BLENDS OF DI AM NES HAVI NG REDUCED COLOR TECHNI CAL

FI ELD [ 0001] This invention relates to bl ends of
wanroTar9ss di am nes, which aromatic di am nes hareT/usS2006/062493

reduced col or. BACKGROUND [ 0002] Aromatic diam nes are

i ndicated to be useful as chain extenders in the

preparati on of pol yurethane, polyurea, and

pol yur et hane-urea pol yners and/ or as curing agents for

epoxy resins, Blends of aromatic prinmary di am nes and

aromat i ¢ SeLEHARAQF BIAMINES IFAVING/R] B3

bl ends of a m xture of the aromatic primary di am nes

2,4-di ethyl-6-nethyl- 1,3- benzenedi am ne and

4, 6-di et hyl - 2-r net hyl - TECHISIZALddEI ne (sol d as

alr) ..100 .or Ethacure(r) 100-LC) and .an aromatic

mg‘g@ﬁﬁﬁ%ﬁggvg |t1§rgnr fhl%t,es Eftﬁ]ﬁmg’, O?glg%?%}fﬁcwmﬁl’eg,-wm@ jromatic diamines have
redwted\dotirebi s(benzeneanm ne) (sold as Unilink 4200), are

known. However, to date, such blends of aromatic

primary di am nes and aromati c secondary di am nes and

especially blends (r) (n acure 100 or

Et hacure 100-LC with Unll?‘?&%ﬁacﬁgﬁdlg not have a high
(0RO udyrPraatipristhines ane indidited tabd wefidnstigtin edledert af the $€eparation of

i ' [ ] i.ons.. I't would be desirable to have
P PO AR oISy b s 19 Lt s asemts for epony
reges oRltady ofliramiatie privkirg HiafEdes 4HdoR oY Ktohl AYHAESEO Fre known.
hnﬁ%%é&&rﬁﬂégﬁ’ nough color in a range suitable for use

n variods 88%]1 TS BOMBERRT TR KEires 8- (o601 -methyl-1,3-

beiltringdianiien tuthn,Mi%&ﬂ@%&hﬁnﬁﬁ-b@ﬁz&‘{e&ﬁﬁﬁhi gﬁ)ﬁcﬁ BB hacure® 100 or

B dian@mei and aromatic secondary di am nes having [ower
RS 1 AANLEP eviRBudiny Heimakc bseaeddarySalifmimeas N, N'-di-sec-butyl-4,4'-

1néﬂﬁ§ﬂ¥ﬁbbi§?5ér&5né%lnﬁﬂgs(sglﬂva§_[ﬂﬁgvlgpn %gb{)}lf %ﬂaerﬁnogvg}l. glrflpvtef%]cf:eg‘g?oedate, such

there was no way to obtain ow
blegds of rematie priferndibmines and anonmgichigineltryt dian ik S6d &pecially blends
£ i nown  fornul ations. ®0004] An )
“e Sb‘?‘%‘&‘%m?@ O e D O o i S _ %\Qkﬂocﬁ?t have a high enough
traggnissips esd/pr 3 loat erc@igh tolof Coraise B dri{pplRaTomi Q{R!v!@lﬁdtbe desirable
n

u)ﬁ%%ﬁ?@ﬂi%% has been bl ended a col or-nini mzing anou
OF" Cat e L4 Arypadic primary diamines and aromatic secondary diamines which have

high enough transmission and/or a low enough color in a range suitable for use in various

applications.

SUMMARY OF INVENTION

[0003] Thisinvention provides blends of aromatic primary diamines and aromatic secondary
diamines having lower color than previously known blends. So far as is known, prior blends
have has significant color because there was no way to obtain blends of low color. Also
provided are formulation having higher transmission than previously known formulations.

[0004] Anembodiment of this invention is a blend which comprises (i) at least one aromatic
primary diamine, with which has been blended a color-minimizing amount of at least one
N,N-dihydrocarbylhydroxylamine, wherein the aromatic primary diamine is in the form of one
benzene ring having two primary amino groups on the ring, which amino groups are meta or
para relative to each other, and in which each position ortho (adjacent) to a primary amino

group bears an alkyl group, and (ii) at least one aromatic secondary diamine having a Gardner



N, N- di hydr ocar byl hydr oxyl am ne, wherein the aromatic
primary diamne is in the formof one benzene ring
waani7rgoteno primary am no groups on the ring, WROTAIS2006/062493
am no groups are neta or para relative to each other,
and in which each position ortho (adjacent) to a
primary am no group bears an al kyl group, and (ii) at
| east one arommti c secondary di am ne having a
rdnercol or nunber no nore than about 7, wherein said
CONIWERICE " BrBm g phetitmivheredt said aronmticise¢dndafyatiamode either is in the
fofASf BRO BENRAL kRE MANL TPt opdai’y am no groups on.
the ring, _op ilsgihn%t\ﬁggg? g%\%ngifeu Cyt %A}Tounﬁe@ﬁ%‘gﬁeonrtgﬁg@w oris in the form
of ¢p h@glzteed Hbﬁ ‘f]mlngd;tk@’ bﬁgﬁalhylbﬁ@ﬁj@g’ﬁinglt‘dﬁg% glﬁlﬂ Qecog:tiary amino group
S ngai v, u Jing. Opti Y,
o R ORIy ek 2P S Wbt eos el iidasiesphas been blended
will éedecdnutid fecbh@radmahé.c secondary di ani ne. [ 0005]
O%t heA eF‘bodi ment of this invention is a formulation
L ch MGy FRbed MEH; i iventien doabeinsilagn Whidt is formed from
ingré@ishts 06@pALIANRY hiGeddf R Ym M AR | hife Wy 1
been bl_enged ga?;m or- r#%rr?%ﬁ%ﬂrgs Nis mlcr)lf:’%]tthwggg?‘a%%nblended
a %}%@mwﬂéﬁl@ ameyhhyioatdzast a»]fm NJN;cfﬁmmbeégﬁquta@roapgﬁﬁﬁé, Gyherein the
-JAh4 LY in,the formof one benzene ring .
" hayﬁ%1 T Wl(LJ};J1 giraﬁﬁnrﬁér ?/S lg%hﬁ gmé? Shipae (B‘?nf% e BAviRE t¥p primary amino
greups 0o tyy o svidcieamiioxroupsas tettdrdakd/ @14t e 8RESENUME! said benzene
rin§?dsgh enzene rin ]?ISO havi ng at |east two al kyl
groups. ChREr 88‘7%,""??' Y! HPuRsEheEoB{E) ddenshencaremaametapydary diamine
hadngni Gerdaay bﬂ]@;’ @ufﬁ@_&dﬁg rrn&@'tﬁin BesRe, Ry r&id Q;%Hlatic second
t. 7, .wherein said aromati c secondary di am ne ay

di ahou _ _
1agipe githerds inhe franx ofope benzsne ripadzeing two necdvdwiyrmgnihw@roups on the
rin8Gandamhy £ BOHEN QLIRS ! . or is jn the for .
%f two benzene rings c%eglglé‘?:sikg)g B%é;g%ﬁy ar ﬁ?ﬁy%ﬁ‘% E’Bﬁ% @‘é‘m]avmg one
secondafyav PRGN EreEc ontareach i mog,gr wisth owheachaf i Mhst one N,N-

dinW ' t._one Ndi, hydr ocar pyl hydr oxyl am ne
o - R S o P TAR vErE PiRoded: (uslSt lareong ot ancror at
leagfreae polyathekmast:, axeppohyt Giey A H@zﬁﬁ@m’ﬁﬂ,@sﬁQﬂl&ﬁ%@fﬂyﬂiydroxylalmne
[00 V) aﬁ I %I?S't ng. N N-di hydrocar byl hydi Oxyl'am ne. '
PE%O%} B 65%8 et ghhbdnrgniionds 2 misthediformndicing 4 golgurethane,
polymiehos §yups-QeRinawRidAGh¥HbE so [
_pol. ur,elfa- {]Jlllr,et hane, \’C/]\hi_]ch net hogQ@gﬁB?gP@é%&gggdﬁ%ﬁé (1) at least one
mo&&ﬂ%? HERry digmie, wih sthidhas hearhdendsd peploainyinithiaitignenount of at least
W INLAWR R a R p - Gplor-m ni m zi ng. anount,
ot at %ast onc_a}}a N. I%ﬁg’g‘rgfg%rglrn gtg? fﬁ%ﬁﬂ”ﬁ?ﬁ%&amme 15 in the form
of qRErearetie baviretwocppnanymnyindigamipsenithe Hilg,tWigch @O froups are

r ing .t rimary am nQ groups on
med P?%‘zge?ﬁﬁvﬁidé %9%}%@'%%“ 8%%&%&%}6&%%%%%& Aalepe|typiafleyl groups
thereon, d &g it lodsh eng arsmiatic be0AGNS didnfige 8460 ReMtdidr 8410} fdiber no more

o IR GO Dateon o)ty lecst, e ol T
ringnvéng two secondary amino groups on the ring, or is in the form of two benzene rings
connected by an alkylene bridge and having one secondary amino group on each ring, with
which atleast one N,N. -dihydrocarbylhydroxylamine optionally has been blended, (iii) atleast
one polyol and/or at least one polyetheramine, (iv) optionally at least one N,N-

dihydrocarbylhydroxylamine, and (v) at least one isocyanate.



t han about 7, wherein said aromatic secondary di am ne

either is in the formof one benzene ring having two
weeewrd#sy ani no groups on the ring, or is in PO®US06062493

of two benzene rings connected by an al kyl ene bridge

and havi ng one secondaiy am no group on each ring,

Wi th which at | east one N, N-dnydrocar byl hydr oxyl am ne

opti onal | yhas been bl ended, (iii) at |east one polyol
[OﬁQ‘g/ or at | east one polyetheramne, (iv) optionally at
st T8Rge Mdather pavbedisidn mytife@ryrtaof this inaatidvivilBbe still forther

app®@at frOR&hE S é‘és‘éﬂ‘EQ&P {dd %I%%ﬁgﬁ‘ggﬁﬁ gﬁr wi ll

enbodi nents an eatures o be
still further apparent fromthe ensuing description
and ap [ . F DETAI LED DESCRI PTI ON OF
THE | h@%ﬁ BT IPTIPN QB AHEINVENEION

[00@8] MThead ghoubthis Hb@inAsht 3B WHn " BRI indm P L y A
fficient to reduce the existing congrglat |°O%Ihé¥ntameans 2 quantity

UGB {piseuestEr ﬁﬁlsg?l%ﬁ%ﬁ agoB et oeelai-podesamgreohytia secondary diamine
by%ﬁ@é&ﬁ%ﬁ@alﬁ%ﬁ[‘fﬂovﬂfe@%g?eqmtt%}g Slersz %Sc%é trc]:%{]o:]}%tgcae’rg# i‘ggP?aéHrement less

coloration is by nmeasurenent

thaﬁ’r @Glﬁé’é@a@?n @@j@i:qu:gd tby aalpbtglmr argalige| sanplle bh€heS e color-posses sing
M%ﬁ%%%?%%%@%}eaa%%gﬁéﬁa&éégg c?f%%?c{g,&ggngﬁsg%ag B{éa%gcac{iluent soluble
in sl@:lhubz!treirien such_ di am ne. [0009] Those of skill in the

R e T RN E L.
arcewaiRpkeondabedinhintGtiiigs 6RR2RGon. F ryEfx_aggprl% tﬂl}ley Tthf,t\gg: benze

cal |l edN, N -di -i sopi Qpyl - 2, 4-di et
nedi am ne, N, N -di-isopropW -

di am ne,

di am not ol uene,
-\l jaene- 2, 4- di am ne.
e cal |'ed
#nebi s( 2, 6-di emyl benzenea

N, N -di -i sopropyl -3, 5-di et
or N, N - di -i sopi OpyH;8, 5- di
Simlarly, the structur
N, N -di -i sopropyl -4, 4' -
rnine), N, N -diisopropy X
4, 4" - met hyl enebi s( 2, 6-di etiyl ani NG‘P?(t)GH ),
orN, N -di -isopropyl -3, 3¢ 5%% -t etjrae hy3l 4,4 -

di ani nodi phenyl met hane. Fﬁ 8] BHends having two or
nore aromatic primary di amnes and/or two or nore

canbe sriediN Nsde isapmpyl- 3t shisthd S-medyhil BroemztiedisniapaN Of-di-isopropyl-

2,4t {Die$h 10 I1QA. - \5\39{ nt is.stated to be used.

" or pr%sgﬁﬁéir}%lqalt’l e 6?13& %}hegﬁ%%g#ati c’ r'fiﬁésr%PrBP%]ﬁ‘?ﬁéd{thyl'zﬂ‘
diaginstrdrdne, arddirdaispp b3, felisthgnohishe Q4 - AN &S 8fhilarly, the structure
di am nes are ggent, that amount is understood to be
relative to f Onbi ned total of t SAdsGHs pri mary
di am nes or arongkl xecondary di apae (e.g.,

rel ati t(g[fl e DA\ ned t ot al unl ess
ot her 2 CH, Il\TCH(CHa)a
H H



[0011] In the blends of the invention, the ratio of

the aromatic primary diamne to the aromatic secondary
wdizeamiongsear e preferably in the range of about BCT/US2006/062493

about 1:5. More preferably, the ratio is in the range

of about 2.5: 1to about 1:2 .5 . Still nore preferred

is aratio of aromatic primary diamne to aromatic

secondary diamne in the range of about 1.2:1 to about

cak: ]13 2.%00§&§[dner color is a well known standard

BolPSr SHEss d-af "fSOPB?PYII‘i‘lﬁUFTGPé}}Y@W@iﬂ(%Gfdjqzthyhleh;;eneamine), N,N'-di-
isapepyledt-hethylsHebigo, Bayd ¥8! Leddi sh. . gnd/ qr ,
_br owni sh colyor atigg%L %Ygﬁsggralﬁ%ﬁh&ﬁ#\fl ﬁlélsgﬂo,py%ﬁrel& P gwistraethyl-4,4'
digmodiphgrdmethaner , the clearer (less col ored) the

0biAus Siwee 1N this.connection ASTM st andards
[ Di 44}1?1 Vi sua: © ts%%ﬁlo%lf’ﬂi) AR DRTBETY FiARERSS RBAMoatY @ ar more aromatic
seeqnalatatiotninef @8:18]thill tae eopelor the idveNEay.| B
asDfve. a GF_rFIner ctgll or nunber no nore than a oﬁ{:ﬁé&%){s stated to be
r effer B lﬁ,a“t"ﬁéo f arRaticRrinay digiinesr oetic muwhédry iamine when
twhirenbleasticBRBathings 40 8esBhE B! have .y
cdner col or nunber Mo Sm)fﬁthaggo‘%%ggtqﬁﬂggtﬁegﬁor}ﬁ?rlglauve to the

copPUicer P carthe Bramis pramnydian@arsdoretronalior seBoiey dnines (e.g.,
The aromatic primary

re olthéfc i ot2t weidhh A ess othe i i
10@¢CtolthaN c FROMED Bot2t wh g%, %I‘H @tléﬁgéseosltat?cﬁe i nvention

di am nes that are part e
[0Q3df eFrathleybléralseofahSambneon, cib @it BT BRY ar6fnafe PBEy hahne to the
2.0.

. t re .preferahly nao nore than abou

alo?lj?dg]l%l S)?g%r?dgg?}aéla Bgra%e B]fegfﬂ%?lydn ghe Fey odiskaiingd thabbngl:5. More

preder@ly dthe ratiodh 1y the tHpe bf MbulIsel HbhBhuARYt shiRnok 8%kl 4 ; i

of Aromat i C.B%i gary, dianmines in this i_nven’?i gg}ﬂlgr}oéglgrn&?%%dlsarmo
FOMGPIGHEY FERHBREC AfomAteHeEeslatdiapriarar the angeoof about 1.2:1 to

abagit @Ups on the ling, which primary am no groups are

00 ta or para relative to each other, and each position

o ho EHOFGERNCJ ¢ 01k oo adatinl g QUBURSAR 18 iguids, and i

t i : s . . .

P ani %oplg{eoupéquonﬁ?%én%a eglgWe% Wbsa%bﬁ%w?‘ﬁ calarpiopr Asisknown

in t}(aepg 411, éh:]qalnw:er Exé}f‘qndims; cO]for,SltlIE%t f;la@ff(rlr%% )K/Mﬂglra;i?n @t#atelﬁqltg% ?ﬁL}%girs See in this
conm{lﬁo%gs%%%n%aﬁs %4?1??@% ls%ﬁ?@r’d) e WQ (irgg@nmt&yﬂon standard).
[0013]b(Blyhds qieiy MventeotChoRent YL EHG! ofiexy]
s, B, eyl el eyl Y haedOk e TR RL s P Bl han abou
- Riprerdbly, the Wlepdsdiaveg Gargar cglos apmbernd inerdyanz ﬂft_ﬁlt 61 M@fe preferred
aronati C

bledd8hati®a RrdheP EHIBRENmBE! MPmIfO &?11 Lyl
na Primary di am nes are str aﬁngfpﬁ%c 3??1“& YERARGTE & driashare blends
avigg accyqurdg@rcﬁpfygr Thawbar gofmemtioareattont asout si x car bon
[00 B410 e aRALI G AL L ¥: preferred al kyl groups are nethyl,
ethyl . s opfg)pﬁz!:Wéh%g}Pe’:s tgﬁtd]lt.h??)t& %@t@gb]@pdq Qidheinvantien preferably
haveys Gapimsecqooupsheres pe eict tan @ibéiﬁt%ﬁ%n&fe p@fsﬁ%iy no more than about
2.0. Highly preferred are aromatic primary diamines having a Gardner color number no more
than about 1.5.
[0015] Aromatic primary diamines in this invention are in the form of one benzene rine
0 . . i
having two primary amino groups on the ring, which primary amino groups are meta or para
relative to each other, and each position ortho (adjacent) to a primary amino group bears an
alkyl group. The alkyl groups ortho to the primary amino groups on the benzene rings may

be the same or different. Examples of suitable alkyl groups on the benzene ring of the

4



groups and ethyl groups. Here, the preference for
butyl groups includes n-butyl, sec-butyl, and t-butyl
waroerps9dcEspeci al |y preferred aromati c pri maryPdTAIS2006862493
are those in which the two primary am no groups are
meta relative to each other. Mre especially preferred
aromatic primary diamnes are aromatic primary
diam nes in which the two prinmary am no groups are are
neta relative to each other and two of the al kyl
argnaipRrimes dahipe inpledgyaethpl ethiyk ptdyivt, dsopkdpyl, gy sdcSbidtyl, t-butyl,

Peg%gf% ?E&PP geﬁé Hetpyllcy%logexg% éﬁgiarll é)ﬁ’fyﬂf&yﬁlﬁaayl nonyl, decyl, dodecyl,
and tBe ket Hl;elfelﬂad atbgtlfgyd)ups]orﬁhb ®BEAME GingFditho tgﬂ 1"tiﬁ§1§r Shino group)

of§h4 di thyl lﬂ% hyl - 1, 3-benzenedi am ne an
%a £H¥ 12}1 lge% élﬁ:zsélﬁ‘é%ht ﬁhﬁuﬁ@l &#@Cb@i’ 91151’“1 gﬂqyi/ groups hav1n0

frqth @hens aBoutAi e85 ERfh ar}%ﬁ&ﬂ&%
. mxtur e ofu X 4-di et g%l -86 nmet hy %legé Lenzeﬁeéégga%'n i g methyl, ethyl,
1s0é)ﬁap}4 ity @@chthulzs g pr mowg;fbhqsggn@xpsmpcma]ﬂbammtgma of methyl

cl&lﬂg anQ'elaly}q rcr?&.ﬁ’nrsb%-ieli]é/ qfté) fgly If&@?)&efo,ll Bu EE Q%il%%}e{l %iﬁ:g nglfutlil sec-butyl,

pr oduct “of rporatlon
an gbg‘ml grglupy Eypeca,alﬂmpmfermdmrmhatmplmg Bian{ihesture tho8dMWwhich the two

, th th ze edi.am ne and a m nor
pn%{a % a%mbo 1ou¥ ﬁ]te 1'8f1—;ta %lagvé ?o %33 . More especially preferred aromatic

pmﬂnﬁy dlaﬁ’ilhq/d 2@ aJnSﬁ{alnﬁt |pr1|ma3y brRAZ8Aa WAt e ol OBLGar yT DRino groups are
rocar byl hydr oxyl anm nes t hat are resent I%

d
G fﬁg%aé?lsﬁ%% focagh Pthei apddwiornd g alkyligrannsay yl@momsdmd the third alkyl
grapt is anakdnyl ploepent., ‘QA4L@16HE’? 6%9tﬂ?f 1 8. b%ﬁ%&i%ﬂﬁ.g%fle and 4 6 dlethyl 2-

diamines in this Tnvention have two hydrocar
meding- L3-hgereasdirmipeo M)lxbb’m%‘bdteﬂelhﬂmcmg}em 3atamneemne and 4,6-

I I e ntI hydr ar. byl
B e R YRR et
CO@Wlwmx@dabblbym@wmfa hfmamm -G el bul3 &ne@dda%uaém 6- dlethyl—

[ of t
%‘gﬁl}' % b%r 6cae%é ]bmﬁ?‘g}i]%](% Pl rﬁ ﬁjéthjéWaéBY]hﬁ’cBPX)é%&HﬁIl%Ethacme 100-
L(ja(]algtbdlgjt @f pdbdiBidaCaBoredd) nwhﬁ:h%ﬁﬁ@ﬁassﬁ{naﬁy Co'f 'aCn)mJ or amount by
aIk I gp %ycloalkyl gro:f cycl oal kenyl

Ebé >g{)%1 3,.20 Egethx%-,é g},egth}; ‘@fpr@g@eghaqqmetqm a minor amount by

we@h@@f (e Bhht 2 6%18@191 Qgﬂethgflmp3q;engfgfe§1a

hH|hydrocarw%_ ydr oxyl am nes can use [0017]
[00ABL o ThethNndih Ogebp]éy@tfoxvhrrsnfpmetmrc orestis \wikiethesomhtic primary

a X r |O n whi ch the t
mﬁlf gl ?rgg%{%?/f 93?10‘%}33 B%igﬁﬁié)’g 50 éltt :h oﬂgmaflﬁtseécoé‘\é%y (fjirgines in this

inveitjey ke Mﬂ)@h’m‘aﬁg&l guougispndanieliotyd didie PhindogaRe aftiPen atom.

the nitr n at art of a heterocyclic
Eacshuﬁryl'hrg carly %ro% [Soin t{[)y ﬁ%ﬁ{f@%&, Br Oh?ffll}gyﬁﬁ’ é(ap])cgpt twenty
carbmnhﬂxmxs pugfetablyabadi h?&o@zﬂ’ﬁ?p@oaﬁm upnd Boef 8' AN HPms. The
rbon atons. Since the single divalent

h(% Ca%@Ut 10 é@
YR B 5 BYRS g BigplN H\Mﬂ}}ﬂboﬁi'?}ﬂ@fdé?ﬁyl@mdna}afo@ném example, alkyl
01oﬁpd1@h¥1ght3&%d b‘i:ﬁlch&?, o?'cgzélﬁg,eaﬂkéfﬂ g}ouﬁy, ngcloalkyl groups, cycloalkenyl

groups, aryl groups, or aralkyl groups. In the practice of this invention, two or more N N-
dihydrocarbylhydroxylamines can be used.

[0017] Also within the scope of this invention is the use of a N ,N-
dihydrocarbylhydroxylamine in which the two hydrocarbyl groups taken together constitute

a single divalent hydrocarbyl group bonded to the nitro gen atom such that the nitrogen atom



single divalent group may be viewed as two individual

hydr ocar byl groups joi ned together. Thus, throughout
woOhi®/odgsssiment the term PCT/US2006/062493

"N, N- di hydr ocai byl hydr oxyl am ne" i ncl udes such single

di val ent hydrocarbyl groups that forma heterocyclic

ring containing the nitrogen atom as the heteroatom

[0018] Suitable N, N-di hydrocarbyl hydroxyl ai ni nes for
ctice of this invention include, but are not

. the pr T, .
is |pfuﬁ.io? a etlegy’cyﬂ}q\pag;mug}p§a1ngl)¢djimlg/ﬂtéjyﬂrd¢e];byl group typically contains up to
I YeVo) by elr.@x) i N, Ndi byt yl hydr oxyl am ne,
abﬁja%(g?dllgggé&%% %% ?gegé%igl%rﬁhgs abodtl}lg catboh atoms. Sifice the gmgle divalent
hysirogaghyd araupl ey dwo )dyﬂf@'ﬁlﬂﬁl @aghon atoms singly bonded to the nitrogen atom, such
am ne

: ' nt yl hydr.ox s -
su%l%?igiﬁzé% gl;%%lp %%‘/W%H‘;?F%ﬂ% F%g(wdé“q:lﬁqﬁl’hydrocarbyl groups joined together.
TiNsNiltheskphigithrdcynei 0e terl, Ny 8 BEHIBLL biife i

s i nel%g%{l e R )6_1 A oxy?aﬁréi gnlles’gfh9é%!x9mrﬁ§e includes such
sn}&:lc-i‘\i:_hap Bt Wﬂaé SESHPP ﬁy@fqy;@q katgneeyclic ring containing the nitrogen atom
as hhd\hedérogegecyl ) hydr oxyl am ne, N, Ndi (

entadecyl ) hydi Oxyl aitie, N, N-di (octadecyl ) hydroxyl m
[O‘ﬁ’é] |\§N.tq;hl®%{ Wm@&ll@@'@iﬁmmnes for the practice of this invention include,
i. () = t l.am ne,. ..
buﬁ?lﬁrg:}tgﬂé?ﬁ%jgﬂ)f E{/#\I))_(ﬁégépg% {od('#al]]lg’ne, N,N-diisopropylhydroxylamine, N,N-
ditn ¥ty dreomyhphrige r NYYdiisdtreylhydroxylamine, N,N —dipent(y%yalroxylarrﬁne, N,N-

. i(4- hyl henzyl ) hydroxyl am ne, N, N-bi s(2,
d1%c%?%éﬁy&§éﬁ5ﬂ§wg§;| m-g?{@—cyclopentenyl)hydroxylamine, N,N-
ditx\ ey drdxphemiathy N, Ky dreyyiayd i -di
Yot | ;{ﬁpht h(%/\llhrret hyl) ﬁ%rﬁ@%ﬁﬁnﬁéﬁe’anﬁﬂ di(methyleyclohexyl)-
YRoRY! > N W%Ylﬁymtylﬁgs@'@wznamb%N—mbd}emaumvmmne, N,N-
di THee PR NG 1Anilk i$ hvdr oxyl.ami. ne i nc] ude _
1(?%& i?l not&g\l/apér’ghg’lg dgﬁég%g%gkg%%gxﬂﬂlﬂ%gﬁ B%'QF&F@(%H%OXYI&ME’
N,grdﬁﬂowghm@hwﬁl’qmamﬁmd NENwhi(2mdptehyl)hydroxyl-amine, N,N-

: ' | hy yl.am ne, i ar and that the )
R R Bl 1 A P TR kb Sng o L. N-bis (2,4-
dimétd ypropeitiydsooflatiiee,bl Hd-dil DYhOhe Ry BhGAF Y 1amine, N N-di(1-
na%tﬁﬁ“ Q'IX% q_% r byl h%/rgr oxyl anmi nes are _

N dT'a ;) ?%P%&]}? PRi n884 nNE-difepephdylameth tiigsizoxylamine.
Cohgidarhiieds tshen adHowking’ §UDN-aiH ' &5%1 Q' ;
br ancheg chain al k§l groups, 9%?6&%:},%{}% (%Hélgilﬁdu f fhat it not
CVARGEAE QT RGFOTRVE S ring desrarrtiont drypro¢rasing rafrtho hlent of altoel the N,N-
dih$dec&B L8l RIS [ I dy,0%y4-.am ne e al so |,
grre?er ?eg rI\I LKL g%i/l%rl}l%ggr bgflﬁytgér@o%l g%%r#é}?’@%c S'%@g%ﬂr?@ﬁamme not
advefislyeatfast thisi Rmppastichofthablep. gr oup, i ndependent!y, has

[0015 0B, SRYER _ f t een .carbon atons, ) .

L N b L RS B R e o oty ramieines: more
prefepretl ke thosedt imbéchahe &Ry roupsQRE dt@MgtAERain or branched chain alkyl groups,
s %I%L} di et hyl .d%ox I a}gl ne and

D , i en]%viv Iﬁg%iw Y SERUP; Emel}dep%, baydrame opé to about six carbon
atoris. NN N héﬁﬂﬁl}&?]&ng?ﬁdxméﬂh@%h@ﬂb@ PrePLESA0N —Mhtyaro%grbylhydroxylamines

ar. IC prinmary ’
espemﬁp}ﬁchosm which €ach aralkyl group, independently, has from seven to about fourteen
carbon atoms. Particularly preferred N,N-dihydrocarbylhydroxylamines in the practice of this
invention are N,N-diethylhydroxylamine and N ,N-dibenzylhydroxylamine.
[0020] The amount of N ,N-dihydrocarbylhydroxylamine present with an aromatic primary

diamine is typically in the range of about 0.01 wt% to about 1.5 wt% relative to the aromatic



diamne is typically in the range of about 0.01 wt%to

about 1.5 wt%relative to the aromaticprimary di am ne.
woénef7@ryed anounts fall in the range of about OCHUSEMG/062493

to about 0.75 wt % N, N-di hydi Ccar byl hydr oxyl am ne

relative to the aromatic primary diam ne. [0021] The

anount of N, N-di hydr ocar byUhydi Oxyl am ne, when present

with an aromatic secondary dianmine, is normally

ﬁllrjese,t in a color-mnimzing amount. Preferably, the
PPN YR GE a FBS PR eyt falhén the pnes efitbdun 0SNwERB Bbout 0.75 wid
NiN1diR€roc 03 £O O . wo%to about 1.5 w% .

rel g?i vealzPD gﬁltyﬁg) r orrttral?ﬁ%atsn\é%:tgn & PP RS ARTRALY diAraine.
[Op2 eT@bﬁWQuritrlD_ftNh,éJ—dﬁy@@cmby&bﬂ#&xﬁ,&nﬁnw%g RBEM with an aromatic
sed n@uﬂi(g l\lliel\lisdlolg%%gocar‘bél.hydr oxylam ne relative to

the aronati e A PYAPHH AEolosmpigipizimpamennt o Reefénably the N,N-
dibyrseripiikfdeox@amiRiig @eesdhfinWh hioln{il ?hesﬁggéte%fglfboﬁm. &1 wt% to about

l'nv%n_ti Qn, a% amounts ot her than those i
%Wé SFREYE fod § SECBRIECASSrORALY Jiamdne. bionepdéaalily, inakerange of about

O.% giftzfr :tcmagf)ﬁ §:7E gng’rorg lﬁ g‘g-dgﬁag&gpo%yd%}?ﬁgnenrnet 1%?ar%iv% to the aromatic
sewnﬂaw%ﬂfyﬁl@i@aﬁwwyﬁpﬂgﬁb@ﬁm m;mm%mﬁxwgsgwg 81«2@:'2‘3&1&1%% hR scope of this
inRLARRLS G Yndi @nine when. desired. : e

ar onat ispfrg)gg%n% ar ghag‘. tg?nsen1 28 pjefepe e ﬁ%ﬁ%‘r‘?né}é}émay be needed to
hagg 2 ¢rdor-mnimitoheing effeatoAn ap@ubeizasahsl 2e18@MiRehi LW amount of a N,N-

. onda am no groups on the ring, or are in the form
d”@&‘%%ﬁ”%%ﬁ%"e’ﬁé“?ﬁﬁg%anc% RESERIVEY the amemRstice preobdiggiamine when
degired. havi ng one secondary am no group on each ring. The

[0@? | ¢ secondary dianmines in this invention have a
dnet® TOrBEcigReRdan fiagrnes inhhis iabentton7are Rithéreinabé Yorm of one

bedAR8e #QMBLIG S&F DALY A nes have .a Gardner col or
nun‘%e‘r gno rrﬂt;gr e t hé;%%aﬁlgﬂ%ﬂggo %8)? > BF i Ped a6 At form of two
bengene Haay gordieatsi iosarhalicgleae Grtignerd holins onel BRRhd49 BRBAE group on
.Even nore.preferred are aromatic
ea sgggéh 3121%;5& %’lg%trlng%eézg nﬁ% i _ Ees(%lrtgﬁéwed’é]lo&rhaﬁﬁ Arbrdnge color number
1o mre ttaharboab DU Préferabl R ITAE bfons@eNREMMrH HAMINESHNBY B%dner color
nu% ch | ow %r dner col or val ues can be produced as
escri BT ! 1 EPBH OpoEHPreRgEd; EAPPBhsIcoadey KnTiseohgve a Gardner
colbt hembemewhéia. th4 D3 5 TR GG %Iee?ajréd Qgcép(ﬂﬁggd setclgr?dary diamines

h term. "am no hydrocarbyl group” ers tot
ARSR G Folg} BRbIMGracIE han akiont bgaromatanseobndahgdiamines having

sucAl Ol s &AGNHR ' i ch, hydrqca . gro IS .
ot t he genzene rei)éncghfB gbl\l;vbt%uéé\%%ﬁgsgn%egéﬁgbné{gﬁ%ﬁf%{Ephca“on [Case
K2/50Al filmheseaith. t o form the aromatic secondaiy di ani ne.

0033, L5 8l VSRR LB SOCON
hydpecefter apbyp botvel ab kyhiedgerbbichg@f RS afdrRIRO8& ondary diamine which
hydrocarby! group is not the benzene ring to which the nitrogen atom is bound in order to
form the aromatic secondary diamine. The alkylene bridge of the two-benzene-tin g secondary
diamine has from one to about six carbon atoms; preferably, the alkylene bridge has from one
to about three carbon atoms. More preferably, the alkylene bridge has one or two carbon
atoms; highly preferred is an alkylene bridge having one carbon atom, i.e., a methylene group.
[0024] The amino hydrocarbyl groups of the aromatic secondary diamine generally have

from two to about twenty carbon atoms; the amino hydrocarbyl group may be aliphatic



to about three carbon atons. Mre preferably, the
al kyl ene bridge has one or two carbon atons;
waigitloggeef erred is an al kyl ene bridge havi ng Ba®/US2006/062493
carbon atom i.e., a nethylene group. [0024] The am no
hydr ocar byl groups of the aromatic secondary di am ne
generally have fromtwo to about twenty carbon atons;
t he am no hydrocarbyl group nay be aliphatic(straight
chai n, branched, or cyclic) or aromatic. Preferably,
(striightiehiaiio thyndhed,an lpytliqQrooapsnatice Ritfeaitgitthe haido B¥drocarbyl groups

R N TR -

Exuraislec axfbytlitagleotiisnd mgtitsderbst MrbupsPiPie, eih§P p%&)?¥1, risopropyl, 1-
sec-butyl, cyclobutyl,

1- cyc ogro %Ieﬁhyl n-butyl, _
cygl_o&@hed ¥]y[|?-’ utyl ,g@tﬁbﬁt@({,ﬁyq:lglzutﬁh@Sqtl}ylbg.ltb]ea,ﬁycllgnethyl—z-bgtyl, 3-pentyl,
P X - ) I
» B Lt R 230 PSSR B IXCUORSEL . 2 o
hepgl, myateyleycdehexyl. memstlhipiyl, pbomyl,, isqthoiyt) heptglo pltoHdithethyl-3-heptyl,

cyglg)ggﬁﬁ, Sfépglﬁ%%éfgﬁ 9—}&?4&%%8@?@%%&%%%%{%&? Bglt—cwrﬁetl?};lgeon%i, 2-phenylethyl,

1-phehytiemeyil hhiphtizgl) 2-n2piphEny-nepivtylethdt, phe M 10&N Pakticularly preferred
a1th$§hth%¥ 2;na$h;h%lh 11na£hthglethyl, and the like.
]ﬁar VLOF P STRPRY WP (o AB ﬂVﬁ‘Bﬁ%rbyl groups are
[0033IpAGPiktia st 0@y Bldkithes APAR] scOb QIR érﬁin%eg?&?js%’n%ne benzene ring
diamnes with two secondary am no groups on one
PrRiERPShRAYE) they SgoBfay ABHDO FERKDS mksa saletiredarcpcanthen In such preferred
S OsPSecBBA A b Lve, I t o eferred. .
ar omat icq sag% O%I(Ijlg%b’ g}eaa?nmﬁlggj?’ d%ﬁ:gﬁ)r g}ﬁ’%gl P ﬁ;}&j%% (ie?? {57y straight chain or
breggichep chiia hyhtoypihs viagdtamityhe tcitaiunsiarcatioanehae chai n

yl having fromthree to abaut six carbon | )
[Ogit(‘g ns?lgfegj%g ST BHETSFP Cg;Ué P?Scfns‘gl@ 35 SFeanday faung group is on
eagihofitty odrezae core arherailied®o YeRitRe ks gOite @8kt cRId il alkylene bridge,
h beﬁz ne rings, where the two benzene rings are. _
TEDMRECTEA v d FHPAIKTIRRIBIPRHES thale 2botne duiderdapyparticularly

preftird® 285 AMRS sdedhdarl Qiiﬁﬁ{n‘éeisté).c&ﬁgoﬂdk%ﬁl %ﬂﬁ:{l}lb{}ﬂedﬁﬁle& bridge is a

particularly preferred aromati c Secondary iamne 18 a s
mediprlensuiern: Hisis petecias prafky¢dwberithe dyindhydecagtyhytoepeare isopropyl
or WOMRy1 §Al5s. 1S especially preferred when the am no

hydr ocar byl groups are isopropyl or sec-butyl groups.
[0Q27@2ﬂqe@a@e Qf)ﬁp?n@:]c scondty gﬁaﬁrﬁ'@@iﬁﬂ:ﬁé yor_dj)@\,il\ijithdf hd iiention is that
: oshkilions of .the I.nvention Is that | n I ch at .
in FRIBR SO e Pt o B R gl debnmeyondgey amino group
haeahjfdx-s gaoqioaray a.am')snﬂu@ft.o l]!‘ﬁishﬁﬁa of dﬂaﬁﬁtﬂgﬁeoﬂ&mﬂﬁlﬁrﬁ@e is preferred;

substituent. This type of aromatic secondary di am ne
QTS DTS 116 Ao SR B Fig AN AYHTRRALe PSBEORGEIo to the amino
erdlipaiive @gdidgeMBioeks RO sPRShL ] @ég‘%‘iésm th &Ego? oqln?atigfsecondary

. group have hydrogen atons as sub tuents anpl es
diafipg mofiis, Bt asg eefdimisedstoc N adijsopropyl-1,2-benzenediamine, N,N'-di-sec-

butyl-1,3-benzenediamine, N,N'-di(2-butenyl)- 1,4-benzenediamine, N ,N'-dicyclopentyl-(4-
ethyl-1,2-benzenediamine), N,N'-di-sec-butyl-(4-tert-butyl-1,3-benzenediamine), N,N -di(1-
cyclopropylethyl)-2-pentyl-1,4-benzenediamine, N,N'-di (4-hexyl)-(4-methyl-5-heptyl-1,3-
benzenediamine), N,N'-dicyclopentyl-4,6-di-n-propyl-1,3-benzenediamine, N,N '-di-sec-butyl-
(2,3-diethyl-1,4-benzenediamine), N,N'-di(1- penten-3-yl)-4,5 6-trihexyl-1,3-benzenediamine,
N,N'-di(3-hexyl)-2,2'-methylenebis( benzeneamine), N,N'-di(2-cyclopentenyl)-2,3'-



di am ne include, but are not limted to,
N, N -di i sopropyl -1, 2-benzenedi am ne, N, N -di-secbutyl -

wa 2807mevssenedi am ne, N, N -di (2-butenyl)- PCT/US2006/062493
1, 4- benzenedi am ne, N, N -dicycl opentyl - (4-
et hyl -1, 2-benzenedi am ne), N, N -di -sec-butyl-(4-tert-bu
tyl -1, 3-benzenedi am ne), N, N -di (I cycl opropyl et hyl ) -
2-pentyl - 1, 4-benzenedi am ne,

4- hexyl ) - (4-nmet hyl - 5-heptyl - 1, 3-
m%g%a%?ééqbg?ﬁqqga)mne) N.N'-diisopropyl-2 4-methylenebls(benzenealmne) N,N'-di-

serNtleB Qyﬁieﬁﬂ%‘ﬁé&s(?%@%éﬂ& i ﬁ%}?p?ﬂl 21\11}313 g,i élgfri-gzﬁﬂ@gthexenyl) 3,4'-

sec- but yl

mqsﬂ]}qenqjqu((bery@nc%nms) y I NAE3E-dimdieyy-bhiy8r-Dang@Rs iR Bs(benzene-
anflfie) Nl QLB AN ey Brat Eb Y e oot S) It\’Ieﬁ Zd?ﬂ%?umndgfgnyl) 4,4(1,2-

ethan@ki b ik =R .
i 1sl;ﬁnlzemz@ (fﬂyﬂ% 4(&8%3{]%3 Imelénl:jbll l?F é@lgg)zogsgﬁ] I%Q];J]cl%lme) N,N'-

i@, ﬂmra?tglgﬁ WW 252" gne%%%yb@ﬁ%@ﬁlg@bedh@mammmﬁ) N,N'-di(2,5-
dirhbthlytcdlé168erTpt) 13y -n%tﬁ%@ﬂe%ﬁk?% %%}1b%z%neamme) N,N'-di(isophoryl)-3,3'-

t hyl enebi s( benzeneam ne)

m quhls{(é Hg:ngﬁlh@"tng@mmnght W N1 @2- hmﬂ]ﬁ&Ji&Gﬁﬁﬂi;&é&@M@nsopropyl—
SR c e
ber H@:eﬁ‘lg]he)s gICN b?,ll g;(flol}l XXI -4.4 P}?ﬂ?yé?{’eeﬁfsg‘ﬁ%%E‘gﬁ]@gPﬁ%Tlmlle) N,N'-di(1-

cyqippqnlﬂf‘t@]fb-4J41déL?efﬂyéhjedtyl)bls(QJmetBylbenzeﬁeamllnf) I\LiN Ehllsoplopyl—B 3"
0i y

meﬁ%stlpr opa: é%‘j P.h (eggc%ge]éﬁggﬁ né)T N' NSINC_C -butyl- 3 3 -methylenebis(5,6-
dusjqp( @yﬂb&ﬁlzafﬁiah‘yhe)ﬁmﬁ@ma%mgntﬁyl‘)m Jﬂ’)/éﬂ%né@bg@s 3 b€ Eetc-bul%ylbenzene-

amé“ E*e‘gﬂ %ﬁ%w 13 B%?rﬁ?lwcsm@nsﬂc Srf’ét)lff@ql’%ﬂ@nnse( GF-this typeli ORI &fi@ec-butyl-

4.4attiethg)eneBlsbentidehsoRlor yl ) - 3, 3'
t hyl enebi s(5- entylbenzenean1ne)
[00 SN apt@g]. e 9f gmglagc serentyy eliehing ﬁlﬁthe&:@ﬁfp@@i)ﬁbﬁ@@ﬂtﬁ@ &Rention is

a ich ca i rtho fo'a se Ly
th mnn@l)l hu <l:\1r1 Fgéeﬁézﬁg h ggren%(&/n e)s doNdﬁgre ag Pg?;%l]lpo%gﬁ}%hqu hydrocarbyl

-SecC-
gloqp 4Th€ ﬂly@ogmhahg]@myi; ))hhs (&tﬂé&%&}ﬂcﬁ%néﬁﬁ%aﬁbﬂﬁs) on the benzene rings

||so r.o 3, nmet hyl enebi s( 2, 4-
ma3[1\|b heds enz ﬁ%@%ﬁl}t Xamples of suitable hy: rocaubyl groups on the benzene ring

1nclht|;iNned1y-l SE6A, pubpsl -1ﬁ)p30pymf-9ﬂtlyﬁ Q&bblﬁgﬁ t-@utyl pentyl, cyclopentyl, hexyl,

<:¢§h sqpr @$%benzenean1ne)
yelohaRyIng: HEREFpIhertyh ochbehigloerisbheid, dogli, dseyloptienhl, benzyl,
and RIS TZIES) SRAERNED arofhtiE SALGHA! ldYaIRirn% %F\Illr S ypgﬁsanglé %ﬁ]{nﬁf two benzene

diamne of this type 'S

. secondar
ringg cgnnqcﬁ.’é‘{y ’tpwqtréﬁ@bhegq ble@&?ea?@ah'avm]@ one §e0028ry /Qdi!ﬁ)ﬁd'1§rouf3 YB&ach ring
and e REHBLE Qmﬁl%cgggﬁj;ﬁls%d anfp o)ggt heaé]agf: qolesf:pf{glg?{l]q% gllgydene bridge

the invention is
is cgnsidered dgra/ hadmonanbgf (gu:plp( elPtsllrlR)to hearsscehdAy ARG RYdy |P Preferred

carb s ortho to the seconda
ya SR bR O Bl HEREC, aira i Resorryapeatpine mours sbihe aromatic

SeCOddﬁrfyei‘lmlrdnes Exaspligh dhisSe baRkgdoids ¥l v
nzene r|n T ncl ude néthyl, etﬁ;%@g’p Cﬁg§8'ﬁng%®nloneu>

about glaipcra{) atonﬁs B8t Syplal]é@gp_f@m@/hydrpca}gmlgrouppenmyéthyl ethyl, isopropyi,
butyﬂ.‘,)éﬁHQﬁﬁlﬂIﬂfi of WMJ’ mofY 8% @J@?@( yIlO’u ye %’Yecllarggé%[i}F for buty]_ groups

) , octyl, cyclooctyl, n%ny
inc ‘H‘?é ﬁ)}?utylbéﬁ?z‘?l}t}’l andit-butel giokps. When an aromatic

co f this. type is i.n the formof two
[OozgjeanzzggﬁﬁéﬁC%e@gﬂcB?y Qlamines in %Q compositions of this invention having both
secondary amino groups on one benzene ring and in which each position ortho (immediately

9



rings connected by an al kyl ene bridge and havi ng one

secondary am no group on each ring and the secondary
wamerm7ggesup i s adj acent (ortho) to the al kyl eReT/US2006/062493

bri dge, the al kylene bridge is considered as a

hydr ocar byl group ortho to the secondary am no group.

Preferred hydrocarbyl groups on the benzene |ings

(oxtho to a secondaiy am no group) of the aromatic

adseco nm nes are straigEL chai n or branched
‘FFSP wong?mﬁ%nﬁ &urd-NHBirbeare athgdambaibyl sioxp Qﬁ[hifﬂénbut are not

lnﬁtt@dTBto ﬂﬁN’lﬁ%ﬁrobyl Puef @ireglg/ij 11y gﬁgﬁ‘#weﬁg\? - \ﬁﬁz-butyl-z 4,6-

E% et hyl, 1 soprop
tﬂGFhY f3eb<’élfzel@¢¢e@emgr oi}bN le?apentylt he, @fl%ﬁd@ﬂﬂnﬁﬁeﬁz‘éﬁedmllmne N,N'-

dﬁg%ﬁlg uggﬂf?%ggeg]‘lﬁ%r—%d 344, 2 ﬁ%ﬁ%ﬁ%ﬁmggﬁnyﬁ@g %?%ec{-]'q@yl 2,4-diethyl-6-
metbyip b8ibienveredizininb), B, Nrai88biopPI- WJthﬁoi V\E} gﬁ@q@ﬁér&enedlamme)

ou benzene ring I
N %gg %“téiff‘hg d(l“r‘tﬁﬁle%“f%ﬁﬂéy yWﬁJ@pa@@dta)rmng) a Ps‘,,ewr(amaphthyl) ~(4,6-

dlgwwgm? ?—F%ﬁ?ﬁecﬁ%ﬁ) N Ny&lff? Eﬁd’lglye!nte% 4B 4.8 1sop10py1 -6-methyl-
1 REZepediaggiegpy N @IS@PIQbeZﬁyie&IM b enzenadyRNBARnzenediamine),

NN 1\311_ %,:c 5@671%@ ?ﬂeélgyflg% ats %ﬁilﬂu)(yli}ss ggﬁgglz S%:;[g?rr});nem N'-di(1-

CYN'OPI Ocﬁmeﬁbf,};k@pmleth(y24mu+seubyﬂym ;3vBdir¢hediamine), é\I N d1(3 36d1methy1 -2-
I et

dlan1n sec- but yl
bu%ﬁ%ﬂjﬁﬂﬁ sé)glozp ?&PSWJ: é)’iqﬁnmneaﬁapg@ﬁgrlé%dn@plgp}dﬂeﬁt h6-tetra-n-
plg[by121 ﬁebhyztededsa;hmenﬁdlwam ne 2-
N bty 14,6 dier | OPgnten. o Spaopyl-1.3-
en eﬁgcjhamr\rilel\ran ﬁg} ijl p)2,3( 6getraethyl-1,4-benzenediamine. Particularly
prdmeﬁtd’lﬂmr?a-tﬁeﬁihhﬂﬁe's| hé?(m}iée Béﬁnﬁﬂnﬁn%l%%%s A edlbénzzeﬁg ci*mcgrpaue N,N'-

dii enteni % 4-di i sopi Qpyl - 6- net
150p3oRyAn én@uﬂghﬁﬁgythyl-l 3- benzenedlarmne) N N dusopropyl (4 6- dlethyl 2-

me 1; ﬁbér?z@ﬁ&ﬁ%neg %nﬁ%g%resﬁeregf NSIS dl—sec %utyl 2, 4- dlethyl 6-methyl-

i am ne
Sr\bqqzelmdl@@@eb uﬂ\yN' {2seatuingl (4 6-Betiyt-286eBYL YV B-Hen3R8A%ANe), and

gﬁ %ﬁlF -di (I cycl opi Opyl et hyl ) - (
t hy 4 6- d| sec- butyl -1, 3-benzenedi am ne), N, N -di (

[0030]3 mepley bf Zromatic secondary diamines of the 1nve tion in Wh1 one secondary
6- net y - nb enzeneal am n

a g&#@&? et hyl - 4- |sopropw
%O 1s é”ﬁe@f)% P%w @Zﬂn@@bta@ﬂﬂ@mpﬂwyh position ortho (immediately

adjdcedt)enz eaReid ﬂﬁmo o NH
4NN - dléS penfalg)n 2-y 72 5P 4 TEHR) e RYBOEHIPL progp include NN
LinpRo R et amqﬁhyleaﬁalsw n- pI‘Opbeenzeneamlne) N,N'-di-sec-butyl-2,2'-

e a (e PR e S AR SRR S,

Particularly
me@@leﬁelalﬁ{ﬁq@-dgrmﬂgnemaanﬁn@enlkf,‘ll;lefiﬁls(&ﬁo IE3, B'wh{gthylenebls(Z 6-di-n-
butglfb' A2BEORY nref)),p ﬁv& %%4 m‘?hyzly } 3\71{)—_6 r}%'eg%tﬂy?ger}ﬁg(z 6-di-n-
butﬂb@rzbl&fmmme)dm i 420k r
o Nﬁg oo bt @@)Opr@i?gl ity ?Fé_%elh@% @Q{ethylbenzeneannne) N,N'-di-

yb n%ewg&?)aie%fsﬁ)ﬁé% 6-diethyl enzeneamlne) N,N'-di(2-hexyl)-4,4'-
methmbhctﬂg(z,ase&e glﬁéhzérﬂea&u@)eti%% GBIy lethyl)-4,4"methylenebis(2,6-

di 3- benzenedi ani ne),
11sopropylbenzeneam1ne) N N -dicyclobutyl-4,4'- methylenebis(2-isopropyl-6-

methylbenzeneamine), N,N'-di(l- -penten-3-yl)-4,4'-methylenebis(2-methyl-6-tert-
butylbenzeneamine), N,N' -di-sec-butyl-4,4'- (1,._—ethaned1y1)bls(2,6—dlethylbenzeneam1ne),

10



m xtures thereof. [0030] Exanples of aromatic

secondary di am nes of the invention in which one
weeewrd#sy ani no group i s on each of two benzeReTHISHYS/062493

and in which each position ortho (i medi ately

adj acent) to a secondary am no group (-NHR) bears a

hydr ocar byl gr oup include N/ N -
di i sopropyl -2, 2' - net hyI enebi s(6- n- propyl benzeneani ne),

N, N. - di
N%lﬁﬁ%@ﬁ@’é’ﬁ%@%ﬁ%ﬂ&ﬂ 4rr(b?@ﬂ}ﬂﬂlb@mbbﬁé’hﬁqdutel)ylbenzenealmne), N,N'-di(2-
eﬂNlb{ltygLﬁ(,@ (4'2détﬁﬂégl¥§ﬂﬁ§§t?36 A11s%81?bé>ly1nbleﬂée5nealmne) N,N'-di( 10-undecenyl)-

enebi s(5, 6 exyl benze

2 &w%ﬂlpp@:@qﬁﬁé@tnﬁn&lbe}ﬁbﬁ@&kﬁﬂ@)bNﬁ‘{ 21 G- B pt A Bt Y [ RERABIE bis (2,5, 6-
mﬁ@{@l&?ﬁeaﬂfuaeme%%} reimepintgrd-mstylenabisgpénimatdbeaagneanine),

N N’-dthﬂlyylbemaﬁﬂhﬁlﬁhélﬁé(z 3,4,6-tetramethylbenzeneamine
:%, di | sQ | - 4, 4" - et hyl eneblys(z 6-di et t% ETn‘g&ezhé{ﬁegamculaﬂy
pre; eﬂgsl all\crnN\ c 1 s in which orie amino group is on each of two benzene rings are

N, Dutiitboptesl- mllﬁ’é&hﬁeﬁéﬂlﬁﬁ%ﬂ-(‘ﬁegi'y%elfl%@gﬁ{ne IH %N’" di-sec-butyl-4,4'-

(2-h
m‘ﬁ%&'lﬁ%bé?{%’@r‘gg‘%ygﬁm%lem@é nzeneam ne),

4 - net nebi s(2, 6-
[06%1:}[3 ogi]gtgépa;I/ B@gﬂtrzeg% eam %efeﬂed type OP Xékﬁtlve to 1(nc1ude in the blends of the

inygnion dilchas| wlen tiphnd it tretdaydfenfihShRoliteRRs, Qﬁiﬂemgly those that can

furﬁ%hﬁ%s B%n ng,gﬁ t%é“ﬁll‘%)Zﬁ |t13e 9919'_1' of@éqrﬁwceq?égmc@égdmhw eiBharaised alone
or intdoutbyhdven 26 roc roxylamin re,optical brighte:

N bgll e gﬁataNJNlaith arbgnzeytdhar?lcledrfnyl ) bi s(oﬁng) pt%ahl? hteners
carp eh%rgf,%)ém %):OINPRFIU@IPS( cpf thaiy em\@pgpm yudtahig| o))t14alébl}g¢1te,nﬂrsehclude but
arelin Bl )k 'a%ﬁl%ttﬁe g)f §Bﬂ¥htﬁg S eeg qg%? goivtaﬁ‘g (gregp I{{Eﬁfﬂétﬁy |Bjue 78-13,

et hyl buiﬁv 2- et
Ex , Qk]lc& 2@rwlg_((j-whdg]e%{byhjoxazolyl)th1ophene (Uvitex OB, Ciba

3, Ay 62t entyl benzeneam ne), N, N - di
Spilﬁty @%ﬁglgﬁ gl%ﬁ(z F,|14 1’7- eﬁnggﬁig {211 Y J6pheznylene)b1sbe)nzoxazole (IUV1tex OB
ON |(hba<§1>@mhzyeﬂwmmle) A particulaily plefened o%)’acal bnorhtenel in the practice
of tll\llisl\{nventlog)m EXah ®4Bluge7%h1yl enebi s( 2, i i met Ayl benzen

[OOBIZ]\I' - Geleany lthé ofticAIrihtLRE lfé' Skéent if fla O &t Iﬁiﬂilrmzmo amount. An

gl benzeneam ne), and the |1 Kke. rticular
am?)‘l“ﬁ PPEcH! BrighigrerErenterhes C¢1ﬂr-m1nluhzmg ensheandfeaispd, if desired.

L o 1 B AT R Fosceotabavn s i 100 ppm

T elaﬁﬁvﬁ &) thg apnNtiseqindgicliduing Mbrdpreferably, the amount of opt1ca|1 brightener
o et enz nea ne 0031] tica
is gﬁérglﬁg( GN&RI % & a%out F ézr‘? o9 ﬂ‘}fe %Q-&Eﬁ WEJR tlteg?i'omatlc secondary

eners
diamningt (Ydkild the kaeoﬂih-'%ﬁﬂﬂn&ﬁnté bEoptiRMEEH dhdtherd 1 pP&SHIBSERY s been found
und that. the use of i cal brl ht ener s, espeC|a y

that, tﬁo £ @ppeas to bgrimﬁﬁ)ﬁgri 1|1161H: agtgr whiss fi colgr mlmrglgamcbrels not achieved

by thohdditiof ofxhoRedpiieal R, Y)ft@h BB
> ﬂ%; or oBmoptE ngiti‘f‘g%n o, offch @éthe?fghpggnsﬂ%gsqon and/or clarity

AR W&‘FBVF?%/Wr‘E?RtW“a%ﬁPﬁGath\mb@pm teo opt.i caI
[0033]i 9RtcBRRISe ent osi his.
vant oo Sy iF tRAEREDL ool UEaGRRP7: hlePl g Bagipermion s by
the rse)ofarselution of e apsidat wjghserer it upalyell 15picseR! th¥opli€dl blidhtener is

A e. Bl.ue 78-13,
mad@ Igtogggl\ﬁﬁg}l m%q cr}lyol (V’I:i)l(ce}l SOIUUOH is then combined with the other components

of the blend. Usually, the optical brightener is in the range of about 0.01 wt% to about 10
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Exciton Inc., Dayton, OChio);

2,5-bis(5-t-butyl -2-benzoxazolyl)thio rhene (UWvitex
wOBp07@7¢8as Speci al ty Chem cal s); PCT/US2006/062493

and2, 2' - (1, 2-et henedi yl di -4, | - phenyl ene) bi shenzoxazol e

(Witex OB ONE, C ba Specialty Chemicals). A

particularly preferred optical brightener in the

practice (r) of this invention is Exalite Blue 78-13.

%QO%ﬁ% Ceneral ly, the optical brightener is present in
VA to1eP OWPHOI]I‘?QQ%@CMMW the mtltalﬂrbuglhtemﬁ inptthe@ahge of about 0.03 wt%

to labbﬁt@t WieIn @k 53161 s éﬁlﬂ?ﬁe?’hg 8119:1?)111:)[]}1 n% Jegl%albgnqﬁﬂ{l%q?ygjrjepend on the

be used, if desire anoun
enggusg raffthe émryi i hefdnedrmms dat abe be ul;@@ m&w@p@y@thgiogolyols s

i ¢ secondary di am ne.
V‘%?QE?I%O?J#M a{&g? thé‘ﬁ%ﬁ CaB‘Pﬂ”gFﬂnéﬂ@Wolsg & ToneTM polyols,
Dage r{dreatitai d:cm) tehﬁl irﬂﬁh@&eﬁhﬁm@tl%@ Ivol t
Crelat>ve to the aromatic seco%&g%yMg%%n?ne %%5%&@?@ Huntsman
}W g | ar ger anmounts of optical bllghteners S

[00BHS AR h&nubhec{‘%%v@ﬁ@ﬂlefl\?wg t%%aelﬁaylglg 103 alerﬁlig?sﬁ (ticgﬁc%hauons when

an upper lint after whi’ or
chpgsipgan eRrtifiabbaghtener phetheadiditiweis) gbelowh ichplkitealhe optical brightener

an8fok: gﬁl%?%mvé%g n%? ? PoTE Sr gl Ilu%{l}lpl(gg héw&.{gﬁaéneé%%g%? the blend of which

and/or clarit e conp
Su@é@lﬂaﬁaﬂ] bagb&:n@ﬂi)landﬁm oﬂﬁ:ﬁ: Qo®isive @Pisl A, aﬁ@@fiﬂhe’%ptmal bnghtenel (s)
i.ncl de an optical brightener “in

o PERER R el an ey S5t hRercemicat it on o

[0035¢ Optidraaliitbed § fesdr irPthB Blehg!
ti ca br i glht engig B(?l? ?ra (le i nt %)e)ﬁg t%%ﬂ:[%% &o%hké’p Iﬂ?grehes to the blend,
ot Bd”m 8hd prgduetmads theresipni.s Qoiteny mawtsicle dddmm hg betohete part of a

cmﬁpﬁﬁﬁ&erﬂf%@fm{/é}ﬁogl el aga%ﬁ?) g% OSB{"E&S‘ lgéit Q% +9 b fhe desirable

bxi ghtener is in the range
Propeiites, dinthe Hagnsl gusl nacidyersely; afperoesfder ahhiiplel 8 Bh Ia@8ltives include
0.03 Wt % to about

stalie; BRHeh el SABUERAORf leAn Sikicemaon oviplel shgorbers, optcal
bngiaf:mars;,u hmfoggnlng Ozhgeﬁ&y e RRhrosiid1 & oene %&tﬁf gb&ts lubricants,
Surpgc?anq { gr r ed olresd that can bé used inc

% ﬁigrl F%’l \g § ugg}lgaﬂ}g@ptsp@swp@ts Dewdiecagent| processing
a1dCOm)c,]edt1h1@&&%%n@0|a1‘a{ C%PJ%QE@@F@”Q‘@Q la}ﬁg*tﬁl Z Hust eogoer{l%zlt-Qbé% with the

ols, (r ei Tiical . m ne-term
aro F1§ (ﬂrgnz(lg (éarmngeemflathp rfEopalis @¢0§ndﬂmmsm @heé mnesalnot materially
e T T ———

[0036], o &iis gscgmlmmpd; ahd prefeyhidethetr the bleatif of thadheliyEhus{ 15 kept under an
bri ght ener. _and/ or

Jdhe opti
inei RAPRTE WP 20 el o Brustn slpod Bhr bigd. The iner
atmpﬁm@mmga]d)jf cdriy@i %Hbﬂ dn@br Mk EChert gases, such as, for example, nitrogen,

helium, or argon. Alternatively, the blends of this invention can be kept under a vacuum,
although this is often not practical. Without wishing to be bound by theory, it is believed that
oxygen reacts with a portion of the blend to form at least one N-oxide impurity and/or the
degradation product of such N-oxide impurity or impurities, which are thought to be the
source of at least a portion of the coloration observed in many aromatic secondary diamines.
Further, it is recommended and preferred that any preparation or further processing of the

blends of the invention be conducted in the substantial absence of oxygen. Here, the term
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such optical brightener(s) and/or other additive(s) is

part, and that the optical brightener(s) and/or other
wadainto79ess) not adversely affect the properti esTal2006062493

bl end. [0035] Ot her additives nmay be present in the

blend to inpart desired properties to the blend, or to

an end product made therefrom One or nore such

additives may be made part of a conposition of the

i nvention. The additive(s) should be chosen so that
"sphgarntiad ﬁh@bb@ofmxy}gen 't inemnsafiatioltggdl ie ReEnatity A&ipresent, but adventitious

Affected Fxanples of ch_addjtives include

AR e AL (eRt e BrarBl e Gl tic mdd thyes Ancluge
is &1 lhindemercal thatltlid e iepbess sabs alRatiSou i b of oxygen are encompassed
qu |ghtanehs, q@tlfogglng agents, weather-proofing

yaé‘% T8 SpRsterialapsense @hP¥YECPUpri cant s, surfactants,
00571 BNEARYIIhe MV SRR Y bé 50 il SREL SANL S ine tosether
[_reHease agenfg, prgéééginggg%gggaﬁ%%?%ﬁ??g%gﬁﬁ%%$§ann%ﬂo°ahm
(Dattdegst s arematie psimaTi diaadud, twitkewbjchrhas bebrebleadabi tdlbEminimizing

' [ ri.mary dian.ne and the_aromatic . ,
b RN ABLOTRE R APLUR ol AR AR LN BLOTBEL €0t primary
digwninie it e theofonm-ofi dhlertieakdng rant havtidgy/ tvad ptiffry amino groups on the ring,
WﬁkhgdLngfocarb¥lh%drox%%fn]ne. [0036] It Is | -

Fet ommEndeaPHia PR & fdré Yheanynd igrwhieh each position ortho
tolaNpembiy0inb® keRb veadem akyl AR, AIBSPRALE: Be omatic secondary
.mnimze the anount of oxygen present wth the 5l end.
diarpige; hayne atHeirdperer@or gumseranp ymesnihen sbduof, wieredr said aromatic
seEBUBry MEFdin IBHRS is Gind A IQO8D: -
beheIiuS}m anargon}s%rggﬁgg?fsg §?é eeﬁﬁﬁgﬁQn%$g¥%F%xmdmy?mmno
reypsnthonng anisje thedormufiter beanzeziings coahédialighart dli@enesbridge and

ften.no ical . Wthout w shing to. be bound hy

hé?]f?@o rgi}g %%Cgllrlésla%%e?lpél\?eél?ﬁgatono%}: e, ea‘?ﬂtg YXF‘(CH at Vast one N.N-
dilpiredadyyliofdrodanirensbtionaliphas Bdenl BEEledONFHd AHIER of the invention

I npurity and/ or Elhe, degradation product of such
coRP BT RptrT §IGHvPHBURIETS to Whie ¥Rmatie rimagidiarioe with N.N-
dith@rddaeb SR 66y18thirRland€RSiroMaROEddoBBaYlantiNE tﬁ@lgl%c?{;ztglg%é formed by

.0bserved in many aromatic secondary di am nes.
mixing; Lgethes nhenefber afditivp@t evittedhe aemathy puinegrarditingre with N,N-
di cfcldfﬂ ArBEA5S i d nl f_t.he.inpventio .
ﬂ%grcongﬂ}?{ ed §>iqn t ea%sd ‘:Is%lrgﬁlt%flglsg%ég&cag& 0 Hbg\? gﬁl.le(PPrOp ortions.
[00381 eFommdati @rsiwif thelisveion ate fatsehitemdh gredi gRROMPESIAS (i) at least one

. iy | t , t adventiti
R sty LeeRRR it miiine ambiit o attas
on¢ Bvigidil)ydra¢arbyibighrouyidesid, @tereitheReoRi@SEiMary diath#ieli®in the form
¢ be under st.ogg t.hat the presence of such adventitious
°f QIR RIAPE DO BRI YBE 1% BTBREGHBHRSSEERSOR W6 rings frhich amino groups are
metsomisiamitale BREENERNn@XY GBI calPPS{HiorBb e %gﬁcgltétg % a primary

i nvention can be forned in a process which co
amyRQ, BTRYP thsgEst Herlkyl yroap, (ib s tleash ena poymaticsqgpidaay Wiamine having a

Gagiéllégarx{i%f rﬁl?’ﬂll%f} Zn:éﬁr}]fé&la hASbBES wAefRH 88 d Gromatic secondary diamine either
is in the form of one benzene ring having two secondary amino groups on the ring, or is in the

form of two benzene rings connected by an alkylene bridge and having one secondary amino
group on each ring, with which at least one N,N-dihydrocarbylhydroxylamine optionally has
been blended, (iii) at least one polyol and/or at least one polyetheramine, and optionally (iv)

atleast one N,N-dihydrocarbylhydroxylamine. Optionally, the formulations of the invention
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amount of at |east one N, N -d: nydrocar bynmydi Oxyl am ne,
wherein the aromatic primary diamne is in the form of
woneo7lmeyssene ring having two prinmary anm no gr oBOS/USZN06/062493
the ring, which am no groups are neta or para relative
to each other, and in which each position ortho to a
primary am no group bears an al kyl group, and (ii) at
| east one aromati c secondary di am ne having a Gardner
nupber no nore than about 7, wherein said

col or
f“ﬁ‘?‘ﬁ’fﬁ’ﬂ%'lsg @&Eﬁﬁfc’&‘? igficymnate A tsheell kiovimintthe afft 05thei@fomponents may
am no groups on

alde: iﬁ_&ﬂé@d‘iﬁ tl'ié f?)gmnfﬁ\(i]iggg Fﬁ&@assoe & ?{,:%gt ém%tq'ggﬁ% thermal stabilizers,

the ring, or isint orm o

VigRHE tadeding ypgants sdrikydresnefabinnidge and havi ng one
oRdar i o gr.oup on each ring, wth which at

[OP%’JS tpﬁ% %ﬂf?ﬁ‘ﬂﬁ%& MHYWOWW%IM%&W Adgbigtansmigsiop dfasleast about
209 ePrefdraddehuliiens o it BR8N, 1HE ol . hE Sshe
2 JoolT355 addi tives in addit idgﬁat%ﬁt?ﬁgﬁsgl?gﬁg%ﬁlgm%e of about

8%? F%ﬁﬁ?t %ritHight kghtiyanenisyion Qebreby gt Suyh@noA B atchnsmitted)
ard PRIGIAMRLIG SRR ' blend can be forned

bg m xi ng t oget he?(q?%%atg{ﬁhg?n g%lglsetc% \%f"%‘ihc\ﬁﬂ?‘ﬁs ‘fvh%le translucence or
tragp Rty @ngior warigy dicandaded wir tibsifdd.

j1hy droxyl am ne and the_ aromati c secondary

[Ogﬁ] ne%lgﬁ‘?{lgygg%f“r"g '}{%I} 8%$Fi“§ﬁ% as (chpaggxtensiens imtheoprgparation of
pobfur¢thanei, pulgnteapor polgubhan®drdalIRrh&8! B8RS the chain extenders that
ha%é’”pe% Sislnﬂ; %i i‘ %L, | east one aromatic primary di am ne,

W ETT R e RASSBe B FUsh BRtsties, dhoPblepinean bd vagd amoenjtinction with
onebr rabrelk@agh cBME ehkelidls Ny dr 8634 L Qoyham. . )

ﬁ rein the aromatic pr iéflrar ?/Iﬁdl?%érhmn{%&i S glg%’%gea{%@?ﬁl%?dyamnes
of g b&h e 342%0 Wa\ﬁagr‘gﬁoi% WYIEEY aadi 63 YRO8LpsolPiydroxyalkanes

fthidd 0¢, caiinG 1 ps..are _neta ara relatiyv
O e R oS Al T PRyt BEs TRy B Enb B 15 ana 15
PropaipaciyRols, tlef‘-all pri st 9 SAmandBQURS heatedisl, Akbdney! glycol, 1,6-

- | a ast gne, ar i c secondary di am ne

el BUHRL. kot 2 P B a R e Pl PG EISF iy two or more
of thiedpegningailhuay haBhii6 eSRBOBURHixHird B BRaif ek REHers Ss fddcted with an
or tagi% focir.m of one benzene ring having two secondaiy

M Yr SuBBYEFIChEn AFthYs, Rufrogy-sontainmef ereamisfcammpund or with a
prepEIyARi thefddTGEYIHQ ARG B QY0 AR ALY ie%gteabﬁ(ljcr (?9% gxr;mvg?iﬁht to form the

d ha¥| ng one secondary am no group on eac ng,
ST PRlyaRer; ddhsthesbe \glopdgi afytle dereantiph re nsed/ implane of or instead in

corfdtien ityothas.HRge 1ii) at |east. one polyol
Ig‘ﬁgllor at | east onfgektgljgfegsg ‘%grrl(gsrrlinr%aft Oé’nthe g‘ﬁstlfeéirPZ’WF]Wl properties of

the erdproguct] Bagmplen ef ipdyadathy dhrdoctvdiyldaygbin@oytadiTh H€rganic compounds

thafPh foryul atigns . qQf 't i nventi onfurther
aconpb%irhgléJl é‘ie t%@étlg’oér(%e}f%%pg?z%gt ‘el’.sgg\g s well known in

[00¢he Blends afithis inenapoastb $e G834 @lctfn %) SodmClov8s i Bsib N0 be used

atians, suc one or nore flame retardants,

in Pﬁ%[é Irg’yn%e “§t'58 i’af%‘i"%a’é?ﬁw eEHEPEYY Pesasp tp e such resinglopthe blends
can$eub@Cih@adhfinction with one or more known curing agents, e.g., aromatic polyamines
and/or polyhydroxyalkanes. Whether the aromatic secondary diamines of the invention are
used in place of or instead in conjunction with other curing agents depends in part on the
desired physical properties of the end product. The epoxy resin may be any epoxy resin, L.e.,

it may be saturated or unsaturated, aliphatic, cycloaliphatic, aromatic, or heterocyclic.
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[0039] The fornul ations of the invention typically

have a |ight transm ssion of at |east about 20%
weoéned@ryisd fornul ati ons of the invention have BCTiU§EI06/062493

transmi ssion in the range of about 20%to about 40%

Hi gher |ight transm ssion values (greater anmounts of

light transmtted) are preferred because such

formul ati ons can be used for applications where
Et r ansl u;r:en%e. or transparency and/or clarity are needed

BTTIAES PT BHFD 'PUOUTT Bk ds Lot ettdle Handbok ofiEeam ReeindSRRGraw-Hill
Ny ¥oahniegit enders in the preparation of polyurethane,

ol yurea, or pol yurethane-urea polyners, in place of

[OBﬁ@y cligheimeshodndkths itvratiohatepgyarétiouns) pbcljjaﬁg@ ¥ $6Fuldd-urethane is
pléﬁllgc!éd%g%?e%%ic’n%st eQ% § Ue Pl ends can be used in. ] :

con) unct i on iu PEFRH LY 3t 1epscag ArmrticREmr e tiegipe Mth which has been
blendyd a cokor-anairhieingfainBuhy ot RA BESN Nk S droxviami o
thﬁol anj nes of UI%r Pat. NoS. 3,425 6%/a fo%,g%%g}?gﬁoé(,ylamne’Whelem

) b%%a, 15 pyimary diamige is inghe oyt gitgdrisnyealekimgdmving two primary amino

ré@itcal the Flg AnvBick ARRNS: 3 ) rqups. such .
® amsmet_ hyl eng gl ycgl " the _pig%l% nﬁeﬁ%)ﬁ%a@%ﬁ@&t@g}‘}?gﬁ@ Sther, and in which
ea@}F pestien orthoito a prirpary agmido F}@Fm@h?rmdlﬂkgll gll,:]oup, (ii) at lclaast one aromatic
sedorel: Lol neapent .ycol, 1,6- hexanedi o o

BB ng ACEREMLY kol $E5itk fa T eb oo Y wherein said
argmaitsceendsity dinynidewe e il the 66t bEorfedefB&eNthg HIVSe two secondary

: chain tender .ot npi xture of chain e_xtend"ers 'S
an‘%%gg]téglgs with SR cFdaHt @epft&'l?i@ &¥0 bFazcae ings ganeastddviey an alkylene
bridgel nnd baviagBhe kfiongag’ BARb GréHORUAS §fo Wit wi; .
ailt e(golglglgf t h?r eof havi n? arf ree- NCO cOft ent “%%Cha%t least one N,N-

YRRty oy YOG OREPBHEY has beer Mentied, dEd)i atéehspoheypryol and/or at
leaWhgieinydiga Rl RNAS) Qftidnbfy b . re used i ac i

of or instead i ngc)oﬂ{ unct?’oﬂg%gttohgglflﬁéﬁl X %ﬁaﬁbﬁh%mxﬁalmm’ and
(V) leapichme dsqgupatrisUsuallpathe polyot drepatiesharadineysitit: primary diamine

iBNORELEIES roduct .. Exanpl es of isocyanates
?Nlano] act %vecﬁg}girl Cgré)%}r’h%gﬁ QPO CSP YR ERips g svheRased, optional
ingeehice ars dderelee togetigittol ormfaDfirseX@RRIE, foloSed by blending this first
mitrrdRidh AR 150041], Blends of this invention are’to be

ed as CurrRGRAGERIETR rseapskipixtats. nEhis secondisaixgweds allowed to

cure NTid @omané piilerycliih e WEeR e difiatoda) hQHE! ;
‘ be(gn Igsed to cure such resi_ns,mg)rac%he\&g}}gﬁgéhcaneélédtheammam
SCCOREY CHIUBH Ry CeiPgerblsindnad prier torcomirirationowith therathey ingredients.
[0038ENt ‘Bhe olfbwing ¥k AABek Gire ] nd/or .. i
_ pol yhydr oxye‘l)_‘ll lﬁgan.egmmhetﬁg@é?ﬁg@gir?roﬁ%??%essoécclgﬁﬁtﬁti?n’ and are not
integdg@iiwapase liphtationy emthicoswone of thieihventiqal ace of or

ooupt §88 e iH) | ti {th other curing agents
[ _d@gends “in a%%?ét%%ﬁo"{%ge gﬂeag T8 §OIgRyaluES ersy amipeskingrumentally,
usinge CelrdQpes K specFhphapoier (H&hS TIEBY, be any epoxy

resin, i.e., it my be saturated or unsaturated,

al i phatic, cycloaliphatic, aromatic, or

het erocyclic. Exanpl es of gguNipi§sjns are taught in Lee

. ndbook of Epoxy Resins, MG awHill
[OO‘E] alglebthyll_enethyl)-l,3—benzgne lamine, as a mixture of its 2,4-diethyl-6-methyl- and
4,6—diethyg2-methyl- isomers containing ~2500 ppm of N,N-diethylhydroxyamine (16.5 g;
Ethacure 100-LC, Albemarle Corporation) and N,N'-di-sec-butyl-4,4'-
methylenebis(benzeneamine) (Unﬂink® 4200; 16.5 g) were mixed together under N, in a dry

box to form a 1:1 (by weight) blend; the blend contained ~1250 ppm of N,N-
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(New York), 1967. [0042] in the nmethods of the

i nvention, the polyurethane, polyurea, or
weoaborresas ur et hane i s produced by bl endi ng t ogeCnaIS2q06)62493

at | east one aromatic primary diamne, with which has

been bl ended a col or-m ni m zi ng anount of at | east

oneN, N- di hydr ocai - byl hydr oxyl am ne, wherein the

aromatic primary diamne is in the formof one benzene

N havi ng, two primary am no groups on the ring,
dl%h?r’]lghdla’ﬁ’ HBingr dhpeorapaesitina of this npwpalersellatviblendveasedafirmed by both

ich e 40 Sitli ortho to a primry
G¢Q ﬁﬁ’; %?%B“ Sear SMH ‘htegﬁﬂ@ nggg -NISi YAty opewsek avfhm nitrogen in a

dmab@ﬂ&hé sleaeeaﬂﬁﬁéa' pigBisg_having a Gardner col or
unmber no nore than about 7, wherein said aromatic

secondary diamne either is in the formof one benzene
ring having two secondar oups on the ring, or
is in the formof two be@%‘%ﬁﬁ‘ﬂ connected by an
[0Qdoky | Emnlbimldms :&pdatéta\usng @A ﬁﬁ@élﬂ@'id/ Al 160 G of the blend.
Th%} gn %?% h@hl ch _at |east one
RV ideter: 18 § ? YESmi/ne optional |y has been

bl ended (iii) at |least one polyol and/or at |east one
pol yet her amne, (iv) optionally at |east one
N, N- di hydr ocar byl hydr oxy EXfANBPLBAd (v) at | east one

[00;1? g %t@?%ﬁgl?lleﬁn%:{? daé/ 1nv£:1lilt?orp\9!ﬂ>é%1 epared OTH: Oi“ Ve anrataién primary diamine was

a WK |\pfd|2rr§rdreduéfﬁalynbmydﬂﬁ3xbdlﬁamda&mﬁégﬁml I 6Scﬁ§tﬁ9ﬂ@~f1ﬂethyl 1,3
r edl ent S, are

D op

ber%eend&gmtegcgg BEre oﬁﬁg?ﬁﬂl Q%Wéethylgy@péy laprdng @MUW 100-LC);

thebdrenmeitin et bridary idiBiting1 v%a{sUNQ\I'VmISQC-th%IIM&p Qﬂeﬁﬂﬁ&&bﬁs?ben eneamine)
xture. This second mxture i’s allowed

(U 1ﬁnlg®a 4§8§0nd
T Cur & e ayOrest iveHr ithar I, Nidakidiecagbylhydroxylamine was N,N-
dieylkydidryairaear by ishnd rb@@ﬂg A cﬁp 11%1n§n§rv%m 158 present; the optical

secondary di am ne may be pre-
brighiehsi s iagpisRite 1of Shbvent Mialeti lﬂgﬁCé’oS oty amﬁas}owaﬂ Green 3 (CAS

a d..f
# IEQJSb% (B, ﬁ?é@r@llugsiSai%e E@(r 55 L ec% d]é)aot{c% p@hj%g,s\ghlch was used as a 0.05

I lustration are’ not i
wt%ﬁﬁil’fﬂ@ﬁl‘lfr@@@m ﬂaéuesasme infa lbdlyéaphdil\ietﬁhé Blyol R4l ™ 8BS Dow

(S 0] er CO| or val ges were
Ch%rgt %lﬁ(ng gp}é‘ %ﬁln‘gﬁ%%ﬂ% aﬁ?eywel TGO 8f EbpeHTe  d9P-INEto Unilink™® 4200
wasshéciThe p}wﬂmebler Il(lﬂdUéltS €61L8B EhdefAWPLID-LCl:084Rink® 4200 prior to
beccl?' etgza/ 4&3%?%&? 3 - benzenedi am ne, as a m xture of
PSPy = émﬁé?lh%)P bleady W&l%dﬁﬁ@llh?d Eesméts layd summarized in
Tabis DMERS 216064 N, NGdi= 2580 Rﬁ@lsa‘?ﬁme and/or Exaht?r Bl 38113 reported in

T %%L di et hyl hydr oxyam ng (16
ablg b isiFaiaHEe totifsF Bthaswe ahild- IN:Ni Udilirde c4200 (pbeabsélthe same quantity

of each amine was used). The amounts of N,N-diethylhydroxylamine reported in Table 1 do
not include the amount which is already present in the Ethacure® 100-LC. In Table 1,
Et,NOH is an abbreviation for N,N. -diethylhydroxylamine.
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met hyl enebi s(benzeneanmi ne) (Unilink(r)4200; 16.5 Q)

were m xed together underN2 in a dry box to forma 1:1
woOhyowedght ) bl end; the bl end contained -1250 ppmuUs£006/062493
N, Ndi et hyl hydr oxyam ne. The conposition of this new
pal e-yel | ow bl end was confirned by both GC ( 180 C/'5
m nutes 10 m nutes/ 270 C) and GC-Ms. After one week
under nitrogen in a diy box, the blend remai ned pal e
yel |l ow. EXAMPLE 2 [0046] Exanple 1 was repeated, using
enough material to nmake 100ABEEsl of the blend. The
Garanper cot or of tie btemt—was—2—"F——EAMRLE3--[ 0047]
Revetal blends ofG%rﬁ@_fP?i@énti on were grepared{ The

A OMhkig ® v ~di B ®§§ a turdg BfNOH | Optical brightener
H ?-\]j}l£ E%I‘Ygi(‘:h\l {}]hitﬁ.gl_{be_pjoﬂnn i(eg i re and

o, FTHTretTTTyT O—TTretTTty
B, 6-diethyl-2-nmethy] -1, 3- benzepgdi anijne cont apni ng
=250D0 ppm of N, Ndi et hythydroxyanmnre{Ethacte{+)

' 4100- Q. the ar onati‘b"'secondary diam néd was 0
N, N rdi-sec-butyl -4 4" -nethyl enebi,s(be zenean Be)

Lot - 1 4000\ A ALA. ©

‘}\IUI“ TTR—A42060—Where—used—the
L N-
, Nd

d¥-Rydr ocar byl hyldi-Bxyl ai rri ne3.sas | 4 wt% 0

&L hyl hydroxyl gm £. Th S0 bienys, —am optical

: s_al sq Prisent .t hie*opt i ¢&1° %% ghPener

as ja m xture of ,SCLV?nE nY| glnet 21/@ (kag # 81- 4%.§,¥)pna}nd
Ol vePt T een 3 (CAS # 128=-80-3)(bxalte FHBL—He

8-13. Exciton. Ind.” Dayton, Ghi-d), Wiiveth wasidspshmas

0. Mp% sol uti on Exalite(fr),Blu¢ 78-I3 11N a
8;tui yﬁ:ﬂggi aet-ofre pCI()‘?gc! (Fone gfawg 28 WiEow ChSPRa |
Co.). In all of the blends, the weight ratio of
Et hacure 100-LC to Unilink R 4200 was 1:1. The Gardner
col or nunbers for the Ethacure(r) 100-LC and
Uni Iink(r)4200 prior to hecommorpart of the blend and

t bl ends were determ ned. Results are sunmari zed
[0({4%5“)&? ®

°raBre 3¥n#ﬁ%01§n%ﬁ%inb¥g Nofvadikst Gyl 3% ANGRy [Rarbiimee " 9480,

Huatdtha@ ChEXadl§, ferBln AR L@ (r).Taple 2
ui S rael ative { 0 el tﬁeer %E%G?ggggggfg o %CTgédqgrg?Il)nfl}?Rte ted polyols
or pobwsthicriaaineh dlyysreanfubernicel), Exhamac 1@0ALIE coaini e dF00 ppm of N,N-

ie i di;at-hyl hydroxyl am ne reported in
e RISl e MR TR f R r S aagtamine)  were

pre.pm'g@;em’o Ewmﬁeticﬁishwew pl(e[);:)re;;ll ggitlL&ﬁt ERadalP e10b. L&t %mparative
pu1b§se§.n quglrg?cy i gntt!Q g7r<]cefp [chethly\é_yglngtte wgrgm;gc)i( )t/c|> g%gl]e? ?n va]ender for five
minutes and then degassed in an oven; amounts of the components in this mixture are listed
in Table 4. The mixture was placed in one barrel of a two-barrel syringe; the isocyanate was
placed in the other barrel. The syringe contents were blended by pushing them through a
static mixer onto a steel plate and cured at room temperature. A 1:1 volume ratio of
isocyanate to the mixture resulted from the blending of the syringe contents. Amounts of the
components of the mixture that was blended with the isocyanate in each formulation are listed
in Table 2. The cured formulations were subjected to testing. Properties of the formulations

are summarized in Table 2.
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TABLE 1 EXAMPLE 4 (r) [0048] Pol yurea fornul ations
containing i socyanate (14.9% NCO Rubinate 9480, ) (R
weélami7gmeass Chemi cal ), Jef fam ne D- 2000 andJef f aRCMAIS2006/062493
T-5000 (am ne-term nated polyols (r) or
pol yet her am nes, Huntsman Chem cal ), Ethacure 100-LC
(cont ai ni ng -2500 ppm of N Ndi et hyl hydr oxyl am ne), and
N, N -di -sec-butyl -4, 4" - met hyl enebi s(benzeneani ne) were
prepared; two formnul ati ons were prepared w thout
Et hacure 100-LC, for con‘par’lé%BIpEibw poses. All
I NQT edi ents_except—the—Tsocyphrate—were—fi-xed—toget her

FHRP it ender  f or F‘af@iulhﬁitlﬁutle sFarnlatihe A dEcgammﬂdan [&ﬂ-mulation4
M8 one nThisfmxtare ar
( éfﬁhéeIM%% ng 4 Q%ﬁ%&%xt uf %Is"f\zléagt Bl acett Yhdhe 53.40 wiss

two-barrel syringe: the jsocyanate was

fphiaeedminatetipelyor hes.1daksmel . [Theo syki ngd £oagepts Ve 6
(Iﬂfﬁnﬂ%@'byoqwshi ng themthrough a statifc mxgyr] ontlo §§7Wt7

ST eel ®p| ate amd—cpred—at— rtefperatdre—A—1-]

Eibfctige 10880 of ils®cyanate tloOthe ni xt Urks.42esis t ed 15.08 wio

N gyl gndi ng he, syr cont ents. _Amountyg of
Htel‘i'l?leﬁe@m@gﬁ&l@;u%ué? %z% m{%/S’(t ur e%‘?%a‘?’t%qva BISHABE wi t]120-25 wtos

ttre—Tsocyanate—+n—each—Ferrdati-on listed in Table

Mixingfgmperatael f or u4ECi ons welr®°subj ect §dseta testi fgsec
Properties of theg formulatigns are sunmarized n—fabte
—2-TABLE2 [0049] it is tobe ynderstood tlhat the
Gelsaméamfdsraamd corpﬁma&ts r ef qm@gictoby ghem cal ncl%s

I 1.Or mui a anywhgre n—thtsjadoctrerts rether ref grred

Spoye ibardpesss P sjgul dr28or pl ural|,3%re identi3ied as theg
SE%E B haRe ! l(ggéccc?lng i nto dopfact w Th anot her ”

substarce—+eterrga—+o—-by—ch cal nane A cheni cal

Tenspestfangdy. |, anot HéOOpﬁaCt anti2s@ps ol venbo3@psiet €. } 236d psi

E[LTers not what [prel T i mary chermcat—ghanges;
BWPor mat i ons 4 &Pér react)i®6h%, i f anp40%ake pl #d60%

MoBulifigron@s ul Li ng |mygbure or |sghyli on of 15?0”‘0“ ON {1140 psi

MEAT U as Such—changes—t+afsHetHati-ons

Modulas (30A%) ar e t he 9A@psir al r ¢Sa0psiof br i mgdmlgslt he | 1950 psi

i.fed reactarn and/ or OnenNt s Ther—omg
%M%f t0 ﬁ?]s i scl obFesti

Thus the reactants and conponents are identified as
i ngredients to be brought together in connection with
perform ng a desired

[0049] Ttis to be understood that the reactants and components referred to by chemical name

or formula anywhere in this document, whether referred to in the singular or plural, are
identified as they exist prior to coming into contact with another substance referred to by
chemical name or chemical type (e.g., another reactant, a solvent, or ezc.). It matters not what
preliminary chemical changes, transformations and/or reactions, if any, take place in the
resulting mixture or solution or reaction medium as such changes, transformations and/or
reactions are the natural result of bringing the specified reactants and/or components together
under the conditions called for pursuant to this disclosure. Thus the reactants and components
are identified as ingredients to be brought to gether in connection with performing a desired
chemical operation or reaction or in forming a mixture to be used in conducting a desired

operation orreaction. Also, even though an embodiment may refer to substances, components
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chem cal operation or reaction or in formng a mxture
to be used in conducting a desired operation or
woeemto7gass Al so, even though an enbodi nent nayPCefUS2006/062493
subst ances, conponentsW 2 CASE K2-7497 PCT and/ or
ingredients in the present tense ("is conprised of",
"“conprises", "is", etc.), the reference is to the
substance, conponent or ingredient as it existed at
CASE #7. »jp(? before it was first contacted, bl ended
or m xed w one or nore other substances, conponents

and/ or ingredients in accordance with the present
1S G 0Q50] Al even though the clains na

o O alets oy Bk ol YenE EiRetunb et {eorppmsess 1", erc), the
refersmapis e8¢ subsiante, cetrpohentldian gi88i8heAGLeAiSicl Ot fdGirse just before it
“Iggg&%%ce ga Htﬂf ists at the time just before 1t Is

irrdeopBficd e ledior BHERHVHEP ORf Qe o qtherombstencespromponents and/or
ingrediefits st BEdoRNES with BE RIEAMGL 1M L the present

di scl osure. [0051] Except as naybe expressly otherw se
[0039d; cAdsod everththoygh thel daingd may réfen'to sibsamdeai thegflesent tense (e. g,
" ol Ing1 N [ ed to limt, and shoul.d not be
OB o b, e RIS (b HELbraien dorists Af e foreyuat before it
is figsiryingactdde ended @ mitved tvithhde aF fiogd StheefuBEtancd3dh A&brdance with the

pﬁ%gﬁcﬁgi%ﬁhf "a" or "an" if and as used herein is
I Nt ended 10 cover one or more such el enents, unl ess
[0058% Eroept axiplebstaprédfitli ABEREsOhBRLMISH RGN ; s

he@d every patent or other ubl i cat i on %?h%%%%%gﬁgg if and as used
SISO rehtTtesed to Hpnlt and ph npfoet ¢amntredd 4shlirmiting, the description or a

claBPesh bing R di@ektSo WiE r Jentata into this, .

disctagére byere?eré%gggagéﬁgfﬁlﬁ1 §85%3£?6??k:ﬁePéiﬁ¥lfandas

usefim 1sierdadig epmer one prsneigsoeptleikets il Al teheeRPreBsly indicates
d

oth¥@¥ikation within the spirit and scope of the appende
claims. CLAIMS: 1. A blend which conprises (i) at |east
[006%k Bachramtlicscyyrpiarent yr atherfubGicatiért & pBliSiRaRRELRER eferred to in any
I np%d a colorm.nim zing amount of at |east one
Porﬁlo?e\f o i

K EFSESH IR RGPy tath e ipfpdhisidiscldserednoeterence, as if fully
set firrthigdryindi am ne is in the formof one benzene ring
ving two primary anino groups on the ring, which
[Oogﬁi o EREOLs Suseaptible o prnsiderabilay irigioh ovigag theaph@rand scope of
the 8p$tndBd WhAiHH each position ortho to a primary amno
group bears an al kyl group, and
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(ii) at least one aromatic secondary di am ne having a
Gardner col or nunber no nore than about 7, wherein
weabd/aswaat i ¢ secondary diam ne either is in PoeuUS206062493
of one benzene ling having two secondary am no groups
on the ring, oris in the formof two benzene rings
connected by an al kyl ene bridge and havi ng one
secondary am no group on each ring, with which at
| east one N, N-di hydr ocar byl hydr oxyl am ne optional ly
CRh&dMEEen bl ended. 2. A blend as in O ai m1wherein said
primary diamne of (i) consists essentially of at
| east one diethyl (nethyl)benzenedi am ne. 3. A blend as
i n C.ai m A blegt @hivhs@hgribed\- di hydr ocar byl hydi Oxyl am ne
Of (i), is N N-dienylhydroxy|lanine. 4. Ablend as in
W ai h FdHePs Armatls aReast Froseomithr yhighahdsnbeasf blepilgd a color-
IS emihielzidy abiduhhe 3 g, havi n "
t wo secondﬁ% y ami r_1of gf%ﬁ%? ngﬁﬁﬂgﬁl%ﬁ%%b%ﬂ&%h&é’#%ge’ wherein the
gr ouP8Mate PrEtasy gianpiae as methgtfowe dfmredshzateheig havinBlwo primary
I n theabarmQf . 2ne rings connected by an .
oy e B o T o R o i o PG T B0 each ot
on eadhn mtrich eachgogition 9ethd @k yir@AearbinodgeuTBshrd £iP4Tkyl group, and
(ﬁ9nezh%m%Q%g thee canpon.atons, and wherein each
ami 6 Group T EURT SPegrdahndiaming havinga Gardnpkcolprpndigeno more than
bri dgeunt B whrdih eaid afEndtie s6dddmityldi 1Rt eSid ifth @ FEQIBS A ofe benzene
secondary.diamine in (ii) is selected fromthe group
co ng?%%%ﬁlw ONCRPIHY YBHP GEJURs #n4he vipg.lvy issndlyi (8,06 two benzene
di etidnpls bensLRRai el ke i YdneBondnet hyl ene
bi s ( FZH,’QG- di et hy ?Jk?enz en}nglaidgt btuiqﬁ% %’ﬁﬂ?%ﬂjo J)ne“éecondaly Amho group on each
di - S8 Biithywhigh 4t laget dngl MAebihy(heabyitodnixyégminangtionally has been
m xtytfeqf any two or nore of the foregoing.6. A blend
as in Camilwherein a N, N-di hydi Ccar byl hydi Oxyl am ne
is N_@? etS1 enfs h'quncga'siil) C(ljail.‘mdl '\’lﬂilﬁéﬁlsmcﬁﬂir?ar?f diarrtline of (i) consists essentially
[ [ roxylamne is at [ east one
of N lﬁﬁ%é’f“gg ﬁ%ﬁfm‘%éb?’ Pretedigmingast one
N, N3di ar aal kyhdysin@yina MwiRreiRkaid W&iﬂ&&ok&%%ﬁlﬁﬁfox tamine of (i)
. lend as . in Caimlwherein said primafy dia e 0
18 ﬁi§d§§ﬁgﬁgrgxg§@gm ially of at |east one
di euhy! (ebRyk wﬁ@%‘?f’{x/ﬁgﬁeﬂﬁa&%ﬁ@h@ s&318a: diamine of (i) is either

Ndi hydr ocar bynydr oxyl am ne o
AN, Nijthe foymhglaerexydnamadng Waeingitwoasecondary amino groups on the ring,

N, Nmygr Qﬁﬂfohéﬂ)gﬁ/sdirg ﬁ%ltaagg pna?a relative to each other, or
B) in the form of two benzene rings connected by an alkylene bridge and having one
secondary amino group on each ring, wherein said alkylene bridge has from one to
about three carbon atoms, and wherein each amino group is meta or para relative to
the alkylene bridge.

5. A blend as in Claim 1 wherein said aromatic secondary diamine in (ii) is
selected from the group consisting of N .N'-diisopropyl-4,4'-methylenebis(2,6-
diethylbenzeneamine), N,N "-di-sec-butyl-4,4'-methylenebis (2,6-diethylbenzeneamine), N,N'-
di-sec-butyl-4,4'-methylenebis(benzeneamine), and a mixture of any two or more of the

foregoing.
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ispresent in (ii), wherein _ _

sai dN, N- di hydr ocar bynydroxyl anm ne is selected fromthe
wgrop7ewensi sting of N, N-di et hyl hydroxyl ani ne, PCT/US2006/062493

N, Ndi benzyl hydr oxyl am ne, and a mi xture thereof, and

wherein said aromati c secondary diamne in (ii) is

sel ected fromthe group consisting of

N, N -di i sopropyl -4, 4' - net hyl enebi s(2, 6-

di et hyl benzeneam'.n% . _ _ -

N, N Odi - sédlenst 38 in£1aim hwhhspirenblN sz GodibyihydbaRNR is present

e e PR 2 N N R SRR S o lepst one NN-
diplythyeexylanzing, a msmnmmedmeﬁmgeh{cﬁsgg&hﬁ&; _012% Sr’rﬁ\,gcture thereof,
[ [ 7 ich further conpiise . _

east onebQTIAsih bifigH whar i Soid b e siamneio (Db aisitessentially
ofwhet eilBasiai dnept dLsthy i AL EBRN 2k Fe PG5S '%h@&in said N,N-
. unt._ in the range of aboUt 1ppmto about 10" ppm '
dlﬁggg\fq@,}éhytgoicﬂémmeon%ﬁ i@® séc dhilahisthyfihadionglantife, szhefrem a N,N-
. . - j . ' e. weight ratic ) .
R PRI o G s OSSPt P dyficabsiypronyiamine
ist selgstpdt from 2thel 1 groaiphl emdbistimg nol N,Nldﬁe@xﬁrlh}fgl“@%‘lﬂﬂine, N,N-
. . mh nmore than about 5. 12. o
d1%11%%g%%%8§%§%, rz#% a 1T§)E%1Pegtﬁare8g aeﬁ ggm’ef} s%@reﬂlaﬁp é«?c@ggary diamine
in d@hrps isslestedi fxdrngtht ageth @onibdneabf Imﬂﬁhiiwp@o%ﬁgf,@lrh&hylenebis(2,6-
primary diamneg, wth which has been bl ended a '
i AR hiy e DB -4 - MeHSHonG 8 2.6-diethylbenzencamine), NN
di ] e liRS, gr gt N, th tic
Ty i e . e iy 3 0P oF more of the
forggQitgy two primary amino groups on the ring, nhlfh

' r . r Lative to each other, .

b e R T PR PR s ot one optical

brighispg- bears an al kyl group, and (ii)thdIeast an
[ L a ne havi, a rdner colo )
nunbor nd: BERg U8 Bl eseiR il Rufl Sateaenebimaeysentin an amount

in gecangtartpbdutahpme teabharioifpn feldthe b .o 00 %e&%ﬁé%amine.
havi,n ondary _am no groups on the ring, “or

i t S e . . . . oo . . .
ir Is niqﬂ' t hé* %P%Alng%fn (t%%bmble‘ﬁ?e‘f'i%wmi they®/ebah st @fdibi) amsaid blend is
in @k eyl 2N aBaitdge 1apdbhiavi:ng. one secondary anmino group
on each ling, wth which at | east one

N, Ndi hydy®ead syinklaimok 9r ahivies ofeidneatdlyr masbdre@more than about
S.

12. A process for forming a blend of Claim 1, which process comprises mixing
together
1) at least one aromatic primary diamine, with which has been blended a color-

minimizing amount of at least one N ,N-dihydrocarbylhydroxylamine, wherein the
aromatic primary diamine is in the form of one benzene ring having two primary
amino groups on the ring, which amino groups are meta or para relative to each other,
and in which each position ortho to a primary amino group bears an alkyl group, and
(ii) at least one aromatic secondary diamine havin g a Gardner color number no more than
about 7, wherein said aromatic secondary diamine either is in the form of one benzene

ring having two secondary amino groups on the ring, or is in the form of two benzene
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bl ended. 13. A process as in Caim12 wherein said
primary diamne of (i) consists essentially of at
woOeearsto7ease di et hyl (et hyl ) benzenedi am ne. 14. ACPUSZ®SS62493
as in Caim1l2 wherein said
N, N- di hydr ocar byl hydr oxyl ami ne of (i) is
N, N- di et hyl hydr oxyl am ne. 15. A process as in Caim12
wherein said primary diam ne of (i) consists
essentially of at |east one
di et PRESEPBRIRES) Wyemadindencdrridee andherieg mnswtondary amino group on each
N, Ndj; : I [ ' f (1), . )
N N R e e AR st oagging optonatly has been
Gar dvierdegol or of no nore than about 2.5. 16. A process

as iy daim 12 wherein,said_aromatic secondary di am ne
of (ﬁ') isAn I TTE A5 AY Q?lﬁmil e ¥ Flmfbfal%rfﬁuﬁwz%n@m A (i) consists

esteavinfig of alese CONARIY @IV LRI Qnd Ne ring, which
amg})%groups are nmeta or para relative to each other,
or :

in ChEFss At 8T Claiw 1Berbaspio seidyN-dbndectdgitydrétylamine of

()as kylenanpihidggangn,avi ng one secondary anino group
on each ring, V\%erei n said al kyl ene bridge has from

one Ll abdiltp_l'ctqqﬁsetés taBam éﬁoni:mr«ai@nchi?ﬂpejgﬁﬁirﬁ c}i‘%ﬁ{he of (i) consists
anking, gr.eup, i a _or .para r ive tg the a ene
S age. P17 atarocdes 4ETRmeylinersngRiardne salerein said N.N-
ditgriorrartsthiseoohatning off eriineN, Nrdibihiyihytifox§Rk@6 £shd W ein (i) has a
Gafr&]}eer%&oue consysﬁ?lgnglgof N_N -diisopro
ryl -2, {?l-ﬁ%? Rireapiabewt B2 di et hyl benzeneani ne),
N,mN r}g;ﬂu - sNae%-d_&agsyds-iﬂ Clain{™e2 RheRAE DS afonfnfl! REMWILERAERE: of (i) is
emg%r:- sec-butyl - 4, 4' - net hyl enebi s(benzeneani ne), and a
A)m X . foregping. .18. A .
ot ocons Demofe Berdnd BRE r3tink 160! OERA Hinin prcips on the ring,
N, NV Ay apise 2 oypsyemeseydaiaxdredative tpeadesthed, br (1) ,
B) and; rel ' N- di hydr ocai b droxyl am ne is at
) et O B R B H IS PR Dan ldheghiicee and having one
N, Nsatioadaglakyihdgohu@xof eithithg, Mhekidlkaill Wng1dnaesfRE 'ha% grom one to

A process as in Caiml2 wherein said primary difam
of %‘?‘3‘1‘%?88% F%‘#’gn %@?&nf‘?‘iﬂlﬁl‘% eagh JreiAe Erawpes meta or para relative to

di etheylliyneidvidebenzenedi am ne, wherein said
N W&.hydkcﬁ'gge@s/ la? }/nd(rj?a)i(r)rlll lazmx.v{l]g‘ein said aromatic secondary diamine in (ij) i
'y diamine in (ii) is
selected from the group consisting of N N'-diisopropyl-4,4'-methylenebis(2,6-
diethylbenzeneamine), N,N '—di—sec—buty1—4,4’-methylenebis (2,6—diethylbenzeneamine), N,N'-
di—sec—butyl-4,4’-methylenebis(benzeneamine), and a mixture of any two or more of the
foregoing.

18. A process as in Claim 12 wherein a N N-dihydrocarbylhydroxylamine is
present in (ii), and wherein said N,N-dihydrocarbylhydroxylamine is at least one N,N-
dialkylhydroxylamine, at least one N.N-diaraalkylhydroxylamine, or a mixture thereof.

19. A process as in Claim 12 wherein said primary diamine of (i) consists
essentially of at least one diethyl(methyl)benzenediamine, wherein said N N~
dihydrocarbylhydroxylamine of @) 1is N,N-diethylhydroxylamine, wherein a N ,IN-

dihydrocarbylhydroxylamine is present in (ii), and wherein said N,N-
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of (i) is N, Ndiethylhydroxylam ne, wherein a

N, Ndi hydr ocar byl hydroxylam ne i s present in (ii), and
woher@rysesai d N, NW di hydr ocar byl hydr oxyl am ne P€T/US2006/062493

sel ected fromthe group consisting of

N, Ndi et hyl hydr oxyl am ne, N, N-di benzyl hydr oxyl am ne,

and a m xture thereof, and wherein said aromatic

secondary diamne in (ii) is selected fromthe group

di.ﬁo _si%éi ng . of N, N -diisopropyl -
ydfoc | y]ﬁy@mkﬁngleg’ as dise][ehgﬁtlbeﬁmzljane‘dum nepup consisting of N,N-
di%Nthfo’i@Pa%ﬁHU,tl%Nﬁéﬁ,)bénz’yﬂﬁldp&y%ﬂgﬁé,s a(n%l a(?ﬁixture thereof, and wherein said

di et hyl bénzenean
UNPRLic gicosday Bidnyine i @) ismlcbick drnbiie(Denzaneanhe g% N,I‘irkgisopropyl-

: f the foregoing. .
47? E)l{r{'ér‘r'i)ﬁl }aér ?%%Ez\ﬂﬁ]%ﬁ?{}l%eg%p%%p ,onNi,Iﬂ'gc}ie@pgﬂ{tglgél,4'-methylenebis(2,6—

digtbylpenzinagnie), NN-Heas bue), AR LU b a0 _—
wi.th which has been_ bl ended a col %rn? n%(mg@{eﬁ%aq%%%ﬁfdammm“f

angdwa or mate of figdorgeringmy dr ocar byl hydi Oxyl ani ne, wherein
t he 0 OMBAe6rRiTh B WnAhaT el Sl 118590 M of .ane

_benzene ri ng1 havi ng t wo glr?dl}ﬁrrlt(aa?élda{l?nmrﬁl)ed? It 5EBHS P Re

@r i ngtt la#Ht cneantontigrwimperyadiemings, awiol iacR Hoel ttehViBed®d a color
each,pthes in whi.ch each position ortho to a, _
pri mar ylggﬁrl%gn %%glﬁ%tu%fl\%elg‘fsé °&h ?\g\ﬁ R@‘y‘éf"é‘t‘} ylhygrogylamings twherein the
one axrroatxt pUmsecdiadsiey isdinaht ek a¥ oRE ban£aAk HHR h4 /A OF i
nun‘%gjgnggmnore han abg,uﬁj 7,. wherein said aromatic Plwo primary
secondar § araff HE "8i& Walchjaging giongs figmpgta pr pave rddaivedn each other,

r i Ngnéay it s4eh $BSABSBFtho AT PAELPHRS, (ol 8921 o
.Js in the form o,? t wo ben%enepri ngsg con 8tg]e§ea6§/glg%1kyf‘=mu9’
N kyt lepst opp Pepgeatigsecandetyiiaraine he wipgndEmrynarbloo ngmoeiho more than

on @86k 7 el o 8ot GO R
NN g{,gv?gliegi;‘%a%%a&}é@fg g«?cn%ﬁ!éﬁggﬂia}mgﬁg f:]lt‘glerh%g thefopm of one benzene

bl eR@8aavingitvy segondaysimion eromph yo theatrdy, 6f isa@h tHe€@85h oPRE benzene

pol yg ) tionall iv) at |east one

UL e AT O

i n Ghai witRGvhidhi atiedstohb &7, NCORRILEABYIR dﬂo%?ﬁflm?éqggtiqnaﬂy has been
el n

[ sog%%gg& e. 22. Aformulation as in aim 20 wh
said pritary diamne of (i) consists essentially of at

(anﬁ_ ﬁggjégﬁgég %ﬁ% g;i/ﬁff%ﬁ igiérﬁ)oglg %Wg?grﬁrﬂiggie adndzg’pnonally (iv) at least one
) InpéRcoxyl amine of (i) is
N, Nedi et iy dmnei 6% &8 Bim 20 which further comprises at least one isécyanate.
22. A formulation as in Claim 20 wherein said primary diamine of (i) consists
essentially of at least one diethyl(methyl)benzenediamine.
23. A formulation as in Claim 20 wherein said N ,N-dihydrocarbylhydroxylamine
of (i) is N,N-diethylhydroxylamine.

24, A formulation as in Claim 20 wherein said aromatic secondary diamine of (ii)
is either:
A) in the form of one benzene ring having two secondary amino groups on the ring

which amino groups are meta or para relative to each other, or
B) in the form of two benzene rings connected by an alkylene bridge and having one

secondary amino group on each ring, wherein said alkylene bridge has from one to
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24. A fornmulation as in Caim20 wherein said aromatic

secondary diamne of (ii) is either: A in the form of
woneo7lmesssene ri ng having two secondary am no gPOTS26/062493

the ring, which am no groups are neta or para relative

to each other, or B) in the formof two benzene rings

connected by an al kyl ene bridge and havi ng one

secondary am no group on each ring, wherein said

al kyl ene bridge has from one toabout three carbon

at ompouttideavrebei ntoeas ndiwhaeirgéRuptifo BRI 10 mde@biPpara relative to

rel ieY1ﬁ< 0.t hedaal kyl ene bridge. 25. A fornul ation as

in arm. v%’er"gi n a N, N-di hydrocar byl hydi Oxyl am ne

I S pesenA fofmflatidn adiHdCMhEDE! ' -dihydrocar : ne i

N, N- di hydi Ocar byl hydi Oxyl anmi nﬁegéfétg N Daapy GagaRylhydroxylamine is
Pl'mﬂgﬂfkgg}afdlﬁo\ﬁ}ﬂg*ﬂ said Iﬁ,tN-ﬁ@ag{ocgﬂylhydroxylamine is at least one N,N-
di i i RE: I Xtur.e ereof .. 26..

N K i S R S e R TR

secotfdar yAdpamilaton as i0iG1in 20 wheent edh oontit kecogdayt@iamine in (i)

.. C .Sk f N N -diisopi | -4, 4" -nethyl enebj s(2, 6- )
LA S
digthylb¢izebeanimey, NyNhdiesee dhiyil 4 ndihhrebis (2,6-diethylbenzeneamine), N,N'-

.di -sec:hutyl -4, 4" -met hyl enehi s(benzeneam ne), and a
dl‘r??‘%(?ﬁ‘iyé‘got‘YTéﬁ’i‘?b’l?%EggPﬂ%ﬁ?eé%Peé pad F’o?’é’@%i%@g aigy7 twa or more of the
fofegbimgl ation as in Caim20 wherein said primary

diam_ne of ( ) consists essentially of at |east one

di etHyl ( ndtfRyNYBERS enétlClaimal hwhexge s&d prisairyl diamine of (i) consists

NoNdmydgecar b d y ' 1) 1S i - " .
es N,nN- Eﬁ/et ﬁylalr’] y%éragi y{ngér(n Egmyme?ﬁé{laﬂeézﬁ%dlamme, wherein said N,N-

dilngdiic opetrydleedroyylamitreorof] &1y e NN pliethghtdrox¢lainine, V\I}Q@feﬁﬁiﬁl a N,N-
A4S Al i car.byl hydr oxyl am ne i.s_sel ected frgom .
A O o o i o B GOy ity droxylamine
is Ndéloetndy | fiyrdr oty agrbae, cdRsisangi xdrur e, N g8 ohyd@3d1amine, N,N-
d.B/vher i(gr sa]:ad.arongtic secondary diamne in (it) is .

1 SegFg.gy. 8X¥ BY%- AR @FB’&T}I?GBW§P§F?‘?‘I§II%‘@H said aromatic secondary diamine
in NiiNis délbse@rremil thd, doaprebideiRedi N,I%L@ﬁsopropyl—4ﬁ:|—)1/rlleéhr?g%nebis(2,6~

_di et hyl benzeneani ne), N, N -di - Sec-butyl-4,4"-"ne
dlqﬂg(l’gqlg_e%qagpﬁ?)l, Nén Z:bﬁ@cahﬂptﬁ]eﬁ,;iw’nmhylenebis (2,6-diethylbenzeneamine), N,N'-
di- e 5aerhUt Yendidhen [ s( eneanine), and a .

' mcxt u?e of gn;‘/y' T Wo regr%%%g&%@t %gcpf% orgg(;%%lien‘gf. dnygtwoOr more of the
forpgpipg] ation as in Caim20 or 27which further

CONMBR! SeS, ﬁ)trm!u?zﬁl%tn a8 PneCI%PrB 58 gll 2;)\;1111%11%\% eerr comprises atleast one optical

brightener.

29. A formulation as in Claim 28 wherein said optical brightener is present in an
amount in the range of about 1 ppm to about 10 ppm relative to the aromatic secondary
diamine.

30. A formulation as in Claim 20 or 27 wherein the weight ratio of (i):(ii) in said
formulation is in the range of about 1.2:1 to about 1:1.2.

31. A formulation as in Claim 20 or 27 wherein said formulation has a light
transmission of at least about 20%.

32. A method for producing a polyurethane, polyurea, or polyurea-urethane, which

method comprises blending together

24



29. Aformulation as in Caim28 wherein said optica
brightener is present in an anount in the range of
wahormo746ppra to about 10 ppmrelative to the BCDME2106/062493
secondary diamne. 30. A formulation as in Caim20 or
27 wherein the weight ratio of (i):(ii) in said
formulation is in the range of about 1.2:1 to about
1:1.2. 31. Afornulation as in Caim20 or 27 wherein
said fornmulation has a |ight transm ssion of at |east
(hbout E@% o132 argipadich pnfagy dparoisiac iwith addhy HaebBaN®lended a color-

th od conprises
b1 eniiRiB PR o B Ry et S ine, wherein the
di anammatm drimahididmbiesis be e frensesheab Gk Hh@lhg\,ﬁlloqgjo primary

amount . of at | east .one N, N-di hydrocar byl hydi Oxyl am i
wher ¥PHOGRS o5t ilewmliuﬁlwlyﬂm HPFRFL BefarPriphes tElative tn‘ each other,

one {eNAGAACH bodh ﬂlﬁiﬂcﬁ‘lgoﬁ}i@oto% Jalticty aﬁ{ﬂlg 91 E)OD%&S an alk\/% group,
the ring, which amino groups are nmeta or arela

(i o egé«ppsbqrwé\romaqa\@schn dhinga@hanmga Glaﬂimeoc¢lbmﬁrﬁ)b€& no more than
Pri NBdoe @rﬂ/ﬂé?elggﬁﬁar&ﬁﬁ{ e@gn fary kglalI]%{ehoeg bxhxé 1%&£$%gﬁlone benzene

| east one aronati c secon ary I-am ne _
col ofingiavives twrsenondary aincadrouts ob, theiies &irfis hé form of two benzene

aro sec ar ith i.S in the form of

one r%té%szc e ﬁléecr?dﬁb % &ﬂ81?%§%é8§h@d?%0%%@1% ipEnoggoup on each
t he ding)githowhich ait Tealshénd RINd@fydt: d@rﬂ%@%@&@liﬂlﬁﬁ%ptlonally has been
connect by an al kyl ene brldge and havi ng one

seco »am no group on each ring, with which at

(111)&1&%%@(5}% P11 A ﬁpﬁagt@ﬂe%wew&ﬁﬂ% ﬁffﬁtgc%gﬁg ayletast one N,N-

been bl ended, (iii) I"'edst one po
dﬂ!“@é%‘faf %@W@zmm and ﬂé at [dayfonepsdoymadit.y at | east one

|
socyanat & Msgon Y A LD DRere B s arabe e s
and 34-i) & alqmln@i by émd&dim 34 whersRl 04 paSndr) Ehdlod® $2(i) consists

esé/Xﬂﬁ[ﬂ?X IOfa z?ﬁeas rrle ihef%%(ng %ﬂﬂ)enzeneghanugeo nsists

esse

di et35y| ( rrAtrhydh))@ 8§ ZEOREM B WigbreidRaidN | 'Fﬁﬁﬁlgfrggc)%%ll‘ﬂgmyr%oxylamine of

erein said N, N-di hydrocar byl hy
(Déﬁﬁ( ‘h%EﬁRVNPHY FWW?hydroxylanlne 36. A method as in
d aizm 32 whelehdy 8 ALBEYwALAN D8 %];*m(alrgf £S5 (i) consists
essentially of at least one diethyl(methyl)benzenediamine, wherein said N,N-
dihydrocarbylhydroxylamine of (i) is N,N-diethylhydroxylamine, and wherein (i) has a
Gardner color no more than about 2.5.
37. A method as in Claim 32 wherein said aromatic secondary diamine is either:
A) in the form of one benzene ring having two secondary amino groups on the ring,
which amino groups are meta or para relative to each other, or
B) in the form of two benzene rings connected by an alkylene bridge and having one
secondary amino group on each ring, wherein said alkylene bridge has from one to
about three carbon atoms, and wherein each amino group is meta or para relative to
the alkylene bridge.
38. A method as in Claim 32 wherein a N .N-dihydrocarbylhydroxylamine is
present in (ii), and wherein said N,N-dihydrocarbylhydroxylamine is at least one N,N-

dialkylhydroxylamine, at least one N ,N-diaraalkylhydroxylamine, or a mixture thereof.
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essentially of at |east one
di et hyl (et hyl ) benzenedi am ne, wherein said N
woldodmydesss ar byl hydr oxyl am ne of (i) is PCT/US2006/062493
N, N- di et hyr hydr oxyl am ne, and wherein (i) has a
Gardner color no nore than about 2.5. 37. A nethod as
in Claim32 wherein said aromati c secondary diamne is
either: A in the formof one benzene ring having two
secondary am no groups on the ring, which am no groups
are 8ta drmpthod as @l Gldine32 wheathsaid hieimatio rsecEBndlafy diB@ine in (ii) is

ARk BETTERE | LBARESTEE SAP L SR U i

diethythenvhieagiine) MANt dabdeyhpes, i aegehasis b %%Iétﬁ?l%eﬁiénealmne) N,N'-
boﬁ’é‘t‘t Il{ﬁ?e carbon atons, and wherein each anino group
dirsecihutd-%f -pethdepehisPrrasneaningy aidky minerd of dge. twgsol rhore of the

fdﬂ@%gﬁ]%j as in Claim32 wherein a
N | hydr ocar byl hydroxyl ami ne is present in (ii), and
wher é9.n s&i dlebl‘hONr@h hyﬁ]lmuaBByWhgnﬂnnxgaﬁqmmayl d&lamine of (i) consists

kﬁﬂ&?ﬂ? glrr]ogfa& ydr oxyI )aéli?neﬂgﬁ,k/m%glyg%ﬂ aggﬁj%e?n refy said N,N-

dlhydmtzhbyﬂha&obmlafﬂlm o3 2iwhier e, N- cﬁéﬂqﬂlk@ﬁ@%?hhﬁne wherein a N,N-
dﬂgcﬁond?]ﬁ&fé neln || i S sel ected from.the grou
OHSTELY I 81 ‘NF‘N’“%RI €3 Pciﬁg'lwhsf%nsaﬁ‘é%\fﬁwdé‘ﬁ@e?f@(@y droxylamine
isdi @udmyécbeﬁz»@meam NgYodd l\fcoltilshs*&r?%r Bt W NAdiihy TRdR @8 he, N N-
I s(2,6-di et hyl benzeneamn ne
digenzglyd ’cﬂﬁywmne,&ndﬁ@tlﬁwewémoé(ané mrrexammh@)oma@nde@ndmy diamine
tiWrLrLfegd t 40,
mrnr@éff hlod asfeldnf}&{mawr@n bu eorﬁgjlg{lln% d\f!?sf %g%rﬁ’lg%ﬁzl o T -methylenebis(2,6-
digthylbepzrsicamine 6 mhmmb;at;@ﬂ l&undﬂaaatebm(m6 dlethylbenzenearmne) N,N'-

dlﬁkﬁé% %(?E %{}%1%?6 sggg dzlcﬁ?r%lglgg}, acqﬁg elfrgxtﬁz% of any two or more of the

foldghirgh. ethylhydroxylan1ne, wherein a N
Ndi | i ydr ocar byl hydi Oxyl ami ne is present in (ii),
wherei n said N, Ndi hydrocar byl hydroxyl am ne is
sel ected fromthe group consisting of
N, N- di et hyl hydr oxyl am ne, N, Ndi benzyl hydr oxyl am ne,
and a m xture thereof, and wherein said aromatic
secondary diamne in (ii) is selected fromthe group
consisting of N, N -diisopropyl-4,4'-nethyl enebis(2, 6-
di et hyl benzeneami ne),
N, N -di -sec- butyl -4, 4" - net hyl enebi s(2, 6-di et hyl benzene
amne), NN -
di -sec-butyl -4, 4" -net hyl enebi s(benzeneam ne), and a
m xture of any two or nore of the foregoing.
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