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[0001] This invention relates to the use of aromatic
di am nes.to form pol yuret hanes, pol yureas, and

pol yur ea- ur et hanes. BACKGROUND [0002] There are many
- pol yfunctional conpounds, including diols and aromatic
di am nes, which are indicated to be useful as chain
extenders in tHRMBECHRIAFFSHBR (P etFane, pol yu
ea, and pol yurethane-urea polynmers and/or as curing
agents for epoxy resins. None of these conpounds has
a reactivity such as to make it universally ideal, and
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PR chhexrxhgdi ment of this invention provides a
chain extender conposition. The conposition conprises

(i) an aromatic primary diamne and (ii) another
conponent. The corjiMBIARY OFSENEENEHONr om t he group
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(a) an aliphatic secondary diamine;

(b) an aliphatic primary diamine;

(©) an aliphatic secondary diamine and an aliphatic primary diamine;

(d) a diimine; and

(e) a combination of any two or more of (a) through (d).
When (ii) is (a), (a) has amino hydrocarbyl groups which are secondary or tertiary hydrocarbyl
groups. When (ii) is (d); and (d) is an aromatic diimine, each imino hydrocarbylidene group

has at least two carbon atoms.



has at |east two carbon atons. 1 [0006] Anot her
enbodi nent of this invention is a process for
produci ng a polyner which is a polyurethane,

pol yurea, or polyurea-urethane. The process conprises
m xi ng together (A) at |east one aromatic

pol yi socyanate, (B) at |east one polyol and/or at
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FURTHER DETAILED DESCRIPTION OF THE INVENTION

Chain Extender Compositions of the Invention

[0009] Chain extender compositions of this invention are made up of an aromatic primary
diamine and one or more other components selected from (a) an aliphatic secondary diamine
which has amino hydrocarbyl groups which are secondary or tertiary hydrocarbyl groups; (b)
an aliphatic primary diamine; (c) an aliphatic secondary diamine and an aliphatic primary

diamine; and (d) a diimine, wherein when said diimine is an aromatic diimine, each imino



whi ch has am no hydrocar byl groups which are secondary
or tertiary hydrocarbyl groups; (b) an aliphatic
primary diam ne; (c) an aliphatic secondary diam ne
and an aliphatic primary diamne; and (d) a diimne,
wherein when said diimne is an aromatic diimne, each
iraino 2 bydrocatbylidene group has at |east two
carbon atons. Preferred conponents for use with the
aromatic prinary dianmite are aliphatic secondary

di am nes. The conponents can be present in the chaln
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benzenedanhj e, 4-nethyl -5-heptyl - 1. 3- benenedi am ae,
4,6-di n-p opyl -1, 3- beaze i ame,
2,S-dloctyl -1, 4-benzenedi at ni ne,
2,3-diethyl-1,4-bew(r)ediaj roar, and
4,5,6-tribexyl-1,3-benzenedian1ne 10013] Exanples of
suitable aromatic primary diamnes of this type in

whi ch one amno group is on each of two phenyl rings
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preference for butyl groups includes n-butyl,
aeo-butyl, and t butyl repidsneat Pdargicularly preferred
are



aromatic primary diamnes in which the hydracadryl
group between the two nal aam no groups is a nethyl
group, while the two remai ni ng hydrocar byl groups are
et hyl groups, and those in which the hydrocarbyl
group between the two nmeta amino groups is an ethyl
@oup, while one of the two remai ning bydtocarbyl
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t et ramet hyl benzeneam ne), and the like. O these nore
preferred types of aromatic primry di am nes,
particularly preferred are

4, 4" - met hyl enebi s( 2, 6-di et hyl benzeneam ne), 4,4'-
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exanpl e, the sty re NH2 H3C CH2CH3

whi ch representéﬁgégﬁrticularly preferQﬁﬁﬁhonatlc
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hydrocarbyl portion of the diamine wa]xphanc, whezre "hydrocarbyl portion” refers to the
~ moiety to which the amino groups are bound. The hydrocarbyl portion of the aliphatic
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~as the hydrocarbyl: portion of the aliphatic secondary diamine. When the hydrocarbyl
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amino gronps may be bound
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three to twel ve carbon atons. Exanples of suitable

am no hydrocarbyi groups include isopropyl,
seo-butyl, t-busy!, 3,34nethyl-2-butyl, 3 panty],

cycl opentyl, .4-haxyl, nethyleyclohexyl, cyclooctyl,
5-nonyl, and the like. [0021] The aliphatic secondary
di am i nes are hydntarbyl secondary di am nes where the
| tydrocadtyl portion of the diam ne-is aliphatic,
where "bydntarbyl portion" refers to the noiety to
whi ch the anino groups are bound. The hyd. ocar bbyl .

Eor tto m@mﬁj thktl’iﬁn abéuaxbﬁtorﬁxe rﬂg,am Bﬁfuﬁaﬂm&%t ﬁéé?&n!e%fthe ammo
ra

ar e [0 | ' Fll

al i ﬂ%’e {'% on%:% ongt e‘,@% hBSYi m
OI‘

gan d‘f”ﬁ’f?‘?%o br“’
a t.11°équ'§vlseﬂém WW&%IW@VS emanCRIPivakinh
r as beisare{yS:14nk0. % Oniyiwsight basis, tbprmyepﬁh@bnsmfmmgpmnqms
may disming tet aliphstieiscchindagc dikging in thchubait ix0gper QompdiGonCie fidérkbly
am Das: g tﬁ(ﬂ:t:pﬁaoﬁwfgﬁgy mmmﬁﬁmmmm@gm 1150 3:1.

gr ogoezathaiA préferad SlabSdxiehdd EdmpBiitidn "Pheh nént (if) % ahphanc'
.prewmmswﬁdﬁew TR

bou hat1 Cc C %?ﬁy
Lo o
preo ﬂ’é‘f o a’tglﬂ*’reen'
‘g* S can by used @I“H’f inyRation uslide,

gt Jypied o, BW-H'&PWPWW N Nr-dipastbh 'El-ls%@mMm
| d| ewwdw’em}hSWonpvﬂﬂmml-z-mlyl 5
pr edismigh?-mellyientinet N N'i-Gechuryiil, Siliarsigabicand, NG iessiyl)-2,5-
no niimpthyl25thedahedismintie 1 EHN-dide )Pt WORIBRaR)  NN-
equdissalohenil-1 afarnmoy@loBexfhe/5: 1 0 1: 0 ﬂ,ﬁum&layaow@eﬂmm.
basdigmindci@onkahea t M&m&%}
di Wﬁil' {-&}a&r o NN di2-
vy tmgﬂ?ﬁa&%ﬁ G ﬁmf«o ﬁ@m
SCan O B T6 3 rae 10077 5‘9 erfetyicyelopeptyl)-1,4-
ext CRYPRE b #thmmmw@rm@wmm-
al i Jppheeamediaminn, QY NY:AKG-oonYEnioPharompiagtine and MI-io3,3-dimethyl-2-
hy dFHHDFHE - b+-euisemethyl)dtieyelols.2d S@Midecany (aso daliedt N Nkdi~(3,3-
hy clingelel-2- ity T diaming). Priferndd atiptatid yabhdapatiaiitcs Behide N0 f
t he(3,3kiinpihsl2-ortyya Stdiminoblixadt, N€ 1S " a SINNMUAGH{4-kdFipBtyl)-
ha SsoplirdtibdianineDin® NIN'-1i (9,9 AinRby £3-bufIPTED didmi) @ Wi ght
basis-of 025:1 to 5:1. 100231 Aliphatic secondary

di i assmmbPp) can be used in this invention include,
mted.ta -N N

?Ff'lg brelt BB i R o o ) mote

Farkyl, pertionafyfhes dismging mlﬂzshw arfhe Mmemon ofthe
I\l$3(a?b€*$ é:g%mrbylmmbydnm -straight chain. Preforably, the aliphatic
11 @rispyy distringbashyd 1o awéngyrmsboiNatbing more preferably, the aliphatic primary
di dsednebut yl - 1, r. ti nndwet, axane, N, N-di (3-pentyl)-2,5-
di met hyt - 2, 5- heaenedi anh;
N$' - di (4hexyl }1, 2-di am nocycl chexane, N, N -
di aycl ohe: cyl - 1, 3~am nocycl obcxaue,
N, N-di (I -cycl obutyletbyl)-1,4 dtam nacycl obexane, N$
di (2, 4-di met hyl - 3-pentyl)) 1, 3-cycl ohexenebi s( nmet hyhami
ne), N, N -diisopwuyi-1,7 di am nohepfane,
. NN-di - sec-butyl -1, 8- drRaglicataerapnsy NF- di ( 2-




pentyl) 1,10 di am nodecane, _

Nf | 4i (3-hexyl)-1, 12-di am nadodecane, Ned'-di (3-nethyl -
2-cycl ohexenyl ) -1, 2-di am nopnpar e,

N, N -di (2, 5-di met byi cycl opentyi)-1, 4- dram nobut ane,

~ N, N di (i sopharyl)-1,5-di am nope e,

. N, Ndi (ment hyO 2, 5-dl net hyl - 2, 5- hexanedi am ne, N V
di (S-nonyl)-i sophor onedi ani ne, and

N, N-di - (3, 3-di net byl -2_ '
butyl)-3(4),8(9)-bfs-(Mnonethyl)-U oycl o[5.2.1.0(2, 6)
] deba g foctivaloe @fobh @ohdNRadionld(y poeferned dliphdty HinminBy Hayd qyolit GP
di anmmeﬁwwﬁmo@s%eﬂ%xmﬁmﬂ uea -

mcknu N -gliisbid Siphasih "R Yiked ?1 |
. -n;.g%m Al %ﬁé
(b) “A |.C Yol 3 ﬁt ‘

(b)’ 0T it nena, : h?’l*f’%"" ?I ilg Wdﬁo‘yﬂypﬁ

di aﬁ?%y‘ﬂ%bé’ﬂ% "ldﬁﬂ%’l metitnd Aeyvlohyxencdiagive. -mmrl
, anl-hreglopirerediamibhe  hy dr v dadicygléheppusbisinpthyleininehe di smi M}/
| IS ;Q;gmMmBﬁMd ﬁmﬂﬁrdaiyl dignid, | ﬁﬁ(p-g;:héyelohexyl)mﬂhme,
al i fnbtﬁylweyclbﬁﬁyw 1 i3 Biambb A6 0
chaialdmﬁih&i:ﬁi@ mmm@haxmmwm “i(ﬁbesg%ﬁ-

shiod a6 z%slaéxﬁn %g ed, bl
aI |]Q biSieRd a ﬁl egylf_r
aI . t"dﬁ*rﬁ'ienm TCD
portl ons and have four to ten carbon atons.
100251 SUI table aliphatic prinmary diamnnes incl ude
butSubgomrarent @i mited to, et byl enedi ani ne,
1, 2026k nApratiphatie secbnday i dinniseo gipen stiphatic primary diamine are
1, 4sbtbmpinem ((e)fol 1), ThelipdiicRoRAHE BRRE and the aliphatic primary
15 -dikinfik cdbedn kw&mh&e&mmﬁﬁmm&ém

d'%)’oﬂn%e% d8Co aro i
A”&e b E’#”‘%’E%”@c%ml i

l
o e |a|mene ¥ rpmay fiAmioe of (D 8 jn the
j:"é@y& O

dl am ne, ye| ohauneb| s(neta‘&yl anme) ,

ﬁﬁ’é‘ﬁ‘?‘%"(?@i"ﬁy
ernt {b). - Similarly, when the ahpbatlc
b| §mmmwmﬂofaavbmwmdwelaey Isdcomaltuly aom drtiskry. axting thydravagpyl
e rerouperenitalile Alipbiatia necomlaglismies andlpréident ey thaeort @4 8s described
1, bBovel ik siboahoRnEz). Wied 18 iRt amme%na.mmm (c)
3( 49 anS{iSHhdd dacon&@ma&af bmbx} thé dnB¥eY,
HeQugiahd Sl

E%EM %%2‘“;%
e

safk S t) (ﬁ‘“’Aﬁ”‘ﬁél o dhrme, fo, twgive stbone

an@oms Expmplesaef| suitalei wmmhm dnclude mmm-wb)

of Perityl) hexythbeptyl. | qotyh tuonyl,sdecybndbdecyl, eridathi ike. a Bobfdmod aliphatic

al isggbalety clispineswitlyprimary amino hydrocarbyl groups have cycHe ar straight chain
hydrocarbyl portions and have twelve to twenty-five carbon atoms.
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di am ne can be in any suitable proportion relative to
each othar, and tlraieconbined total anmount can be in
any relative proportion to the aromatic primar y
di=line of (1). Preferably, the proportion of the
conmbi ned total anobunt of aliphatic secondary di am ae
and aliphatic primary dianmne relative to the aronmatic
02878 Exarggl@mfaﬁp@ﬁc §ecohdry dlarhi€s ha{RB P8meHy afhirks HydfdRarbyl groups
Cs. 0 % Sui tabl e aliphat] gr EI‘I marl)'é dkarrges. foi\T N'-didecv]
i EBpoAEHt éﬁ“salﬁ&e‘ﬁ’r"éf%? e gidodqrlefhyisnedipraine y §.N-didecyl-
Heslgmiibemopdney eNNrdisanyt b rpbhaneintpenbne, SNAN'-deeptyl- 1 akeamino-2-
&Qﬁy]@édt%?tN,W-dﬁﬁ-%{?{}‘ziii%)/diﬁhiﬂ!?ﬂe&§ne9fNWQ?—Q?@@)@,S-GM&MI-Z,S-

Mok AR SEtiamary i NOS-HEPe B Boggheranc

NMEdeh oty 4aliangiesgyclodbexhne, ald,ON-diptinyl- 5 Blopdoheaaehts (fethylamine),

Mﬁke.ambnﬁ-@-%?ilz}g% ?elﬁs?ﬁx@ﬂﬂ?l@@)ﬁegNgmdﬁ‘-ﬁ:pﬁ%)ylﬁﬁ,bﬁzi{%iﬁ&%ggne,N,N'-

C). 1§ an atli c secondary diarnjne; e .
%ﬁ‘?‘ﬁB‘ﬁ?&‘&@é‘PB?‘i’“wf‘oudgvl\%rrdépeﬁﬂ‘hdpgf?a‘?wd“a“e’ N.N-dihexyl-
by dr dicaribyd o garanieon NN hi&bn delegl )i- ¢, 2dd e ine cgalohbgane, N,N'-

iﬁé&ﬁ%ﬂoro édiam@,fh?,p@hioxm)ﬁ;ogg&gﬁ@giag@ﬁé, m,N%p&Matf%% diamine,

e am no bynocarbyl groups I phati c” sectondary
d4hs H€- can” be cyclic, branched, or straight chain.
Preferably, the am no hydracarbyl groups are straight

SR oon@hnafror e preferably, branched chain alkyl
@ﬁﬁﬁps havi'ng fiurn three to twelve carbon a

t .

| [gidmiges Gliehat alsarllsd di#fi@l?l@@arab%/qub@?%mio(gi?f@e@mnent
@i.Brbgesgas fop§rming-diittiyds fromyeindayy diahiexydre proejded/in commbylly;owned
&?Qﬁ'c{%no S8 A gﬁga%}{ INe. P1)Sbo P9 fﬂ%ﬁamﬁ L8126 &fla PCT Application
al i phatic  secondary di ami nes i primary am no i
1891&%3&‘%%5&9[5/45?%@‘@@9@@ 80.1280% Othar digrigriresf gieghods for making
diysinecaatiyd Wi 1608, a0 d.H.aPae None8YR5000 ahdve s, Patf Nve4,536,518.
@?ﬁ(ﬁon tAq‘Srgﬂﬁ: diir1§89s| &gﬁﬁ% .%1}3 348, %:IIL 9%§JIOIF?:(&%F@C| ) ﬁre?efnted by the

I phat 1 ¢ secondary diam nes having prinmary am ho

fipaEcar byl groups that can be used in this invention
are N, N -di dodecyl et hyl enedi am ne, N, N -di decyl -

1, 3-di am nopropane, N, N -di nonyl -1, 5-di am nopent ane,
N, N - di heptyl - 1, 5-di am no-2- et hyl pentane, N=R°
N, N -d!-n-b Vt-1,6-di am nohexane, R?

N, N - ghie- n- propy!l ) -2, 5- di net hyl - 2, 5- hex> R®

, N - I at ni nocycl ohexane, N, N - -1, 3-
i ar ni noc Kane,

, N - 1, 4- di am nocycl ohexane, R
N - 3 %§Johexanebis(neth§fanine),

, N - T ohexanebis(methylam'ne),N_RC

N - di - n- prRpyl - 1, 7- di ami noheptane, N, N - B

-n-butyl -1, 8-di am nooct ane,

, N' - di penty-1, 10-di am nodenane, N, N -di hexyl -

, 12- di am nododecane,

N -di (undecyl ) -1, 2-di am nocycl ohexane, N, N -
hexyl i sophor onedi am ne,

N, N - di octyl)-isophoronedi am ne, N, N -di pentyl-TCD
diam ne, and the Iike. Subconponent (d) [0029]
Diimnes (which are also called diketinmnes) are
subconmponent (d) of conponent

ezZzrzoezzzzZze 2



(ii). Processes
forforrningdiimnesfronprimarydi am nesar eprovi dedi ncom
nonl y-owned copending U. S. Pat. Application No.
11/390, 777, filed March 27, 2006, and PCT Application
No. PCT/ US2005/ 47696, fil ed Decenber 30, 2005. O her

di scl osures -of nethods for making diimnes include WO
97/ 01529, and U.S. Pat. No. 4,855,500, and U. S. Pat.
No. 4,536,518. [0030] Aromatic diimnes suitable for
use in this invention can be represented by the
structures: NER N-R RDRD Ra RD RD R N=R Ra N=R
9 R6 N=t. N(r)R yheregeach R magsbe fhe sane or

di t &enk and each i sfa hydncatby\ grpup, It" is an
al kyl ene bri dge, dogar byl i deae group
havi ng at | east t OBAL) Aromat i ¢
diimnes that cay g jon are
aromati c Marines ch the i \. Jrocasbylideno
groups have at | eastj car bon atNOmg“@ne type of
aromatic diimne that can be used bhjthis invention is
either in the Solt e&rene phenyl ringRrechaving two

i mno groups on the ling, in which each position ertho
t 0 wiwrerach R’ guay beotpsamé oERront amt @cteR* i/ yoroaity) drog) KNipan
Or -dlkyldnb1Bridaa @ efth H°\iDa BiBetysbyiididd Gfoup MaVRCH O6kstivo 3Bbon
al kydene bri dge and havi ng one |nto group on each

ri N@est) N AR okl t&?édntﬂe%d%

bea‘gﬁc Bﬁg@ aro o'_
@M%% ghivesd ’s‘i"“%ﬂ’%ﬁﬁ f

g, dns, i, il A smp
s ub(s R\ heprs & b F.sema’r g foen off tvarphrayliringseqonreeted byrpn

t helkslsns bridge wo bavisi orsyimine iErvep prosaibirins: inwhicneesioposition oo on
t heamyiingaroup tears & hyairdcgbyheofp. t Avpther iy dromitio dimicotuteat ked

by vesd ia Eisyitventivh is a0l gemanciidrdn in ghich @ ldaf oRCrogi@bRhR cach
€aCifiink igfogp hak & Bditshenldfn di)y GHBsHEAY kndaVH ROMANE diikBe RRARY i
ri mmawda@pﬁabﬁ 1@ B iR twd) 4R P Se Bfm of two

SUighay fid S wug%&g% o
a.eopeyn s 0 O RN
d ;ﬁ%ﬁ% 5 o8B pat s op %ﬁﬁp me%nwk

e
tieptyl, octyl, eyclooctyl, nonyl, decyl, dodecyl, phenw!. benzyL md the Jike. When the
aromatic diimine is in the form of two phenyl rings connected by an alkylene bridge and
having one imino group on each ring and the imino group is adjacent (ortho) to the
alkylente bridge, the alkylene bridge is considered as a hydrocarbyl group ortho to the

. imino group. Preferred hydrocarbyl groups on the phenyl ring(s) (ortho to an imino
group) of the aromatic diimines are straight-chain or branched-chain alkyl groups having

. from one 1o six carbon atoms; particularly prefemred hydrocarbyl groups are methyl, ethyl,
woptopyi,butyl,mdmmturesoftwoormomofthesegrwps. Here, the preference for
butyl groups inclades n-butyl, ses-butyl, and t-butyl groups, The alkylene bridge of the
two-nngeddummehasﬁomonetosnwaunamms,prefmbly the bridge hes from one
to three carbon atoms. More preférably, the ) '

:‘
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aromatic rl imnnis in to formof two phenyl rings
connected by an al kyl ene bridge and having one am no
group on each ring and the imno group is adjacent
(mbo) to the alkylene bridge, the al kylene bridge is
consi dered as a-hydrocarbyl group orthe to the into
group. Prefersed hydrvcarbyl groups on the phenyl:
rhtg(s) (ortho to as into group) of the aronmatic
diimnes are strai s$-chain or bnmched-obain al kyl
groups having fromone to six carbon atons

par talplededriye m%@wﬁ/ém dM”?’tmo twoo y,lmge

of hﬂ%éme&%gp 'péd{y?:e% %’f runce for c-butyl
gr 0 ngllthug'g‘ﬁ“ SHRF Gty pryypetic diimine
oo w ot iy —
has 'HF]@D(H” asomgtior aRstfombly, Hbe imino
bri Mdmm sumhtfeamxmmm chain atylidbde (gevups having -
pr efroh aib;;;p mmmmac% ﬁmsgmblb&m;; hydrocarbylidens groups
- - - includeUgtiflyliddnk \Hrepmdehy, iisdSreny Qlycibgco Eﬂe?ﬁ i
at oges-buthlideidl Y oyefoBisdidkRd z@myymt,@kéney 3 £t 26 %‘;{%@m’
tﬁe

o e

Sbmﬁgl%?cl%tyhdme 5- '
Z?.rmgt;& &% o, DD s boidee, 3

ar ovhglethyligspeat. o MW%m hesphthylidensa x nispidhylidsns, 1
gro?ﬁp@’n%?bﬁ‘amﬂghal n or branched chain al kylidenc .
gr. ollf4] 1 Breferrgl ardmaticrdiiniines evith twosinitio @REIRQA 0B phedy] sing have the
Ex cimfrioegoupé neetil felatiectol @b othdtr RCHRED Yirdre Rl Giiilined % imino
| NChydedarbglidiyid frotpy yqpm&amm b@ﬂ%&ammﬁm group

- 1- W%@%%QX' g’?"%ﬁ

secﬁtmtﬁél ’ﬁ et ﬁ? {‘)’X ‘1!3 eee

n ‘= : ene Aty
g o b bl - ::%

w kiies i‘fﬁ'?j? ?at%m WWH%@&?%VM"G%“R
_ rECH Epaedteng gewmsand erpeys pajethybgroup, and

i oe"ll phorylidene, ixr phoryl i dene, - -
he 0036} d%fn%ﬂ'edmaﬁctﬂumfehgllwh&h @it igten ix,on each of two pheny]
Cy Gingmwheyd thelovoephertyl ringo avy kint@Ra via e BRI SRBse, have both imino
10WMémMzwean§mmym%
2- il typedi A1bkupSlRMN Pherd cal Y5 J:apd}flér Jp{ an imino group is an ethyl

na%%&ﬁgﬁ? H'ﬂﬁ h‘ima& '6 Wpﬁir‘eg?derﬁége

|c didm ne%swgﬁ LNt Noar uson one phenyl

m e | ”@*g*m on Pyl ripe sutgble. B we in thd

Bt are oo (9 Né%dnwyﬂxmu 6-triethyl-1,3-
eh‘é“ﬁ?%b“!ﬂlﬂ@?éﬂéwyl-mmmﬁ Nhedie-

or PB%‘YM@ 4.Sitrisktyl- bk hepreneibenine)y r ONN'-dilsapropylifefior (A indithylse
t omsihyl-lddrehbompdanipeds .  Par t NOdbiaed-Yitylideit-€1, 4 Gelhye-methy)-1,3-
ar desedndiantlie), mmwmmmwmmwmﬁﬂ@ﬂis%m

bemaepse&-mymm.(mamﬂmﬁ t hyl grou

hitkR1chisftede s SADIhdi .96 NP8y Bl L %m}a.
ar @mﬂpﬂﬁéﬁﬁfﬁ?lbﬂm&mm N,N‘—dusmpyhdena-(z-mcthyM 6udti-

sec-bmyl 1,3-benz=ned;amme),
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| ydr oear byl group between the two neta imno s is an
et hyl groups group, while one of the two remm+"g
hydrocaubyl groups is a' nethyl group and the other is
an ethyl group, and mxtures thereof. [0035]
Preferred aromatic diimpes mwhich one [ame group is
on each of two-phenyl rings, where the. two phenyl

N INER1 e&&oﬁepﬁ%m@néf)t 2_rRdthyAlai epaa laguBl-i @gﬁnzehéa«fﬁmh@t hNN-

%&?ﬁhE‘%ﬂ%{ﬁf) *{5; é&g@yﬂ gwtg%p 2 klﬁﬁ g?nzeqef:ﬂagnq Q\EN di(2-
hugenglidconpd dnc-whenerepth, 3Iﬂty:dzanccambyie gNOlpli-sdct ueylideneat3,5,6-

I, th r L 1-1,4-
I SRR Wl SOy s, e bl

gRediABIne 1 yo bydrocnbylldene stoups are
(08357 3>Hxpinbled en@omatisdinniber iy Mhtkdrae imino[¢B@PGdorDiacindiie® phenyl

ﬁ}%¥ 'sﬂ&bgcf&rhsk MB%\Q:HR& 195111&’&@ N2 gﬁEB{)L J{yh&l&e SZLQ h@ﬁl!yfeneblsw -n-

r use in this__invention Ing are not
Rlapyltrw?qe@wﬁw Nedirrec- éutxh@nﬁz@t%methyl@geblﬁé ﬁzpéﬁ%l?ea%ﬁ?salmne%
NN dlii -ssebutyliiyd- 2@ hmethyen Bbit (3, @ i hylprdp ybdaea@rarnime) ,naN, N'-di(1-

%j%utglg&lgﬁ en ) 2, % rgeth}llcneblksl(S ,6- dlhg)éylbenzene mme) RI ,N'-diisopropylidene-

enty
Uéﬁﬂilxl,?j)ﬁ]a\?gy@ fhdlé-ggty](bgnzgma@ﬂtnw* NN-difad- qulet}yl “pentylidene)-3,3'-
hehgered(B6-ai-neptylbenzeneamine), N,N'-diisopropylidene-4,4'-methylenebis(2,6-

c@l& h%lBszgr?egﬁnrgztbylLﬂ slene. \glﬁyllj&feﬁ‘é Q%h%%th%étm& 6 :hle:'t)’nylbenzeneamme),

R aagBr sy s raetsdersbigf e igihabmensamine) S N Sheivliden)
4 Me)thylenbbis(dj6- cﬁﬁ&ﬂ&pﬂbﬁhied@ﬁﬁ@ NoNdtyalpbutglidend-by b mdih @enebis(2-
g&g%ﬁglt gl?aéﬂlyl'ﬂgh% negfn?ﬁ’ R%V;ﬂ(%@&h&f‘z RyHoftinylidene)-4,4'-

enzene
IRNhYISF@%QIﬂB@bYW tedéh@t_ylbenzeneamme) N,N'-di-sec-butylidene-4,4'-(1,2-

diRanddliyl)BB(T, @mydthﬁbmemmhe)s NachB(ﬂedycm]‘ieﬂ@’)&thyhdene) 4,4'-(1,2-

SR, S o .02
q&hwedwl{b}s@y@ﬂammwléﬁwinpa@ﬁ@y ( D-NetiR3irhgngetylidere)-2,2'-
hethynebisG:HenZR ﬁ@dﬂgﬁiﬁn&&ﬂme)m IN'-di(4- heptlyhdene) -3,3' methyllenebls(?. 5,6
t

S LRy AN IRy o SRR o
tuw&w%qnawymlzem B, M-4i P&J?P%ﬂéﬁyﬂldw% Aferyrdndenichis 53,4.0-
teuan%ﬂmbdﬁlzcrﬁ:e@niawaydi thdere- 2, 3,

[kﬁﬁ] a@i hgalo at1c %ﬁ{x‘]ﬁsﬁn ehgcléhﬁcrey gezérgglgyeéi in thtls mvenHori 1ni1ugle but are not
1b@|ﬁPﬂen@d| n@sop@@swqena&mné@ae@fawmm s terididene-1,3-
Heﬂzeﬁéulaﬁqlﬁn@mwdﬂsst&xgrd@hm 1i @béﬁﬁer@a@ﬂn@m chwmﬁmyhdene 4-ethyl-
]'\# S Sedl 5atg§$e eNfNorgle %g%ﬂ ygden ma@ tel ]tD gn grllz%%ech amlne) N,N'-di(1-
Ofy;algptyy][g@ghm ann@tyl 1,4- benzenedlamme N N' d1(undecyhdene) -(4-methyl-5-
HpN1- 1B -begEeldiahindg ney & -di (2 sk fhple 8@l 11860 1, plaopyp e fI-1,3-

Zenearl n

T L
l:ylltem@]wk:eﬂeﬁhjxﬁm@l)exylp\l Nber@pr(emamme N, N -di(2,5-dimethylcyclopentylidene)-2,2'-
lﬁétﬁﬁaﬁyﬁséble@ztehadmﬁ@ NN &n%nm?ﬁ&éwlzenﬂm}@(eﬁe@s(eédaea@éhqw N,N-

ene m Oopr o

e habre R R e Bl gy buytidene 3.3
i tiylatieps (Bedr emetamyiine B- pdnY yHii(Geme)hy3d; B'cyclohexenylidene)-3,4'-
lﬁ”@@}m&ﬁa@i@wé@z&eqlmlmeputw Nerm@@%amlﬂ@ %1 2-butylidene)-4,4'-

metﬁ{/lenelb zen SGTG?\T ﬁ1(3 pennPllde e)-4 an ? i(e

aned1y1)b1sbenzeneam1ne
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di et hyl benzeneam ne),
N, N -di -sec-butylidene-4, 4 nethylenebls(Z 6-di et hyl be -
nzeneam ne),

N, N - di (benzyli dene)-4, 4" - net hyl-enebi s( 2, 6- dlethylbenz
eneanm ne), N, N -di(2- heptylldene)

4, 4" - met hyl enebi s( 2, 6-di i sopropyl benzenean ne) ,

N, N -di cycl obutyl i dene-4, 4' nethylenebls(z

i sopropyl - 6- met hyl benzeneami ne),

N, N -di (3-net hyl - 2-cycl ohexenyl i dene) - 4, 4'

neww'm&cﬁ{azmm Y0 vﬁ%&u%m? nﬁmmla,memyl 3-

Qe N,N'-dx(phoryhdens)—B,E'

en )44 ~mothylenebis(2-

Fribf’ _lnptbqlen ip(3acc-butylbenzeneamine),
{1y ylppentylst Jopsapesivhbis@euthy heaponeamive),  and

N, mmlwmhyﬁdmmmmn@ebﬁu&mwmmm@

et [0939% NAlipheic3Yjidhings dry dls @ét of ibeRFHOIAEE) UF €@ burative mixture. The

N, Niydebhaif mmnyi,m&en@aaua diZnindTheh ¥ |cRiRs, tu;ﬁé&aﬁnémgm chain

tri Ny@voNdriye carbl ion" refers to which the imino

N .“5”;@* it o ifeé%aaﬁg etk Bk BE W 50 ok s

CﬁQ o U ﬂ&%ﬁggag% %FWPm?ﬁbt Wﬂﬁﬁggg?;

fﬂ?‘zﬁh %W%mmyhm grps armsm:slmhmmor bmnchod chain

N NelkyHdengs srpers hginecfomethfs B e rarton atina mExples of suitable imino

N, Niydrogastglidend) U fpiris 0 cipindd , thyHdens7 eipeiidie, N Gsopropylidene,  1-

m gyelﬁbnﬁ@!ehgiﬂwial%ﬂﬁ)dmﬁ éclaftﬁiaa{ue Bﬁhﬂﬁr%né, z-ethyxbmyhdm,

#W BOEHa, | DRAGdne  31¥dhmen 3 yigeb ,s
ﬁ. 15 aspeiiyiiadle] dz%aogaéayﬁ&he, bl derk; %néeﬂe;

il U

00

T 5“%&;% e e
hé ) )lsedmﬂns invention mclude,butmnothmmd

VI 1 ‘fi 3
N, -1 WW%W@WMWW gylaminogropane,
be ABREr qsllmc)-lﬁ-dmmomopam, N,N'-thtl-cyclozmm;wlaﬁxyhdcme%1,5~
N, Mmm#ﬂmmg—zmmmls ,
N, Ni-sectbétlidene-1,6-diaminohexane, N,N'-d:(S-pmtyhdm) 2,S-d1methyl-2,5-
bumeﬂmhhdﬁaﬁm¢ﬂmﬁﬁéq&ﬂ nﬁﬂ@&ﬁ%ﬂﬁmqhmm»

de‘FFé‘&P%ny .lﬁ-éw%yxe@ ;chclohexenyhdem)-a ’

BORADS) wleyclopentylidene)-1,4-diamincbutane, NN'-

N, m(mmwn,ﬁﬂmmm yl i OENeifabptiylidene)-2,5-dimethyl-2,5-
e béxgediaming,s ( b eNNedi@adetylitsne)-1,2-daminocyclohexane, N,N-di-2(4-

N, Methgtpdntylifag)ti Efakmirtt, dhd N(NL-aids: ﬁﬁﬁﬁ&ﬁ gﬁgﬁgene
am ne, 12 N, K?#dl(nadecylldene) 3,4 (?, - psopaned

y1) bi s(b~e), N, N-di(2,4dinethyl 3- Penty

)-Z2' - met hyl enebi e(5-t ent butylbenzenean1ne)

N, N4t (phozyl i dene} 3, 3'

nmet byl enebi s( 5- pentylbenzeaean1ae)

NNP- di ( 3- net hyl bot yl i dene) - 3, 3 nethylenebls(6

i sopropyl b~eneeni tre), rREpEemdit

hept yl i deoe) 44' - nof t | enebi s( 2- nethylbeazenean1ne),

" N, N -di mthylidene-4,4 -iadhyl enebi s(3-sec-butylb

=neam ne),

N. N -di (I -aycl opentyl et byl i dene} 4, 41- (1 2- cthanekl)b*2
- met hyl 6eozenr mw), and

N, N -di (1- pent en- 3-yl i dene) 44!

nmet hyl enebi s( 2, 3-di - sec- butylbenzenean1ne) .[ 00391

Aliphatic dtimn ' are also part of subconponent (d)




bydnrarhyl portion of the aliphatic d& m ne can be
cyclic, branched, or straight chain hydzorarbyl

group, where "hydrocarbyl portion" refers to the

noi ety to which the Amino groups are brnnd.
Preferably, 't e aliphatic diimne has six to tarty
carbon atons; nom preferably, the aliphatic diimne
has ten to thirty carbon atons. The hydrocarbylldene
groups of the Amino groups of the aliphatic di=
‘generally have fromone to twC ity carbon. atons t he

- hydeeaéihy bithioReengt®UPS MY be strai ght chai n,

. .E;gmdmﬂm&%&&&&eﬁ&ﬁ@ﬁ&@ﬁ %
cha neﬁml qt egr URps “havi n &E{ _three Sk mmg(ﬂm
- ﬁ% ﬂffl-’rrpa > be included when
cy-cietfsents end/cum!;@m dewme preassed of the :msmﬂm

eycﬂ&bb&ymMMﬁummﬁheﬂhm citeader coBpagition, @vdt whpsl- ded, optional
‘but inpredisiy dbe Blejiied togdthetl @form a BrviRfure foflowkkibg BRSing this first
CY CinRpRaHilhl therigRghntie By fof Mhﬁ%ﬁb ARLRLAH nBERE is sllowed to

2- CMﬁJ %&» LM&% teandthe

e 4 e D ) RS e
> 05*3’ ' S° f‘ﬁ“ﬂgﬁ?"’%& i grocessesof the
5- OYFRRR, i1 - RIS, With _po HHBIEE 4P (oh
11198siPrapofymer Hinglyptheramine iy mixedswith the chaip gxtpder comppsitiop

- thi® fqmwmhmﬂr#@p @vsmxmﬂs taimesd wight the qwmmlymmo form the

N, Niesivid polpmerp yThuslcthe ehaint ¢xpehdee coipastiiomeis reacted with an aromatio
I\NVpdtly!mmbrﬁiylax ftest @md palydll ia@ifr 40 [ B polydilieramine or with a -
N- Gpdpoliy@e ok i deaigepolyntr 6 thi\itieyaais AR theYoRbicir g,élyemm In

cy%@gﬁﬁwmlm‘eﬁm} %2 of GlaafRRRRatR
dlntthyl 2- butylldene}l 54an1na2 netﬁmfpenf

ea oﬁh@% i n1aob xane. i1
| EL gggﬂﬁ“?gwﬁgﬂ Bl u st o

oontmtofat]east()l%

M@aﬁm&e@’a méwmm of this imvention

g x‘yama@ﬁ@» Tgne fliiscoyroats) €TRIh eylaprodiisocyanate, 1,5~
N| dijsoryetats, ydhisraphdnylehe n23-diocyauiien rhitolomy odiistresnata e
| Mihfsidine diisocyanate, tolidine dHsocyanate, alkylated benzene diisocyanates,

. di (aktiflent-ineduipyed <RmReNAsbdysiarejucl. & RME/IQBEMRIE dibéamidy
*Wﬁi@m (MDI), alkylated analogs of methylens-
ﬁm%éc'mm&%b xbﬁmm%ﬁr) -dq)henylmcthanc' »
&Hy } : alﬁ%@&%ﬂ%ﬁp%ﬁs«:y&m NL pmfen‘ed atomatic

%Em&em Exanmples of isocymmes

t i fog euampler S, fhotpeid

i cﬂzwcwaplb MQWW (somenmw referred 1o as
1 zmmmmbalp)éhatmtymmﬂym in making polyurethanes, polyureas, and
NNmﬂM@b@mwmwumtyknyﬂkdpaw@ﬁﬁnﬁﬁm@bwﬁ@dm5ﬂhmpmmkanﬂp
N, Iﬁhydrﬂjﬁ&)ﬂﬂﬁh@fp&yhﬁm&@ly&gﬁﬁﬁbwm@&hawofmmbb
di (EBIdlé hichidel GBI ethdtembisYE L2 dpropflnsa By B ropylencosy)
NNﬁ?q; uudecylldene) 1, 2-sl i am nocyci ohex(r)e

2-(4 nethylpentylldene)-lsophonnedl e, and
N, N- di ( 5-aonyl i dene}i'sophomodi anri ne.
P- epl aeenent Page: 13 Proeesses. of the Invention [0441]
In the processes of the invention, a polynmer which is
a pol yur et hane, pol yunagplasinent Pigk Y4Ir €a- ur eti ane 3s
made by m xing together at |east one aromatic
i socyanate, at |east onepolyol aodfor at |east one
pol yet hei ante, and a chai n extender conposition of the




invention. As is well )nmown in the art, other
conponents may al so be included when naklng the

pol yur et hane, pol yurea, or pol yurethane-urns, such as
one or nore flanme retatdants, thernal stabilizers,
sndl or surfactants. In sone processes of the

i nvention, the polyol or pmm na chain extender
conmposi tion, and when used, optional |Ingredients, are
bl ended together to foama first mxture, followed by
bl aadiug this first mxture with the isocyanate'to -
f or riibatylemcaiyeal, pilyQintylefsox) lytol§ @AMDoRinkitAG il Srod dpritRine,
to mmwmsmpa arwwmhymﬁam
i SO 1%% ﬁ %emn reaction

piigek, Card
BL :%ﬁ&t BPQ?&%? tger#; &f%; @ ine-capped
ext egg 5 cg?r’ﬁ%%fx?’( on- 'ﬂ’ ’p’&f’ weight of
st i 00 wi66es. ﬁm&mhmmmmmmmyaﬁuhMbuﬁuem&mmmﬁsﬁﬁwhasLﬁﬁmmws
i SO0 t s, mxed with polyol or polysteramgne to-
 or M s \Cheicl SSpy 1 PR TR G a
nrxadnmmﬁ*mddm@rmhahQMEwoaumkﬁmmxmﬁmqﬂnmﬁmmapﬁﬁﬂéﬁﬁﬂﬂdﬂk
M X triaming of AEDO tokifsBulichiidht, lmu-amealpsxyprbmde widdaikdiBe of 4000

gﬁgsrﬁaﬁ%a@tﬁ%ort@b dar o%rrer Thus, o‘;flg?t%%

pol bRAGY ope 2 Paidne? eﬁ:séoooma O8> DGO sl pheRiisd

one et her.am ne .or t.h a, prepolymer or a
que epod¥ﬁﬁgé Q% Evgﬁate and the. polyol or .
pol eta H@mﬁ?dgt dIVgptiopy, fe  polyjeopraiat is fide

of ?ﬁﬂq@ﬁHF?ﬁﬁﬁng P@ﬁ@%ﬁ@@FﬂhﬁFmﬁ$° o) iventiony at lpast
1un%EEﬂrﬁéﬁ&FB#ﬁwﬁeﬁpﬁsgwgeuydhudgywanﬁﬁgngammcmmmmmm
pol (i of &g phaitedxwadehewiposifion is drapatkt primary didrtheCiy @hich @ch position
. gr oufhs to dB@mbn Flokny beais [ Gydrcabylarap,ahd WlktCardnatib MronayNiRine
C ONis @ the Gfrmadf oheSbEilyl Bngl Biding Byo Hthd) Brbups Ah WXBrirly Cwhich amino
POl pbposry ﬂr@ﬁbﬁﬁmtnhﬂve ﬁ%hlaamuaaﬁ% m&:ﬂ&:&m&

t h'ﬁ‘iggﬁwg % i 2&“%%’%?“%“
I
Lgp Ieg% %ﬁ%@' na e rgghen;fgﬁé

i i socyaaate, brtoluene -di i socyanate, “diani sidine
-drrgf Wﬁﬁ&?ﬁ ndlrsocyanate ai kyl ated benzene"
d |[§'&‘ an&?’f‘eg"l?m% the Anventiom ereooyursthanes, polyureas, and
di ir® (sm@hmasdhépﬁyh@mdmuph@nyIEﬁm&sﬁﬁyﬂﬂﬁ&@g
es aektinaeis (cyredyted), thotelpylners esti eingd y diffirint gpliatak.cPdithines,
3I loplyatkedd ardrlyogsuethanse sl wicthe cRbine éxisdlr @SinposiBsd 'R tieC

| | 6868 Bile Biore([dBdiatle @ﬁhme nnd, at & minimum, the physical properties ofthe .
3, Jrotylerd Rio M aitfhrlly BARE clsin R il dds or 81
poh*ggkhcnggkp¥15@§,&3%p di}Ls c ﬁg re erred

| SOCYana Pe

aro i S

di ho&?}ﬁ% TR 5‘ Fypasion i pb ﬁ"%’ 8?%“ ﬂ“dﬁe
used VSYECIHIYAERER: for exanpl e, US. 4,595, 742. :
[ 00949 | sody B polygeer S Gty Biss imdention i Mﬁm%s.
( s Gretitylenadiphanplf diiscyrdate; gnother praferral pobmiwr faneithbypbik javbmin is

t heformed &orh yap legsh lohey polyedetathine. MAhdthen Grefeared/ polyicd B0ed by this
polipvestipnds fmell fn| sy i dextehh RARRSiNEABO Be | ifveahidh G Whith
WeioGionét @ Gaarwme 2008 m REHRALYR }nﬁ Ci2tlo Rn amino

di % | andWnicR0! Yhydrie po a but are
usual 1y dlhydh C. g%bgnples of suitable polyols
i vel ude pol y(ethyl eneoxy) glycols, dipropyl ene glyco

- pol y(prcpyl cneoxy)

Replacement Page 15



gel s, Repl acenent Page 14 . di butyl ane glycol,

pol y(butyl eneosy) glycols, and the polyneric glycol
from caprel actene, comonly known as po] ywpm aet one.
The pol yet heram nes used to nmake pol ywt anes, PO YM NN
and Poly urethanes ne am ne-capped polyols which ate
the nmention product of a polypi and then an am ne-

Woﬁlﬁltlcafkrhﬂir?@ﬁn% 1§I BSth@ forMyRIf |onéi§heﬂ 18- 1av8é two amino glo ‘ES on the

. coi.nin 0 ers Ye?r:‘le trnmt C
lﬁ‘z\% hABHRG 5’1%35 ?1% ”511 °‘d?a‘a Ve & % (5’8“" §8@/é‘¥ QP“C
ponrserfctha htomativ giilraty dapoleyest hetaarrlaties tkerguvties and/or the ortho
l@?&ﬁﬂ)‘yﬂﬁ% s)of tVabiadi *1ma1fyr(i‘i’él’i?llh@:j Rk 1@&%}'1“ %’i‘)llopyl butyl, or

any and include’ Jeff raine(r) T-5000,
pyP'ene oxide triam ne of 5000 nol ecul ar wei ght,
WOPHI @tlﬂm&k@m&a@@d podyomer docivgd by ks iamdntien Bffor8@0Grom 1soph01 one

&IBB@}@Hit@ratV‘!%ésg hhe pShdthekfhine aﬂ@lay E}{a?rpw(t@rm%l 9251h9&1t10n in which
di am ne nol ecul ar wei Je9' sm nhe

GBEBOEN 41531 g B FEREC Y PG Sl igfetia gOgHu Cichine, and i
wketha hizphatiesegbrtdarydiefofiaeds hel'rdi-(3.3@0ethdrfebulgf-il edimhinohexane,
W@QQ (Mfét}i%p%ﬁﬁz}}qgoph&%hé/o%éuh@ 'bﬁmw 883 il Pﬁ @Etgl)cﬁll) 8(9)-

n a preferred pro

‘?%éall?lﬁ%ﬁgﬂbﬂl‘:y?lﬂ@ 108@ é@esﬂgﬁat eis 4 4
[064R]y| dhe dolplveny Exathiples ooy prescmtdmfoalpotmesrs griddsenti@r) and are not

REAGRSS iR ost-;hﬁuﬂapefrg%'t scogéoétﬁfgl% @€ Pol yetheram ne
I's used n still another referreg process of the
|nvent|on conponent (i) of the chain extender

conposition is aromatic EXAMPLEd am ne in which each

[g@@]t ' %pglép%ahg# hePido e 959 Hgf 19%}%1&6@1 HXM%QQOQ%%M& (MDI

amino

1% ﬁﬁ&@aBH@nﬁﬁeﬁ%aOr ?ﬂggfgm 511@1@0%%6%%% Br?&%gndo‘ﬁffﬁrﬁ@e T-
3000 dpolydihcvdmiand, Huntsgeh (iRmidat) Wekaised toPatle the palylnegs, twith the
J‘%ﬂ&ﬁlm@ﬁﬁﬁoooﬂﬂﬁhéfﬁm‘[‘&@cﬁséd?)fi? (?5?%% lN&UerI%t[E)Hrrﬁ Qjoﬂﬂhé‘&mmy

has am no grou
%ﬁamewa%%@xm ?fa HiePICaneyy- lgt-bapencaiegingad ﬁgérdlethyl -2-methyl-
e3-bylzenddspfino@hacule thDD Albéerharfd Gdrpéresort) h& heaimde dysp&ising gun

(ED@’ é{H%)dSSby MlQIgacIS?g/tgrﬂ % %\Ll@é%ﬂ%d&&?gusg&ln)é%&?c dlt)l? btk gstQtYC mixer.

he T.averti o
|S§;iulf; Byxey vag ﬁgﬁégple@@ﬁg}g gl ﬁ@]}‘m@g m_ia 30 elements and an inner diameter

qiol3y Iﬂiﬁ:ﬂies{.‘(ﬁ%}&]’ﬂ%hﬁlﬂm&)hh AB@eaus orafpldshebdll nikéifvaih 43¢ lements and

agq#u%eﬁ h{lﬁ}%te 81“(? &5 [nt%fle%s(étatob“?@%§?+ T8 S can be used in

I ons | ypweas, and ®
[B%i%rl’@b}’-uwa %@@nmﬁawg Fﬁoﬁﬁéatéh]&ffﬁn@ﬁl Eggo and Jeffamme@
TOMPYEihhéeaS 104, ahdign alipnﬂytﬁmeb@mmaﬂﬁmﬁ@we; eGephredbirBe gthhcme

t he physi.cal rties
l{O?ml:‘lﬁ th?gﬁ%ha’f% s?cond ary i 18? we 1 % flrel & 161 I%HOD ? e%éval?nts The
lﬁqwar@%fvaﬁ ngxedeta grilper &gﬂ?ﬁ@@l taneh ﬁledﬁfaclmees it @cemaq qyasipjepolymer.
mleémaladh bffpE ﬂ)éffaﬁﬁ hﬂ’hs biradddenish the ciflid SRGLE (Do ﬂo?tﬁ arr]nlxtule
Q ain extender ositions of the

85 HRERR, PR Bsnchbes, W30 sELATEEH FOMPaRbinRl ik Yo e
quasiprepolymer was added to the other compamnent The mixture and quasiprepolymer were
mixed (reacted) by pushing them through a static mixer onto a steel plate and cured at room
temperature. One polyurea was prepared without an aliphatic secondary diamine for
comparative purposes. Amounts of the chain extenders relative to each other (in equivalents)
are listed in Table 1. The cured polymers were subjected to testing. Properties of the

polyureas are summarized in Table 1.
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w th the individual

chai n ext enders,

[0046] A

preferred polynmer fumed by this invention is forned.

from 4, 4- net hyl enedi phenyl
preferred polyner fornmed by this invention is
| east one pol yet henm aa. Anot her preferred

from at

pol ymer formed by this

di i soeyanat e;

anot her
for

med

invention is Snrned froma
chai n extender conp05|t|oan$LEhe |nvent|on i n which

onati-c—prinar mne in which
each position ortho tq Gmmnitive (¢ Buplbeakkuma Run 3
Nydroc& pyl~ group, and wni ch Repl agenent ge 15
ér/tgf‘:”. cprinary diamine is in thelform ofa]*)ne phen]yl
N, Ngdihavd-mgthiylpentgipd no {dr oups on thel ring,| ®which grd no
SHPSn lgnggta or parla relative tp each other, and in
_\Aium grougs. of the arommtic primcary
dﬂhhdm@‘hmewﬂmtabuehatKNe to each pbher andfor thgo
qﬁyygmangrocarbyl grdups of the afomatic [primary
| a-Re—at-e—het \II et h\ll | c-nnr on 1| h||+ \II oL
ﬁf%f@w@§3¢heﬁebibu®Do4X] Still anofBer pref@rred 1
pY- allgﬁllinoﬂq@{;{ﬁ@d by thid invention i formed from
rhacaoana i T o naviand o at l aactl aoanac—oaal ot bhaoy ~r Re
| OU'JIIUI UIIC UI 1 OU\J_yClII l <, Aatl Mo Ao’ UTTC 'JUI _)’CL rmer argr rie,
and a chain extender donposition ip mhich conponent
L IR o LR VS E T R
%em@hm&imsarﬁ %e is 45 57 48
I,pethyl -anbutyl)- 1,0 am ng ane,
ﬁ,h e_I’gha}Ig%%e(sg’-l@eﬁyl pey ﬁ/l ) =1 anhnr bhedi amine a4
diehyiN streliigtlf 3, 3- di et h 12320 psit | )-3 203,083(89) -2410 psi | 2180 psi
Y y p p
M pomet Nyt J-T 1 [5. 2T 6] e,
Eﬁﬁﬂéﬁi&éﬁiiﬂﬂJJﬂM ng ég ples are ?ﬁé% 3ﬁ® T 380%
pmmnmﬁe$om%)lll ustrathBOOpnd are ng)mﬁnteﬂﬁengC]350pﬁ
| I I tatl OIS 0Tl | SLUPE UI I. III S |1 VUIII.I UIT, B
@%%H;Lé5@59b0491 I n tr@ég CRUnpl e, 1 h&0iPShclyanat e werdS0 psi
Aed-siehi| enedi phenyl Jdishpacyanat e| i 163044 NGG30 pli
Robrmate@-9480,Humtsmanm—thentcal ) Jef-fant e ™)

D- 2000 and Jeffam ne(r

) T-

5000 (pol yet her ani nes,

Hunt sman Chemi cal ) were used to make the pol yureas,

wth the Jeffam ne R
in a 0.92:0.08 weight

(894 rP Iypses fgrmpylations @/e fplepaled as descnbed in Example 1.

D-

arormtl C prl mar

JJeffam ne(r) T-5000

he amounts of

Jgffélfmdb tmyd)G(ﬁa'nﬂHEﬂﬂz}fhln& 3= ﬂﬁ)ﬂwedifﬁfﬁnﬂ@laﬂﬁﬁExamplel The chain

e

I t1qn@pE2t@g.ug 5100

Gat?

nd N‘LNSdl
rat’i on)?

B

b

? 5] ﬁlmeﬁ]di ?&}t{l?l é%t a@éno}ilexm@ in various

NAKGsaRar lgy“@g WNAGS Etfgicureer 109red Yower color
vWEhS a Lé;ﬁi@ﬂlzbln peSdhk Wh 9pmqevem twa@ pSllyaiehs whie

paredl @ comparative
p%tp%lg]és m?u ks ovf\%le c%ala e;%trent?m? an%sfltgkfgmfcfl?@ gy %

eJbt aéer;fls)%edr 1HeTable 2.

Thesurggd golwplserer Sbietthd RfrioE vBrsperges of thsipalbiutess fyeshmmarized in

mhxey wth 48 el enents and

inches (Statom x R M5

formul ati ons containi ng i socyanate,
T-5000, Ethacure R 100,

and Jef f am ne

06- 48) .

and an

al i phatic secondary di am ne were prepared. The

Et hacur e
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an i nner dianeter of 0.25
[ 0050] Pol yurea
Jef fam ne D- 2000




100 and the aliphatic secondary diam ne were used in a

1:1 ratio by equival ents.

The

I socyanate was m xed

together with a portion of the Jeffam nes(r) to forma
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EXAMPLE 3
[0052] Polyurea formulations containing isocyanate (MDI, 15.2% NCO, Rubinate® 9480,
Huntsman Chemical), Jeffamine > D-2000, Jeffamine T-5000, Ethacure 100, and/or N,N'-
di-(3,3-dimethyl-2-butyl)-TCD diamine were prepared; one formulation was prepared using

® . . . .
only Ethacure = 100, for comparative purposes. All ingredients except the isocyanate were

mixed together in a blender for five minutes and then degassed in an oven; amounts of the

components in this mixture are listed in Table 3. The mixture was placed in one barrel of a

two-barrel syringe; the isocyanate was placed in the other barrel. The syringe contents were
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rs purposes. Anounts of the chain extenders and
Jeffam nes(r) by weight are listed in Table 2. The
cured polyners were subjected to testing. Properties
of the polyureas are summarized in Table 2. 17 TABLE
2 Conpar Run 1 Run 2 Run 3 Run 4 Conpar ative alive
R Jeffam ne D-2000 54.2 Jeffamne T-5000 5.4 R

ﬁélhﬂ@lﬂ e u]sﬁ)ig Lt]@:n@ it o%}pa Lot 1@ixe1aor5$ hagau eplai]tQQtng%uged at room
tf%‘P%‘a‘%‘iF g* %@ LI b1 2R FOTIER B gn he blendingof

the sipmgatcentants Fhec@ed farmplatifmsuvese then glpjec®d setestBigs danotifts of the

SR orSRCadof Rt $EEstedINANBlB. MEE fRGEBLHPhSEE N ﬂl’édl (3,3-
dness, 38 38 39

dg@&t%yLr%ﬁgﬁygé@ ?lé‘i’?ﬁ‘(eh“‘g%‘i%{t%‘ﬁﬁ 303 %V@zﬂﬂb@wg@ Properties
@she foshulpgins psi supsnariped in TEbrigat i on 370% 350% 390%

360% 350% 330% Mbdul us (100%) 1300 psi 1300 1320 1340
1390 1410 psi psi psi psi $ dul us (300% 2030

2120 2190 2230 2240 2120 ’S‘i LESi psi psi psi psi Tear

SRR, 200 BT T30 R T B TR0 0y 60 i
|Asmmya¢1‘trexte(dl\gﬁlyol 15. Z%I\I@% Rubi na®.e @t 9480_, 31.3 wt%
HileffasTieen [chewd)cal ), Jeffam ne D 2000, Jeffam npe

KRMe ermimakady poiy%l 09 5. 809,07 N N3 g g 5.7 wt%
(Jeffamine® T-5000)

Ethacure® 100 28.1 wt% 14.7 wt% 0
Amount of diamine 0 30.0 wt% 63.0 wt%
Gel time (cure rate) <2 sec. 11 sec. 50 sec.
Shore D hardness, 0 sec 45 47 57

Shore D hardness, 10 sec 40 43 55
Tensile strength 2310 psi 2500 psi 2410 psi
Elongation 370% 360% 280%
Modulus (100%) 1300 psi 1340 psi 1570 psi
Modulus (300%) 2030 psi 2250 psi 1790 psi
Tear strength 460 pli 500 pli 630 phi

[0053] Formulations similar to the those in Example 3 were made with N,N'-di-5-nonyl-
isophoronediamine. The gel time (cure rate) for the N,N'-di-5-nonyl-isophoronediamine
formulation was 59 seconds. Another formulation similar to those in Example 3 was made
with N,N'-di-2-(4-methylpentyl)-isophoronediamine; the gel time for this formulation was 22
seconds. Still another formulation similar to those in Example 3 was made with N,N'-di-(3,3-
dimethyl-2-butyl)-TCD diamine; the gel time for this formulation was 25 seconds. Yet
another formulation similar to those in Example 3 was made with N,N'-di-(3,3-dimethyl-2-
butyl)-1,6-diaminohexane; the gel time for this formulation was 25 seconds at room
temperature.
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-(3,3-dinethyl -2-butyl)-TCD di am ne were prepared;
one fornul ati on was prepared using only Ethacure@
100, for conparative purposes. Al ingredients except
the isocyanate were mixed together in a blender for
five mnutes and then degassed in an oven;, anmounts of
the conponents in this mxture are listed in Table 3. .
The m xture was placed in one barrel of a two-barre
syringe; the isocyanate was placed in the other
barrel. The syringe contents were 18 bl ended by
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.another formulation simlar to those in Exanple 3 was
made with N, N -di- (3, 3-di net hyl -
butyl)-1, 6-di am nohexane; the gel tine for this
formul ati on was 25 seconds at room tenperature. 19
100541 It is to be understood that the reactants and
conponents referred to by chemcal nane or fornula
anywhere in this docunent, whether referred to in the
singular or phial, are identified as they exist prior
to comng into contact with another substance referred
to by chem cal nane or chem cal type (eg., another
régels @ solvent, or eta). It matters not what
ﬁﬁ@#ﬁﬂinary chem cal changes, transformations and/or
reactions, if any, take place in the resulting
xturge.or s ct.ors nmedi um as such.
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.(a) an aliphatic secondary dianmne and an aliphatic ,
primary diamne; (b) a diimne; and (c) a conbination
of any two or nore of (a) and (b), with the proviso
that when (ii) is (b), and (b) is an aromatic diim ne,
each imno hydrocarbylidene group has at | east two
carbon atons. 2. A conposition as in Caim1l wherein
(i) is a mxture of 2,4-diethyl-6-nethyl-

1, 3- benzenedi ani ne and

4, 6-di et hyl - 2- net hyl - 1, 3- benzenedi am ne. 3. A
conposition as in Caim1l wherein (ii) is an aliphatic
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A SRS oAt TG Aes ) Gt et O Dol andor o east
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hydr oggrapmpeicdtiglected fiof the gxbhpconfs@mg sf two phenyl

ri ngs connected by an alk id aving o
i m no groéb orf® Eﬁﬂ??%@ 5ﬁmP8ﬁ%£ﬁbﬂ B% fmnmﬁ
ortho to agm)i mMadingfi®um bears a hydrocarbyl group. 6.

Compri ses 1 xi RYSTUGERTT B o SriorEab® BRI, omat i o
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eas et her ami ne, an chai n extender
conprpgg agg%e e%5WP}P%ﬂ§?¥@“8F%§%?%Dﬁ?anine, and (ii)

a conponent selected fromthe group consisting of : (a)

n aliphatic secaondary di am.ne and a
3 PRSP, CIRtD WIS ) s Mool R OO Set-1.3
of anyerzgsedaminene 4@ diéthyl-2amethylb), 3-batzedediabtingdr ovi so
that when (ii) is (b), and (b) is an aromatic dii m ne,
each into hydrocarbylidene group has at |east two
@ar boA 1@baeESas in Claim 6 wherein (ii) is an aliphatic secondary diamine and an

aliphatic primary diamine, and wherein said aliphatic secondary
diamine is N,N'-di-(3,3-dimethyl-2-butyl)-1,6-diaminohexane, N,N'-di-2-(4-
methylpentyl)-isophoronediamine, or N,N'-di-(3,3-dimethyl-2-butyl)-3(4),8(9)-
bis-(aminomethyl)-tricyclo[5.2.1.0(2,6)decane.
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7. A process as in CQaim6 wherein (i) is a mxture of
'2,4-di ethyl -6-methyl -1, 3- benzenedi am ne and 4

6-di et hYl - 2-net hYl -1 3-benzenedi am ne. 8. A process as
in Caim6 wherein (ii) is an aliphatic secondary
diam ne and an aliphatic primary diam ne, and wherein
said aliphatic secondary diamne is

N, NI -di - (3, 3-di net hyl - 2-butyl)-1, 6-di am nohexane,

N, N -di -2-(4- nethyl pentyl)-isophoronedi am ne, or

N, N -di-(3,3-dinethyl-2-buty|)-3(4),8(9)-

bi s- (am nonethyl)-tricyclo[5.2.1.0(2, 6)decane 22 9.
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as i Nwhth AdPrdLsorifried (ﬁ) i Xb)l £ndqP) 8 kh Ellibﬁiatx@dﬁxﬁﬁl@ Nddett ¥hino
diam ne and an aliphatic pri ma%% di am ne, and wherein
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N, N -di- (3, 3-di nethyl-2-butyl)-1, 6-di am nohexane,

RN - ot et ROt 5 3l oh BTyt Sty
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12. A polymer as in Claim 10 wherein (ii) is an aliphatic secondary diamine and an
aliphatic primary diamine, and wherein said aliphatic secondary
diamine is N,N'-di-(3,3-dimethyl-2-butyl)-1,6-diaminohexane, N,N'-di-2-(4-
methylpentyl)-isophoronediamine, or N,N'-di-(3,3-dimethyl-2-butyl)-3(4),8(9)-
bis-(aminomethyl)-tricyclo[5.2.1.0(2,6)decane.
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