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WD 2008/ 039699 PCT/ US2007/ 079170 CHAI N EXTENDERS

TECHNI CAL FI ELD [0001] This invention relates to the
wos@soBicad i phati c di am nes to form pol yur et haneeT/US2007/079170

pol yureas, and pol yurea- uret hanes. BACKGROUND 5

[0002] There are mamy(gﬁggklI fwfgwﬁscomounds

i ncl udi ng diols and arona Iam nes, which are
i ndi cated to be useful as chain extenders in the

preparation of pOWUTEUiﬁ@E Yreyipea, and

| yur et hane- ur ea mers and/or. as curing agents for
lﬂ@d&xﬁ hiy iggeiion rN@ﬁ:é t‘b hetuie sbaliduie disgunayds form polyurethanes,

poly@a&t | AldtpslyRiGudthah&. make it universally ideal, and
many fail to provide satisfactory properties in the

products nade by their use. Thus, there 10 is still a
need to find conpounds MﬁKkﬂléOleNBervi ng as chain

[ﬂ(ﬁﬁierﬁl%{e aﬁrg Ihal ur I Cnggigﬂélscompym%s P a udm’éo dlofs‘ aﬁ&) gl’o%@lc

ches theise P8
diapines, dihadhiayé prdesayddetn ddivaghithasscham axiteaidars ie dregmdearstianrof

poRAUEREHNSLIPALY, lﬁﬁlﬁi}%@ﬂ?&hﬁﬁ%r ?’19&@%3611(1)0? al Bﬁtﬁl&agents for epoxy

nnectlon al'so exa

resfiti A¥PIE@A dFss coTROUngs hat 2 taeibvibrazigh ap tOplnélfq i6 upivaRsRibeigeal, and
rnasih f@ﬁit’ dpretide @at[ﬁ@dt&y@kd&@tﬁes 1ﬁ1ﬂfé ﬂﬂo&ctsﬁm&d@bﬂﬁl@nﬁ%@ Thus, there

SeS use, 0

i Sﬁﬁfr s g g o Rpp i Comd ot e o S gty or curing agens
U.Hi Rati e st, $0vE 6atabebthe mseisbctriam I8N '1dialkidghagdantdiamanes as chain
- S T i i

o~ o R PRty e SR ppl G, O Bk B I
exypopled)-Sb528. 3k teeh taahamthagesc of seepigstnaeliphatic difiniaes as part of

a r&fA bf?l'dEle dn UOYVRY.2 1RSI0, Rxﬁﬁ&f’dl&ﬁ@é’és hg@%r%atlcpﬁlﬁﬁ%@s lay
avai | abl'e chai n exf.end ers 20 S

hardgpeya Orml@r?thﬁmﬁt PeePId ﬁryrfé?mat&‘r %méréfé %YF‘afi‘ o gfirg‘t‘léﬁe% psanti-
degatlaits for eutibextseé €SS.af 900, gaghat ic secondary diam nes

[O(ﬁﬁg 3@185301{3 ﬁré?é\glp%ﬁgi fO(S ﬁE}B %B§?r§/ uwftzlt E vxrlr:éééture rafc'e’s SO 1F would
be pdlithar@dsyntaged plophatic dauminet dXhI’(de slomed ooengstatds than those of

[ re rates and having desirable
pré%glllt |ca?a%%8g§§te%§gfi&g’5 [ 0005] One enbodi ment of this

|nvent|on provi des a chain extender conposition. The
conposi tion conpri SEMMARRORINVRAtIIONsecondary .
ol TGl SRk SOTRONEDL. TS, STt
sedbyldh@ailamllnai arel qafel oT@igre dtlﬁﬁb(ﬁﬁponeﬁ’@) Tﬂnﬁse&hlmlh’ai ivthen included in
I hati c_.secon
forzr]nu(fa(l)uorrll(se f% rpéalyure fmesh%&1§rur as POI ea-uretﬁ'anes (pé?(ql}/ce such
pobinaphaitdesiredi ¢ure reggs aanddlaym)g dasmhhetaph}atqabpromrtlamy two or
[0 (RB'] e Gl{e e‘@%odﬁrﬁétﬁlég bhié fkent¥d c}fjrlogllag @El%\ﬁ'l Seh@toMb&dHion. The

(ri) ) noncy a I phat1 ¢ _secondary
cowpaﬁﬁl%commr@@@é amﬁlémh@élﬁ seqopday fbHRing and fanpthgeepipapent.

Thi SopOi € BSRIcRd fﬂfn@ﬂié%r@@ @bn@@hﬁg@f 35 which is a
pol Xér et hane, ]glgg&/ur ea, of. p eyur ea- uret hane. The
prot¥ss ASHHPRRREHRPYTHE dia
(b) an aliphatic secondary diamine;
() an aliphatic secondary diamine and an aliphatic primary diamine;
(d) an aliphatic diimine; and
(e) a combination of any two or more of (a) through (d),
with the proviso that when (ii) is (a), (1) is a noncyclic aliphatic secondary diamine.
[0006] Another embodiment of this invention is a process for producing a polymer

which is a polyurethane, polyurea, or polyurea-urethane. The process comprises mixing
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WD 2008/ 039699 PCT/ US2007/ 079170 together (A) at

| east one aliphatic polyisocyanate, (B) at |east one
w@odogobicand/ or at | east one pol yet heram ne, apdI/£00&079170

chai n extender conprised of (i) an aliphatic secondary

to%%'tl}%%ztggagqg %‘b éﬁllet %%g)%nﬁ)é quylsgér)?ls%gt{éie (r']g ‘at le?gtg %1%? Qﬁd/bls at least

ong pelyethbiaphiag, iand () mlraw ehitenrden eornpl(m@)i ) an ) hlaﬂttmcsecondary

e o il ahsckh hai, SgeLint s

of:[di i mi ne; and (e) a conbination of any two or nore of

(a) (dhr ougpcl()glﬂphaﬂlapﬁhiaﬁz ala@mw oviso that when (ii) is
(a) ( ) is.. a}gﬁonc hat| c secondary diam ne.
[008%] SPPEIPHNSSH nt of this inventionis a
pol W)er wdmahphatls sacqmdhrmdmhimaraed an plphatic @amaoy diamine;

poI rea ALY oI ch polymer is formed from
|ng dlens onprlsm % at |least one aliphatic

pol ¥¥)socyapabiationyf aty W@aytm@ﬂ of polthrongatii/ or at
withaf$ bro@% tl%%'vaehr(ﬁ)’ @r(hﬁ ﬁﬁ“g%&@h@alfbh@ﬂl@se%ﬁﬁcfaw 8famine.

[00fh" Eﬁlﬂfl)anaﬁﬂaf fiabo @%ﬁ%‘&fg & nverRoR %%%ﬂ?r ¥ch & egugrethane

pofyl ey &1y [ @IreApretiRng] which gogfner (s?fbrrﬁe@ﬁ@hﬁﬁgﬂe@ﬂéﬁﬁsIc@rnprlsmg (A)
mar a

ot R OB i ap Fisostlica e ot P oeco i S s HBRE

polyethemmnyingliaadi(@pa chaid pxtamdea Icoqnpamdoafdl)|amahphatarsdc®@1a(3edlamlne

an@(f)%%ﬁ@f"‘&dr%ﬁbn%ﬂt aﬂ% ctoﬁﬁ)eo Iztrfp e?ec?gd f{r?r)u lﬁ@ rgﬂg t&oﬂs‘fjs)tmg of:

noné3)cl i @CaFlpblHﬁtatlépﬁé@ﬁh@lam}ﬂedl am ne. [0008] These
and(@t hegpnh g lc¥BeYndaidtHarh@at ures of this invention
be stl urther arent fromthe ensui
desé‘f)l pt ABA leﬁ?awéﬁ%lﬁa@dio S ad a&ef%h%é@psﬁw ditpyine:
DESGBI PThodifiatiEdEndid/BATI ON 25 Chai n Ext ender
Co S|t|ons of .the.lnvention [Q Chai p,ext ender
combge ¢ R0 RbnSe AR ER ¢k SRS hnGlE Rooxt o
wi‘dnl thppmvw@ thagedenda) i (@i, frisreenaegiclondipbatigncendsi dramine.
gp@rﬁh] %éi“ é?%hﬁ)@dfn'ié?@ &ﬁ)feéthrés%?ﬁhs RAR€ntio op will be still further

rimar I am ne, wherein sal I phatic
ap@?é@ﬁ it ecﬁn&lﬁ%ée&sﬂp 91 andsap@en%fé%lmsi c di ani ne; (b)
at | east one aliphatic secondary diam ne; (c) an

or i maro BRI BN D af RSl FHeb e rron

ChiaieEetender Conpositiont of fherinveetion t h t he al i phatic

[O@Ego%%{ty ex%]n%g} O sﬁlo%g %k ﬁl‘ﬂ %1991% alréJ {naﬁg{lﬁf P]f an ?]1 apha‘uc

scaordapdeamioe Apbend @rdnonerotl@r\szampemqnts @ﬂectﬁddm {danbeastdng
cycﬂsﬁfp%ﬁ@ﬂnﬁl@%y cﬁ§m}h%r whwefnfgaim d;%){@@sé%n&aﬁ’ﬂﬁféﬁﬁﬂé off (i P

rrgonent I hatic second ary
nowa H@gmaera SO LB A het al{phyﬂfoﬁecw@% ﬁlérrﬁnee %) @Mélphatw secondary

di@@hPesd 4d Afphatd plilery divanitl o (d) Be akplapbatihkns Gaofeaady
corglipglgrein?sefsor S\Sreerlgﬂ/ gleoa?i%l’lgt}/cl secondary diamine are cycloaliphatic primary
diamines. The components can be present in the chain extender composition in a variety
of proportions; the preferred ratios vary with the type of component from (ii).

I. Component (i)

[0010] Aliphatic secondary diamines are component (i) of the chain extender

compositions of the invention. The aliphatic secondary diamines are hydrocarbyl
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2 WO 2008/ 039699 PCT/ US2007/ 079170 secondary di am nes
where the hydrocarbyl portion of the diamne is

wabkiophatebT, where "hydrocarbyl portion” referBCT/US1008079170
noi ety to which the am no groups are bound. The

C | | : .be

A SSAN, BRCE AL o RO SLATLIE A0

ﬁg’vmbﬁmrt argipts tg ﬂcmpgletyftom‘ieclathle phung grospeandanyd. The
hy 8’1’0@'590 Eodft@bh O€the afi 1'C‘Eiuan*ﬁ5@@é7rh€éje Ak, sthicHcd mr SRy,

Pre erabljy the a roca;ﬁylﬁ‘e%rou s are straight
stredghf Ghagy | Thegyng h&r@%bﬂﬁmw ecanday d@ﬁa%%an be
cyé’l@bea@cﬁddOB? Sralight ahgbit Pﬂéfetﬁﬁlrybﬁhe arrﬁﬁ@li@ﬁdro@)ﬁ@ylrglrms afe straight
ch%ﬁ 19%3%0'% |p§eg]ﬁrflgl§y rangl}_f: %@%’)I}I a(‘i’kyg ggosqpla C}llll'Id mmé1 %/ﬂ about 12 carbon
atopesn tfydamp@df spieriyaminaduyttacarbet erphpyinkbidexthlyl, phapt yisopropyl,

-t e B BRFT, ¥y RELMbnor i Cr, BB ARR G, BT B
cyHeectulbaerylglecyl, ambdndefml @@dith@rhlkat Braserablyy tie pHphasicapegndary
dlatnﬁﬁe ﬁi!ts' Hoate o a?%ﬁpm@drﬂon stoAl Iﬂﬁrerlﬁéfe?al%gu tthelﬁlpqlgtl@@b‘ﬁdary

n tlcularly referr at j
laéré% %ﬂaﬂ%s‘? Fhphn ﬁ %%@nc%iemﬁ C %}ngﬁﬁzﬁp@qﬁ?rr%wﬁam secondary
dlalmddémae oydlicpgistrhighsclanthyrveriey @attiohd ah® hakaboulB to about 25
atons. [0011] Aliphatic secondary di am nes that
Car% g)én Sused in this invention include, but are 15 not
[001ilki A&ghatis, sedhndaryddinmops dpy tat byhsed enlfhisinmention include, but are

noim ﬁtecfjfo gﬁg (%lﬁ%éﬁo})}lfa%/%él@@aﬁl% Wn&-sec butyl-1,2-diaminopropane,

opa
NON-AN- Gy o Gty N dd qb dpivoplsHdnb s-diaminopentane,
N,N-&G3, ﬁidﬁrﬁetﬁyﬂzmﬁty@vi s?duhﬂlwlzlméth§rpéh@ﬁé NONZATBdctBiltPEens-

ane, c- but ohexan
dlarqnﬂpheéﬁlz% P@Sn pomye: SRH HERg 1%% HERAABERcaN Medi(4-hoxyD-1.2-
diahhihbeydlohdxdie XyIN' dlcy&lolﬂkﬁni M@ymh@@&kfhﬁﬁane N,N'-di(1-

o Lo, SRR Sn s =
cyNpiN xan¢bistmgthyilanenhy N, 18- @éhpgntyn -3-y3)-1,4- cyclohexanebls(rnethylarmne)
Nﬁy&lllsggﬁ? ?b' (ﬁgrﬁﬁfoﬂ tg{eifm\} ~di- sec butyl 1, dla 1no potane, N, NN' di(2-

pen en- ohexané 1%
pentyDn, §p- mnéﬂﬁﬁ%}ﬁyNI‘i dzﬁdhea&n‘i/)nbh% taaﬁéododecane N-di3 rnethyl

2- dycwheﬁany?elczmatrmhoﬂmﬁaﬁl BN RQCS- aﬁ@ethﬁlcﬂlopyn{ﬂ) 1,4-

ent

di ) SN#gx(s 1§oﬁg@12) ﬁ?éﬁqmlgagﬁg%tgng N'-di(menthyl)-2,5-dimethyl-
2,5|\hd§fan€ﬂl:{rﬁmB’ENw4di(uﬁdwt)l- hhexamybgycloheRamti NiN'nb-@lpane,

me%)%én .lz gl’uﬁj (H%JT% %@?\ptd}/(k)no%%ﬁ 1&%hgfoﬁ%lgﬁ%t %Breferred

am no

alipharic ~S@I¢0(nd@md1§ml)ne 23 N, N i3 ﬁydlmemysﬂ’oelioéhé@rchwnmhexane
N, N -di (undecyl) -1, 2-di am nocycl ohexane, N, N -di-2-(4-
net hyl pentyl ) -1 sophor onedi am ne, and

IL\Companens (Hyny | ) - i sophor onedi ami ne. A preferred

[00aIR2] pmﬁirrhp‘onsﬁc(ﬁ)lfi%ébécﬁd o eheigBoup con51st1ng of (a ﬁ]) a cycloahphatlc

p“@&%%’ﬁ‘é‘h‘% '?3) (i ag‘gf‘{%osfﬁ?n@yn%%‘?ﬁ (‘3 iy lipRatg ?éF%Oé}d'é“a’ diamine

and noahHagc grioapy diemsies {d)rag abiph{ter) dianioy; cﬂndz(b) phrahbioation of any

tw? Bt HB%ey %f?(:a)?)ﬁ]rc?fég (Qpéwén l/a ogﬂ%tthé“t vﬁ%ﬁq ﬁr(X)é?L ?%;Q ﬁ‘cﬁrcychc

aliplatigesondpardignaine( aﬁumlﬁmep ﬁé@ub@omppmwe(a) é@dn 0’@910%
coﬁ@iﬁﬁh&%tdr@%tﬁfn @B ¥cope\W? RS ifBhgorf (a) through (d),
the proviso that when (ii) is (a), (i) is a
noncycl ic aliphatic secondary di am ne. Thus m xtures
of subconponents (a)-(d) in various 35 conbi nations
are within the scope of thi s3i nventi on.
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3 WO 2008/ 039699 PCT/ US2007/079170 Subconponent (a)

[0013] Cycloaliphatic primary di am nes are
wanipsosgsonent (a) of conponent (ii). Wien conponEs007/079170

(ii) is a cycloaliphatic primry diamne, the

i £1.C econdary di am ne of conponent (i) is a

Suﬁconcpogfmc{aal i phatic secondary diam ne. Noncyclic .
[0®Bi p _lﬁ?alclO@hBl@él@IMEww Hiaghingsi ate subgompandn katdf compemmd iy When
coﬂ%@ﬁ En'ﬂﬁ 1§‘§ cgﬁéﬁ )}Jélgﬁéj})l%*ﬂggﬁdllﬁrﬂﬁlet e aﬁ AR SHESNRS @Ahfine of

to"a cycl oa roup via a
CO@H%%QHF flm Brit n%rpycalcc%b@hen%ﬂ seﬁw&%an: dl@pwp Nopcyghicefighgtisgpocondary
dlaﬂﬁﬁ@sya@é hﬁplﬁltlb @&@ﬁld&y&ﬁﬁﬁlﬁé@é{sydddtrﬂmd%ob@the two amino groups are

nof by HEIY BT FIMAET S bRy SHiokoREE T e gipup- A

prdftrirsd nomegeitd abiphatiescayttaog diabyhe is NONpdi-(3ed-yinaitlyli Nty i), 6-
dla‘Pfﬂh@Q% e two am no groups are bound to a

phatic group. The cycloaliphatic group can be
[0(H4i;| Adik @yelpﬁlg)haflg gagany digeined |u@<§dcm|t§ is ivegEon e hyydrocarbyl

prlhfabp Yiahitfes i® yvﬁk‘ﬁrfhé Wi &H'nbrgr&)ﬁﬁlaﬁr@b(ﬁﬁﬁttg N cGABalgAliALdup.
fused rlngs and/ or blcyc I ¢ ring gle’rings are

The cx¢laslindatic soap s47 Ao 2 §inglsaendlip @ém% ll?&ﬁycld? Fiagy Ppafrécychc
sydtéie (Whieg tn@/fcho Bﬁst@fl chowntamfmd rBgo hhli)cﬂoﬂlﬁyydlﬁ rb@gﬁ Kih@le rings
a substit

ar SRR o TP e fofBey D Mpn Sivsh O b it g gp hothgmino
grdups nthytbe bohed to agroupief ex ea:biby‘r;tubttt@f thectimal fit phyatfeored that at least
oné‘ SFt‘ﬂ@ qgﬁﬁ[o %’ ﬁ'?g #g%oﬁﬁtftoatﬁé’ E'gg aF Igﬂ?uﬁle %gcﬁ% ﬁgﬂc secondary

era C se
dlamlaﬁh%ﬁeabﬁa'@ H’cﬁh@yt éiQ)cetrborhﬁ@ms, rzgredmﬁgtﬁblwhﬁﬁﬁlp Fipesccondary

dian@h@hdsVBolf APRIbbeNS Qb dt@ﬁ@t The re$RRR Wo\hléﬂsfﬂﬂaﬁﬁhatlc
atic | rrar ne in th

cycl.oal i ph
SGC@%@%’{M@S ?ﬂ)%qlqalhghaﬂcan Zifaénnas Fnythaﬁgﬂfl egnder,cgmposition
areqhefetably dbowin 10 1we kit 1b1a§.n swerghlt Bagiy; @icee plafarably Nbe relative
prog)eoit?%tng oglta)%vg 1&1‘[%%9{5%__1 O P ? 12%0 a ug:itr o Z’egl‘;fnorargl% ef}b rre(I are relative
prapogpos ohansciglt asyweoi glmutladsuo@bolﬁt labout 3:1 to about
| t

;oollglit %@%ﬁ%ha%grﬁa?ig eltag{elh% tRAH a?%&%ﬁﬁ@%ﬁ?}tﬁﬁ%al&% ofgﬁlg invention

inghygle, Bytare,pet hmlﬁﬁdtted 1t20d131111@-0?d‘? lah§x98@yled-gleaungraclohexane, 1,4-

dlal‘ﬂlﬁo cmmy@ hohanx n@meﬂhyqll HipidHaeeelShieX ane diethyl-2-methyl-

i eth ci ohexanedi.a
Lgexsichegt }aﬂﬁngﬁt%démn e REKAHe ki am ne.
cyﬂo&x@y&ﬂlﬂhﬁﬂ@msx [mplngtbaminam)ne bisdp-aminocyclohexyl)methane,

bisf3- E{eﬂl}?’&aﬂﬁ% %1{)@5%?@9 1 8- GARNRPARtHaALT A8 3(4),8(9)-bis-

p-am nocy

(armmg(ngth[y@t-tnyyc.lq[ja}ﬁ ﬂ@g@dﬁe@h@(ﬂ]@l}y@mﬁm also called octahydro-4,7-

melha%ogl'd@ﬁnl 5@6)“Eﬁﬁfehﬁﬁ§mln%'lﬁj &Qaﬂ%dﬁf—@ 7-fRétBano-1H-indenedimethyl-
am nonet -tricyclo[5.2 decane (TCD
ammeanﬁf‘é@rr%iy Gislaakiphiai natnean ;C)airran% lvclude isophorone diamine.
[00T®Y h@ﬂﬁﬂef@%ﬂ ohéﬁ’l)axftﬁiaér (Qinfﬁbgi‘ﬂl@ﬁgﬁhé}ﬁcdhﬁponent (ii) is a cycloaliphatic
enedi, et

t d 4, 7-
priBbT GHPUEE B ATOLIT SRt IR LY A Adhale 1 A g least one of
the swpb graupe 10hcamil rdaect[mm}ngﬂoﬁtheﬁwioeéthaﬂlmpmmewtchndme has
t
rel RS oD (FQIPERE R bt doriabp £ LR 8R! P11 5
Supcogineged (bA ng, and/or at |east one of t he ami no

[0(3'71)“ Nlﬁhﬁtl@@é&ﬂﬁ’deﬁy ﬁfaﬁﬁhéé & SL?OCB Egné?lft p;e)rbg cornponent (ii), and

oal i phati c pri mary
Su]ﬁ?ﬁ%}ﬂhﬁ fheccgpd 3(1'}’ ﬁlaPBn?S, flps Slglﬁmglpg\gqné %) agggréerspceékglg@@for are as
5:1 to about 1:1. 35 Subconponent (b)
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[0017] Aliphatic secondary di am nes are subconponent
(b) of conponent (ii), and suitable aliphatic
waews/stwmpy di ami nes for subconponent (c) and PCT/US2007/079170
preferences therefor are as 4 WO 2008/ 039699
de#ﬁg ?go%%g 110%0 ;0%8% S@S Glrhgté?ﬁ,lh S\éSOIIdg (? Qﬁf’noe %Qﬁ bé n) any
sulmlmletlamp@mpnm@i@tmtom:aqsleotm:n ve to each ot her [0018]
[O(WQ? N Whip (11'(): ﬁsa?fr?l?h?tgé;%tgbﬁdﬁ ﬁﬁﬁﬁlﬁ’é ¥ f@ﬁb([‘@halr@extender

pre erre co OSItI
compQBen BrhisdnysrEon i Qe Wh&heor@foftﬂpf‘ealmhaﬁmacr)edary diamines is

N, Negiondadiyncth ?El-'ﬂ-m IJIS6 dﬁrmnohexane
o net§% 2-butyl)-1, 6-di an nohexane.

di -
Su gﬁ?ﬂlﬂ?@ r@nt (c) [ 0019] An aliphatic secondary diam ne
[0(H9¢ am aiiphpmmaconcﬁury damindamhamdiphptc p$ubgalipomente ( c)
su‘t%I n‘g)ﬁh I1t éa_)rbq (ﬁia ’Pllibaeglp%at?ce &%HQ&% dghﬁﬁg {1}1% tﬁ@g é&%ﬁc primary

diapringeant beotn ang |sa11taib\lﬁeprtooméla@ hiclativreto, eadnelthtsm @nd ﬂmrﬁbm’@@tﬁd total

amofh@dan 1 i IR tR 2 @réb%rﬂlah @Bne al%hﬁhb ﬁﬁnﬁb?grggﬁﬂ&{f (ho

Preﬁ?rgblayi ?hgad{ﬁémﬁ R t@%ﬁ?ﬁn wad ?%glaﬂmoé’ﬁb%‘"th ﬁtl%ﬁqcaﬁ%atry Qlamme
ané elitlﬂﬁda @Mnﬁtﬁﬂiﬁﬂﬁe rhtivatd b afdrﬂattgrprﬁﬁ{ry d(b;nﬁi(‘i@ a)aE(_l) is in the

rel at { |1 C rinar lamne O | IS I N
rarjgg g f?%}ﬁ &hlo 3}88{1?6?5 1pto about 1:0.5. [0020]
[0020] t leuiteblalahpimm|scca;1dwrtﬂanmesjfoatrsulvmnﬁooents(ubmmlmwﬁammbes
the$é?f2>r 22ds BES%B%E%EW\R%‘IS oﬁa{ilﬁ)fg%g lctﬁ) af ferfthe %ﬁtga&lc*b% o Eﬁéﬁnne of

onent I'phatic
su@mp@nmé%@) Asheloglephatie pemepcdiamincp ﬁatagh@ C;,@mmn@s and
prdéRAdR %reda%tagg@fbde]g a@@mby E‘lﬁ’&oﬁﬁb@netﬂ (&f AWRALHS aﬁﬁlﬁlt@%)rlmary
above I SUDCO

descr ent
13§F1P%HQ%W%EOIBP‘PI}F&F SP 197 BORH Co? %%B%‘ﬁ‘ﬁlﬁ’e‘ﬁi‘m’(n@) itican he branched
or rmasfembly, Ca Ataighlin ahdig. deferralisly, it arrplnmc prltma(t‘jziﬂlahﬁne has about 4 to

refer
oo AP Ry ety Psfey B AMER LR uh i e bisglpug v
abous 29@arbooaton®) car bon atons; nore preferably, the

[0(}32'1 p'ﬁtahl leQroTH?ﬂcérﬁﬂiél JHAfic ﬁﬁm@b&’i%lﬁu&stt tc%??éihiqe%%s part of

bon a anpl.es noncyc
tﬁpmiaarlsm&?)arﬁcw buiate rdAingedie.cihydencgdimingfl,2- dlammopropane

1 ﬁ&iaﬁm&gﬁﬁ& (4 HiantiReBugdR, 1,8 Hiard@p&dne, i BLdigdinoon-

UKL A8 opr spau Bpgancdiaminc,

1,7 didmélichaptang ehBalirminde Gardh, &) AldarRind8ecand, layil pent ane,

hexane, 2, 5-dimethyl -2, 5- hexanedi am ne,
! 1% (g %n%%%% @%t ane, 1, 8-di am nooct ane,

[0022} 0 Wiheanfiiip éscracalinbatiaspdondery diadiiemindododipbatieprihay2ijmine, a
profliedy diain ex'téld%f‘ccﬁhf)d%n%' 1ﬁ tlﬁ@ ‘ﬁ%ﬁ%ry isOh@TH R8icRMe P the aliphatic

al i phatic % Ere erred chal n extender
Se@aﬁﬁa@%mlaﬁs 1.8%\1 N fig(% %d@aﬁth}ér% yBrlet-Airmipeicranshe of
Submp@hb;ghél} ic 30 secondar y diamnes is
- but 6-di.am n hexane.

o), céﬁa%%léﬁﬁmalaﬁs {da $ gy g ?%%%ﬁlﬂeé DS AP rimRent (d) of
compencak §0. Paddesdts dordotrim nieisjinarfeors phioanpdiamntes @) profided in
co&ﬁ{iﬁ@rﬁﬁ&%({ ddpkndifE PEETREN LRIl R Wb 1580797 R Ni8Eh 27, 2006,

5) nes Sp
and PCT Apphcatlon No. PCT/US2005/47696, filed December 30, 2005. Other
disclosures of methods for making diimines include WO 97/01529, and U.S. Pat. No.

4,855,500, and U.S. Pat. No. 4,536,518.
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commonl y- owned copending U S. Pat. Application No.
11/390, 777, filed March 27, 2006, 35 and PCT
wWao\REBiI0a®mde on No. PCT/ US2005/ 47696, fil ed Decenber/uSBp7/079170
2005. Ot her disclosures of nmethods for making
di i m nes include WO 97/01529, and U.S. Pat. No.
4,855,500, and U.S. Pat. No. 4,536,518. 5 WD
(00230 ST halBocFGI/PoBROOY /a7 diphatic o] caibe chigldy braclngd, or
sm!agﬁtt dngth @dr&éé?og@ ?i‘adli)l afvh&re dh&&%@ﬁbﬁgﬁn’?&"%ﬁw to thev\rllgllmety to

anched chain roup

whighite FREPEPUNSGF 'qul rPéff feseblyt éﬂeﬂ#@ hatis @tnymt: aas oiug f to about
40 tcbhfboh Aton; ﬁfo@@ﬁ&fe@ﬁ&yhﬁ@ axﬂphaae afigniadtag abbinel 0ab laBb@ti0Carbon

BRI MR T A

gedvalist h-36 froan bomalioua o wsrboil hentsy tredydrdoytbytiéne gomspsay be

str) ghttéi]lg ' B}aﬁgl\l/eglr ?Iu(gﬁchgf F}Ji}gr S‘lgrtﬁ]ggfnén;or gk&@afbgrhden groups are
strmgh{trqh@m@)}qra@éﬁ@ chyiwalbslideny gseupsdryiagdgrom 3 maabput 6 carbon atoms.

Ex%ﬁfé§ B?tha@fe i hﬁroga'%ﬁgir%fgﬁ@ g%b’rug% ﬁlﬁ%dd@‘ﬁﬂﬂlhdene propylidene,

ene S r
1soem§§%@ ﬁéi? HP%PIPN fhy E'éfsn@ grbéuégieﬁw% utf/ileffﬂescxcéobutyhdene 2-
eﬂ@nmwhd@n@ @rbaﬁnahﬁmsbutyﬁd@em@&tg)ﬁde&m 3-abhten-2n1idene,

cy{R{ (‘lacf(’%% g 9 ? g;g c@s I F Ejéiﬁtgee 2ectyrc]%piegtgrr1]ﬁidene, hexylidene,
mejh}d%wllcdpxjdmdnetmwmﬂ&hm, ionideyé,ipierydidese csopbiwrylidctene,
he@ijlg&eg@uﬁ ¥l ﬁlﬂ%@[ﬁfb 32heip%§gi§lé@ %Xl%gﬁ?ln?eng 5-nony11dene decylidene, and
1031116@0{?(1@%(162135/411(1&@%@ ¢. cycl opentylidene,

[0025P- ﬂhﬁﬂtf&)’dlﬁﬁﬁ%sﬁtﬁm bl E@&ﬁln tBis Gy Rhnf6e ﬁfcﬁfaﬁél biH@REnot limited
ne exy.

dene 0 ene, nent
to,q\ﬁﬁyf“ﬂ%ﬂ’@if@yhﬂﬁ@r%} %#éﬂmlﬂls&}&#\ﬂrdw%m i nﬁelp% 3}%%%01%6
N,R:-&i 2-tuterylidehe )3t Bajidninop@penc, DyNI-dioctydloglepecthylidenc)-

L STRAOREARRE N RSB eyt LSRR 8 penne,
N, sdigseicfputyiidsng- Medmmmmhﬁmbdﬂé{ -dGtpeatydidat)-2, $-dinpatllyl-2,5-
he>§a91€d1'§lg1 g WNS&PJ 18RNe: fgﬁﬂlﬁ 108BY €, N, N"-dicyclohexylidene-

seé- ene- propan

1 WlﬂpurmcygoW@% Mélf{é-)cyglogutalegmqugm Dlp,ﬁ-ﬁ@mmocyclohexane N,N'-
dl(mﬂbﬂln{ét {y@lﬂéﬁ;w BE bh&@ﬁws(ﬁleﬁry@ﬁnaﬁwmmmlanﬁenten 3-
yli fi%htl an c’lo%;anmgls?r}/lethylamlnés f\I% n(F Psopropyhdene ln7od1am1nothe¥tane
N,N- N—sedfbu&éﬂehmﬂ yhdisleimeodiafe, N, Bt i(Dpextatidsne)-1,10-diaminodecane,
N,ﬁ‘é@f&%@%}i{%@lﬁﬁ% 1¥1 3 4ER8AcduleAk ,rﬁﬁ\f")éﬁa -%né[hyl-2-cyclohexenylidene)-

L2xlinmingiptapahexty.N'-dgAd)dimethytiiyalepaagliddnghéd Madiaminobutane, N,N'-
dl(i\goﬁmrghe(réﬁ%} @%eaaxﬁﬁ&?eﬁanel I\ﬁNdﬁlﬁ%ﬁ{ﬁﬂYdén@P@)S?d?ﬁethKl 2,5-

1-cycl obut I'i dene)- 1, 4= di am nocycl.ohexane
exanRFthmne N, dl(undecyhdene) 1,2-diaminocyclohexane, N,N'-di-2-(4-

meﬂiﬂﬁerﬁyliﬁeﬁ@)ﬁb@’ﬂho@ol&ﬁﬁhﬁhé A &) N1diB5-aye} Rlbexanaosdn@eiathine.
yl'am ne), -di (1- pent en- 3-
yl i dene) -1, 4 cycl ohexanebi s( net hyl am ne),
Prbt;elssesd)d'rtlwhmpybndene 1, 7-di am nohept ane, 25

[0(%’6“ Ingt!h %P%/ %{% t'cl} %ﬂ%ntic]nlé p%'l gl%%rh:polyurethane polyurea, or

polyurga-ufp gnehlémdﬁd?&rli@ymg tmathﬁraiﬁiqwdm@@bah%lc polyisocyanate, at

leag{ dMe dﬂ'l}(o'f ahEbPM et EYCHANGKEMNirIERNE chain extender composition of
am.n

Q
thﬁannt@rl( pogt ﬁi@ﬂw &y e gpe AthgT seRmREnt maylsoReigplufiehwhen
e, N,N - di(isophorylidene)- 1,5-diam nopentane,
N, N -di(nenthylidene)-2,5-d|gethyl 2,5 hexanedi am ne,
N, N - di (undecyl i dene) - 1, 2- di dm nocycl ohexane,
N, N -di-2-(4 30 nethyl pentylidene)-isophoronedi am ne,
and N, N -di (5-nonyl i dene)-i sophor onedi am ne.
Processes of the Invention
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[0026] In the processes of the invention, a polymer
whi ch is a pol yurethane, polyurea, or

wQ@oiops®ae ur et hane i s made by m xi ng toget her BCT/UBAOT/079170
one aliphatic polyisocyanate, at |east one polyol

rna%ﬂ%/ L &gu}e%%SIRolﬁlrQ Hgély%el{]e nQ Sire aglgchaasféggiogmvo\gi ﬂame

r co e |1 nventi on.

retindanis, thq:rntalh etablﬂltzersmﬂqiém sgtfn@@me nimsowrm:@sﬁs[@éthe invention, the
po#gpll)t;mfetm%ﬂme AR %9%6@@%80%1‘[’13@ | M@J{l&z{%&%nal

uret hane, polyurea
1n%§§ﬂ1w§ @W]lalﬁ’éd tagethe e ﬁorgga Bisb n*éq;tuﬁs@ if(glomegﬂaé( blending this first

mlktﬁtre’i'ﬁzﬂﬁ fHcSisodyaedteal foﬁﬁ@@ebér&ﬁhﬁgtur@ﬂtﬂls%c&idirﬁlﬁﬁlr@ﬁ #lowed to

cutse 15 BfEE PP ST thﬁ.iwe&%%ﬁﬁi?sy@%ﬁﬁ%nﬁt SO fhlygtheramine

arellﬂeitdedcbq)geltlmn & formngprepolgmes wmmprbpcdmhemstth)@ﬁhh@d td gether with
{H &t@ztéﬂdetséorﬁ%cﬁ&%'iﬁo f(ﬁr%{ !hg\ﬁ% g;Lrﬁ&d 'R gtiltl Q%@r £110rC§SISGS of the

I SOCY anat e
mwnmru ithe 1se¢riagats ecirgd rmtbt mlﬁoluog palylemﬂ@dnm@ to @tm@ I n

qué’s’iﬁl@ﬁol?& %ﬁy%;s o%ol%réih@rahﬁiéqg] %Qe’li wiﬂh fhol FRRARAUE @thosition
her am ne ended to O%Ft her to

131 ‘n‘fép%}} e\}%li"tilﬁe ﬁr%%‘i? %t@rt § QUasErPoRyRe fo form the
deglﬁagqfotyeﬁerwmhs thdﬁﬁlaﬁhattéhc&xt@ﬁﬁﬁinmmtddmﬂl ﬁtoalfphﬁm:
ses. of

oy PaRTRis T ok B aTie pahial Bt ahissafong T aT Sire gy Wi
prapolyyretrloe p amsigrepaly for of the isOcypnas) apdebopylpelrar pp@remrarmme In
thegéjrhé‘[?cte 'Z‘)? ﬁﬁmn@@nﬁéb ML ‘%li)ﬂtpt)f}ﬁle?%@ tpﬁef@ff&ﬁ@zgfnbg {)rl%helcing

onposi ti on rma
polyyraghxed with the quasi prepolymer to formthe desired

(0029 YIRS aliphHs poltytsecydﬂate@ a%r@ﬂﬂ@bol‘}@ﬁ%hﬁeh Qfvih at least two
. reacted with, an hati c ol.yi so and a
ISOGKANAISHIOWS- AfF Ve e%)&@%ﬂﬂ%%élaﬁ%ﬁ e hSIChheraor iRt about
0.18% bp mefhit ymhphalrc Iﬁ)lmtasyammhhtwm tbe aked ﬂnethd: pracyanEltRis
invge%qg?raﬂlglﬁo olqllorgne Hldssoéy%r%a?e @g]g?)egr‘\écl r‘rex en% 8118 rc?a%altec €
4 4rethedenedioyelphady! pnmumameg(H Q(MPLD[ ga@d a{rﬂ@ﬁl?c]usd‘%emates
incfﬁ!ldi éh‘aﬁle l yﬁQi%X@d}%ﬁaﬁés 3hé &&Hﬁﬁiy?en@%&é 'Clﬁ‘é}h&i

er a 8

|socyana e groups.

1,4- @8@%‘%&6@@ dH%RPé‘a%tff rle%pemwtébﬁﬂ%ﬁlﬂw@ymfe L éalquaalﬁéw{ene
dugbogza&(@t@mmlg ht7-héBtarpérallche BiMoty SRy arzazt @@d that can be

‘ggﬁﬂgﬁgﬁgxaaﬁpqt@at | C gggya%lpg'sd )?[8 I nve élﬂsglc:}lljanate and

2- rdethglel:,y'@ﬁaﬁamethycﬂené diinmdylydte. nAcpreﬁeﬁied) hbpd;altlc golyscyanat i

iSOS)H%I%Np h{l%oc r?%]?e Iﬁ%ﬁl l@é{'a g ésso?(f%@gaﬁ%?e% 6111%} rlgr% ﬁ%{;%ﬁ are also taught

rane I/l socyanat es
in |f@ro@@famﬁéésl4ai95u7ﬂng 1, 4-t et ranet hyl ene

[0@'8%3 %‘d@%ttéireaét’w% Iﬁﬁ%l?% N&@cﬁ@ra%‘%@% QSN & referred to as

exanet ene ~ dil socyanat
aminwteﬁéw@tgﬁf@pﬁwsé et are tg@l@@ Ihputed in pnakirig pghrgiBanes, polyureas, and

po%uﬁea‘lar&ﬂhhﬁ@:rﬁl{vg]ehﬁ)ﬁﬁjdlaﬁlw|vﬁl@t@tdnﬁmaﬁakﬁover 6,000. The polyols
= ca ene |l

caryb ARGHE THRYBAGET G SonBrEI o SR G ety liydsice Frggples of
suitdbl pprayols ipdldei ebd ythpkheoxys glyicelsphiprapyiendiglysobyanat e
po%@@ﬁ%len%ﬁ?}@[&ggls Odfibdt n%&@&leﬁflgﬁﬁiy@i% Q)e%l%cflg (@gfh

po mm@pbﬁp@a@pw@twl, ym@oalﬁdcnpwwéph@pmfphé@ne T
o%yﬁglgﬁgﬂlms&@t@ﬁa@@?ggu@?ﬁﬁ%a g %ﬁ%g?ﬁ%gelggﬂhﬁﬂgs%}e
amipg- Wpaﬁgo ngﬁ avefnﬁ%@rﬁ meefgaﬁw@tnﬁ%@@ 0? %\ﬁé ﬁ%%aemral.ne with

wei ght from about 60 to over 6,000. The poI yol s

7
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can be di hydric, trihydridic, or polyhydric polyols,
but are usually di hydric. Exanples of suitable
wEiogos®s99 ncl ude pol y(et hyl eneoxy) glycol s, dipeDpygioenaro17o
glycol pol y(propyl eneoxy) glycols, dibutylene glycol,
X c
nERLYCRIL RS XS A Mgy SR
PObfeﬂgempncﬂ faptcelrhsehaV‘Erﬁernol;@oml@eWhlehmﬁ abeut 200etd abouthR@. Several

comPcYd4 18] zﬂ%ﬂ?@le 89%%@1‘&1%%5 R4 PRI ¥k ARt %@Q?&'afesfr&ﬁ Huntsman
am, ne- ca whi ch @are the reaction product of

Chgmigs| 9empalmartq+eﬁlu% Jeffamiae wilt 109, yeplyoeey saoeige triamine of
ab&GUEFOVPRRMCL QT %gép\t xarkyhe ﬁ%o@ﬁré{ﬁﬂerﬁﬁbx\ﬂ% tkia@$ne of about 3000

oG AR AP e i BT EPSuctoghmoggenter

we@mmdzeﬂammeaMOO(ﬁmlyIﬁemdﬁ&I oxidodmmimei atlabyut 2000 molecular

we%@' ;reg}nﬁ @ g%@ﬁﬁ Eg(ﬁgnrvgg @@p&&%dﬂﬁ@;f&i&rﬁm ipcs in the
pﬂ@eﬁ¢gﬁ$ﬁe@vmﬂ05000 a pol ypropyl ene oxide triani ne of

[0@9fb@ﬁ'5 Med‘iﬁlo@é% b@fhe\ﬁﬁil&l%n cShporb, (1 Q)f the chaln extender
Yprop bout ul ar

ene | ne of
Come?%?n IS%r 1@@3 @rly?gi%&)rle@r laakpﬂexareadﬁﬁeo gr preferred
prc&BQ;Udf tHORR eititing G(Mhpdnentl\@) afhthe cledigl exdtehder sbme Odifio s Borone
I Folypropylene oxl de di am ne of about 2000 nol ecul ar
Jef fam ne(V T-5000 and Jeffam ne(V D-2000 are
preferred pol yetheram nes in the practice of this
P 7 eTa HRERR Ut é a preferred process of the
Opﬁygﬁ ?onﬂlﬂ? onent (1) of the chain extender
[0038hp a“gheﬂopbiimqrg ormed by the invention are polyurethanes, polyureas, and

poNuPéta-ﬁemﬁ&sf%s&haﬁﬁ&War@d p(srwﬂe)r élﬁréﬂhaﬁf&‘%ﬁ (meé@se%f thdr (tilfferlng
r preferre ocess vent'i n
gel(trrsleso@ureﬁete% thene e&lffe Ly CPf B0 %Ppﬁ)lg%} T Brcthanes,
polussak,rdd th;Juyemelrrethﬁ@ersrrﬁwtiebyltﬁ the chaiviertdnder cbﬁlp[o@i@raﬁé of the
inv-égf 8}8 Eaex%el%onr S(’1esourr5a %e?élglses anﬁiga\{teanrtnlngr?l r% ﬁle Pg?ﬂ%al é)ropertles of the
polysunedrk mesadyatschychffeoteyliyehe pel qfuhaachaan@gendeBemapmetmts of the
inJth%rL i b b p% mer'lmaﬁlce&' Wheh ﬁ{aﬁéhonf Hﬁﬁ?e AHJTET S

can be used in different applications yuret anes,
comppsjiRnsd theinyerionyin cempuisena pelymesd@add wiih theandinidual chain

cxtexd@nder conpositions of the invention have nore

T B o T R B 0 S BB 5 rener
comf)cf)ﬁ‘mhedf thy itviestiarsi volficth bempdrenn(ipixtaentiphatcoeperiaty diasine is
Liﬁt(? g%@n t2| ﬁg%l) fl% Ih%%{rl]noh%x%ﬁef élf grf IQI%dyﬂIc?tﬁ a cﬁaln extepder

conposi ti
compesmmvelm/lmolm compersnpapiissaphaopoligmimes made wi t h t he

[003'2?' \Arﬁ)‘t{f%lr pEdI&kdy pcﬁﬁ%@ﬂ%ﬁﬁ& by A0Sl cfidRri€ FShle8 From isophorone

f or med is invention js forned froma
dll%q?éfﬁlrﬁt% ot kafeme pgbfeeerﬁ%eetaméﬁ HrinrEendFR ORINOstiion gn which

combmcém gpmrae@hat(d s)ecd)r‘ﬁda?gndlahlhrwlﬁtWIﬁclﬁﬁ‘r@ <h5}dl®i'c¥rb 1 poFtiBRof the

didgfing &4 St R AR O A o B PRSP YL S e P B AR SHefant chain
or tancliedabamarien igrdupis) andéoriisaphigrhetie satioaddrp dianfif Ba}ing about 10

to éﬁ)% B§ E?I‘BBE Leseh PR WHIBL cdif? dﬁ%ﬂt Q%f id &éftléanlgﬁmd Oﬁ)rﬂné@ diamine

rom i sophorone dIIS cyan
in Wblopéhm@mﬁlmbamagﬂrquraheswasmgle klne Bader eugfabe amine graups is

boW¥l &ifectly to a ring.

[0033] The following example is presented for purposes of illustration, and is not
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30 conponent (i) is an aliphatic secondary diamne in
whi ch the hydrocarbyl portion of the diamne is a
W@ Re0a/03dsp9 chai n, and/ or has am no hydrocar byl PEDURH07/079170
whi ch are straight chai n or branched chain alkyl
/ 0 di am ne
i GBS B P S 200 B PO S BRI 2 i
whi ch corrponent (| i) is a cycloaliphatic pri mary

[0@4?"11& the, fioﬂo fe, @ﬁ/eclk&ﬁrlahﬁp Aal 950 h&YdRe Hﬁ‘s%cganate (IPDI).

® rin ne. of e am no oups 1s

Y ef&mlg@t IRr2¢ (51 HOﬂsﬁ»‘&lerm@lsaI]iumW@a@ Gh?@wah gwékla%wén@%e the
&ﬁg SEF%?J“ 3‘39 g&d@ﬁé sz ggﬁ?n/ngl% lévla§NNtd1q13 ,3- &g@%ﬂﬁ-z%hyl)-ﬁ 6-
o) (O
dlainﬁlﬂ‘? oS POFIEHE spane s HCAOPDEnk NERPo DS A
Swhitzerldnol) hawusgl ikxcanjohejont wih b staty anaire Thastatis nphﬁr\menther a

plag{1+ yqu% B&‘Phﬁxe(r Iv&?@ §O eler‘?l&gt%ﬁﬂ'a Qf?#ﬂ}{ IDdlg,'lglg{%I‘ Sf‘o t’57 1nchﬁs (EA 370-

3011E11éswq@sﬁn| A@!@h@@a@s) omepl%sltlp ;bhlémléers@@o% alpsnemﬁs ami AR inpgs diameter of
ijlﬁghegl(gtg%ngx@lmbgmlg 2-butyl)-1,6 5 di am nohexane. A

pneumati c di spensing gun (DP-400-85-1, M xpac Systens

AG Switzerland) was used in conjunction with a

static mxer. The stati CEKAMPLBAS either a plastic

[ th 30 o

0§ B bRy o ilio R ek ST Py PLA00 an aliphatic
sechdiasidieasihe,.omda qykmstiplatio erimany deming Whre@epedr@he'ﬁtesisocyanate

W&S@”ﬁ%ﬂ‘@%@@&kﬁ@% B firadild D00 thard HaipMBorymer.
The seraginddrog thesl@éfmﬁ@t -298f pebiraded mithgloochein edtersiee(s) to form
a n%s%ﬁl@@ OBy nﬁkﬁ?@ wss the Qdcféd%{ choabhphahd opfﬁe%&umatlc mixing

m ne, wer & cyanat e
ol BR MBI HG v e o SERPAFSE e B 5600
quisﬁ)prﬁp(ﬂyﬁwﬁ@b@rrﬁl}iedl {/kﬁﬁj‘ted) b'{]hﬁlshlﬁg’ﬂidﬂd&lﬁo@ d digtic mixer onto a steel
pla‘ge n(fa C recf egt rZ)?rn t?n&)]?eratil Yas &}ﬁ pqq}jurga Was Preparea w1{ gut a %ycloaliphatic

m Xt ur
prlnhendlanmi@dfOt corppaz attEpapeste nAnwintslod thenaamedxitendrisxilagve to
s
eacgltmher (pﬁe\xfé@ﬁirfé ﬁgnteg HRAp YRS mg §§%9§91Wp0 yﬁ/%{ées'\'}\lgjregted to
tGSHﬂ&eﬁrW@@&pE@? POy UBRRS RF R Hce i delJR la st atic ni xer

onto a steel plate and cgugi.gfq room tenperature. One

nnlvurpn \WAas nrpnnrpd without a Pvrlnnlinhnfir

pr| mary di ami ne for conpar tCMﬁpawﬂi\mosesRunAlmunts Rafn 2
lU 20—eact other—<tb

N8y -dimsthyil-2t ey l)-A.6tabl d 4/-1 The cur 4ol ymer 4 ARet e
dﬁuﬁm@ﬁk@@ to testl ng. Propgerties of the poI yuregs are

uUlrrrar 1 LCU I LI} IO.UI C J. TABLE 1 CA}II}JGI all VA~ r\un J. r\un 2
Ispheroge digsurs: di met hyl - 2- butfyt) - 1, 6- 47.[0.34. 9 28.|P3

di am nohexane 25 | sophorong diamne ---[ 6.2 9.3 [Cel

time (cure rate) 305 sec 162 sec 86 seqd Shore D
Gohfilo¢ase rdlc)sec. 49 48 48 | 305 sec 162 sec 86 sec
Shore D hardness, 0 sec. 49 48 48
Shore D hardness, 10 sec. 45 44 43
Tensile strength 2480 psi 2270 psi 2340 psi

[17099 kPa] [15652 kPa] | [16134 kPa]

Elongation 510% 380% 390%
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Shore D hardness, 10 sec. 45 44 43 Tensile strength
2480 psi 2270 psi 2340 psi [17099 kPa] [15652 kPa]

W 1@8889ckPa] 30 El ongati on 510% 380% 390% 9 REX/US2007/079170
2008/ 039699 PCT/ US2007/ 079170 Modul us (100% 1100 psi

r7:Q/I 1220 nc-| 1210 nc-| lkDPal [ 9491 !/Da'l [ QN22 D2l

A= =y —a = o - 4 TOTO A A~F —mn A

Metld s 50Q°8D0% 1540 psi 18901 199ipsRiTs84 (si230psio61d 18papsi

13031 kPa] [14548 kPa] Tear rength 5 I 50 '
r[::n phi r]01[lzl\llrﬂ ron]mu/ kPSdin L/%I/rﬂ %Szr@'z%aﬁu [?QSZkPa]

MGDluhB(BJ@(I%}St ood that t he reméft)qxsts anc 1c8@ﬂmsijnent§_110psi
referred to by chemcal 5 naﬂ%ﬂ'{kfta r m|l 3G, re[lh:ﬂlSkPa]
i ed 1o In tl’[p S nqul dr- ot

this docunent whether refdr

Tpirutrahgth are identified as [t3M@yplexi st pr5'50rplit5 cqQris0gpli
into contact with another g ce ref t
chemcal nanme or chem cal t\tjgitk?gmz . i%%&/m? tw6kN/m]

reactant, a solvent, or etc.). It matters not what

0 RS0 ST SR MR Boe A PR FBLL RIS o chemical
name ot tormubr anyelthate 10 thie docaaatt | vlretine defanedi® wubdisingular or plural,

arc 139(]&?&‘1% as it?emté'x?s@ ?Flg{ %Bctohﬁfgi inﬁ(p gén%ct 'txgl ggtoﬁlréls L?Drsﬁatngyteeferred to

by ghetnisel resreporvbamica ty@e(hgr altm@@rrreaqﬁ@t,@oswetnt onstcoallt matters

nof \Qﬁatrf)‘t‘élﬁﬂl%ﬁ‘fy dh@mbdai §héiitlg§§ Itt‘aﬁé'fﬁﬁnatloﬁlé] Hﬁd/Bpt%aétﬁﬁgt@ Qﬁys take
nd nponents. are identified as 1ngred |ent021] H%S

pla@? 5u tresel&at&%turﬁ Ar S%tlﬂt&rtr?%wwrt%h% 5 &
traflBiniRdnS b}@cﬂblc@hcmme aRt th Ratfal F@AR I BAin@hg ke dposificd eeadtants

andfp{iieBin TeatES nd T S eSO SR R g Tosure.
Thnefheredctansudysit @npesents awpdmhfted a8 ntgz‘r@hentmgﬂabremgtﬁ together in
coﬁ&%p&{ %ﬁﬁ 'fs*erf&%ﬂﬁg a d%:sﬂre%l SRR 8@& tgcfn or reZRIIR 'r%?Pormmg a

erence 1s t e substance
mllé‘@l‘ﬁp“@ﬁ@n’tse . candugting] aedpsired oparation asreastian. Y, eyemgthough an

emleéﬁne*ﬂ@ﬁt@fl efbt toWaBsthlde§ tcofPBhats Sty oﬂhgﬂégﬁﬂtSQﬁ tHe ﬁ?@é@nt tense
or, more of her substanges, nents and

("ig ?ﬂjP%%ftea Qf s "FHRIEEY p d’énceéc hithrefarenics rl%@é §s Sgaepwamgonent or
ing2€diEl @S Tt exAlt]ioat tieyvidme fusobigbre 1hezasrﬁySt I‘c@tft@d‘ted ®lended or mixed with

ong’ Hlb r?ttoﬁen c[ﬁer sug§ttf1]1?cee§ é:][oe i’)gn% eg g% ?r 1£1grﬁ:§whts n (ilnzeg %vﬂih the

| i
pr®ﬁmtsil3§1®nret he time just before is first cont act ed,
n t
OB LT WS s 0 A g

Ctagprtﬁﬁy' bis".&fGh dtssiele f@tcﬁétwth%sqbﬁﬁmé%ttse‘ﬁ existat Hieting J@stbefore

it is &rst @6nta@dd, Hldnded ar Asxed3niteRoMBEIofhdr Sut@incédiheRedance
shoul d not be construed as limting, the

Wl@‘é@%?teﬁtmgﬁcgﬁu@ to a single element to which the
[00318] I dHxecpteb ﬁt‘as' beRRapiessly otheewiae fridédaeed; dic avticle "#rdr "af" if and as

gﬁ 1§11§0etq t S&e%l t{)] hlnﬁt gﬂ(ﬁ %%??n&t%e c8}{§t%1e8%§ llg‘rltl%) &

el enen
demllpgpmpls@to a smgle elernent to which the artlcle refers. Rather the artlcle "a" or

n" if and as used herein is intended to cover one or more such elements, unless the text
expressly indicates otherwise.

[0039] This invention is susceptible to considerable variation in its practice.
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[0039] This invention is susceptible to considerable
variation in its practice. 10 WO 2008/ 039699
wEROIBAABRAO7/ 079170 CLAIMS 1. A chai n ext enderPCT/US2007/079170
conposition which conprises (i) an aliphatic
(j%ﬁ gdary diam ne, and (ii) a conmponent selected from
]f € group consisting of- 5 (a) a cycloaliphatic
primary diam ne; (b) an aliphatic secondary di am ne;

(c) 1an aly ghat éﬁexﬁﬁ?@&ﬁﬁ’&‘{ncﬂf @ﬁ'ﬂcﬂ%oﬁﬂlqse@n al i phatic
rlnargpdlan1ne (d) I phatic ditmne; and (e) a

() conBn A lﬁﬁﬁsﬁﬁméﬁyfﬁﬁ%nﬁfmﬁbre of (a) through (d), 10
(i t B chhpordre¥lsQed fidin b gfupicohsibtig(d® , (i) is a
clic aujghﬁwkc secon arﬁ}dlanlne 2. A
con% si t PFORC QS RIRIEPHPNHEein (i) has at |east one
of (e fehkbphatg sedomdtnyrddsminthe hydrocarbyl portion of
the di am [ A yl
oro Sgs ap RSB spldnBud HaiiiBid oh AR BAMFRARRLE
gro ; anghﬂW@cdmnpwa@né secondary di ani ne has about
ab@%%n%ﬁmﬁéﬁBpﬂnﬂkﬂﬂﬁwmﬁeoﬁ %ﬁ%ﬁ@h&ion as in
Tﬁﬁp m 1 V\/nereln sa}] 632 Ehatlc secoag g d|a ne IS
witQ (e prpviseshag wherdtthipi(@h (i i & ponexcli: Hiphaiiging diamjne.
A cQnmposiA ¢ampa3ionras Gh @lainll whaemi () Hak k) lehs oie of the following
feaS#cl,oaliphatic primary di am ne which has at |east one

“Yhe followi ng features: 20 the cycloaliphatic
gr otip alsocartsil pgitienrof ty; dianincens Btrzdgm abfiint he ami no

gro Hfésaa'nﬁo n?gf% \A%I%%f QSEILSSVME Qtré%lf q? bréol’lcﬁgm% £1k9pgroups

as 1 n ald ¢ atic primry

di aMadiphplic sesenstiay diganing baviaheut lé) to,qb@l&r%@d@rhqn@wpra% in
G aim 1 ‘M"@H ARitloin)as i CNﬂﬂN 1-Wherbid sarddilipRhtydecendivd ¥iahrine is

ex ereln (ii) is isophorone
Nﬁ %3% g yz%h@ﬁ%girq 3181%11 EHD aim 1 wherein (ii)
is dn al |Ap¢mﬁpdsltmca@m1d€tagmdu whdroie, (i) Brccyoteatighaticgirimary
dlalmlgéc' hPcﬂ%ag %t%n? Of ﬁo%ﬂlowﬁg Oa%jr [y diamnes has at

cast’ one ures: the hydr ocar byl
por thmcmllpltﬁélccgf@m Inpe alSm@e shgai ght chain; 30 the

am QPIeQM%BﬁSP{hké)éhn&f glwgugrb%uﬁ& H@éc@ﬂrtto QRN or

branched aln ¢ he al |phat|c secondary.
di ali ne_ HesomRss (ionFo if Qlaa%d'u‘f’ geinsaidgoslogtiphasic pgimasy diamine

15@@ﬂﬁ@ﬁbkhﬁﬁnﬁs in Caim1l wherein (ii) is an aliphatic
o R compoertresiioge’ i Bhay B4GhdPdf N T ak s b
1,6sdinnhimhepdnat argl wherein (ii) is isophorone diamine.

7. A composition as in Claim 1 wherein (ii) is an aliphatic secondary diamine,
and wherein at least one of said aliphatic secondary diamines has at least one of the
following features:

the hydrocarbyl portion of the diamine is a straight chain;

the amino hydrocarbyl groups are straight chain or branched chain alkyl groups;

the aliphatic secondary diamine has about 10 to about 30 carbon atoms.

8. A composition as in Claim 1 wherein (ii) is an aliphatic secondary diamine

and an aliphatic primary diamine.

9. A composition as in Claim 8 wherein at least one of said aliphatic

secondary diamines has at least one of the following features:
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35 secondary di am nes has at | east one of the
follow ng features: 11 WO 2008/ 039699
wEOIBBRIO7/ 079170 the hydrocarbyl portion of P€T®ES2007/079170
diamne is a straight chain; the am no hydrocar byl
gro r | .n al kyl
gr o%%y%r?ﬁ%%ylﬁbgﬁato:%?% sdel%rgﬁlgqgg tgi] m ne as about 10
to éftacfmn@ @yd@pﬁrbml EOwpREAre malghx ahempo dranched efwin alkyl groups;
Cl aigp Fiphhar Qlobn By Qlaahﬁé)@a%ta%eutpm tﬁ%afutcé'oamm @ 5

nonc cI|c al 1 phatic primary diam ne whi ch has at | east
one 1Bf t RecaBIasBining 11 @&tl@r%@herem%IW@hwwaw diamine is a

noﬁ)@l’cht enpiakic hignady aidie: which had ﬁtdb@hbn@dﬁ&h@ folloRng features:

ali i r.i mar has .about. 6 0. about 20
car Do T BtioR o P it SCh el SREF m 8 wher ei n
sai theadlipphtat premipryi dienine dhaaboue 6 its alzout €9 chibah apinast |

pr ' I’ﬁr y ' ?dﬂuaéb%u}@ﬂ' a%hrbbf% Egtwh oalsa%hnaefllpﬂgtlégé}%nary dlarmne 1sa

fol I ow ng
cydpaliphatie pm@larydh@mme whieh basi a’q agtrtu@pzf thesfolowing fgawée@t ly

to Gilch dy@%allﬁl?&tlc%r&ﬁm?e@sa' s‘iﬂg‘l’@rlﬁg in Caim1l wherein
and wherein the inino

(ii) i1sS_an aliphatic ]g%
hydPBeaf @Wamalgh%ro&p%]@ Qupg diggtly fQRi"P8ati ¢ diinine have
at lieast ADdStEnIQfsmoﬁﬂ’aS ifh Oldiovil whert@atiyifses: ahi)ﬁattchﬁitmaé éand

hed [.kyl,d f
s e R G A a0unl O BRLAAE R el 78 et Bne of
theplollgweng, feathiesh process conprises m xi ng together (A)
at It Sa'ire @ 'oﬂgﬁt ill?yéﬂghéléf%g yanate (B) at | east

one I yo ‘pol yet her ami ne, and

(O ﬂla?}’dﬁﬁi? ﬁfo@xi ’@rﬂ?@ﬂtééﬁb@m glemsof 20 (i) an aliphatic
secqpdar W gtoadss & radmtn{g 4 E;l meR Wﬁ&ﬁﬁbc@s@ le@mbasksimiRMg

tosgiin it Toas O3 t'h?fgqqa?lwo @z@ﬁd@W s doboL i iefeas

onﬁbd)lpbtaéﬂamlﬁeeaﬁdhC@)’yolﬂmmmtﬁ&ie&n@inpméﬂldf phatic primary
d|a hatlc diimne; and (e) a
co n}llna Illagﬁ%eﬁso%a@q&mng’r r(riore of (a) through (d),
(11)/v| t b compopmovélsgied fram thhgroupicopsistng(ad), (i) is a
non cli g blbRiRhEE pRRGRANGB Y am ne. 14, A process
%%? C%b %lg En g}gélﬁc p%eldyl socyanate is
| so lI’?or oﬁ’éallﬁhait@é@%ﬁﬂtyéhafe@eolS A process as in Caim

13 vher ean aﬁlﬁiatllc?se@btndh@&ﬁimﬁe Qn ah YRHHIEIC PRy diakfnc; A
prog Ss as m.13 wherein said polyisocyanate is

i sopfor oA&? ﬂﬁ’ﬁ%@?ﬁ GE89 and wherein (B) is at |east
one (pol yatcbmbamlmemf ang. twl @rmoee 9§ (g shronglO(d) m 13

w@ﬂﬁ ﬁf*or\llls% tﬁat%rcénégl) S?Q)S El) BN f yélh:e lfpﬁwié)ygcglgdary diamine.

A process as in Claim 13 wherein said polyisocyanate is isophorone

dusocyanate.
15. A process as in Claim 13 wherein (B) is at least one polyetheramine.
16. A process as in Claim 13 wherein said polyisocyanate is isophorone

diisocyanate, and wherein (B) is at least one polyetheramine.

17. A process as in Claim 13 wherein (i) has at least one of the following
features:
the hydrocarbyl portion of the diamine is a straight chain;

the amino hydrocarbyl groups are straight chain or branched chain alkyl groups;
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35 the hydrocarbyl portion of the diamne is a
strai ght chain; the am no hydrocarbyl groups are
W@ 2e0a/03dsp9 chai n or branched chain al kyl gr oupspPCT/LI2001079170
2008/ 039699 PCT/ US2007/ 079170 the aliphatic secondary
di ar{ﬂe Eﬁlpﬂg’éc &Q%Y&a%glf§1?%al?a%%%oéq OC:t?l ag&ﬂ %tc%{‘?on a%orhs

process -as ]
cyclBal i p\hlattop@ss B8 im@kaym dB avhicrain (lvzbhs 6 I@yﬁa@hmatw pusnodiemine

wh&’é‘h B Gt @bl BWioRthe f@ﬁ&\kv’f gsfeatﬁﬂ& cycloal i phatic group

single ring the am no groups is bound
di réltetqyy O@Bp%atmﬁ@up h@asmaé%%ss as in Claim13

whebgé Bf thie hniiso Hobps Wibo(Rd diretitlyad bying2- butyl ) - 1, 6-

20" T pr doaBeeae® e R sty it Mo Ragi P L6
dlmmMammmdf\mhdrem(ngls M@hbmnesharmﬁe t he hydrocar byl

P uon, Bl bl ATE M 13 heif B A aiGOR! fic difific Aol

hydrocar groups are s ral aln or
featghras:n al kyI groups; the ali phatl c secondary di am ne

has t&t}%&oe&%ﬂ 901%%? R SRR 8- QPR chafd \Aher el n
(ii), is a Ioall hatic prlmarydlamne anz
| eadic FHE0 Gy drogaby PPV §r48hf hpweor byag ?fie hain alkyl groups;
cycliaadliphhitid dccoftady Piahiase Rasaibo@l 1@ toiabgut 30narkwh didies,

anE TR L Y Sl PRSP R oo B huried B2y s et s

folievopf bratimes: di i socyanate, and wherein (B) is at |east

one 4pho 2 ss as in Caim13
ertﬁeél‘J R)taﬁﬁlgag#@&?&&lfa% %@éﬂ‘%{%r med during the 20

pr o€agef thzamum giovpeis Oa@d fifectlydp pr8- wherei n a

pr e ROl yney pﬂo§esfs Qg Hﬁ@laﬂﬁ DO RehckdIR saiB pOKBRSyanatk is Sophorone

g) érrer f dfr nredlentsfg‘lrrﬁlrlsmg (A a
diipocyanateFad 3y Bl a0 Rs BRAREEIING) at | east one

p ol ¢0) amdlbmbesatas Ire@laim 0B evheediy e ighavipiepsigmeaindofnidd during the
éelsl n 25 extender conprised of (i) an aliphatic
secondary diamne, and (ii) a conponent selected from

t he2dr oup: ponss 98 imiglai:13 Whayeima pyepobandrpharined griimgthy
pr&b m ne; (b) an aliphatic secondary diam ne; 30 (c) an

al i hat| C secondary di.am ne and an aljphatic primary

di a - A ]eqjyrngrn og]np(bﬁgfni @g]@memsrﬂgmpgﬁ@g((éy atleast one aliphatic

@m‘@ymtd gm) AflcaBNynd pedydandBr &t 164st 6AJ pdipether@miredhnd (C) a chain

th t hat wh
eXtﬁB@ﬁffBV’l%E‘ flpts1gt| casecoﬁgaslyI én Iafn ge (1) 1sa

an aliphatic secondary diamine, and

pr oce

(11) a component selected from the group consisting of:
(a) a cycloaliphatic primary diamine;
(b) an aliphatic secondary diamine;
() an aliphatic secondary diamine and an aliphatic primary diamine;
(d) an aliphatic diimine; and
(e) a combination of any two or more of (a) through (d),

with the proviso that when (ii) is (a), (1) is a noncyclic aliphatic secondary diamine.

25. A polymer as in Claim 24 wherein said polyisocyanate is isophorone
diisocyanate.

26. A polymer as in Claim 24 wherein (B) is at least one polyetheramine.

27. A polymer as in Claim 24 wherein said polyisocyanate is isophorone
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25. A polyner as in Claim24 wherein said

pol yi socyanate is isophorone 35 diisocyanate. 26. A
w@odopnere9as in Claim?24 wherein (B) is at | easpCDOB2007/079170

pol yet herami ne. 27. A polyner as in Caim24 wherein

..sai lyi WD 2008/ 039699
dn%%#ﬁ%%@éé?\%%ge%g@) At flse%‘)%%g%g{;lg’et%er icLP%n ierein $B) i s at

| eagB. oné padyyet fhsené}hlne% wBerein (Ddiag peleagiong of tledbHowing
feaphier-ein (i) has at least one of the follow ng

features: the hydrocarbyl portion of the diamne is a

st r A1cghidregaeivh potsion eé t%ﬁl%ﬂlﬁyw siEaieyahags oups are

Slt I gicHmhinG ih?ﬁtf(bcﬁbybgrgﬁ@d wd st@&lghtrbhainwmrzgfc?éw&%am %lkglogroups

al i pha secondar i am ne 0 ,abo

car DS ogu R BRGHER g Rkt 0 e Am

(11 P91 s & polghosds iplidsinc24pwhemmy(iigl nsamy@dbahphattcrprhmyaliamine
whh&%fatsaf’féﬁﬁ%}l to%efffk 1&@%@1‘5%&%‘? ures: the

single ring; 10 one of the

anm e g bshat@ %@m@swﬂ@wyg,to aring. 30. A
r’iloll\rwgafﬁé ahf"rac%t%'tu BhoWeaBidRly(th b ring,
| I e | m

wheP8i n (w() yHogr %Sslaé%@rfbﬁ‘ﬁ‘vé?rsm dbels Pbliﬂ@ di &o&%@}ﬂ%@buwb
1, Gf dillallﬁluﬁi_he’i;ﬁ& ant evtetdin (1i))1s rsaphcﬁbréé @aﬁﬁ%eone of the )

0 W n feat ur es: e I I orti t he

o e PP EEE TR IR A R RLOTR At ad s eEhsgpusife
feagurosips are strai ght chain or branched chain al kyl

gro Jdré%iaoeﬁ’:pg f‘&ﬂto'f?hescﬁ&ﬁ}l gQ%SQAI?mC?L has about 10

to a on at ons, ere is a

cycIﬂW}nillBﬁ avdr@cirbykﬁpyp%ﬁraﬁﬁr%hw&a@wr%@ ¢d ehedrs plkghgroups;
of "tﬁbeahph%d QUbidhry @R Efgs aggutt lm)eco QYB6LtoD daPfdtatdims,

@GBS 8, SLRGlE LG oneof, (NS SN0, ALQURR oF e
following features:
the cycloaliphatic group has a single ring;

one of the amino groups is bound directly to a ring.
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