont ri but e about - 70%,0f t.he total
equi va?gnts of hydr o>1<€l difﬁ%}ﬁ’ g&lgamalr?‘gg errplr%/c by oVBY epdE aHiC fotfaula
est er - t er THMNREYRONN@H) dgher€int R s Peefe@bly hidrofdie but may ANEWe ON. allfj1at ed
anot her way, 0.1 [errf‘" z/§y+z)} [e?ﬁ 0.{] %\i}lege y andy‘z have b'e"én}%&’efi ned
preferably C, ;alkyl, and more preferably C,jalkyl. In addition, R*™ may join together

<

with R* or another R* group to form a heterocyclic structure. For example, when
piperazine is used as a co-diamine, the two R* groups in the HN(R*)-R*-NH(R®)

25 structure have joined together to form an ethylene bridge.
Reactive equivalents of diacids and/or diamines may be used in the
invention. For example, diesters may be substituted for some or all of the diacid, where

“diesters” refer to the esterification product of diacid with hydroxyl-containing



WO 98/ 17705

PCT/ US9 20
above. %&3?%‘?7@“%(1 enbodi nent, 0.2 [err] {z/(y+z)} [erFFTSBVINRQ | e in a
further preferred enbodi ment, 0.25[err] {z/(y+z)} [err] O.4.

The stoichionetry of the reactants will hAve a significant inpact on the
conposition of the ETPA resin. For exanple, ETPA resins nade with

increasing 5 anounts of nonoal cohol will tend to have | ower average
mol ecul ar Waiofdeules. | HoWeli@] such diedfefigre Frefeabl &Pﬁb&éd’%&ﬁ %;1
used, the nunmber of am de pairs in an pie avgrage ETPA no uﬁfg &p%

resin wi || bydraxylconainiog seolequlest ircordemthenthiethydoxyl-abmtaining molqaﬁTeQﬁﬁl} be
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conponents, He of aiglni ch ilf aliq present in substantial quantities;
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latter fgquirement cag, WL at

r heol ogi cal rreasurerrent{ ﬁyplég % e gmﬁecr)lsgg*s@g &ié‘&gﬁé fgts may
G (W) whi chberdmbined ia amyowrdemcefhfa’amwmb factahghee sfxﬁﬁgwﬁi)&'d SfogétBer hie
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consi der abl §eatsdaforep tmegandnat a tempsltab}rags@fﬁmeml t@sa¢fue\tmesqgnmlbaaom9§pt@n
' trict : J 1 st
G (W that el o, Freb Bl OBt in e vy TP S eniarts Bhaction” B v

98/ 17705  “reaction equilibrium” as used herein have essentially th
PCT/ US97/ 19510 ntially the same meaning, pamely that

Many of Qheﬁlﬁbﬁmbatmgowfstha(m'@ri@t mesin doesimotpreeulem ahy\appteciableaclangelis thy one
or both of t he abov f|n ons Is free-standing or
sel f - suppor® Irfgi)érn]aﬂce[ %?fa‘ﬁ%w il 8# h’e\)?{Pﬁ‘éPt ir m where the most relevant performance

characteristic is the ability of the product resin to form a clear, firm gel upon being

combined with a liquid hydrocarbon (as mentioned above and discussed further below).
Thus, the ETPA resin may be formed in a one-step procedure, wherein

25  all of the monoalcohol, diacid (including co-diacid) and diamine (including co-diamine)
are combined and then heated to about 200-250°C for a few hours, typically 2-8 hours.

As one or more of the reactants may be a solid at room temperature, it may be
convenient to combine each of the ingredients at a slightly elevated temperature, and

then form a homogeneous mixture prior to heating the reaction mixture to a temperature

30 sufficient to cause reaction between the monoalcohol, diacid and diamine.
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fornul dation of |ipstick and ot
dicarboxylic acid (e.g., sebacic acid) has two equivalents of carboxylic acid, while a

mole of monoalcohol has one equivalent of hydroxyl. Furthermore, it is emphasized
that the diacid has only two reactive groups (both carboxylic acids), the monoalcohol

has only one reactive group (a hydroxy! group) and the diamine has only two reactive



cosnetic sticks. U S. Patent Nos. 4, 275,054, 4,937,069, 5,069, 897,
5,102,656 and 15 5,500,209 each descrlbe t he fornulatlon of deodorant

and/ or al’ﬂ"?ﬁ@' gﬂ?rant Each of these U. S. Patents is %?’95%7’19510
incorporated fully herein by reference. The ETPA resin
of the invention may be incorporated intol®ommerci al products such as

those |isted above by bl ending the ETPA resin with the other
conponents of the product. Typically, the ETPA resin will be present at a
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hydr ot r eat edpresemtm therreacgion ajstiee. s&@@d@ﬁpﬂ)&t way, the t:o-dlacld ensbuwiessfronn - 50

e.g., arorratlc shae educdtothefull
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transparent) and is generally recogni zed as safe for Contact with
human skin. édquiealedt perdenhefithakeid et;mvahatsanﬂtermmmnmmxtwe ne of its 15

Vi scosi t where light mneral. oil ,is r |ver | ess scouys fhan hegvy -
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wei ght hydrocarbons including |inear saturated hydrocarbons such_a 20
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as decah pht hal e uel drocar bons, branched
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the relative equivalents of hydroxyl and amine used in the resin-forming reaction.

Thus, hydroxyl groups contribute about 10-70% of the total equivalents of hydroxyl and
amine employed to prepare an ester-terminated polyamide-containing resin of the

invention. Stated another way, 0.1 < {z/(y+2)} < 0.7, where y and z have been defined



(Greenwich, CT) may al so be used in preparing gels of the invention. Such
25 hydrocarbons, particularly saturated hydrocarbon oils, are a preferréd
| i quid MUP98/ILTI05 preparing a gel of the invention because B&RHSH{M8¥8car bons
are often less irritating to t he skin than |iquids containing
aromatic, ketone and other functional gr2fups. Anot her
class of suitable low polarity liquids are esters, and particularly

esters of fatty acids. Such esters may be nonofunctional esters (i.e., have
a single es 3 &Eﬁéh e i | e n
one ester gérbg)ﬁﬁ') gnﬁea e eglg:{og?lée&’ 0R% Y%lgg/ %g%g‘% e in J‘ﬁl‘{ﬁeFB{e?cr}éaa

PCT/ US97/ 19&rkodiment, 0.25 < {z/(y+2)} < 0.4. 24
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but 5 are not limted to, fatty acid esters such as isopropyl isostearate,
n- propyl nywbsisaae more mosupnasiophl meaciast ix ssedy-the mpyibep of Anide gpairs do ATy |

pal mtate, hexacqsanyl palmtate, .,  octacosanyl pal mtate, I acont anyl
al m tat o, PHSAREELI A reulpsetine sesin Wil ieoato CReigmca, i act Wy feRdvaient
hexacosanyl : ( I _ | :
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i ncl udi ng Clerr] al kyl benzoate, isostearyl . benzgat e and benzyl
benzoat 40 average molecular weight efthe dbTRA és therresulting resswilk Bieresse-y [ BgAcsled in

the cosnetics_indusir for .the f l,at i f. Li [ - Up,
e.g., the flzi‘ﬂef}s‘&gﬁ%e é\éqr%gresmﬂ@ﬁ‘{lﬁroﬁfgg%gg%\ﬁ% ETPA3 nér?cfg gllhé"% (II;If't e%tdaglﬁgﬁa%% as
"cosnetic egleqhélting Poltftfan8 GBI VisCoshyt 6T the irébin, Wsligic kar@e o lpréwvide &Tirnjer @eY | ene
glycol esters of fatty acids, including the so-called polyglycerol fatty
aci d ewhen theEXP A résipl ig combined witlexlowpelagitydismitbt i ¢ est ers i ncl ude,
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| act at e.15Thygat fﬁefcdlnﬁxyg %el@Wiﬂ?eﬁrggllidgﬁff&&oEBﬁ&@(ﬁ \l%lll as otherC§§ifs) &Y £HoaxY!

and et her functiona . “For exa err] alky actate may be used in
20 a gel ofenipeeativey andi axoordinglyduteferably hewe ar sdftenthgy pbind| greaterc thansraokre

ol yners and/ or copol rs, of hyl.ene oxi de, .propyl ene oxi.de a
Eut §I ene oxiRPEFRWE: Y P&'\‘/’r%ﬁsﬁy 1aHon °fnge¥ FHAbERY IS ‘F’ E’P‘é‘&‘fg!l‘sma’?tég Bgte‘;]ﬂl .
The carbon ?etsgmhé? é%f%gﬂ% gr‘%kl.’%?%%??ﬁ! fsalﬁgfedﬁscous tharBYiqBR &' paafeged

in a linear, branc or “cyclic unsaturation ‘nay be

present bet webretdiie its ahdpenwhéroleft uidistiubed eik. cistselfsuppartinge Hovaokr, angghrionduct
of an .
20 not as hard or firm as a stick or wax. Gels may be penetrated more easily than a wax-

like solid, where “hard” gels are relatively more resistant to penetration than “soft” gels.
Almdale et al. (Polymer Gels and Networks, Vol. 1, No. 5 (1993)) list

two criteria for defining a system as a gel: (1)a gel consists of two or more
components, one of which is a liquid, present in substantial quantities; and (2) a gel isa

25 soft material which is solid or solid-like. This latter requirement can be described more
accurately through rheological measurement. Typically, gels possess a storage modulus
G’(w) which exhibits a pronounced plateau at higher frequencies (on the order of 1-100
radians/second), and a loss modulus G"*(w) which is considerably smaller than the
storage modulus in the plateau region. In a strict sense, the term “gel” applies to

30 systems having a value G’(w) that is higher than its value of G"’(w) at low frequencies.



25 alcohol and a fatty acid, where the alcohol is selected fromerr]
moriohydr'i ¢ _al cohol , Cerr] dihydric alcohol and (Jerr] trihydric

al cohol WO fatty acid is selected froma d erlf‘%'r’?%ﬁ”fl S1ci d.
The gels of the invention preferably do not contain substantial anounts

of nonoal cohol, i.e., nonohydric al cohol2d having a single hydroxyl and
their only 30 functional group. Thus, the gels of the invention preferably
contain |l ess than 25 wei ght WO 98/ 17705
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spect r ophot onet er ose working range includes the visible spectrum such

as a iSaig sompesitiomithgpriemaonstintingsbaiSpee istruptiest i pegsent. As the gel is heated,

The gel s of., the inventign pr.eferabl not di spl ngr esi s. def i ned
20" ' ¢ he ihiekien SR Prate il Sk et in f SRR ORCHRFER s Prl 8l or 11
Edition)s furtherhéRRASAIdShe feltiiy SARNGARE 4ter-RARBRRT Iy lid@ rdstidirehche®m a
gel or colloidal suspension due to contraction of the gel. Typically,

syner esi s ithe wssmodelts agll eventsaljyoeqpul the storage madulus (i.e., tin daqualsgyt), anditie i s

sonetines referred to as "bleeding”, in that wetness,is 0 he

Sorfaces ofcompgupon el i a-35E Biaier G BenmsraarecahAEE BSTOG Pted ot cv,

syneresis i ' i rabl e property, and the gels of the
&n@gﬁﬁ%ﬂmﬁé B%i? @g@ﬂé‘ﬂ.

present inven esira surprisingly do not exhibit

syneresi s. A commerciallyl degirabjeodspec (fahe dfvehtien isnthetihe @l may be
ester-term nated polyamde resin is conbined with a liquid. The two

i ngr edi &ht Jalthaughaieed npbbe) esentially tteanprarentur Eiuse thy. gelypre desirably cambined
80- 150 i h in | - . i qui d
30 tenper actis gt "B 88 o S8, GeFlenBORAET sl e pofa ™

t enper at ur groddRe) The advantage of a clear gel in these applications is that the gel imparts little

if any undesirable color to the lipstick or cosmetic. The gels may be combined with
aluminum zirconium salts, as well as other ingredients, to form colorless underarm
25 deodorant/antiperspirant, which is currently quite popular. The gels of the invention are
also useful in other personal care products, e.g., cosmetics such as eye make-up,
lipstick, foundation make-up, costume make-up, as well as baby oil, make-up removers,
bath oil, skin moisturizers, sun care products, lip balm, waterless hand cleaner,
medicated ointments, ethnic hair care products, perfume, cologne, and suppositories. In

30 addition, the gels may be used in household products such as automobile wax/polish,
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is a low polarity liquid as described above, and nore preferably the
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conponent, e.g., hydrocarbon as well as ester- containing material. In

any event, the ester term' nat ed polyanm de is conbined with the 5 liquid
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convent i gnahd:memrgconmraﬁmgl TSN P@ﬁiéor@itycﬁl@r endr @aiketss MaadliS el Alst g
agents, colorants, emulsifiers, fillers, hardeners, perf unes,

st rengt hene psﬁvemuws, andtmg lnks,vmﬁtecnm/mmwable fceatmgguaﬁd it mktsr g eaamphl, SO

of er once. hBydPidtbhm effled Wish r b A PO e inyenting Snav Deupd G A Bt garce
Barton, 4, 0ﬂ91e7gg2a E&b@é%ﬂraﬂfs dsdd 1§Q§ng?i %&Q'Hﬂﬂn Sﬁl:h ac Hﬁggﬁngﬂ %vzfﬁx%t to

Hooper et al. Per sonal “care pr ducts may be prepared
from t he ETHAwriésited,ahdtihs may be safireant ineatebthanvsixilag prdductsanade fiom dlopangent s
of the product at an elevated tenperature and then cooling in order to
form t hedOgemaialssol i di fi ed) composition. Desirably, any vol atile

conponents are added |_y/€e h
mxing, so 20 as to }P:B}#x gn&}%%rg%‘ﬂ% isg%}{ tha?e%ilﬁje %ér#pegttg?t&r?%‘; erab?
liquid and EldMplecUlS. Patent Nos. 3g5151289ra6d 3164808 ddscride tsifos@uRisioh Of Eaﬁdtes

di ssolve the ETPAin_the liquid (e. at 80[err] G 1500). An active

i ngredi ent (&S d’atefﬁé‘{qsvélémﬁ)@'ﬁfbi)ﬁg&ﬂw desgribe thefarrewlation of lipstiek ETF@Ather

fully dissolves d,m hen .take t

cool 1 ng. wi promeic Bkl YR BIGR AL Baf 0L 4 9970610 SO0 5 THiis 18, abd

cool i ng 1st agesoo?zm each describe the formUMtidnOdf QWABANE YAABE iR HidRE. Ea&t bras a
means of illustrati ng the present invention and are not to be

const rued athese .9 Ratentsois heteby énporporated fully herein by referenter t he fol | owi ng
Exanpl es, softening p nmeaspr.ed _usin EFR83HT Dr oppi ng
o Gol 1 °T1 om ottt B R BE e Sniat By Behaprmoraied inta.porngroial

of 1.5[err] ctdfubes McRCES ithote "BASH RBIRNLS VRAGnFBHE FBPAGRiInVME tRVERer
Digital WD 98/ 17705

PCT/ US97/ 1954fiponents of the product. Typically, the ETPA resin will be Zfesent at a

Vi sconeter from Brookfjeld Engineering Laboratories, Inc., and are reported
in ?@enfrﬂtfﬁrleéhqrtmﬁ aboe&r%cw%ovt/ @ﬁd) Tl epreRasitipn: bassdran fhedetaliweight

qualitativel, ¥' gxgrcvt\)nmspomtxoft dt isa routmeI HattddGo 83%%%§M¥ﬁﬁﬁ%m 18! Hau

and unless o e no
present in a composmon and indeed the amount will vary depending on the actual

product and the desired consistency of the product. In general, as more ETPA resin is
used in a formulation, the product will display a more pronounced gel character.

25 Accordingly, another aspect of the invention is a gel formed between
ingredients comprising ester-terminated polyamide as described above and a non-
aqueous liquid, preferably a low-polarity liquid. A preferred low polarity liquid is a
hydrocarbon, with preferred hydrocarbons being solvents and oils. Solvents and oils
may be distinguished in that defatting occurs when solvents are rubbed on human skin,

30 leading to drying and imritation. However, defatting does not occur when oils are



chem cals were all of reagent grade, obtained fromcomercial supply houses

i ncl udi ng, rich Chem cal Co. (M I|waukee, W) and the |ike.
Uni dyne[erriilfﬁésgol yneri zed fatty acid is a diner acﬁ’&%?@%ﬁdpe from
Uni on Canmp Corp., Wayne, NJ. Enpol[err] 1008 pol ynmeri zed fatty acid is

a dinmer acid avail able from Henkel Corpo?ét i on, Anbler, PA
Pripol[err] 1008 polynerized fatty acid is a d| mer aci d avail abl e from

Uni chema North Anerica, Chicago, IL. Harchenex[err] (Union Canp Co.
Wayne NJ) alrehifed|ori bumabekia0 Oil atd miote pfeféhar thah Gobrents inl meﬁrp@é&latléuré
EXAMPLES EXAMP

ETPA FROM cfermulatigng, and (thygeam mrefsorgd in fgrming the gels of the preseﬁthxrweﬂmmpl e

d f
St L1 B 2 sy A MR BRSO

The Conponeﬂ%oﬁad)nﬁmmﬁﬁsishﬁfta%la%ﬁeg%tﬁ%h:b gh.Table 1 were charged to
a reaction vessel and heated at 200-220[err] C under a nitrogen atnosphere

for 2 hodrs. 20 The r &spieferred oifTiPminerd! cil,sisotsenietimes oifatredfo %&&ﬁg}ﬁﬂoﬁl gnd
132 b G5 A et e e o115
ALCOHOL - TERWENAHRY frotessiN Bgtroleumécmcg; oil) used Bﬁﬂﬁ:ﬂrﬁ%& A Ttemai lubrjcant and

Equi val ent s

100 for the manufacture of sﬁl’?reﬁ and ointmelri€ X Mhhhirx]ﬁﬂﬁ! o@lls&?@ Righly refined in
Har chenmex
28 having substantially a112 7ogmle hydrocgghogg/ remipyed therefrom, and in being

'IiﬁlT/s UE‘?'7 19ﬁé&°8% ated f2l50; galled rléydlé%tﬁ?%ede 2 8t FAeETION TEBRYS, Su%’s"af‘l'—}?lll%d%u:ane)
and heat ed ufdahirafidi; efzl,PAoMaES grotpd hiate bés k&ﬁ&a@t@%@ﬁm%&ﬁ%@&%@ﬂg t@am .

roomtenperature, the solution fornmed a soft clear gel, "summari ze
2 5 preferred mineral oil to prepare a gel of the inFttMALIE s3-called “white” mineral oil,
which is water-white (i.e., colorless and transparent) and is generally recognized as safe
for contact with human skin. Mineral oil may also be characterized in terms of its
15  viscosity, where light mineral oil is relatively less viscous than heavy mineral oil, and
these terms are defined more specifically in the U.S. Pharmacopoeia, 22™ revision, p.
899 (1990). Any mineral oil may be used in the invention to form a gel.
Other hydrocarbons that may be used in the invention include relatively
lower molecular weight hydrocarbons including linear saturated hydrocarbons such a
20 tetradecane, hexadecane, octadecane, etc. Cyclic hydrocarbons such as
decahydronaphthalene (DECALIN), fuel grade  hydrocarbons, branched chain
hydrocarbons such as PERMETHYL from Permethyl Corporation and ISOPAR from
Exxon Corp., and hydrocarbon mixtures such as product PD-23 from Witco
(Greenwich, CT) may also be used in preparing gels of the invention. Such
25 Thydrocarbons, particularly saturated hydrocarbon oils, are a preferred liquid for
preparing a gel of the invention because such hydrocarbons are often less irritating to
the skin than liquids containing aromatic, ketone and other functional groups.
Another class of suitable low polarity liquids are esters, and particularly
esters of fatty acids. Such esters may be monofunctional esters (i.e., have a single ester

30 moiety) or may be polyfunctional (i.e., have more than one ester group). Suitable esters



ETPA FROM C22 LI NEAR ALCOHOL This exanpl e shows that a

clear, soft gel can be nade with an ETPA synt hesi zed froma |inear

al cohpl lveoy bdagr7es chain | ength of 22 carbons. 10 PCT/USITH®S18t art i ng
materials used to prepare the ETPA are identified in Table 3 and the
properties of the resulting ETPA are givep in Table 2. The resin and the
gel were made in the manner described in Exanple 1.

Table 3 15 REACTANTS USED TO FORM A LI NEAR ([ err] ALCOHOL- TERM NATED
PCLYAM DE React ant s % Equi val ent s

Wi ght %  include, but auarno‘gd,qnpqurtp thgeaction products of C1_241@9no£cohols with C; 5,

56.6 Hexanet hyl
4.6 mongs ﬁ%}i ?(2@%&,, (y(rﬂere the carbon atoms may bgyarranged in a linear, branched

38.8 L

t Brede
ETPA Frov CPRer PPREARhigne§d vnsgpyation may optionaify 6 pregent e e e hows
that a cl earatora®f Prefi@hble Ahe estenimdent Masthabont E¥ Barbon atomss yExaneesindiufle.dmt a
| i near al cohol having a chain |ength of 18 carbons.

Ef, ;PS. tn gest L Sazlngt;hgnﬁ;dém fattyﬁv&:d pstarsiugh £ isprepybASQEarals, f-REPYL ByyTistpte,
| nd al cohol .to.a.reag
Eeat ing t he ISOPIRRY VSIS 4 PRyl %%@Haﬁb?%bf%ry r ]%%ﬁﬁit%}g"l %%%QEQ&SFE%B’%%% =
eating to | tendtrfacorthn
hol di ng undg)r% %ggc%%algﬂ?é ﬂnggﬁtaﬁf@gg%ﬂttiétfﬁogl ?cg?ﬁgyl?]%dg?g at'eAs far V\l%51

98/ 17705 palmitate, hexacosanyl stearate, octacosanyl stearate, triacontanyl stearate,
PCT/ US97/ 19510

sumari zed idtriapeptanyl stearatepapd tefratgiacontanyl Staarries liRylatss. &8 %['é“r ﬁh&ylat a

¥;E|C23'4t Yo ¥such as 0(]5’8’? La"ife&ia%, Ahd Bénsite esters including C,,.;5 alky! benzoate, isostearyl

benzoate and benzyl benzoate.

Suitable esters are those commonly employed in the cosmetics industry
for the formulation of lipstick and make-up, e.g., the fatty acid esters mentioned above,
and are often denoted as “cosmetic esters”. Other cosmetic esters include glycerol and

15 propylene glycol esters of fatty acids, including the so-called polyglyceroi.fatty acid
esters and triglycerides. Exemplary cosmetic esters include, without limitation,
propylene glycol monolaurate, polyethylene glycol (400) monolaurate, castor oil,

" triglyceryl diisostearate and laury] lactate. Thus, the liquid may have more than one of
ester, hydroxyl and ether functionality. For example, C)y.;5 alkyl lactate may be used in

20 a gel of the invention. In addition, esterified polyols such as the polymers and/or
copolymers of ethylene oxide, propylene oxide and butylene oxide reacted with C, 5
monocarboxylic acids are useful. The carbon atoms of the C,.,, monocarboxylic acids
may be arranged in a linear, branched and/or cyclic fashion, and unsaturation may be
present between the carbon atoms. Preferred esters are the reaction product of an

25 alcohol and a fatty acid, where the alcohol is selected from C,.,, monohydric alcohol,
C,., dihydric alcohol and C,,, trihydric alcobol, and the fatty acid is selected from a
C;.,4 fatty acid.

The gels of the invention preferably do not contain substantial amounts

of monoalcohol, i.e., monohydric alcohols having a single hydroxyl and their only

30 functional group. Thus, the gels of the iﬂvention preferably contain less than 25 weight



5 REACTANTS USED TO FORM A LI NEAR (CJerr] ALCOHOL- TERM NATED POLYAM DE

React ant % Equi val ent s Wei ght % -~

Enpol [erV 808495 100 P‘?’I"J§97’1951°

Et hyl ene D am ne 65 4.8

Stearyl Al cohol 35 25 23.3 _
A gel was formed fromthis ETPA according to the procedure descri bed I n

Exanple 1. As characterized in Table 2, the gel was clear and hard. 10
EXAMPLE 4 percent, more preferably less than EORAei IR dedtl -RRONTHE: %ﬁﬂﬂé@?g%g%

This exanple shows that a clear, hard gél can be nade Wt
synt hesi zed> Mreight pepreahefmanesleatiob| Ithawsng)rssmgwdvantagq of tife (Résennirivenition 15

d di dure described in Exanpl e
57 Gei gt bR SAE St o8RG ePY hifrorbeRRots. abenace: 86 Y EvsiAiag| |

had a sgﬁ,ﬁﬁﬂm@g point of 85.2[err]C and a viscosity of 20 cP at
190[err] C Table 5 20

REACTANTS TO FORM A BRAA@eEDofCthe ﬂwa&dﬁ_mEEﬁwrdim{ﬁQeH&i{ﬁMxﬁg in that they
React ant % Equi val ent s

Enpol [err] retai their shape at room temperature and in the absence of shear Aasp,'/the inventive
Fggy!r:?fa(?o ng.f'e preferably clear or tranﬁgx%ent The terms clear, transparent; gncg clarity arep

98/ 17705  intended to have their ordinary dictionary definitions; thus, a clear gel allows ready
PCT/ US97/ 19510

A gel was pvlewmge@f qtuems behird ETHY aentuast |artgansblcentegeb raltbevuiglr dlcﬂm&g dighetb

d hard.
:E;AEI\/EGEE?Q ﬂass 5, Calges L8 flgq'xt-{g %e so scat%e?eed t% t it will b(ezllr%%ass%]e to see clearly

objects behind the translucent stick. As used herein, a gel is transparent or clear if the
maximum transmittance of light of any wavelength in the range 400 to 800 nm through
a sample 1 cm thick is at least 35%, preferably at least 50% (see, e.g., European Patent
Publication No. 291,334 A4). The gel is translucent if the maximum transmittance of
15 such light through the sample is between 2% and less than 35%. The transmittance can
be measured by placing a sample of the aforementioned thickness into a light beam of a
spectrophotometer whose working range includes the visible spectrum, such as a
Bausch & Lomb Spectronic 88 Spectrophotometer.
The gels of the invention preferably do not display syneresis. As defined
20 in the McGraw-Hill Dictionary of Scientific and Technical Terms (3™ Edition),
syneresis is the spontaneous separation of a liquid from a gel or colloidal suspension
due to contraction of the gel. Typically, syneresis is observed as the separation of liquid
from a gel, and is sometimes referred to as “bleeding”, in that wetness is seen along the
surfaces of a gel that displays syneresis. From a commercial point of view, syneresis is
25 typically an undesirable property, and the gels of the present invention desirably, and
surprisingly do not exhibit syneresis. |
To prepare a gel of the invention, an ester-terminated polyamide resin is
combined with a liquid. The two ingredients are taken to elevated temperature, e.g., up
to about 80-150°C, until the resin completely dissolves in the liquid. A lower

30 temperature may be used if a solution can be prepared at the lower temperature. Upon



5 ETPA FROM ([ err] LI NEAR ALCOHOL
Thi s exanpl e shows that an opaque gel in tetradecane is fornmed when an
ETPA madwd esarmes | | near al cohol having a chain | ength of PCTwusohwssioi s

used. The ETPA was synt hesized in the manner described in
Exanple 3 using 10 the reactants identifpgd in Table 6. As summarized in
Table 2, the ETPA had a softening point of 93.2[err]C and a viscosity
at 190[err] C of 29 cp. Table 6

EEQSJQETS Tgonl):l%:g/l Hxth%rAé%(%xgrtE}%|g§t Ethe 1n-\|1-eEI§11\c/)lnNAgre%rab YAM II[?E \%1 is a low-

Enpol [err] described ab i
Et hyl ene Di Jao%gﬁléy liquid as described al ovJ:P%de more preferably the liquid is ahyﬁﬁrg?rgon. The

n- Decanol  liquid may contain more thah one component, e.g., hydrocarbonl:ﬁ: WellSas ester-
This ETPA was conbined with tetradecane to forma according to t-he

pr ocedur e ofcomiiniag materialra ag¥|evepts ﬂ@pﬁﬁﬁﬂ'@%‘?ﬂaﬁ"ﬁ)’m&@eéﬁ rempinsd withtherap) e
Erpa wTH WO HED Ept s ESR R ST B R P+ Solvet mixture is about S

exanpl e showpes hall prefeRibBAitcatitt 104041 ISHIR GRRCmAP YeOkdiBParéhis traélucent or
ETPA made from'a |inear alcohol havi ng a chain length of 4 carbons is used.

Wth one exeoppqueo rdepert@gzvnﬁhme@mu itige @fi the t&ﬂ@rﬁm@eﬁwm apd i n

Example 3, ysing the.re tantss wth|n Tabl . In this Exanpl e

however , exg aswellgﬁﬁg%p WE gERTY A ipfhe 1ation before the vacuum
st age, to thereby red t

PCT LS9 7/ 19510 UGR defiSof the mve%x?ﬁ(a&ﬁ:%nnulated into personal care products aci d

nunber t10 1@eddrdingstos tehmiguesesvellnkriavn dn Zhe tane %e peldmay shd tcembmgdpmtht of
86.3[err]C and a viscosity of 35 cp at _190[err]C
Table 7 5 ingredients gopyensionally ieorppratediaip mqqomﬁrqufts such as chelating

ALCOHOL- TERMgHﬁlEQ)Ig&@Mn%lﬁers, fillers, hardeners, perfumes, strengtheners, water and

wax, to name a few. Such additives are also set forth in, e.g., the following documents,
all incorporated by reference herein in their entirety: U.S. Patent Nos. 3,255,082 to
15 Barton, 4,049,792 to Elsnau, 4;137,306 to Rubino et al., and 4,279,658 to Hooper et al..
Personal care prbducts may be prepared from the ETPA resin of the
invention by mixing the various components of the product at an elevated temperature
and then cooling in order to form the gelled (solidified) composition. Desirably, any
volatile components are added to the mixture at a relatively late stage of the mixing, so
20 as to limit volatilization of the component. Preferably, the liquid -and ETPA gelling
agent are mixed and heated so as to fully dissolve the ETPA in the liquid (e.g., at 80°C-
150°C). An active ingredient (e.g., active antiperspirant) can be added after the ETPA
fully dissolves, and mixing then takes place. Mixing may continue during cooling, with
colorant or other component being added during the cooling stage.
25 The following examples are set forth as a means of illustrating the
present invention and are not to be construed as a limitation thereon.
In the following Examples, softening point was measured using a Model
FP83HT Dropping Point Cell from Mettler Instruments Corporation, with a heating rate

of 1.5°C/min. Viscosity measurements were made using a Model RVTD Digital



React ant, % Equi val ent s Wi ght %

ct hyl end SPRRT Vs reTusiygo

n- But anol 35 7.7

A gel was nmade fromthis ETPA as descri Bdd in Exanple 1. The gel was

opaque and soft, and showed syneresis (i.e., "bleeding" of tetradecane from
t he gel), whi ch is undesirable. 10

EXAMPLE 7 Viscometer from BrookﬁeﬁTEAgMﬂgAﬂﬂﬁoidkﬁésC[Iﬁé [ Jand! AfeAepbkedHRL
TERM NATI ON Thi s exanpl e shows that a clear gel in

t et r adecanecentipgise (aF0 (debelariiy and }ElﬂnASSrf'H%Fé bpthoidged quaditativalyeohol havi ng a

chaln 79U o 4 Ca083 hutol S okl s AT SRR PR °0. )
| n Exanple e fere all of it £ Eﬁéﬁé%té?ﬁg@ﬂ&h RfH:Gial AN RIHER BERARG! "

order to reduce the acid The reactants used to form
this ETPA aAklrisbtCHenri¢dl Gon (Malb&lauk& W!I)anqbﬂmhlc;t. Hilipme 0 14 polyaesiaéd faviyng

oint of 77 rr]C and sity of at 190[err] WO
88 / 17705 ac% ?s a d?mer aci aval?aﬁ;fe from Umon Camp (tlorp ayne, %J Empol™ 1008

bl o g Potymerized fany acid s o dimer acid available from Henkel Gorporafifn, Ampler, PA

POLYAM DE Pripol™ 1008 polyﬁi@ﬁﬁécﬁfﬂttg acid is a dimer acid %ﬁmﬁle\/ﬁbmﬁUﬁmhema North
Vi ght % Enpol [err] 1 100
54. 8 Ameriga,Hshieage, 1. aHarcbemexTM (Union Camp CgOWayne NJ) alcohol is a 60/40

4.4 anol 50
10.8 10 blendoPCMy 16 ineag algoholges nade using this ETPA, according to the

procedure described 5 in Exanple 1. The gel was clear and hard (see Table
2) . EXAMPLESXAMPLE 8

EXAMPLE 1
ETPA FroM C;,-C, 5 LINEAR ALCOHOL
15
This Example shows that a clear, soft gel can be made with an ETPA
synthesized from a blend of linear alcohols having chain lengths of 14 and 16 carbons
The components and amounts thereof as shown in Table 1 were charged
to a reaction vessel and heated at 200-220°C under a nitrogen atmosphere .for 2 hours.
20 The resulting ETPA had a softening point of 68.5°C and a viscosity of 44 centipoise at
130°C, as summarized in Table 2.

Table 1

REACTANTS USED TO FORM A LINEAR C,4/C;¢ ALCOHOL-TERMINATED POLYAMIDE

Reactant % Equivalents Weight % -
Unidyme™ 14 100 65.6
Hexamethylene diamine 50 6.5
Harchemex 50 27.8




ETPA FROM WTH LOW C 18 LI NEAR ALCOHOL TERM NATION 10 Thi s
exanpl e shows that there is alower limt to the al cohol concentration
that caW®®8/17885d in an ETPA, and still obtain a transpar ®CX/ggariasher ef rom
Below this |limt, opaque gels in tetradecane are formned.

An ETPA was synt hesi zed according to thegprocedure of Exanple 3, usi ng
the reactants identified in Table 9. The ETPA has a softening point of
90.4[err]C and 15 a viscosity of 47 cp at 190[err]C.

Tebl e 9 REARFANER, KSER, TORRY i AT ShE! (oY oM, NATED

PCLYAM DE

Vi ght % tetradecane) aldBeited B8 the ETPA dissolved in the tétﬂﬁecane Upon cooling to
76. 4 Et hyl ene Di am ne

5.9 room$¢ropergture; [thedodition formed a soft clear geP,Bummanzed in Table 2.

53.1 20 This ETPA was forned into a gel according to the
procedure outlined in Exanple 1. The gel was hard but opaque, as
sunmmari zed in Table 2. WO 98/

PCT/ US97/ 19510 EXAMPLE 2 33

EXAMPLE 9 ETPA FREYPN FkbM@%YLNEQH Kp2buBRANCHED- CHAI N ALCOHOL
TERM NATI ON 5 Thi s earrpeshows that a there is an upper
limt to the al cohol concentration that can be used in a form ng an
ETPA, and still obtain_.a hard gel. Above this limt, clear, extrenely

soft gels in tetradecHH® eé?féplﬁcﬁhﬁﬁ’l that a clear, soft gel can be mpadeTwith g ETPA

The EToA watRDgtfeCHANR thels st Hatibl pcRRE AR T H ot BN cnper atur e, 10
The visgpsity of the ’ﬁi@%rﬁhg ﬂrﬁ%ﬁlsr Used (&prephre IhE BTPA are identified in Table 3

Tabl e 10
and the properties of the resulting ETPA are given in Table 2. The resin and the gel

were made in the manner described in Example 1.

Table 3
15 REACTANTS USED TO FORM A LINEAR C,;, ALCOHOL-TERMINATED POLYAMIDE
Reactants % Equivalents Weight %
Pripol™ 1009 ‘ . 100 56.6
Hexamethylene diamine 40 4.6
Behenyl alcohol 60 38.8
EXAMPLE 3

ETPA FroM C;3 LINEAR ALCOHOL
20
This example shows that a clear, soft gel can be made with an ETPA
synthesized from a linear alcohol having a chain length of 18 carbons.
Using the reactants identified in Table 4, an ETPA was sy.'nthesized by
charging the diacid and alcohol to a reaction vessel at room temperature, heating the
25 mixture under nitrogen to 80°C, adding the diamine, heating to 220°C, holding at 220°C
for 1 hour, and finally holding under vacuum (8-10 mbar) at 220°C for 2 hours. As



REACTANTS USED TO FORM A BRANCHED C24 ALCOHCOL- TERM NATED POLYAM DE

React ant % Equi val ent s Wi Y

Enpol [eer) BG3Ys 100 g%ﬁ{%ﬂmﬂo
Hexanet hyl ene Di am ne 30 3.1

| so Tetracosanol 70 29 45. 4 15

A gel was prepared fromthis ETPA as described in Exanple 1. The gel
was clear but very soft, as summarized in Table 2.

EXAMPLE 10 summarized in Table 2, the ETPATHAA d-Héni@ pdiACoMB AT Ghe lar Yisdobi§FAR

ALCOHOL 20 Thi s exanpl e shows that a co-diacid can be
added to thd9¥fPaf27¢cp. fornulation to increase the gel . hardness while

mai ntaining clarity. - An ETPA was synthesized as in
Exanmpl e 3, charging the co-diacid before heating. The reactants |isted
in Table 11 were used to formthis ETPAgpiEe 25 product had a softening

poi nt of 133.5[err]C and a viscosity af 190[err]C of 26 cp. WO

98/ 177055 REACTANTS USED TO FORM A LINEAR C;3 ALCOHOL-TERMINATED POLYAMIDE

PCT/ US97/ 19510 , 34

Table 11 REACTANTS : Al

ALCOHAL - TE EM=§|é_|_':LReac'cant %SE&JQexﬁgQ'\pﬂa O 4

ACI D EmpolRe ao0gant 100 % Equi val ents  71.9

Wi ght % Erpotfer+—3668- 96

67.8 EthylgagDiamige d 65 10 4.8

2.7 Et € ne 65

5.1 %%{é@gﬂ\fflgal}%cohol 35 35 233

24. 4 5 Usi ng the procedure of Exanple 1, a gel was forned
frominis ETPA TGSl e hod e WrPR sdiordng ™ Beplobhur eskiBed

in Example 1. As characterized in Table 2, the gel was clear and hard.

10 EXAMPLE 4

ETPA FroM C,, BRANCHED-CHAIN ALCOHOL

This example shows that a clear, hard gel can be made with an ETPA
synthesized from a branched alcohol having a chain size of 24 carbons.
15 An ETPA was synthesized according to the procedure described in
Example 3, using the reactants as identified in Table 5. The resultant ETPA resin had a
softening point of 85.2°C and a viscosity of 20 cP at 190°C.

Table 5
20 REACTANTS TO FORM A BRANCHED C,4 ALCOHOL-TERMINATED POLYAMIDE
Reactant % Equivalents Weight %
Empol™ 1008 100 64.7
Ethylene Diamine 60 . 4.0
Iso Tetracosanol 40 313




Table 2 THE PHYSI CAL AND GEL PROPERTI ES OF ETPAs MADE

FROM 1 0O VARl QUS ALCOHOL SI ZES AND CONCENTRATI ONS

Ex. WO 2§/t76¢f0| Alc. Conc. Soft. Pt. Vi scosi t y PCTASRFNSSETPA i n
No. Chain (% eq.) ([err] O (cP)

t et radecane 7 4 (linear) 30 50 77.2 15 @
190[err] C clear, hard gel 6 4 (linear) 35 86. 3
35 @190[err]C opaque, soft gel,

syneresis 5 | . 5 . rr]C
opaque, hard gel ]}Qgél Vbég%gép) aieéi f(r?rlnrtlkélng‘)TP% acco‘gbn g t%%hgp mc%@,?%@séﬁﬁéf@
130[ err] C in ERar@iple, 1. SO $un@ifidrized in TaBle 2, 4 gel Waeélkar and hard. 35

85.7 27 @190Ferr] C clear, hard gel 8 18 (linear)

25 90. 4 47 @190[err]C opaque, hard gel 10 18 (+10%
sebaci c) 35 133.5 26 @ e cl ear, hard gel 2
22 (linear) 60 73%@%}55% @ 130[err]C ~clear, soft
gel 9 24 (branched) 20.5 @130[err]C

cl ear, v5ery soft gel 4ETPﬁF%%b?gﬁ?;ﬁg%?Rh%&§T4o 85.2 20 @
190[err]C clear, hard gel WD 98/ 17705

PCT/ US97/ 19510 35

EXAMPLE 11 This example shoSREE BnOpadueCatii te@riddchng sNaihedOvhdéaEn

CLARI TY . Thi 5 Exanpl e shows that the chain | ength of
the al cohoETidemage figmelinear alg0he) gy QB RGhAPUPREA G @@cagg?wﬁperé; will have
an affect on the cl ar ] f : ' Thi s
Exanmpl e further shows %1%?‘% %@gﬂxﬁégﬁ%ﬁ?ﬁt%eﬁ 0 egﬁe"le féé%? &iuﬁggme%ﬂé]
hydr ocarothgreshctamsMdehtifiéd actTablee6c| Ak SuyhmdrizelicingPdble 2, the ETPA had a
The al cohol term nated pol yam des of Exanmple Nos. 6 (CA4 linear

al cohol ), wSofteyieg ppint Pfl%ﬂ? Caandahvisgosityi gt BQ°E[afi291ept i near al cohol ) were

di ssolved in hot 10 tetradecane at concentrations ranging from10 to 30

wt % based on the total weight of "ETPA and tetradecane. Upon cool i ng,
the resulting gels were evaluated for Taghfggty Wth the results as set
forth in Table 12. Table 12 15
GEL CLARITY As AREANGANTSNOEBRIRALANAR CONCENTHULFT ERIANDED PBLYCAADE LENGTH
OF THE AL USED To PREPARE THE CELLANT
Reactant % Equivalents Weight %
Empol™ 1008 100 . 79.5
Ethylene Diamine 65 54
n-Decanol 35 15.1
15

This ETPA was combined with tetradecane to form a gel according to

the procedure of Example 1. The gel was opaque and hard, as summarized in Table 2.

EXAMPLE 6

20 ETPA WITH MODERATE C, LINEAR ALCOHOL TERMINATION

This example shows that an opaque gel in tetradecane is formed when an

ETPA made from a linear alcohol having a chain length of 4 carbons is used.
With one exception, the ETPA was synthesized in the manner described
25 in Example 3, using the reactants set forth in Table 7. In this Example however, excess

butanol was added to the formulation before the vacuum stage, to thereby reduce the



Exanpl e Al cohol W% Cellant I n Tetradecane + Cellant M xture

Number g haifedength 10 15 GhussTr9s10 30
6 w i.igifﬂérr] Opaque Opaque Opaque ? Sg‘rllé’)?)laque

5 derr] Opaque QanLge1 Opaque Tr ansl ucent

3 Jerr] Opaque Cl ear Cl ear Cl ear

The data of Table 12 shows that none of the ETPAs formclear gels at 10
w%solids. At 15 wt. %and 20 wt. % gellant using tetradecane, only the
stearyl 20 azicotunber &r h@-A4t edls pahyanizetk irf a‘ahls %; Ithagelybads a soﬁenmg\tﬂrﬂ&{fl??OS
PCT/ US97/ 19561 36

EXAVPLE 12 86.3°C and a viscosity of 25 p:e19§°CiyDROCARBON ON GEL HARDNESS AND

CLARI TY When the ETPAs of Exanple 11 were used to form
gels in decalin, the 5 gels showed inproved clarity however tended to be
softer. The clarity behavior descrTéde7in Exanple 11 is essentially
repr oduced when tetradecane is replaced wth i sooctane or with PD 23 (a

hydr ocarbon bl eREACTANTSVBER 00 FORMpLLlNBle@pmmﬂHOLGIBRMINATED Pon.mmmaane a
gel tends to be harder conpared to h

t han when |t et r adeRaR&aats used. | 10 .
EXAMPLE 1 LRA-COMPOSL TN ISED-LOR AL LL NG A_LNDROCARROR
SOLVENT Empol™ 1008 Th{ s exanpl é08hows how{an ETPA @& be used

produce a WWW
petrol eumldi st fhylgne by Wt co Gr eenwi ch| CT) that’has a

viscosity |of 2.6 ¢ 40[ err] C and a f4sash poi nt |of 230[er§4F. PD
23 hydroc i &ﬁtut Bl [ hold nrnr#llsffc EIIF‘[’L ds fur n!:tn-{"}e pg| ished

househol d cl eaners, quuid candl es, and hand cl eaners.

A gel d f he ETPA.nmad di | Q
s rado by heat i ng 2BREL HEs TERGOR Bis s A o kelifes Bt THRedRndn na
di ssol ved. gHagqué ahdllsbRNantPshoWedoyyaeresid (?90|“b1%8@ln§ of @e’%fadeéh?xé Cfnﬂ@ khe\BaY),

f or med.

to

which is undesirable.
10
EXAMPLE 7

ETPA FROM WITH HIGH C, LINEAR ALCOHOL TERMINATION

This example shows that a clear gel in tetradecane is formed when an
15 ETPA made from a linear alcohol having a chain length of 4 carbons at a relatively high
concentration (50% eq.) is used.
An ETPA was synthesized in the manner described in Example 6, again
using excess butanol before the vacuum stage in order to reduce the acid number to 10-
15. The reactants used to form this ETPA are set forth in Table 8. The product ETPA
20 has a softening point of 77.2°C and a viscosity of 15 cP at 190°C.



ETPA GEL W TH KLEARCL HYDROCARBON 25
how t he ETPA prepared as in Exanple 3 can be

vi scosi WO 9%fi7ese i ner al

oil.

The m ner al

oi |

used to gel

Thi s exanpl e
a | ow

used was KIPEI/GRI[/AIAY

shows

(Wtco Corp., Geenwich, CT) which has a viscosity of 7-10 cSt at 40[err]C
and a flash point of 310[err]F. Kigarol[err] mneral oil is used in
personal care products such as cleansing WO 98/ 17705

PCT/ US97/ 19510 37 creans,
hand cl eansers, costune nmakeup, |ipst 'T%I% and hair care products. Wen
gelled with the ETPA at 20% solids, t was cl ear and hard.

EXAWPLE 15 5 REACTANTS USED TO FORMAL&EE@(@LC%EﬂT‘EﬁM%

Thi s exanpl e shows how t he ETPA prepar ed*as in Exanpl e can used to

gel a higlp visco Tte minerar, Ne_m nerfar ol | S

Kaydol [ er “Restpy l/oéquﬁahj‘ﬁ% t 4ﬁ'ﬁiﬁa fl gsh
poi nt of 430[ erErLEolamiOd)SS avai I able froml0 Wt c Corp. Kagdpl [err]

m ner al oiH-—i-s—us ~bat ol suntan--gil npi-stiuri-zi Ag—cl-ealrs, nd
f oundati o ml&hplend\ﬂmmgel led with theStETPA at 3006 sol i ds 4¥he gel wap

cl ear d—tar 15
ETPA GEL W TH A McT onall ESTER SORVENT 108" This
exanpl e shows how the ETPA prepared as I n Exanple 3 can be used to
gel a nmono-functional ester. The ester was a CJerr] al kyl benzoate called

Fi nsol v[err] TN, rradeA Bl Wasrmade 'Q@Erﬂm)ETPAr, accqxdxpg te\thenprgeedueei degeribed he

ETPA at 20, 10%
EXANVPLE 217 1 BXampie
SOLVENT

EXAMPLE 8

1. % gol 5&%@@&@@ “vﬁlﬂﬁg “MONOFUNCT] ONAL ESTER

ETPA FROM WITH LOW C,g LINEAR ALCOHOL TERMINATION

10

This example shows that there is a lower limit to the alcohol

concentration that can be used in an ETPA, and still obtain a transparent gef therefrom.

Below this limit, opaque gels in tetradecane are formed.

An ETPA was synthesized according to the procedure of Example 3,

using the reactants identified in Table 9. The ETPA has a softening point of 90.4°C and

15 aviscosity of 47 cp at 190°C.
Table 9
REACTANTS USED TO FORM A LINEAR C;3 ALCOHOL-TERMINATED POLYAMIDE
Reactant % Equivalents Weight %
Empol™ 1008 100 76.4
Ethylene Diamine 75 59
Stearyl alcohol 25 53.1
20 This ETPA was formed into a gel according to the procedure outlined in

Example 1. The gel was hard but opaque, as summarized in Table 2.



25 Thi s exanpl e shows how the ETPA prepared as in Exarrpl e 3

can’ be ysed to gel a nono-functional ester. The este opyI
|sosteargpe98flm)§nate | PI'S, made by Uni on Canp, V\ayneﬁcﬁﬁéﬁ’% n gel | ed
with the ETPA at 20% solids, the gel was cl ear and hard.

98/ 17705 33

PCT/ US97/ 19510 : 38

EXAMPLE 18 ETPA GEL WTH A MJULTI FUNCTI ONAL ESTER
SOLVENT Thi s exarrpl e shows that a nmulti-functional

ester can be gelled wwth the 5 ETPA prepared as in Exanple 3. The ester
was castor oil. Wien conbined with t MPLEBTPA at 20% solids, a clear,

hard gel was formed EXAVPLE 19
ETPA GEL W TH TERPANEROM/BIHVERNENCE G BRINCHED-CHAIN ALCOHOL TERMINATIONh|
exanpl e shows that a terpene hydrocarbon sol vent can be gelled w th an

ETPA. An ETPA was prepared using the procedure of Exanple 8. The
resul tant ETPA was coffjh 1 i 90,5014 FoPAVY ar ,
oo el _s " ThisNEhnifit "shbWEPHEN G Bere 390an l% Ifx_ﬁéth{Ooe't& 31cbhét
COVPARATI VEcdnééhition that can be used in a forming ahrE'ItHﬁ and atif) abtain & kardgehiphbovean
ETPA was nmade by first synthesizing. a yam de from Enpol 1008
hydr ogenat eﬁn-“tﬂlmﬁr CIGﬂe?Pf&EqmeéX)F?ﬁ 8%1%‘!@?3‘1@#93 %Fﬁébm resulting in a
pol yam de with an am [ '

. M%&mg&%ﬁes%da & lﬁchtaﬁ’l %t@ﬁfgg&e ?éacfaix st f&@o 08

100 g of this pol yam was hea ni trog

at 230[ err] {a Table uf)orrhégmnwaﬁerﬁbﬂ Hevidold Sl ?@ﬁﬁlberm fboﬁﬂ@h@efal@eand
30 g of ethanol and 2 m of HCl wer e added. The m xture was heat ed

under r Pl uXheviscdosityedsheaBBP A lab 13@pwasd WP epwas all owed to reach
230[err]C. The acid nunber was checked periodically and ethanol was 25
added (at 110[err]C) until the acid nunber was | ess than 30. At 230[err]C,
vacuum was hel d on the mxture fp1016 h and the ETPA was poured. The
resul tant ETPA has an acid

REACTANTS USED TO FORM A BRANCHED C,4 ALCOHOL-TERMINATED POLYAMIDE

Reactant % Equivalents Weight %
Empoi™ 1008 100 51.5
Hexamethylene Diamine 30 3.1
Iso Tetracosanol 70 ' 454
15 A gel was prepared from this ETPA as described in Example 1. The gel

was clear but very soft, as summarized in Table 2.

EXAMPLE 10
ETPA FROM CO-DIACID AND C,g LINEAR ALCOHOL
20
This example shows -that a co-diacid can be added to the ETPA
formulation to increase the gel hardness while maintaining clarity.
An ETPA was synthesized as in Example 3, charging the co-diacid
before heating. The reactants listed in Table 11 were used to form this ETPA. The
25 product had a softening point of 133.5°C and a viscosity at 190°C of 26 cp.



nunber of 25 and a softening point of 80[err]C. The
ETPA was conbined with tetradecane at 20% and heated until the "ETPA
di ssol v&¥O %385 cool i ng, an opaque, soft gel fornmed that PEIRNFIIMer esi s.
30 WO 98/ 17705

PCT/ US97/ 19510 34 39

EXAMPLE 21 COVPARATI VE EXAMPLE

Thi s conparative exanple repeats Exanple 20, however the 5 esterification
was done at much | ower tenperatures. ﬂ‘ﬂg le yam de described in Exanpl e
20 (softening point = 115[err]C) was under reflux with Enpol 1008 at

230[err] C in the sammRARRAIEDAOFORM A DINEXR &L@&JL RNirBp  This mxture
was then cooled to 25[9%41.%%%}%%’69 1 ]yvere added in the sane

proportions as in Exanple i X0 UP & WA heat ed under ref | ux at
80— 85[ err] —Lf\f f\ ﬂJﬂi‘ J;_z-\ Gt rJ ihc\ FaSVE-W-NTNS =

AR A

ni trogen dtream aReMerr] C. [The ré/sEqmlmiBntpr oduc

of 17 and Wﬁ”w RS 12 s i E g e L4t e e
t hen Heat edEmpol @tl088ecand until di 880l ved. Af er the nﬂc?ure cool

an opaque,j soft gl .. Acid OF Med that shoygd syneresjs. 15 54

EXAMPLE 2 CQ\P.
Thi s conpcrat IMyEnamdmmshows that the6ETPA nade n Exarrpl 6.121 is
Capabl e of t hi—ekentme—t 1|occ\.r ot —a—conpotent of—¢d r\yu pe at-s—Fhe—+E=FPA
made in 2( %c ol109% Ilevel was Réated in I|nseed oi#4 Anti |
di ssol ved. pon cool I'ng, an . opaque, thi ckened product was Torned.
EXAMPLE 23 25 ) Thi s exanpl e shows that the ETPA nade
accor di rﬁg t 0 t he pr eslésmg the promum)df Exanoplents al galseasdorned fiohethiSTEAPAade i n
Exanpl e o | evel at ed in 'ﬂ[ﬂbﬂi eed oil until dissolved. Upon
cool i ng, W@sc aﬁ?‘ﬂﬁ@&t‘l‘tﬁé&g
EXAMPLE 24 30
Table 2 _
THE PHYSICAL AND GEL PROPERTIES OF ETPAS MADE FROM
10 VARIOUS ALCOHOL SI1ZES AND CONCENTRATIONS
Ex. Alcohol Alc. Conc. | Soft. Pt. Viscosity 20wt% ETPA in
No. Chain (% eq.) °C) (cP) tetradecane
7 |4 (linear) 50 712 15 @ 190°C clear, hard gel
6 | 4 (linear) 35 86.3 35@ 190°C |, opaque, soft gel,
syneresis

5 | 10 (linear) 35 932 29 @ 190°C opaque, hard gel

1 | 14, 16 (linear) 50 68.5 44 @ 130°C clear, soft gel

3 1 18 (linear) 35 85.7 27 @ 190°C clear, hard gel

8 | 18 (linear) 25 90.4 47 @ 190°C opaque, hard gel

10 | 18 (+10% sebacic) 35 1335 26 @ 190°C clear, hard gel

2 | 22 (linear) 60 73.1 36.5@ 130°C clear, soft gel

9 | 24 (branched) 70 ~RT | 20.5@ 130°C | clear, very soft gel

4 | 24 (branched) 40 85.2 20 @ 190°C clear, hard gel




WD 98/ 17705

PCT/ US97 40

Thi s exanpl e sﬁ%svvs that an ETPA can be used to gel an oil B HURp719510

m xture with an active ingredient. 10 g of the ETPA prepared as in Exanple
8 was heated in 15 g methyl salicylad®, 4 g nenthol (active
ingredient), and 21 g of KAYDOL (white mneral oil) until the ETPA was
di ssol ved. When the solution cooled, a clear, 5 firmgel was forned.
EXAMPLE 25 EXAMPLE 11 CANDLE PREPARATI ON 10

Thi s Exanpl e denonstrates that an ETPA resin can be used to make a

clear candl e. The candl ¥FFREEOPHALEAHEH CHRINLENGTH OWGBOChARETY DRAKECL 7

m neral oil (from Penreco, a division of Pennzoil Products Conpany,
Karns City, PA) and 40 parts of the ETPA prepared in Exanple 8, and
heati ng the conbi nati qQhigdEx & Ehohkin ty A
honogeneous solution is obta;&?%ed. Theﬁgg%gﬁ‘lﬁgtlsé%ﬁ?gthtehaélﬁd}%ggsfegc}b%g@gl'% 15
shal I ow & shnelegholdominitad palyainide, wilhbavecardffention thealarity of theags friade o

candle is fgrned . e candl oes not emt snoke when lit, and no

di scol or at i gﬁlt Bolvanyide, &2’66 'tu;gplee &r&ebﬁhwﬁ&at the concentration of gellant in a

Thr oughout 59&09%56%3%%1{ Qﬁﬁmlm@%?ﬁxerge?i ns or reaction mXxtures
inclu ng spect i

are described as inc I ng or conprisi i c conponents or materials,

it is 20 contenpl at eQhbyalédi]l | BMAMARES pdl§athided Sofl ExhMPILNdsEFC (&L Ninear

m xtures of the present invention alSo consist essSentially of ,or

consi st of , alchloly,e§i (G5 linesPaRERSIF MK {!Iﬁ:@%‘ alcoholg%%rQ%Meﬁ’ in_hot
i be

t hroughout the present discl osure any des conpoSition (resin or

react i odOmi tetradeganefat téreeptrations rargive o010 €RB0 6ANS bised @RSBB thtal W¥ighf of O
consi st of, é_g recited conponents or materials. 25 It
will be appE ga@}‘@de‘lﬁﬁﬂ"?%s &Jrop; qooling, the rasultingigelstwiere ehalngied faroldrity tvdth -
made to the i i above without departing fromthe broad

i nventive th%qpégg{ﬁcqgg%ﬁ?ﬂ%rﬁgg%&fgﬁ‘ i s understood, therefore, that this
invention is not limted to the particul ar enbodi ments discl osed, but
it is intended to cover nodifications within the spirit and scope of
the present invention as defined by thEabep2nded claims. 30

15 GEL CLARITY AS A FUNCTION OF GELLANT CONCENTRATION AND THE CHAIN LENGTH
OF THE ALCOHOL USED TO PREPARE THE GELLANT

Example Alcohol Wt% Gellant In Tetradecane + Gellant Mixture
Number | Chain Length 10 15 20 30
6 C, Opaque Opaque Opaque Opaque
5 Ciwo Opaque Opaque Opaque Translucent
3 Cis Opaque Clear Clear Clear

The data of Table 12 shows that none of the ETPAs form clear gels at 10
wt% solids. At 15 wt. % and 20 wt. % gellant using tetradecane, only the stearyl

20  alcohol-terminated polyamide forms clear gels.



41 CLAI VB5: 1. A resin conposition conprising ester-term nate
pol yam de of formula (1): [err] wherei n

desi gnatWQ%’lmﬁber of repeating units such that ester gr’tﬁﬁﬁs%ifl@lﬂ f
10%to 50% of the total of the ester and am de groups; Rl err]
each occurrence is independently selecteb froman al kyl or al kenyl

containing at | east 4 carbon atons; Rl err] at each occurrence
i ndependently selected froma (Cerr] hydr ocarbon group with the pro
that at | east 50% of the R2 groups 42 carbon atons;

at each occurrence is independently sel'ected Troman organic gr oup

cont ai ni ng
optionally

at | east EWEctORIYDRICNBONTONGEL HARDNESS AwsiCogRy  at ons,
cont ai ni ng one or nore oxygen and nitrogen atons; and

R3a at each occurrence is independently selected from hydrogen. de

ahi th 78 and Rorr] athengrEEbASeR ATl |1 Bt A de FgLert R ArGiRye

which R3 and Rlerr] a
defined kn pgg tshQ%eﬂlﬁfpf&VeB" Rty iwwéd*é? heddeat toPbe |sBRSE 51@14) lbrify BeEv R |

groups are

10

15

20

25

hydr og
described in Example 11 is essentially reproduced when tetradecane is replaced with

isooctane or with PD 23 (a hydrocarbon blend from Witco, Corp., Greenwich, CT). In
isooctane, a gel tends to be harder compared to when decalin is used, however softer

than when tetradecane is used.

EXAMPLE 13
ETPA CoMpPOSITION USED FOR GELLING A HYDROCARBON SOLVENT

This example éhows how an ETPA can be used to produce a clear, hard
gel in PD 23 hydrocarbon, where PD 23 is a petroleum distillate made by Witco
(Greenwich, CT) that has a viscosity of 2.6 ¢St at 40°C and a flash point of 230°F. PD-
23 hydrocarbon is used in household products such as furniture polishes, household
cleaners, liquid candles, and hand cleaners.

A gel was prepared from the ETPA made according to Example 3. The
gel was made by heating 20% (by weight) of the ETPA in PD-23 until the ETPA had

dissolved. The solution was allowed to cool and a clear, hard gel was formed.

EXAMPLE 14
ETPA GeEL WiTH KLEAROL HYDROCARBON

This example shows how the ETPA prepared as in Example 3 can be
used to gel a low viscosity, white mineral oil. The mineral oil used was Klearol®
(Witco Corp., Greenwich, CT) which has a viscosity of 7-10 ¢St at 40°C and a flash

point of 310°F. Klearol® mineral oil is used in personal care products such as cleansing

d

rom
at

group
S

Vi SO
R3

and

rr]



géo/ f2 : The clorrp]?si}]i on of claim1l wherein ester groups are from20%to
oof the total of the ester and am de groups. 3. Thep&p on of
claim1 WK2%BAHOS is an int eger from1l tg 5. P 4, The corrpom?’lﬂg%ioof
claim1l where a Rlerr] is a (Jerr] alkyl group. 5. The conposition of
claiml1 where in R3is a (Jerr] hydrocar@g group having the structure of
polyneri zed fatty acid with the carboxylic aci d groups renoved. 6.

The conposition of claim1l wherein between 1% and 50% of the R2 groups

are a {err Jeréantl, dfant Dangérd U Postume’ makemehpmms;sadd: hair @hirec bmdm:ti wWikthegi n

R3 is a (Jerr] hydrocar bon group and err] Is h drogen . The
conposi ti on gelledwathrthe ETRAra8 26%Rjolids,]the geliwagicirge % hagdat | east 1% of the
R3 groups are pol yal kyl ene oxi de. 9. The conposition of claim1l wherein
at least 1% of the -N(Rlerr])-Rerr]- N(R[err])- groups are independently

sel ected from pol yal kyl ene am ne. EXAMPEE 15 10. The conposition of
claim1 further conprising diester having formula (1) wherein n=0, such
that the satio of ester gr @FPA GeLWirHKAYDOL H¥DROCARBONaNi de groups in the
total of the ester-term nated pol yam de and diester s fromO0.1 to 0.7.

This example shows how the ETPA prepared as in Example 3 can be
used to gel a high viscosity, white mineral oil. The mineral oil used was Kaydol®,
which has a viscosity of 64-70 ch at 40°C, a flash point of 430°F and is available from

10 Witco Corp. Kaydol® mineral oil is used in bath oil, suntan oil, moisturizing creams,
and foundation makeup. When gelled with the ETPA at 30% solids, the gel was clear
and hard. '

" EXAMPLE 16
15 ETPA GEL WITH A MONOFUNCTIONAL ESTER SOLVENT

This example shows how the ETPA prepared as in Example 3 can be
~used to gel a mono-functional ester. The ester was a C;p ;5 alkyl benzoate called

Finsolv® TN, made by Fintex (Elmwood Park, NJ). When gelled with the ETPA at
20 10% solids, the gel was clear and hard.

EXAMPLE 17
ETPA GEL WITH A MONOFUNCTIONAL ESTER SOLVENT

25 This example shows how the ETPA prepared as in Example 3 can be
used to gel a mono-functional ester. The ester was isopropyl isostearate (Unimate IPIS,
made by Union Camp, Wayne, NJ). When gelled with the ETPA at 20% solids, the gel

was clear and hard.



43 11. The conposition of claim1 which is at reaction equil brium 12.

The conpgsition of claim1 further conprising a low polarity liquid. 13.
The conp®dWGM5+¢ claim 12 which is transparent or transPGERSS71951014. The
conposition of claim12 which is self-supporting gel. 15. The

conposition of claim12 which does not dB8play syneresis. 16. The
conposition of claim 12 having at | east about 5 wei ght percent and | ess

t han about 50 wei ght percent of ester-term nated pol yam de of formul a
(1), based on the total weight of '095@%!;?1;#}1% liquid and ester-

term nated pol yam de of formula (1). . The conposition of claim 12
wherei'n the | ow pol ari EfPA Gei WiTH AdpLTISBSCROMCESER'SoRRENT 18. The
conposi tion of claim 16 wherein the hydrocarbon is an oil. 19. A nmethod
for preparing a resin conposition conprising ester- term nat ed pol yam de,

t he net hod conpri sing ' j  cof . carboxylic 1 d fragm
diacid or a reactive gg‘m@% g}qﬁ%lrj%%?é g@@&@‘}%‘\“ﬁﬁ@f chb#)e 5%1?‘7%‘”%@}?1
di ami ne #nd ETP(piepated ik Sn Biafpl DX The befwab 0aabCANOWIRE conthifedanith e
equi val ent thereof, wherein at |east about 50% of the carboxylic aci d

equi val ent s EdP& 3t:20% palidg.eeelearehirt get wasforsed.nonoal cohol is =~ substantially
the only nonofunctional reactant used to formthe resin, the nonoal cohol

has at |east four carbon atons, 0.9 [err]{x/(y+z)} [err]1l.1 and 0.1
[err]<{z/(y+z)} [err]0.7. EXAMPLE 19
ETPA GEL WITH TERPENE HYDROCARBON SOLVENT
10 |
This example shows that a terpene hydrocarbon solvent can be gelled
with an ETPA. An ETPA was prepared using the procedure of Example 8. The
resultant ETPA was combined with limonene at 20% solids to yield a clear, firm gel.
15 EXAMPLE 20

COMPARATIVE EXAMPLE

In this comparative example, an ETPA was made by first synthesizing a

polyamide from Empol 1008 hydrogenated dimer (Henkel Corp. Ambler, PA) and EDA

20  resulting in a polyamide with an amine number of 3 and a softening point of 115°C.

100 g of this polyamide was heated under nitrogen with 66 g of Empol 1008 at 230°C

for 50 minutes.  The mixture was cooled to 110°C and 30 g of ethanol and 2 ml of HCI

were added. The mixture was heated under reflux conditions and the temperature was

allowed to reach 230°C. The acid number was checked periodically and ethanol was

25 added (at 110°C) until the acid number was less than 30. At 230°C, vacuum was held

on the mixture for 0.5 h and the ETPA was poured. The resultant ETPA has an acid
number of 25 and a softening point of 80°C.

| The ETPA was combined with tetradecane at 20% and heated until the

ETPA dissolved. Upon cooling, an opaque, soft gel formed that showed syneresis.
30



20. The method of claim1 wherein a reaction mxture conprising diacid,

dlamne?g gl cohol are reacted to yield the resin.
9%?'?/9 PCT/US97/19510
44 met hod of claim1 wherein a reaction m xture consisting

essentially of x equivalents of carboxyli,g acid fromdiacid, y equivalents
of am ne fromdiam ne and z equi val g%t s of hydroxyl from nonoal cohol

S heated to yield the resin. 22. The nmethod of claim1l wherein
al | equival ents of carboxylic acid cone from polynerized fatty acid.
23. The nethod of claim1 wherein beBiMPL®:ZNd 50% of the carboxylic
acid equi valents come froma diacjd of the roul a HOOC-Rerr] - COOH
wherein R2 is a (Jerr] hydrocarbo B’Fﬁ%TlVEEXA%hg The rreR'Ehod] of claiml
wherein the diam ne has the fornmula H2N- R3-NH2 and Rlerr] is a (Jerr]
hydr ocar bon group. 25. The nethod of clam 1 wherein at |east 50% of

t he am ne equi val Bk s cmnpananme r iehampld lrgpentsddi Exampleof2(, héhofveverul the
H2N- R3- NH2 wherein R3 is a (Jerr] hydrocarbon oup, and at Ieast 1%
of the ard neeStenﬁcaTé‘thWFaI@WsatamédtdﬂW?ﬁ Reaatasﬁ%ng{l%rpom dejidgsarived

;g: ;g} ESI ];Lgnwp&%‘% (Loft Orr%lg{;’ yI ene a % he‘ﬁ’%%rlﬁidgr ?gﬂdxswﬁﬁlﬁrﬁ}g(ﬂdlofoﬁoép

230°C in the same proportions as in Example 20 for 50 min. This mixture was then
cooled to 25°C and ethanol and HCI were added in the same proportions as in Example
20. The mixture was heated under reflux at 80-85°C for eight hours and the excess
10 ethanol was removed in a nitrogen stream at 100°C. The resultant product had an acid
number of 17 and a softening point of 83°C. This material at 20% level was then
heated in tetradecane until dissolved. After the mixture cooled, an opaque, soft gel

formed that showed syneresis.

15 o EXAMPLE 22

COMPARATIVE EXAMPLE

This comparative example shows that the ETPA made in Example 21 is
capable of thickening linseed oil, a component of alkyd paints. The ETPA made in
20 Example 21 at 10% level was heated in linseed oil until dissolved. Upon cooling, an

opaque, thickened product was formed.

EXAMPLE 23

25 This example shows that the ETPA made according to the present
method thickens linseed oil. The ETPA made in Example 3 at 10% level was heated in

linseed oil until dissolved. Upon cooling, an opaque, thickened product was formed.

EXAMPLE 24
30



[err] wherein Rierr] is a Cl-3 alkyl group. 26. The method of
claim1l where n the nonoal cohol has the formula Rerr]-Od and err] is’ a
Clerr] hWR®WH47%on group. 27. The method of claim1l whePERPSINR,) s
substantially equal to 1. 28. The nmethod of claim1 wherein 0.2[err]{z/
(y+z))[err]0.5. 29. The conposition prédpared by the nethod of claim 19.
30. The conposition of claim?29 further conprising a low polarity |iquid.
3%. The conposition of claim29 which is transparent or translucent. 32.
The conposition of cI [ %‘%m | | I p ' : ol

conposi tion of clai m #fgdgégwié%t?lsg‘frg}é %g{nie)zf= ggf'(g% gﬂ% %ITIBESed

conposi t i onmttug ﬁitmaiigachw inpgediént] eHs g ofibel ETP Anpreplitd peris @xamphn8l wasss
t han about 50 wei ght percent of the resin conposition, based on the tot al

wei ght of |bwtqsblr1alrﬁ g gxgthmsﬁlmk&m 4gaenthel (activsripgredientnand 2g of KAYD
t
yar ocar bonHitecmid ol AR BTt w3 RANER. Wi s?huﬂoﬁy”%ﬁo%e?i?ﬁ%ﬁ’. s an

oil. 375 AnAgkhass fopedr eparing a transparent or translucent gel,
conpri sing
EXAMPLE 25
CANDLE PREPARATION
10 This Example demonstrates that an ETPA resin can be used to make a

clear candle. The candle was prepared by combining 60 parts DRAKEOL 7 mineral oil
(from Penreco, a division of Pennzoil Products Company, Karns City, PA) and 40 parts
of the ETPA prepared in Example 8, and heating the combination to about 110°C until a
clear, visually homogeneous solution is obtained. The hot mixture is then poured into a

15 shallow dish that contains a wick. Upon cooling, a clear, freestanding candle is formed.
The candle does not emit smoke when lit, and no discoloration was observed after
burning.

Throughout the present specification, where resins or reaction mixtures
are described as including or comprising specific components or materials, it is

20 contemplated by the inventors that the resins or reaction mixtures of the present
invention also consist essentially of, or consist of, the recited components or materials.
Accordingly, throughout the present disclosure any described composition (resin or
reaction mixture) of the present invention can consist essentially of, or consist of, the
recited components or materials.

25 It will be appreciated by those skilled in the art that changes could be
made to the embodiments described above without departing from the broad inventive
concept thereof. It is understood, therefore, that this invention is not limited to the
particular embodiments disclosed, but it is intended to cover modifications within the
spirit and scope of the present invention as defined by the appended claims.
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combining a low polarity liquid with a resin conposition, the resin
conposi t o PApy 1 Sing ester-term nated pol yam de of for mg@rnisoyiresio

[err] wherein n desi gnates a nunber of repeating units
such t-hat_..est er groups are from1l0%to 50% of the total of the ester
and anide groups; - Rlerr] at eacHloccurrence is independently

sel ectlmm”m,ml al kenyl group containing at |east 4 carbon
at ons I:h occurrence is independently selected froma (err]
hydrocar bdn gromp M the proviso th@laims | east 50% of the R2

groups have 30-42 car bon at ons; R3 at each occurrence is
I ndependently selected from an organic group containing at |east two
carbon atons in addition to hydrogen atons, and optionally

cont ai ni ng one or nore oxygen and nitrogen at.ons; d , ﬁ at
each occurrence ishi ndeﬁé?mﬁQmW%%?‘b%Wng?ﬁtﬂsﬁﬂ?%‘QQﬁ‘? Pg’éﬁnﬂe of formula
[err] al(lf)l.l and a direct bond to R3 or another R3a such that the N atom

R'—0 {—C——Rz—CITI—R3 —N } —C—R>—C—0—R!
3
R™® R¥®/n (1)

wherein

n designates a number of repeating units such that ester groups constitute from
10% to 50% of the total of the ester and amide groups;

R! at each occurrence is independently selected from an alkyl or alkenyl group
containing at least 4 carbon atoms; -

R? at each occurrence is iﬁdependently selected from a C,,, hydrocarbon
group with the proviso that at least 50% of the R? groups have 30-42 carbon atoms;

R? at each occurrence is independently selected from an organic group
containing at least two carbon atoms in addition to hydrogen atoms, and optionally containing
one or more oxygen and nitrogen atoms; and

R at each occurrence is independently selected from hydrogen, C,_,, alkyl and
a direct bond to R® or another R* such that the N atom to which R* and R* are both bonded is
part of a heterocyclic structure defined in part by R*®-N-R’, such that at least 50% of the R*
groups are hydrogen.

2. The composition of claim 1 wherein ester groups constitute from 20%

to 35% of the total of the ester and amide groups.
3. The composition of claim 1 wherein # is an integer from 1 to 5.

4, The composition of claim 1 wherein R' is a C,,,, alky! group.
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to which R3 and R[ﬁm“uﬂllﬂmﬂm”ﬂ ded is part of a heterocycl I C .
structur c&g}lljyag m N-R err], such that 1{_@ b%?%of t he
R3a grou@g ydroge°n L 38. sA nethod for preparing at (é %?
“translucent gel, conprising conbining a low polarity liquid with a resin

according to cl ai m 29. 42 47 39. A
cosnetic conprising a resin conposition conprising ester- term nated
pol yam de of fornula (1): [err] wherein n designates a

nunber of repeatiBg UNThe coMBEsitidlRbf ElaineN WGBSR s Cy,,, hydrb&iboffolp S50%
of the total of the ester and am de grou Rlerr] at each occurrence

i s i ndebanug:theisyrugtateefinolymerized &ﬂYaﬂcl@Wllg the carboxykir keid groupssemovsdnt ai ni ng
at | east 4 carbon atons; R2 at each occurrence is independently
selected froma (err] hydr ocarbon group with the proviso that at

| east 50% of the B2  The cgmpogitiomaf elaif)-l4@heeinbbetwato b¥ and 50% dR3haR’each

occurrence is independent|y selected froman organic
groups are a C, o hydrocarbon group.

7. The composition of claim 1 wherein R? is a C,,, hydrocarbon group
and R® is hydrogen.
8. The composition of claim 1 wherein R* is hydrogen and at least 1% of

the R® groups are polyalkylene oxide.

9. The composition of claim 1 wherein at least 1% of the

-NR*®-R>-N(R*)- groups are independently selected from polyalkylene amine,

m N—R—N N—R—N

, and Wherein R, is a C,.;alkyl

group.

10.  The composition of claim 1 further comprising diester having formula
(1) wherein rn=0, such that the ratio of ester groups to the sum of ester and amide groups in

the total of the ester-terminated polyamide and diester is from 0.1 to 0.7.
. 11.  The composition of claim 10 which is at reaction equilibrium.

12. A method for preparing a resin composition comprising ester-
terminated polyamide, the method comprising reacting x equivalents of carboxylic acid from
diacid or a reactive equivalent thereof, y equivalents of amine from diamine and z equivalents
of hydroxy! from monoalcohol or a reactive equivalent thereof, wherein at least about 50% of
the carboxylic acid equivalents are from polymerized fatty acid, monoalcohol is substantially
the only monofunctional reactant used to form the resin, the monoalcohol has at least four

carbon atoms, 0 .9 < {x/(y+z)} <1.1,and 0.1 < {2/(y+2)} £ 0.7.
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gr Qup .cont ai ni ng lm & Hmm on atons in addition to hydrogen
at ons, a,g% 10N ne or nore oxygen and
;an sfhds En! gﬂ I ?F;f sef’ %ed from

at ons; ,eacs occurrence i s i ndependen

hydr ogen, CJerr] [err] alkyl and a direct bond to R err] or another
Rlerr] such that the N atom to ahich R3 -and R3a are both bonded is
part of a heterocyclic 48

structure defined in part by Rerr]-NRerr], such that at |east 50% of the
Rl err] groups ar é3hydﬂhgmethod ofzkihim 12 wheeht a reactiorpmixtiregeonipeisingndiacdd,t i on

of claim 29. sonal yct conprising a resin conposition
corrprl§§aﬁ\j“e"mde‘§t3’é‘?al‘f‘l?’t0 ﬁzi?aéEF }eiﬁirﬁl?é'e%la fornmula (1): [err]
wherein n designates a nunber of repeating units such that ester
groups are from10%to 50% of the total of the ester and anide

gr oups:; ﬂaﬁer r Irhat methed gﬁcplnimedaewhsralmd@mm nyxtsmﬂ @ensesﬁngr om an

al kyl gsrsentlally of x eqm ryentsqop légrboxﬂgcaﬁc% Yora dulac% SS[/ equiV; a[en?s ofa amine from

diamine and z equivalents of hydroxy! from monoalcohol is heated to yield the resin.

15.  The method of claim 12 wherein all equivalents of carboxylic acid

come from polymerized fatty acid.

16. The method of claim 12 wherein between 1% and 50% of the
carboxylic acid equivalents come from a diacid of the formula HOOC-R?>-COOH wherein R?

is a C4_j9 hydrocarbon group.

17. The method of claim 12 wherein the diamine has the formula

H,N-R’-NH, and R’ is a C, 3¢ hydrocarbon group.

18.  The method of claim 12 wherein at least 50% of the amine equivalents
are contributed by a diamine of the formula H,N-R*-NH, wherein R’ is a C, 35 hydrocarbon

group, and at least 1% of the amine equivalents are contributed by one or more diamines

selected from N and H,N-R’-NH,, wherein R’ is selected from polyalkylene

—N—R¢—N N—R—N—
oxide, polyalkylene amine, and the formula H

wherein R, is a C, ; alkyl group.

19. The method of claim 12 wherein the monoalcohol has the formula
R'-OH and R’ is a Cy, 5, hydrocarbon group.
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R2 at each occurr tly selected froma (err] oy
hydrocarbon roupei\mm”mel mm rt hat at | east 50% of the R2

groups H&Q& '()7"52 car sontat onss  * at each occur reni/Hsy749510

[ ndependent |y selected froman organic group contai ning at | east
two carbon atoms in addition to hydroggn atons, and optionally
contai ni ng one or nore oxygen and nitrogen atons; and

49 Rlerr] at each occurrence is independently selected from

hydrogen, Cferr] 29, Théﬁéﬂabd%fkﬁim@ﬁ%h’éréﬂﬁ%ﬂz)@?ﬂﬂasﬁaﬂnﬁiﬁéduhlt%rl anot her

Rlerr] such that the N atom err] dre both bonded
Is part of a beterocyclic structure defined in part by

Rlerr]-N-Rlerr], such ﬂi\fﬁaeﬁhdb?r@ﬁgﬁ?%ﬂeiﬁbﬁséz/{yﬁz) yBrsr] groups are

hydrogen. 42. A personal care product conprisin conposition of claim
29.

22.  Theresin composition prepared by the method of any of claims 12-21.

23. A composition comprising a low polarity liquid and at least one resin
selected from (a) the composition of any of claims 1-11, and (b) the composition prepared by

the method of any of claims 12-21.
24.  The composition of claim 23 which is transparent or translucent.
25.  The composition of claim 23 which is a self—suppqrting gel.
26.  The composition of claim 23 which does not display syneresis.

27.  The composition of claim 23 having at least about 5 weight percent
and less than about 50 weight percent of resin, based on the total weight of resin and low

polarity liquid.

28.  The composition of claim 23 wherein the low polarity liquid comprises

a hydrocarbon.
29.  The composition of claim 28 wherein the hydrocarbon is an oil.

30. A method for preparing a transparent or translucent gel, comprising
combining a low polarity liquid with a resin composition according to any of claims 1-11 or

prepared according to the methods of any of claims 12-22.

31.  The method of claim 30 wherein the low polarity liquid is a

hydrocarbon.
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