DI AM NES HAVI NG REDUCED COLOR TECHNI CAL FI ELD [ 0001]

This invention relates to aromati c secondary di am nes
whawi7ge3seduced col orati on. BACKGROUND [ 0002] BCDDE100€062501

secondary diamnes are indicated to be useful as chain

extenders in the preparation of pol yurethane, pol yurea,

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

for epoxy resins. In addition, at |east some aromatic

secondary di am nes have reactivities in a desired
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products nade eir FOr certarn apptrcations,

reduced color is preferable or necessary. It would be

useful to have aromat i g, y nes havi ng

reduced color in addltlggﬁﬁgiggﬁJgﬁﬁgiw abl e reactivity
[0908] aThik ipehtion ramteofo Satatt sedatyryligaRiet hsing ReduB&d coloration.

products produced therefrom SUMVARY OF | NVENTI ON

[0003] This invention provides aromatic secondary

di am nes having reduced gglgtgrIyOnNpy ocesses for

aring aromati c secondary di am nes havi ng reduced
[@ ﬁrArom?élC rSé@IQmmbﬁlatrnn@cﬂr@ indi¢dtedvto bdasefgbanfhaihestenders in the
e lykngLbenses, and .
px%h%?!é&cff g'rolﬂliu CI?O#%I%E% gfrléle;[\{loq n<|3 Trea lPtO ers gncﬁor as curing agents
fohgpamt lagm&uﬁi e;d,dlttdne acleho ot aaﬂmm:tswomhcymdﬁm)es have reactivities in

o e P RS R R P B0 i e, or
cdrm/re B plidatiogs, 2edRBP@SIdk P Prafbfibble FQAIREIsESS Riwdif@SE useful to have
one aronatlc secondary di am ne having a rdner col or

RN FeCcBIS AT RGN Hsedred TRl Hyagiftando Sedigrrgtiatle reactivity and
arfin@dHraBo

o S B 1 PR PRAERE kRt

in the formof two benzene rings connected by an

al kyl ene bridge andSBﬁXNﬂﬁRQQﬁFfﬁ%ﬂﬂgﬁﬁxNanino group

on each ring. At |east one
[0803H i M drioeartionl grydidex ytoatdtizesetSndapy dﬂh&hésyhzﬁﬁ@ m’d]hcd:dl color, and

osi ti.on ot her enbodi nent of th
proﬁ‘??é?ﬁ%ngﬂfe%mbv ?HP{S‘@B% é‘lCPAiri]a‘P’ SRR RS P?Fdaﬁﬁ’lor The reduction in
cA61IUMBHs EhSiee O BREYdidndids 'i‘@app_ﬁ&@u&{sq{%‘?o‘ﬁm%%ﬁ%éé lass where clarity
heati ng, while under a vacuum at |east oOone aromatic
P?CYcﬂfﬁFﬁlﬁ‘éml’épﬁdé’W&Pg%PuFlﬁY tln@obwreé@m@amsemndm-y diamines
cdn8RSLGRRE ug}ng%@cy de.ns {nlggy Lhygr gffy i Lkhe aromatic

secondary m ne e|t s In one
[0004] An embod1ment of this 1nvention isa composmon which comprises at least one

aromatic secondary diamine having a Gardner color number no more than about 6. The
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 rings connected by an alkylene
bridge and having one secondary amino group on each ring. At least one N,N-
dihydrocarbylhydroxylamine is optionally present in the composition.

[0005] Another embodiment of this invention is a process for reducing color in an aromatic
secondary diamine. The process comprises heating, while under a vacuum, at least one
aromatic secondary diamine, optionally in the presence of at least one N,N-
dihydrocarbylhydroxylamine. The 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

rings connected by an alkylene bridge and having one secondary amino group on each ring.



benzene ring having two secondary am no groups on the
ring, or is in the formof tw benzene rings connected
whyooan7asbkyl ene bridge and havi ng one secondarRCHIBI906/062501
group on each ring.[0006] Still another enbodi ment of
this invention is a process for formng an aromatic
secondary di am ne whi ch conprises m xi ng together a
ket one or al dehyde and an aromatic primry diam ne,
characterized in that the process is conducted in the
[oﬁﬁbft afthi ot@&%ﬁrﬁ%@luﬁgntow B VARt ORY &%@égs%ol fbll‘rbﬁg an aromatic
presence o east one
seNpmdadjy Hiegirioe syhibshl dopaiprisey kEiringeogeThee adraponet drcalgehyd@ayd an aromatic

diamine is eith ormo benzene ring.

eI el Siariariret i ot P otRe bR oo gy B Fufsyiitgt absence of
odtylaen fa@ﬂmspﬁfmﬂmn bRpreRfcd sMgkatens eGNedhiyoedbihkdtog@mine. The

bri dge and having. one pripmary am ng group on each
arpmalC PRy PlapHas i SiHET &t Webe de af rnbenzshg tngdwgingswo primary
arinolddb®ps VAR RN oM ih tRefsitd o tvxfoulgéntiéﬁe ﬁm&ﬁgctre& B an alkylene

t he 'ensui ng descrlptlon and appended cl ai n8. FURTHE
brivfeeAnd BRVIDESORIPHTaON agmoTgeup RYERAH WRe[ 0008] Some

can u

100877 2L 4Rl SukP SHRALEAF o Rt B iAo BBt Sl furtier
apparcht fohmathe ehihdng desmptlom and a@eﬁéﬁbcﬂdmisy amne fr om a

primary am ne and an al dehyde or ketone is often

referred to as reductive al kylation or reductive

anm nat IFURTHER DETAHR PP DESCRIPTYONOFYTHE INVERTION

"reductive am nation" can be used to describe sonme of
[0PPR] promesternsthgt are gampRpdvRiedrn thepyboan beriised §hisiRr te peréain aspects

fARE PARBA b intdfich®" by
oY Ry AR, BT TUB PEBSIAK o primar
ami@bmnétanodddfyda og éﬁlemnep@ sﬁi@ssﬁqtgreé rtormatredictige ahigdation or reductive
guc é ngy}u% rt as’%cfﬁ%h Q{PP ggh'r' g%% x %%?té\;ehe [ nlg]::l{]gapn be used to
&ﬁommfaﬁn@mf@E@duee&quﬂaﬁdvmgmmo anot her sanple of the

ol o ossessi ng aromatic, secondary. di am ne an

OBTE, PR ot R BEE btk S Bheraymesns

qﬂhht»&%fﬁé&lt‘i@fe%ub@ﬂl%léﬁﬂnﬁg @@Ibﬁ%on[o@g &80or- EB%%@SHQ% ardkdakik secondary
in the art wl recogni ze t hat there are severa way s

dlt‘@ﬂ?aﬂ?ﬁ ﬁh@eawm |@n@%o@m9€dd|ﬂaﬁnlﬁ%%tanh redijogd coloration is, by

kPR SOy B S bl S of e e

coﬂnrmmssem,siﬂg- :ttomlaao peapyhey diamine an equal amount of a clear colorless inert
2, 4-di.et hyl s 6= henyl enedi am ne,

orﬁewggfmf q§8]6$%ep]§7l étglagf%?hyl 2, 4- di ani not ol uene,

[00103, NThOie 658a11GRthe Artdwill Acbyhizé Adi@Ree rd s€feddll W&s to name the
Sim/larly,the structure can pbe called

alp\}n&pc Eﬁcopgﬂy%?megrumm%yﬁy}%m §{(aL1nple the structure
6- di et hyl benzeneam ne), N, Np-dii sopropyl -

an

5

|
NCH(CHy),

H,C CH,CH;3
NCH(CH3),
CH;CH, H



4,4' -m et hyl enebi s(2, 6-di ethylaniline),orN, N -di-isopr

opyl -3,3",5,5" -tetraet hyl -4, 4- di am nodi phenyl net hane.
w@wpo®367 ons of the invention [0011] The conpPSI/USMNG062501

of the invention have a Gardner col or nunber no nore

than about 6. Preferably, the conpositions have a

Gardner col or nunber no nore than about 5; nore

preferred conpositions have a Gardner col or nunber no

nore than about 4. Even nore preferred are

it 4 | ( r " 333 _

R BRI, 2 R e BT SN iR B0, i isopropyl
2 GBaqh@mlesrl @ﬂh@iﬂlylﬂhé—rﬁie@aﬁmed(lamsse,coNoNed) 1$¢;Ho[p|yq8i,i}'diethy1 2,4-

BRSO ABE R APPSR AR, 51028 Besmucare
applied to |i qH;@¥,havi ng a yeI | ow, reddr S0 @ﬁ%l/ or

browni sh coloratidn. See in this connectj®0On
st andards D1544 (y st andar d)
(]

sua

(I nst r {) an( (ﬁﬁ NCI‘IQ@HQ,)@
the i nvention|cory g one of no iveslin
addition to the apemerf{c secondary a (e. gH a

N, N- di hydr ocar bylAydr oxyl ami ne and/ or an Of ?ﬁl‘
bri ght ener) dads®d2forned by mixi ng toget her 8
aronatic secondary am ne and such other additive(s) in

a%‘h%eor nor e 2{ o{otlplt,gpnico% e@;l@?ogﬁzggs&lgt?‘e h?%:en 5y N.N'-di-

issgropsl-Q# - hbthglehebie2i6-0i thyWeli€e) 20 NANDEREsoprSpSIt BB 'S5 idtraethyl-4,4'-
be usdrl.é1 or resent relative to the aromatic secondary
305 or nore such di amines are present,
that anpunt is understood to be relative to the
conbi ned total of the aromatic secondary di am nes
Compgsitiopg phthejavertiothei r conbi ned total wei ght),

ropgg 13?1 %Hlsggrggg St glgrgﬁ%o ;%uﬁgeer c;srd%,;l 4 B8 than about

6. CBHEﬁB:rabliyj ﬂma&onfpobilmens hyend Gafdrﬂr eolet hin@ber Mo hivee fHah About 5; more
e benz in secondary anm_no groups

B PR Co0F PATER UERE PUT GOt Perrz i FPHGL. Even more

préfertee e ebyositiond| Hayi NS Gardridy 8o/RR ﬂuﬂl@ﬁf RE Y€ than about 3.5. As is
secondary am no group on each rin h

0016] Throughout
knopingindbe titethe lowpdhe erﬁnea?ﬁlnb wﬁyaﬁeéaﬂw coécrre%t%e liquid appears.
00Fr Sqkop el 055 i RO ol OGP, 3
typipalitoerplio to lgqmdphanengrevelldve rbédigte pedor hepwristwbnlafatibheSee in this
coﬂhécrtl%%%'ﬁ\td%m nd'cslrds %%4 (v1suali standarg) and D6166 (instrumentation standard).
[0013] A composition of the invention comprising one or more additives in addition to the
aromatic secondary amine (e.g., a N,N-dihydrocarbylhydroxylamine and/or an optical
brightener) can be formed by mixing together the aromatic secondary amine and such other
additive(s) in the desired proportions.

[0014] Compositions having two or more aromatic secondary diamines are within the scope
of this invention. Where an amount is stated to be used or present relative to the aromatic
secondary diamine when two or more such diamines are present, that amount is understood

to be relative to the combined total of the aromatic secondary diamines (e.g., relative to their

combined total weight), unless otherwise stated.



formthe aromati c secondary di am ne. The al kyl ene
bri dge of the two-benzene-ring secondary di am ne has
WO c@rom3e7 t o about six carbon atons; preferabl PCT/UR®06/062501
al kyl ene bridge has fromone to about three carbon
atons. More preferably, the al kyl ene bridge has one or
two carbon atons; highly preferred is an al kyl ene
bri dge having one carbon atom i.e., anethylene group.
[0017] The am no hydrocarbyl groups of the aromatic
secoggg&Mng&@g%&ﬁmggpgﬁﬂhh%shave fromtwo to about
twenty carbon atons;”the am no hydrocarbyl group may
[00&5h| Thsreapingti¢ seqoadghidiarhiaenin the anmipesitions oftthe finvention are either in

I Lc. Preferabl the ami no hydrocarbyl groups. are .
GERAR S B R ik vkl BB YRGS R R S are im e
folmhamtw berzeheo riaocdnnet t¢d ©a &b alkyRine bBid gdX@dd v@Se Se secondary amino

sui tabl € ami no hydrocarbyl groups include ethyl,
gﬁFBB?P?S?QB%ropyI, 1- cycl opropyl et hyl, n-butyl,

[0986] DUtthloughthed @RUEYduwmet SEBYERN "Yinino hydrocarbyl group” refers to the
3, 3-dinethyl -2-butyl, 3-pentyl, 3-penten-2-yl]
hysyecagind ngropp bpupd tergt mijiogem fdn) of the aromatic secondary diamine which

- i e I ) - I e s .
T AR g 806 BRI A by n e
formeipraophtic cheqdry Hiandad efiteplk yléhebridde ofthbiwe-Belept ying secondary
di%\é%rllze%%c tfl}élnhgnse;]tlg%g%{%tﬁ)%cgﬁ | atg'lgl:s %}gﬁ%%@%ﬁ :%ﬁ aql%qgr?é/ 1!>r’1dge has from one
tolabpethytpeiby atdmshabidyiefeatla Pt Ryitylene bridge has one or two carbon

1-nﬁghthylethyld and the_l.ike. Particularl¥ preferred
QIS TES Y BFEEET DY Po gikyispe PhAe hayiig G5 yRrboRdtad.apdygthylene group.

[0DPPHL BIrnéaRiRS h?dl%@&%gﬁ Ao¥p b Ak RS d &CET‘%I% ﬁ%ﬂgﬁ [§¥nerally have

am no groups on one behzehe ring preferab ave
fremcigredier youtritwentyreadn ateres; thd aminpehydsoeabil gohprmayl be aliphatic
3 r b Qndar vo. diam. ne the 1.No
RS SHRAE TS SHGRRL R iy A o s
arb ptaai givetaimivabranghéd/dhagt Ak ghavtishgvingdiont thie@ctotbo@ltidarbon atoms.

si x .carhon.atonms. .[0019] Preferred ar ti econdary
Egipifhed THOWR eﬂ“%% Y&O&&I&PJL@O&% Rt Yi;PWYﬁaléﬂPropyh 1-
cyelopk By 1BNZE BBty IsBEButyWMRGEIBLERE 21 TR@YE 8 BediklAgA-286@y1, 3-pentyl,
connected via an al kyl ene brldge have both secondary
3-BftAR 2gHloBYoRsard, PéfharethdpersyDne Sadimpthateycinneatys. 2-ayclopentenyl,
r i Yi . -
St BRSO APRRLE (OB RRY KEbRTY Do, 4-nepy
2,grdiopthli-kentd. eygocityl. | ynpnydf decdd Mhawetdnyl,adddeoyl, benzyl, 2.4-

. carbyl aro e.isgpr _ar »but %_ roup
o A BR300 9 bRt e
the kpoBaiticolsly pirefeired amitertiydoscairisyl teh@ipsiafe wWopopyhind sec-butyl.
st, one position ortho (| di atel y adjacent) to .
robESh Ag@@&ﬁg S PR RS i o SPRYRB BRIP RGP Qe benzenering
préfebsly ?W‘ﬂlg sddtin@atyyREin8 for MR MRbth GeRACORIMN ShAMHGuch preferred
IS prererrea,

aromatic secondary diamines, the amino hydrocarbyl group preferably is a straight chain or
branched chain alkyl group having from three to about six carbon atoms.

[0019] Preferred aromatic secondary diamines in which one secondary amino group is on
each of two benzene rings, where the two benzene rings are connected via an alkylene bridge,

have both secondary amino groups para relative to the alkylene bridge. A particularly

preferred aromatic secondary diamine is a compound in which the alkylene bridge is a



nore preferred are aromati c secondary diamnes in

whi ch both positions ortho to the am no group have
whyarogss’ at ons as substituents. Exanpl es of tPCHUS30p€062501

of aromatic secondary di am ne include, but are not

limted to, N, N -diisopropyl-I,2-benzenedi am ne,

N, N -di -secbutyl - 1, 3-benzenedi am ne,

N, N -di (2-butenyl)-1, 4- benzenedi am ne,

N,N -di cycl opentyl -(4- ethyl-1, 2- benzenedi am ne),

e'ng Fio%%ct’h?sqg ¥4p'e&i%ﬂ§f ﬁfe%é1~pé&\¥ﬂ€njrh§élpﬁg 59@1%@51@9? g@&) ps areisopropyl
on§¢QWGpﬂ@pynEthyl) 2-pentyl -1, 4- benzenedi ani ne,

[Ob%ﬁiz ﬁg% ?}gglei%oh‘la&c s%ﬁoag%qy Ry 11¥ h—xeé:oa}porﬁltlﬁpg Bglﬁhe 1m§nt10n is that

inbehize BERb& e P siNoly ordho- (frﬁﬁtebiﬁé]ﬂ' adJacent) to each secondary amino group
(2, 3-diethyl-1,4-henzenediam ne), N, N -di (I
hassdhiErees Aany %2 sibstipient Ly type St promaticsasondidiamine is preferred;

m&%reéh@a 2B X hatié sgconﬁ'ﬁryhﬂérﬁﬂl%p LS ERRAZRAEAHiASEs ortho to the amino

cycl opent enyl)
greup my@hg@og@b @ﬁ@g@rﬁémmems Examples of this type of aromatic secondary

b LBy N D DOOE SARBA A, -

butlyNL, 3dle(‘13@nwtdmylhe NNl @Hertany)-) . 4hedzenediamine, N N'-d1cyclopentyl-(4-

oA LA L Ps RN TS 24 B P4 4o oy ehspRsciomine), NN'-Gi(1-

cyehgﬂamaam)%ﬁmw-\l 44ﬂ>bn§eaedfrauﬁ1yd K, M-dieheys e e hieg(y0Smeptyl-1,3-
zeneam ne) éqo undecenyl)

b@zmed@nuge)éﬂ%ﬁa p}smykéén@exh@@wh b3-benzened1am1ne N,N'-di-sec-butyl-
(2'\‘;' Meufi-4 Plbﬁgrﬁéﬁed%irﬂlneﬂiﬁ N= cﬁ(loﬁéfﬂﬁldB gli))ébii B- tnhex 1- 1 ,3-benzenediamine,

benzéneam ne), di menyl - 3-'pent yl) - ni et
NRy!- éﬁ&ﬁlesco@ Eér-unﬁhywnb@ﬁﬂmm@ammmm)e) N,N' d1(2 cyclopentenyl) -2,3'-

mg{’tl%ﬁngﬁ egzﬁe%@lﬁ%d?ggﬁgi@l)-i ol Iﬁeth%hgyls&gﬁgén%&n{& N,N'-di-

eneam ne
segt utgbpIBomydthyBndbis(tenbyneanebe)s ( BN Penati(3-hetindraptlobyxenyl)-3,4'-
NN -di

hexyl ) -3, 3'.- o ) ' .
mﬁ\g{ﬂﬁ?‘%é} Q? g(% %gameapyl%%z‘jelﬁ%grﬁﬂjéﬁthyl 2-butyl)-4,4'-methylenebis-
(béhi\éneﬂhﬁw NoRedydecthufyl AR eaRBissiedz&RaRhe) N aNagneandecenyl)-

4 ﬂ l(ﬁ-ldmanewl}mélmrwea@mme 4 MiN'¢qi(phayhad &t} 13y propepediyl)bis-

gréigﬁ% NZI’@QE f h Fed g&‘l3l\;g(engll) -2,2'-methylenebis(5-tert-butylbenzeneamine),

NAN ddl,ﬁ%,ﬁt—@ammhy]em@lamm)) N3Nmethylenebis(2-methylbenzeneamine), N,N'-
diﬁs&%ﬁ?f}gz?ﬁh}%eﬁ%yl ne {ﬁ%g P}}e an?'APSChGZSQIé mn?e)"p)i\lr kl@ncﬁ%f %%xyl) 3,3'-
mﬂﬂiyﬂﬁdebrué@ls((ﬁoﬁylﬁenmealhmejl banXedegnioheXyl-MAd'-methylenebis(3-sec-
bl?s grl?zgel a 1ne§ er E\FgI aJl?Pa cyc o;?eenot?lfjetilgl)dlélalln &eZOJthtszlle:31yl)bls(2—
thenS@@ariiey, N, K- Anso?'ﬁ:fpb}ﬁg sngkins{daeniz @ﬂﬁ-ﬁ?&i@lbenzeneamme) N,N'-

[O romati ¢ secondary dianine in

21] Anot her type
dltﬂﬁé WWB%H@W@ rediisopernyibsazensaping). jand Wil Hli(menthyl)-4,4'-
En@@@ 23 O %ﬁ?lb%ﬂze%eérﬁﬁi Wd@[ry e%f&: gyl r@fépregi Mﬁc seondary

e rs a ydrocar group. The hydroc gr oups
diemitooft thisttiee sé\é,bﬂdascyc Mh@4gm@ﬂxyknghlsthwzmmwé-

LgS be the.sane..or erent. Exanpl es of. . L
00 SR b S5 By s P BL A g efifigns of he nventionis
thhizl whieh ReEHPbsitied bithe tdi 8E3UIndadyS@Rine Rybup GNHR Ybears a hydrocarbyl

sec-but%_ t-butyl, pentyl, cyclopentyl, hexyl,
group. The hydrocarbyl groups ortho to the secondary amino groups on the benzene rings




cycl ohexyl, nethyl cycl ohexyl, heptyl, octyl,

cycl ooctyl, nonyl, decyl, dodecyl, phenyl, benzyl, and
wao b@7h79er \VWhen an aromati c secondary di am ne PET/UK1086/062501

type is in the formof two benzene rings connected by

an al kyl ene bridge and havi ng one secondary am no

group on each ring and the secondary am no group is

adj acent (ortho) to the al kyl ene bridge, the al kyl ene

bridge is considered as a hydrocarbyl group ortho to

mh}Be ARGAIME VW Vi fBFEN0 FaBies JFIsGHAH1E ﬁ?dJQMQ*B?PQ{)g?@ on the benzene ring
groups on the benzene rings (ortho a secon

lnalﬂiiﬁmegw&)@ﬁ)ylmomﬂeswr@mdm butsfb gemblatiyy t@u@ﬂnme‘wl,@y@lopentyl hexyl,

fo‘h@*}g %e gl%g{)lol%rxyp :.rh)%ﬂtg ki gtgg Qg%lgocqillkx&n rd%gﬂzg({}% nlghenyl benzyl,

ron1one out Tcu
andrth¢ Bke. ehby dn ammdm;clsegmdagedmnm(enﬁt}hy kypeat hythe f01m of two benzene

.iso ropyl .. but Xt u £s . of two or nore . of th
P 3 geeh MR Bridkt L RRae pif eoBrBu gorn el aes each ring
alﬂ—tbélﬁdébndﬁ’? amint poup a9 udlj éceﬁthYﬂloEtbQH@&kyieQQ BAlige, the alkylene bridge

Aromati c secondary dlan1nes In the conpositions of

is {qpngideieg et fi&wdrfzﬁrf% HOUP FBeoRdBey SesRNFASY (Bingsergnp.  Preferred
h}@?@ca_h%ﬁ' Fdﬁ?)y s oh 7k B ehd il LS ﬁ?ﬁs&gﬁaﬁl.‘rn& Qi % Ap) of the aromatic

adj acent) to a secondar
Se(DOMHR) disadnes @rehsyrarm ghijylor dranghed nhalu chkcyl kgmumrlewmgt from one to

abgilfgng ga?‘%éqoat?ljﬂﬁ '};bangéull rgt@(ljed ﬁycﬁocarbyl groups are methyl, ethyl, isopropyl,

enzen | amn
bd’&yll\lhnctjnﬂ}st&ms fttyrb -o2 rdloré -of thelse igmdps Hede, ikt peti@ehanion dutyl groups

R U A G . 1,3, e am e

[0023 bargsnedbadhaa) didiniNes i tResomPdsthors2ordhl lﬁbsﬁtion%avmg both
met hyl -1, 3-benzenedi am ne), N, N - di'i sopropyl - (4, 6-di et h
Sewnc@rm| groups W&qgéﬁnﬁmn,g@}md in which each position ortho (immediately

adﬁ‘!xc%f) 3 %%n@eﬂ’%ﬁhnﬁo ﬁ G Q\tﬂ?ﬁ Bgarg@h{)aljocz!ﬂ)%' é}gﬁﬁ ﬁﬁﬁf&eabut are not

2-na
hrdltei Hyl -TﬂNi@mhgpropylgl ’é,éﬁzleﬁnsﬁd éﬁbameéand\iﬂmm; (e Eydisepbutyl-2,4,6-

I i isopr ,
tni{hgp% e?%]bzeéﬁ%n aal’lnmrllle)p W] d162 pentgrllyé 4,6-triethyl-1,3-benzenediamine, N,N'-

difNppropgli- (250 pledpyli6- 2 thiyb il [Brberdefediiminey,- MNIN/IdilseSbBENZEM-diethyl-6-

i Loy bebisgismyine) DLNesirgprony EChf s umg i1 bragguediamine),
N/heqia8a - Bﬁr}d (JNsl\!heﬂiM b%i@dh%i @Daén%d%)ﬂha)nu&le), N,N'-di I\?Z—naphthyl) -(4,6-

2-neth di -secC-butyl -1, 3-benzenedi am ne),
digthyl- %wn?élnﬂnm benzgpedjamine) NelN heil2-qycil epaptesiHQei- ﬂaeqqpmpy -6-methyl-
1,§' bgn&g‘g%lg%%?é(ﬁo n}\ﬂﬁ) du%)péo ét(zr—gen r1 6%)6 IdJ-sec-butyl 1,3-benzenediamine),
N.N'3diseerzbnedi @i hyNAN-dilise8-tprpt-¢ 3 -Depkynddiakibe), N,N'-di(1-

tetr Z m ne, ..and
SRR R R % e PSRt Rt 2re e iy gimettyt-2-
butylPea- éﬂljl]lull—&d’dpyop@ﬂ-(ﬁf-lﬁéﬂl@ﬂlﬁtlﬁhﬂiﬁéﬂﬁldﬂm&iﬁ) NEN’ HidoprPyPOUIT, 6-tetra-n-
rou s on one benzenpe ring are
prapyggaggﬁg, ertegham&ﬁleet h%,Nb-dh@t-pﬁ;]lten 2- yl) 2 4,5,6-tetra-n-propyl-1,3-
behzdreBRAARS QM ATINR (4-HxM)-2 5 $0REAN | { 4 R dRbIMinE - Particularly

preferred aromatic diamines having both amino groups on one benzene ring are N,N'-
diisopropyl-(2,4-diethyl-6-methyl-1,3-benzenediamine), N,N'-diisopropyl-(4,6-diethyl-2-
methyl-1,3-benzenediamine), and mixtures thereof; N,N'-di-sec-butyl-(2,4-diethyl-6-methyl-



met hyl - 1, 3- benzenedi am ne), and m xtures thereof;

N, N -di -sec-butyl-(2, 4-di et hyl - 6-net hyl 1, 3- benzenedi am
WO p@y/079367 PCT/US2006/062501

N, N -di -sec-butyl-(4,6-diethyl-2-methyl-I, 3-benzenedi

amne). and m xtures thereof. [0023] Exanpl es of

aromati ¢ secondary diam nes of the invention in which

one secondary amno group is on each of two benzene

rings and in which each position ortho (imediately

a

1 %%dl?%garlbmfl&gr olﬁg@?iﬂ gééu Klé@frtépé’ . JEHRAHD - {nelﬁli_}l@l Epﬁé’ﬁz%n@dmlmne)
migiturep eyl - 2, 2' - met hyl enebi s(6- n- propyl benzeneani ne) ,

ofl FPABFE Ctimafe fechpispy Cipsnoen el fypaion in which one secondary
anindlgraip(i? o efdn@st thl He@pchgIringd add in Wthh each position ortho (immediately
met hyl enebi s( 5, 6- di hexyl benzenearmi ne

adnc&p dPi & BESOBARY -agnino_grawmh (INIHR hPe3Ts | aehmro‘fﬁswys%h Fagfude N.N-

5‘12)1’-2 2' methylenebls(G n-pro lbenzeneamlne? N,N' d1 sec -butyl-2,2'-
- di met hyl - 3- penty 35 met r(?/ enebi s(
mf:thrym%}qlb@ﬁﬁghmrﬁgylbenzeneamlne) N,N'-di(2,4- dlmethylbenzyl) -2,2'-

m%nh)%igilgh ﬁ?@—gg‘%\é(gl_‘b%néene%ﬁﬁgﬁ! eﬂﬁﬁ"—ﬁﬁ&;ﬁoﬂ&ﬁi@MM\%W&E%?S(Zﬁ—dl-n-
buliyitbeinzdnedmined hy INe Nefeti €3, 2- Gratltet| F-pbetyd pAcdihagylenebis (2,6-di-n-

bu?'%{)\r 0] %@BF%M %':cﬁ_}sé?#ypdﬁ%ﬁ'?gﬁtggw?]béﬁ(z 6-diethyTbenzeneamine), N,N'-di-
seerNltyﬂM(,ll- ﬂﬁﬂbﬁlﬁ)&bﬁishyl@-dfhtﬁy}H&ﬁzJ&hbﬁﬂﬂbb)s( Z2NBN'-di(2-hexyl)-4,4'-
di i sopr.opyl benzenean n

meihRlenehisitq- %thwenaewaw%t hD R dikt-sephthylshy b, -pethylenebis(2,6-

[%hw BRI IR)), N,N'-dicyclobutyl-4,4'-methylenebis(2-isopropyl-6-
bl(| pent en- 3-; )-4 4' -?’rethyl}énebls( %’rethyl 6-te Prop

m@@b@heﬂz{ggg@@n@@m AN -d1(1 -penten-3-yl)-4,4'-methylenebis(2- methyl -6-tert-

u[g&é {}[cnz%heaﬁ{‘?ﬁef UN% cﬂ . séc -"b(lgy’l 21 £ t( {] 3 rl}%r%h)y?)'bﬁ‘b? 6 Qﬁgthﬁbgﬁgenearmne)

nzeneam n
NN Wi eielopeyiyl atipgtyll -6t Paptanddigl)bis(2, @-distthyd bethieyéanbine), 2N, N'-di(2-

. G- di t ,I zeneam.ne N,.N -di (2- . ' g
el (eGSR IR o sap oy Diespencaming s BN A GspndecenyD-
2 Ezrﬁétﬁﬁléhélﬁ);(s,%%péﬂﬁﬂ@&rz!éﬁ@&ﬁﬁ@){mw di(4-heptyl)-3 3'—methyleneb1s(2 5,6
2' -met hyl enebi s tri pentyl benzeneam ne), N N -di
mpgygmgeg{z?pejangng), . ﬁ&ﬂh%ﬂg‘ﬁl@}ﬁl @-ngat@ylenebls(Z 3 6-tr1methylbenzenearmne)

NN 'dM&lQ?@ Zrﬁ&ﬁﬁ@l%‘f&)(l 3.4, 6 tetramethylbenzeneamine), and the like. Particularly
N - diment 4" "net hyl eneb |s($’236tr|nefhylbenzen
pre@med @yomatic dlarmnes in which one amino group is on each of two benzene rings are

Nle\I\I erﬁélgnﬁgr%g:)r’lzlﬁr % @ﬁkﬁg&ﬁé 66?"2?4 e%F y Br e%lilier r etgmél ngbutyl_él 4-
methglentbic(2¢h-dirihydisenzenaafriiod). one ami no group i s on each

of two benzene rings are
N, N -di i sopropyl -4, 4" - et hyl enebi s(2, 6-di et hyl benzenea

m negp, Nmmh%rdibﬂsﬁﬁ Qtixylardinds -
net hyl enebi s( 2, 6- di et hyl benzeneami ne) .

[00R4 OF hw]}]fl\&é YRRy Ry okl piass nglzz;]thq-ﬁ@cnce of this invention have
t
tvv?fﬂ&dﬂd lellch%ﬁ%cﬂ%ym uhd & ﬂ'lcrhl{rxg%ep Fs)art@l@l EGEh hydrocarbyl

'S |n |on rocar gro and
gratmy ds ou@dpegd@m}y bdnwddacmbyl lgeoupi hadge mpatcoabouEamtenty carbon atoms;

prlﬁq%%{bxﬁ %}/ %%cgécgag p g{ I%i)g nt Itﬁtcarb d&&%g\ r’91¥6|> h%rggﬂbyl groups
of the N ,N-chhydrocarbylhydroxylamme may be, for example, alkyl groups (straight chain,
branched, or cyclic), alkenyl groups, cycloalkylgroups, cycloalkenyl groups, aryl groups, or



preferably, each hydrocarbyl group has up to about 8

carbon atons. The hydrocarbyl groups of the
wWORM7AT939dr ocar byl hydr oxyl am ne may be, for exeempiUs2006/062501

al kyl groups (straight chain, branched, or cyclic),

al kenyl groups, cycloal kyl groups, cycl oal kenyl groups,

aryl groups, oraral kyl groups. In the practice of this

i nvention, two or nore N Ndi hydrocar byl hydroxyl am nes

can be used. [0025] Also within the scope of this

ARYENGEQRsI S thE HRe PlacBcdN of this inventi , : -
al_l\ldyhygrdg%;r byl hydr oxy?fr?i (r:1e ion V\h%schmtvﬁ% ?r\l/\o two or more NN
dihydteenshylbydrogylomrestcakdn useshet her constitute a single

paqal ent r r.byl, group bonded to the nitrggen ato

[Og%%h t hatgtéﬁeqﬁl n?oéhee?l Bom P %‘ésr tmg‘?nqgmheltge cy&Fi CO'P a N.N-
dihydrgearsylbhdrek yigingnedinsahieh thelk')lyxdf}@dafd&yﬂyl gfcmpp ftik)éﬁ giﬁ?gﬂt}héf constitute

contains u o0 about 20 carbon atqns and preferably up
o 586 Bisfent BrBe N %fPBN’s’?nC%ﬁ_dﬁ% deHEOg PR Yrk fag fie nitrogen atom
is Pl bPS BEBMCy I OYRy; RAsh §inBle G ffi&: ﬁ?@ro@ﬁ‘bgpﬁoﬁf) &fPically contains up to

singly bonded to the nitrogen atom such Singl'e
abe}wﬂl ot eRIS 2RBpTes ably apdel abat d Geatbad aiareis alince the single divalent

hyjta %ﬂ%@%ﬁ&#@%tﬁg t@\ﬁg ﬁ%%%%:nﬂecqrﬁo%%%ﬁg Eingw%de& IEJ &%%Q(lfgen atom, such
single fivdlemy growp amdyybehyidwest pb awe elividnd|hydesaghyt graipsjoiged together.

ival e hydr ocar byl . droups, form et.rocycl.i c,.
s BB Bl B ey e PSR Py Se R AR BT imctudes suen
sifdlO2ivhlebthydrbtabyl, gowhsechieyfbhy d hexyt it fiag cobptaidiRg the nitrogen atom
practice of this invention include, but are not
asthqRstergatosd. N N- di pr opy! hydr oxyl ami ne,

[0D26Y O hisMRS RV Ry IRy Kb RNhAEnes FoNiE PrictB ¥ xRl dmclude, but
N, N-di i sobut yl hydroxyl am ne,

arqy nQt d]inlggp@ Vphw&gb)prmllpﬁ@lgowlamine, N,N-diisopropylhydroxylamine, N,N-
Ndi vl h g ' . . .

B PSSO AT B, N-cpsnmyaronsamine, -

dipgeiepgnhyltydxyt plaimiae, N, MNHA EDeyt lopemosryy lanydiesxylamine, N,N-

dl%"&bg’:d%% i g1y &%@ﬁ%ﬁ@ﬁ&g%ﬁgﬁ?@?%I’,N-di(methylcyclohexyl)hydroxyl—

antindy- dN(dadeaybhbiyp@ngxlyassxpRmide, Ndi (N-di(dodecyl)hydroxylamine, N,N-
,&Fntadei%l)hydroxylan1ne, . )
digenjade oy Fesapming d bRy TiseRtdecy Ndremypanaing: heN sighenylhydroxyl-
anfifib,neN 19l o OX W RTH;i L - _
N, N- di (Igi-d%gph{ﬂh% E%ir ox%%}g%éhe,w’lﬁl%@nap hthyDhydroxylamine, = N.N
dihmqyéhy@nquﬁamkw, anNmé-di(4-methylbenzyl)hydroxylamine, N,N-bis(2,4-
N, (4 hy L amine bi s(2,4-. )
dlglle n@?ﬁ%ﬁﬁ%@%ﬁ%‘jﬁgﬁ%ﬁ’ a%{l,ﬁ%-ﬁl&Ibﬂenetﬁlyl%ycllrog(ylamme, N,N-di(1-
nalyh Nrydim(eZh Y hieyre bR ylanhiynets 0xapldanNoE - dik2 Magh(h lmethyl)hydroxylamine.

BT S A SR e ot o

evafaas| dtgieaorh{p&ecﬂdiﬂ@gﬁepdr&y&my 1Q¥NsBIY dTahé BEPEALSMNSE which the
It _not evaporate or ecomnpose aurl ngl preparati on or

N.Nrdbrdioragybydrorzlaming isart aid Bat they

adversely affect the properties of the composition.

@N-dilpglrocarbylhydroxylamine not

[0027] Preferred N,N-dihydrocarbylhydroxylamines are N,N-dialkylhydroxylamines; more
preferred are those in which the alkyl groups are straight chain or branched chain alkyl groups,
especially those in which each alkyl group, independently, has from one to about six carbon

atoms. N,N-diaralkylhydroxylamines are also preferred N,N-dihydrocarbylhydroxylamines,



N, N- di hydr ocar bynydroxyl am ne is part, and that the
N, N- di hydr ocar byl hydr oxyl am ne not adversely affect

wo b@7preperties of the conposition. [0027] PreP&r/Usm06/062501
N, N- di hydr ocar byl hydr oxyl am nes are
N, N- di al kyl hydroxyl am nes ;nore preferred are those in
whi ch the al kyl groups are straight chain or branched
chai n al kyl groups, especially those in which each
al kyl group, independently, has fromone to about six

esﬁ@&!ﬂ%@&é}%hl@ﬁ Ncban@diyddpy gfd@f;‘éﬂd@ﬂﬂl}'fq $as fbf s@{léﬁo about fourteen

preferred N, N-di hydrocar byl hydr oxyl amnes, especi al ly
cartypyssonng Eeml@ﬂa@mhfwmwkd@vmparbylhﬂ@pam@mdsyn thigpeactice of this

m&&&ﬁ %’{W;& ptrﬂgj?lg Fre g&ﬁhﬁg é‘f‘@c}@ ocar%%glﬁns afii nes

[0D28} NEpr adunt ef NfN—Hﬁl}@lId)d’ﬁMh)Vdﬁd&b;)&iﬁﬁme when present in a composition of

thg 1%’%&1@%2 gp%%{rjﬂ l agnqﬂrt] ﬁ]é %nf?}e"zgjmlﬁﬁéma ot o fPreferably, the N,N-
dlﬁ&chlogdrjﬁy]ﬁ&%ﬁ IQMhﬁB’ ArieXyd ARbOSE aBME0.0R VRSB alldht &.5 wt% relative to
nposition of the invention, is normally present in a
th@ aqoggatyﬁSﬁqﬂdgqy@a%uMore pqe@qrélplgupyhe rapge of about 0.5 wt% to about 0.75
i
o AN BSOS AR08 e v
Ds@e@w@aﬁrvndh@m preferiot) rrmgms @t@wahhythel spopchef thanigeention, as amounts

otﬁfbrﬁl_gltgpg sreo%:na ypﬁe?o uet:_)c%( >1/‘:11n§r%S ccar,Sé?natlIPlvrga¥ t%eeeded to have a color-
mar oiEh ¢ effSc&C mdahyurdigletitdr@han 5 coldeehining¥ingtantusit E4robe added when
t hese referr d ranges . are within the scope of this
APt GRS Tol AR b R AFO e HsLe TRIARLY-
preferred ranges occasionally may be needed to have a
colorm nim zing effect. An anount greater than a
col of- Qptical brightengxsunt can be added when desired, for

[0829 s Iﬁa?ﬁcu‘i a‘aﬁltwg%ﬁlimﬂl Qs %&F%ﬂ osition of the invention
di am ne tical ht eners ep

is %Ppﬁl@& %aghqewe I'gtas heen fquv tha e use 0@@@1@ braghtprars, egpecially those
o EiH%t s bh bORLe Elyés ﬂlH’M 3 9510 a?tg}ﬁgtﬂ; ée‘é@rll odlammefs eitherused

I't has’ been und t e use o
algypd ghite ﬂ@mblna@@,lp edthad INANFMS@I’OPN@UHWQI’OXB’mnﬁ oﬁF va@ or more optical
brFBlhlﬂ&eg:ygﬁﬂf b Egﬂﬁg éﬁyﬁ,eon%gé s?t'ion%fof i '}mén‘ﬁoﬁe% mp?:ﬁi%%lalrly preferred

di am nes, er use conbi nat1on
opitichl blmglydn@aartby Iplrgp@ﬁpepflﬂamm*eentwms @rrmmlure offidleait Violet 13 and

sé%&ﬁ'l%l S a%ﬂe(B%l&{?fFi? el tﬂ% TRAS I Sighigns of this

I nven articu Y pre erre opflca
[00301y ht(éﬂmrallyn th¢1 epmaédmghEnef ist priesenit i @ ndoll@rmirdmagzing amount. An

n?@]tt EF ?]%t? ra} @ﬁ%ht L?eté g\i%a?er r% ) cogl‘ nrqrrérﬁlm\&?lﬂt% ago%%ﬂcl:agl)b.e used, if desired.
Wﬂl@%ﬂwseﬁaﬁm’c&k |11y porhhmat)m Wﬂ:lhla NoiN- @hy@aembyﬂlyproewhmﬁné rthe amount

ofaolp? ﬁl Pter}lé?}es re ra?n:fgﬁ % & Lajee O r%?&ﬁ%%lllt rﬁp%c%obnaéirlgene{ ]\é[gﬁe preferably,

thé emmaedof cb{ftlcdbbnglﬁdnel is generally in the range of about 1 ppm to about 10 ppm

relative to the aromatic secondary diamine. While the use of larger amounts of optical
brighteners is possible, it has been found that there appears to be an upper limit after which
further color minimization is not achieved by the addition of more optical brightener, often
because the light transmission and/or clarity of the composition, when used in certain
applications, becomes too low.

[0031] A convenient way to include an optical brightener in a compositon of the invention

9



Whet her used al one or in conbination with a

N, N- di hydr ocar byl hydr oxyl am ne, the anount of optical
whedioghtsser is preferably in the range of aboupCDp$ioe&d62501

bri ghtener Mdre preferably, the anount of optical

brightener is generally in the range of about 1 ppmto

about 10 ppmrelative to the aromatic secondary

di ami ne. Wiile the use of larger anobunts of optical

brighteners is possible, it has been found that there

is aRPARI $set & P BoRfoH IFehe lophtdl BidiREnethh Ghpdiyst h?&p&&]ﬂ@ I'the optical
mnimzation_ is not achieved by the addi {)I on of nore

brightencais Bafe Hite Aselutiontia P Belytls avhiginsol gt is then combined with the

otﬁ&%&%{ﬁoﬁéﬁt@ Bf BRbRIpoSikidh] t¥uily, Eﬂa%pﬁemgméneﬁs uY\ﬁl%l}ange of about
used in certain applications, ‘becoites too | ow. 31]

0.Ql wefie mbevit 107 i therpolyrd éofawoapmrpieaqlblbrthg 52 bnghteaer is in the
raﬁ bhof O@(vt%rlg ab&i’t%ﬂ%’{ﬂ the BMly()hﬁ)lﬁﬁ‘&l Gflhe%uﬁ%ﬂw &' particular

he op ti1cal rlg htener 1n a
pOémlu ey dmenngmnethé renl gisergfithei W@oaltmt LRI'P edrpomés that can be used
1n9[91|d¥oho] ef:hp SIObH '(9 ' S\/&rﬁﬁ(ﬂ@f‘ggﬁrcﬁ N dh%%l ]h@o) linear

conmpone ts of e co 03|t|on e OptIC
pddydaginlagiene pcslycplﬁ (4B eTpaﬂg‘@cwolaﬂbw cszeoacaxmx enchiypite-terminated

pb?lé\%et({/%:qf]effa!ﬁ%ng@lp;éﬁ,olssﬁu% ﬁc%out agably, the opti cal

'S I'n range o 03 Wt % to about
[0@3k %Simerttiweeqbdbqyslfosb(t NtN@ﬂlydirdceﬂsfumdabiyllémipemfcomasiderations when

chB@ Eﬁlg gﬁ' %)?%cnaﬁ’ Bb%ﬂqpe = e @%f‘g&ﬁw o?@qn e&eu @Btd;k@ gptic al brightener

anldmrlom:be agdikiyefsheot ep@pgt@'desvr (ieccgnposvduang: pl(qc)assmg ofdhscomposition of

i cal e Li.ne I capy l.a on
W]E%gﬂ/gs.g’gﬁqg ﬁlg?]t %g%toepsﬂégs ;%%gl\?v d%l @ nd~ that the optical
brighteres (s pami/oadtbel gaditivel(9 n@Eacg/.erse]beiffwuﬂwqimbmésy@ﬂ the composition.

Hunt sman Chemical ). [0032] As nentioned above for the
N, N- di hydr ocar byl hydr oxyl am nes, consi derati ons when

choopj Ogh@rh(nﬂhbgsal bri ghtener or other additive(s)
bel o i nclude that the optical brightener and/or

[0833 r Othgrirdditiesanasin added pothacemppsiter mpeasst dpsipegroperties to the
comﬁbcz 1%?1' 9191 eﬁ@ ro(a‘agﬂﬂ detthg%&% m cg}rﬁé‘l‘glgu@rpztddﬂ é:s may be made

bri g tener / or ot IS part
Pa(rmfta cphmoemon@éthebnvgmoan dh¢ a@dlandﬁbshoutdimchosen so that the desirable

pro%%es oftetfmsgorpl%t)sn%j%zgrrpﬁg Va{sfe; %§3]%r %’Rg ga;g;?x{al g%ves include
statlizde inacdéidgtheat fshilisrpasd Ilgliﬂ’ktzt‘tﬁh:tdﬂ‘naﬂfraﬂeﬁzt nedrbers, fluorescent
properties to the conposition, or to an, end roguct
22fRifeAntiiResing 2amnts, Y'ﬁ%thﬁrr PrOGHBS a8, &El%ﬁti‘ti“\ﬁe%‘n%a@‘ Heants, surfactants,
anfRHRIaRA! Yisd¥sit re%lgﬂiﬁgﬁgéﬂtQ&SEérsirﬁﬁ d18046 REdn@ ) prolBRing aids, nucleating
addltlve(s e chosen so that the desirable

agsptspand Plég‘ﬂ@?erﬁ hdhesagisiyets) areshbe cpepatiblgeyigiethe aromatic secondary
dlé‘rgrﬁr%‘,: Lid st ﬂgpﬁﬁ?aﬁjly %Qﬂfei%dsgitﬁ 'tﬁ’eeéolbﬁﬁﬁﬁiﬁﬁzmg activity of the N,N-

dihydrocarbylhydroxylamine when present in the composition.

E. Conditions
[0034] It is recommended and preferred that the compositions of this invention be kept
under an inert atmosphere to minimize the amount of oxygen present with the composition.
The inert atmosphere is usually comprised of one or more inert gases, such as, for example,

nitrogen, helium, or argon. Alternatively, the compositions of this invention can be kept

10



stabilizers, including heat stabilizers and |ight
stabilizers, ultraviolet absorbers, fluorescent
wagenn3eant i f oggi ng agents, weat her - proofi ng BOEOSHNG6/062501
antistatic agents, lubricants, surfactants,
anti oxi dants, viscosity reducing agents, dispersants,
rel ease agents, processing aids, nucleating agents,
and plasticizers. The additive(s) nust be conpatible
with the aromati c secondary di am ne, and nust not
uliRl 8 hHubi/ altR&E tBT:8s Whiddnd thBa R0 W ith&itWiZhiRg to be bound by theory,
_activity of the N, Ndi hydrocar byl hydroxyl am ne when o ]
it kﬁb@lsl@fﬁdyth'ﬁ oecﬁgenc,rems@mtﬁ Rpaction of Gmrempositiontofpzm]anN-okisle impurity
: bt
o 2R b i L B Gl L DRAc B RARD i MBu8 o be the source
ofit ieat z portibe of et omafionxygevediinasant aroinfitic sdvendary diamines.
conposition. The inert atnosphere is usually conprised
of one or nore inert gases, such as, for exanple,

Prucesseg entheliavention or argon. Alternatively, the
ositions of this invention can be kﬁﬁtunder a

co
["Oé%f e fallewinggrogasses of shegpyentionsan be gmplesgr to pyadyer gompositions
oths fivagtidL :Re PaHasL Q‘)éoﬁ@f& @Yamihés ﬁﬁ?ﬁ%tﬁ&ﬁgr EBRE numbers no more

oxygen reacts wth aportion of the conposition to rorm
thamabeusi de i npurity and/ or the degradation product of

such N-oxide inpurity, which are thought to be the

source of at least a portion of the coloration

obseAvEBuodess foxmrgdacingeplor ipemonvarnficdiecondway . diamine

' ' 35].. The foll Lng . . .
[0&?@@ g?gg gzag Ito {‘ gcc% ﬁlégcﬁicqug all gpor%%tlc ésrf%g?ncf)agy 81Vtamn{11196 is (%rglgatmg, while

I'on can oyed o pro
urglenposctinp e gbntatie secondaty diamide, eptiomallygrinthepresence of at least one
or

ndary.di.am nes havi Gardner cal or. nunbers no .

N AR et o AR SRR BY (RIS he EPEe MATREHE: “Randgey diamine,
thisrpooaess 6 aBleao pobanye glcanpssiti¢rOr3hd inGastiosa Hdweve dt @ @autionary note,
..1he col.or in an arpmati c secondary..di am.ne . is by ..

iehahoB R g P e B R S A i p R RS bt b i (e presence of
o;ﬁigam‘rgﬁbaaégﬂ&b;ﬁma :elrs]tylgl'is‘hnﬁefme oph QS@ﬁmB tﬁ% pﬁfcedhﬂ‘aﬁ)f héftihg the aromatic

i i, Oca roxyl am.ne. redycing t col or
seity AR T b e Aot e eeht e st Bange g Felor present

intte oawitc eecdndaRsmtiicon of the invention. However, on
.note, it has been found that when the

aut i onar . .

ol feltec Spbunimap e SHTHEChEeddR 8RS RERSGSY He fipge described above in
thPE QA FEIEEo1RIf ENY OB N, PeeiEREd ROk b&toR84aldnSNBRAE 2196 as detailed

a vacuu theﬁfroce ure of heating the aromatic
abg@%oﬁa%lﬁrr;“-éﬂa rarRECRBInC s ORERNIPERSER! dyEip e Siedppcess, as well
aselfee %fééf‘éﬁe((lj ONI ¢ Ai5Rrd Ay HN REx PARRRE! adeN ab NesefiOfBtdbEve for the

secondar I am ne,
compositions %f the invention. Amounts of the N,N-dihydrocarbylhydroxylamines in this
process are preferably in the range of about 0.5 wt% to about 5 wt% relative to the aromatic
secondary diamine. More preferably, in the range of about 0.5 wt% to about 2 wt% N,N-
dihydrocarbylhydroxylamine relative to the aromatic secondary diamine is used. As above,
deviations from these preferred ranges are within the scope of this invention, as amounts other
than those in the preferred ranges may be needed to have a color-minimizing effect.
[0038] The process is conducted by placing the aromatic secondary diamine under vacuum
and heating the aromatic secondary diamine while maintaining the vacuum. The vacuum is

usually on the order of millitorr, preferably about 1 to about 10 millitorr, more preferably,
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[0037] The aromatic secondary diam nes used in this

process are those descri bed above in the conpositions
wo@oorkiseT nvention. Preferred aromati c secondaP@T/UsS2006/062501

di am nes are also as detail ed above. The

N, N- di hydr ocar byl hydr oxyl am nes optional |y present

during the process, as well as the preferred

N, N- di hydr ocar byl hydr oxyl am nes are as descri bed above

for the conpositions of the invention. Amounts of the
abtluf\ b hpeEh0S RRiNbIRY dIPRYE FALRGS id gogshﬂ@ bif R6ESEeHal; to obtain the

preferably in the range of about % t o about
redpaiopdn gelpyachiqyed Hiths peacdics ef BisdByawiop- dhapiomaticgegoadary diamine
is %%ﬁ&%ﬂ%dl?xleyted'ta a Qﬁlﬂeﬁeﬂﬁ% @f thakesde O b %0°€ BPAEuL240°C; more

hydrocar byl hydroxyl am ne rel ative tq the
prafiesbhy.ithe teEmsHRIaieds & %/\Imrmgeu@ ahgw(dfl5 taebapiohA0 C. Without wishing to

be%\ahatoy 9{&%& 5QITHRE SR thERhERLBH o LRBLRSANR d&érﬁ‘}h&eE Bgeast a portion
scope of tHi's 1nvehtion, as anbunts ot her than those
ofithe edleregrimiparityeds lmgéss pregerts avifelbe @dom%tlorﬁ@v@n@ry diamine. Thus, it
is FoRfmdHd gh gﬁ&%ﬁ%ﬂ%fdftﬁﬁtan Lc $%3rom€m fie 2romatic secondary diamine
conduct e l'aci ng the aromati c secondary di am ne
begpadrctod submsabdatizd ebsegee pEoxygenat i ¢ secondary
di am ne while maintaining the vacuum The vacuumis
usually on the order of mllitorr, preferably about 1
t o aBoPiockss ﬂm’rlfd)ﬂmhfgan ameatps elcondityydiatdng 1 to

ut 5 Ilitorr. her vacuumi s i ble but not
rofB8 ahefher prasBrsiot it ﬁ%vqnélaa 35 P BFOSRR 103 BinE ARGy Gkgafic, secondary
dihePiARhi tpised Hﬁ)?m érwketzm@ oP BRI dcCariP e AbMafic primary
diamne is genera Yy toaterrperaturelnth

dipifge Bic RIBERSE lseha@aqt@ﬂ%ﬁs‘otattha%wccowﬂﬁ?f@d pR Eiceyubplaptial absence of
;Iirggn a%%% Qﬁ:ﬁ{}% 'tﬁ'e f%s%rﬂ:? of @pﬁgou T gﬁ?ﬂuﬁxﬁf}é‘otc&b?ﬁ’@&ltoxylamme

eor
[00#@Iu g sthtltrétabwwoh@a:tqongnosm@es, wighoomt wi ﬂmngnmmndiby theory, in the
| east 0 of. the colored inpurit
Prafa St i e e AReree SEERaARAHHY s R ichb R Formation of
colSred B9 PITRITELS AR AhE ke seintiRtaisBade ik ybed dli@ig the process is believed
processi ng of the aromatic secondary dlan1ne be

toapiinze dor ot Mehe aprdnged warnagséewéma? 13RiNFen. B.
[OF% 35 e]ﬁl% +£:08 " SuBE D 2BnBE OB obn SREARIRI Y x FRITL Béherally not present

ot her process of thé |nvent|on isTa process
durig the peqegs. ahloawey rmtadyensgivyn daropndi efoxreent(Eeh at parts per million

lesecig)pﬁ%ltt}?o%%h r{']]ncyiésrﬂt%d &ggﬁgpglres%% 58%18%816 mc%lséj eIEi/sqg b? Hﬁideq'glcaod that the

I mary S IS Characteri ze
presentdaf such adsermtidiots @hﬁ)dntsmftohgg@ueh‘steﬁéktmpdssabbsemaeemi "substantial

oxygen, and pptionally in the presence of at |east one
a]Dl‘iif"%éi-%cﬂl}r‘P@‘EW‘H'CarbyIhydroxylamne [ 0040] As stated above

[0042] t heisGermASkbhddaNsnd WetdiRUtthi thBcBepb&itibRs BPiAglink¥ntion be kept
theory, in the processes of this invention, the

unles 8 HEEOHRCD RYBRIPIEE Wemeiaina sHstamtel pbsengs of oxygen during the
prBQJsgﬁW&H e process for producing an aromatic secondary diamine uses hydrogen gas,

the hydrogen alone may be the non-oxygen atmosphere. While the use of hydrogen alone is
preferable, the hydrogen may be present in the process in combination with an inert gas such
as nitrogen, helium, or argon (the inert gas in this situation is sometimes called a carrier gas).
When the process does not employ hydrogen gas, an inert atmosphere is preferably present

to assist in the exclusion of oxygen during the process. The inert atmosphere is usually
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col ored by-products. Thus, the substantial absence of
oxygen during the process is believed to mnimze the
W@ 0001079367 t he produced aromati c secondary di anPE@EUS2006/062501
[0041] The term "substantial absence of oxygen" neans
that oxygen is generally not present during the
process. However, adventitious anounts of oxygen
(e.g., at parts per mllion levels), although
undesired, may be present during the process . It is
coglge}%%d g Gﬁ‘é ot Hl%ije ﬁ@ﬁtga%égf"s&ﬁeﬁ%? @x&l‘fl}gl%?ﬁi[ﬂro en, helium, or argon.
adventitious anounts “of oxygen are enconpasSed by the
[0043In THebsNadihydtocafbyhydwxylangrggesed'in] DF4RPcess and the preferences
recommended and. preferred that .t.he ¢ osi ti.ons. of
R T deae bR o r Graeroasfighs ShUBan 3t RDs e Agount of N.N-
dihgdrioedrBy il droayBiied Andsi ddkcrilzgemoee er tax perBs s irédhcidpecolor in an
process. \Wen _the process for producing an aronatic
QAR SeaoP Iy HPBeuses hydrogen gas, the hydrogen
[Oﬁhﬂlﬂe TRYDard fi8 NP Pt e AT %WQ@%mM Le%oﬁ@:ﬁ'y W$$mine from an
of 'hydrogen alone is preferable,” the hydrogen nmay be
arpmatie prinjany diaanipe ek e kefone oo aldehyde. oveviaial Isueln miethadss are detailed in

U%ﬁ%}q}?ﬁ%@tﬁfﬂ' Bé/%?,@’lihﬁieid%rgﬂ? 288, Q&H“%PE&SH% gge)%érred method

uat ron 1’§ "Soneti ne a a carrrer
inVleps ttie upe adessirckeas gmotind mphypdropsrchtiogedcntgast, eapecially where the

inert atnosphere is.preferably present tq assisf in
ncEEeaa BT BRBNSLr ORI g eRe o bebaed PHlEhe g carbon, or o
madthespdiese i s usual l yconpri sed of one or nore inert
such as, for exanple, nitrogen, helium or

["ggéﬁ %fhem%tjc prifeany HeTgingy Beeddn ey PrAFEssotyheimvaRtion are gither in the

Rgbrt | sreldionses
o e B A B SR ¥ are i the fom

of Tive bamasumtring$ cognkicied ol e eliylepeibrid goand lavingonie sscanglary amino group
m95%35£1ed above for the process for reducing color in

an aromati c secondary di amine. [0044] There are
[0046F K ton@atdnd diichpde srBéd iM@hid pradesy@mt hodideabiidastynes and hydrocarbyl

i,am ne froman aromatic imary diamne and a ketone | .
algshygPtie g gxydgg\%@ﬁryiiwogmgfrﬁgﬁ%@%?%ﬂés%ﬁe| 3@y bR ajpBatic (eyclic,
brAfdtel SR irAiBhNai) UnRBRrAdd m&ﬁe{tﬁdoﬂ%(}q%o%&ﬁc .Zﬁgéhyd%b arbyl portion

“especially preferred method involves the use o )
is pyedeigblarplighatic abkylaraupdtio ge aempaiis. Mergipyaferabbs peciyaregprbyl portion
r t i . . 4 8 f i e i e s
e
Prefeeatdpfthe kOOAS] anfrrddeirydasitsed ip thenpraytia cfithis ésvansied have from three
s%ﬁﬁ t he | j

BB GBS #hRE NEVPRGERPLE SR %] B e rom e
toQBott ftéen@rbadrateme i n the form

[0047] A hydrogenation agent (including hydrogen gas and a hydrogenation catalyst) is used
in the process. Other reagents that can be employed in the process for forming an aromatic
secondary diamine include one or more of: acid ion exchange resins, solvents, and/or water
removal agents.

[0048] If desired, the above process entailing heating while under vacuum may be
performed on an aromatic secondary diamine formed by this process of the invention.

Performing the above process of heating while under vacuum on an aromatic secondary

diamine formed in this process is a preferred way to operate. Whether or not the process of
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of two benzene rings connected by an al kyl ene bridge
and havi ng one secondary am no group on each ring.
w( 2107936kt ones and al dehydes used in this proP€EESHNE062501
hydr ocar byl ketones and hydrocarbyl al dehydes. The
hydr ocar byl portion of the ketone or al dehyde may be
al i phatic (cyclic, branched, or straight chain),
unsaturated, aromatic, or alkylaromatic. The
hydrocar byl portion is preferably aliphatic,
heatiky | @hQdMBiider vAbudhORBbéGornMA @nPiRS &fRInG stddary amine, it is
hydrocar byl poc-tion of the al dehyde or ketone is an o
regmipradsd 224 praferrd drhifurtesr propessiehelithel rpaatic secondary diamine,
in&ﬁ&fﬁ%- isaﬁﬁ&? ?1%?{ M'ﬁ,. EeQ&iJﬁ%%&ﬁx%, #d Q:oﬁ{;hgcqg'cy ﬁﬁﬁleu&%gtahgd absence of
the practice of this 1nvention have fromthree to
oxggemut twenty carbon atons. More preferred are ketones

al.deh s .having fromthre about fifteen .
oY, O F S B o e 3. i iled B BB (4t encing. and are nor
infeyidéD@Eim@RS liafidtiandwidihegesis doRisGalaltient ) 1S used in
bﬂ@ process. Ot her_ reagents that can be enployed in
[0 pHotbe &am#esﬁs}qw,ﬁge SATREhRYIPT Ralue A Slojeraiingd inatrumentally,

i3] CdRrO0t NE SRE ' o (1 \ange resins,
Imé%%%entggﬁaﬁd/ogﬁﬁg?gﬁﬁ?gﬁggg?&gggéﬁg. [0048] If

desired, the above process entailing heating while

under vacuum nmay be perf p aromati ¢ secondary

di ami ne formed by this process 0O he inventi on.
SyRerefis ofi MW - dihe c dipoN &, frraakdandfis(beathagmb) | e under

uum,o n.ar tic secqn di amg ne_for in.this
o Ty e e onEerieniy o 4o e AL o BB b kone (50.0 9,
antIP(P/O RS §) AEREMat A i3I rbae ok OFHe 4GRS Sui2ed BUR®Rvith 84 psig

on the aromatic secondary anmine, it is recomended and

of et 82r €d Fheavadtiontrhisturp mos dlssi sigredfattiB6 °@nowdat 84 psig of H, for 3.5

secondayy di am ne, ingl udi isglation fromthe ,
hofigsiot | oah SPEPBALISEARBh(Chad Thots J0B% apRuprsion of 4.4-

meisRINeBi Abeer@8minéN04d The 04l oWl e¥anRl R84ALE-butyl-4,4'-
presented for purposes of illustration, and are not

methylepehigberzenpgraise) a3 amaletioroingnerhyk ¢ibyldketpe. dhetshiugion was almost
| i I | the .Gard
wiV Rk A ol HOP Rl 0 b FEAHDA 6Pl B hod feEar dner

col or val ues we term y, using a
Trewyen@ue N, NXEi-spduttyloponaipleeebif(Hantesedainy) EXAVPLE 1
thesis . ) ) . . o
[0032), N4 drrtiirohthenivkrefd piodpsh Jobpiss weharer obith Aiyogen at 80° to

130°C; the resultant neat liquid product was orange.

[0053] To another portion of the pink-red solution (2.0 g), N,N-diethylhydroxylamine (0.03
2) was added. After 5 minutes, the pink-red solution had become pale yellow.

EXAMPLE 2
[0054] 4,4'-Methylenebis(benzeneamine) (9.9 g, 0.05 mol), methyl ethyl ketone (50.0 g),
Pt(S)/C (0.2 g), and N,N-diethylhydroxylamine (DEHA, 0.2 g) were charged into a reactor.

The reactor was purged 3 times with 84 psig of H, at 22 °C. The reaction mixture was then

stirred at 136 °C under 84 psig of H, for 4 hours, after which the mixture was allowed to cool

to room temperature under H,. GC of the cooled mixture showed 80% hydrogenation, so
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[ 0051] 4, 4' - Met hyl enebi s(benzeneanine) (9.9 g, 0.05

nmol ), nethyl ethyl ketone (50.0 g), and Pt(S)/C (0.3
w@oorerserhar ged i nto reactor. The reactor wasPEUUS®A6/@2501

times with 84 psig of H2 at 22 0C. The reaction

m xture was then stirred at 136 C under 84 psig of H2

for 3.5 hours. Gas chromat ography (GC) showed 100%

conversion of 4,4 - nmethyl enebis (ben zeneanm ne), and

a 96%yield of N, N -di-sec-butyl-4,4"-

t ( n sQlyu

i B4 SRR TEETNEk: 3808 UL Rk BhMeag 0 136°C.

Hydiopethtiph Rerh@itodtfelshrw biadell baldcdkivfiuptdkB &f B, 89@RE feabion mixture was
air. Treatnents
hqafen, tN146 1 Cderanthouy, with 115 prig piHe cabing (ecrove theakfi preysure dropped to
05 A portion of the pink-ged product solution was
W’“tfﬁpeﬁ?tflff‘oﬂwaa%ed% 159 Cazwl the Hopuessaigvagpggain increased to

1 1%%%% %&%&%ﬁﬁ%e Ig? goncllggﬁssoéo ; 3 h%u?st hﬁw mixture then was

alN“Mddo ebbiytb hyﬂnwpamult’eur(d&r 5. g stmsveddoygeld oART &, s<5more Pt(S)/C
m nutes, the pink-red solution had becone pale yello

(OERpYE azid[f’@@)fsﬂ‘]e rgacgion X AYE.eHEBh $(ap rPeisiedvmeyr T(Igatgl 36°C for 2
hogua 0’1‘]93 pr an uc srﬂi%ioglyvlv%sﬁzglro&vyegr § fgg am(rg’ge)m( B%?qirag%t(: H&C showed a 96%

ywldrcﬁ' Nﬂrﬁ-rdj}SEb-bmﬁyD4ﬂ' ﬁﬁ&qﬂ@kblsﬂﬁé@zéﬁﬁhﬁdﬁ) ViBise Bt{S)}GdN:& allowed to

el 2500 b St SRS ) M ot s o
reﬁﬁ)kié $he refdaBfinbi(SHIC gﬂ'}ﬁﬂﬂbé( P r¥@sct 3bBWR Y ak Or£2e hfitbiOthe filtration
_roomtenperature under H2. GCof the cooled m xture
indbtypkese R Bifdr ogenat i on, sonore nethyl ethyl ketone

(5.0 g) was added, and the reaction was heated to 136
C. Hydrogenation seened to be sl ow based on | ack of
upt ake OFH2, so the react EXAMPLHBe was heat ed to 146

opiel P -hsdblieibpeicisRoR e os b Bgiil Gt Sheone s00 0

PH(E)C (@B 39 ek Ochdpfedintcddbat B THe REHS Wal pUARd B0@hEs with 84 psig of
increased to 115 psig; the mxture was stirred under
Ht #edde Godde reastion froikture Sva dhers stirivbatnd 36 67 undeirei# o of H, for 3.5

al | d o co oomte rature under .
o ion Uh GPReH s wah OHEIEG PHPC) PEEGR bipspes g a dry box, an
almasiewaten wihite (fz@@qialeqrmaswx pdddict YhlhGbn WaS obteed hftdr BEIPt(S)/C had
under_H2 at or hours. The product sol ution

seffies- L¢ éb\%\aeé 69€%dﬂelé@f %Hmi’ri@r‘fﬁé‘ft.‘ék‘hf‘ eneyleapbifthgngeneamine).

[08§€£ YA %B&m‘ﬂ{ ~1-5 rmlhtorr) was aI%) }md to the oduct solution to remoye the methyl
di - sec- ut yl - - et 5 enebl s enzeneam ne). The

eti] (Bjoh€ares” al 150U dAﬂter theteint @abuf the imesiol dthiydRetond Gra@€bmplete, the
m nutes); the solution was filtered in the presence of
NAN'ditsec- buty1-4 4'-methylenebis(benzeneamine) was heated to 100°C to remove trace

water. The flask containing the neat product was opened in a dry box under a nitrogen
atmosphere, and N,N'-diethylhydroxylamine (~3000 ppm, relative to N,N'-di-sec-butyl-4,4'-
methylenebis(benzeneamine)) was added to the product.; the pale yellow liquid had a Gardner
color of 4.5.

EXAMPLE 4
[0057] A solution of N,N'-di-sec-butyl-4,4"-methylenebis(benzeneamine) (13.5 g; 39%;
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renmove the remaining Pt(S)/C particles. The product
sol ution was orange after the filtration in the
w@e@smemnser of air. EXAVMPLE 3 [ 0055] PCT/US2006/062501
4, 4" - Met hyl enebi s(benzeneam ne) (9.9 g, 0.05 nol),
nmet hyl ethyl ketone (50.0 g), Pt(S)/C (0.3 g) were
charged into a reactor. The reactor was purged 3 tines
with 84 psig of H2 at 22 C. The reaction m xture was
then stirred at 125 C under 84 psig of H2 for 3.5
miHUES mRR sih8ath QM Gl iHliRe %ﬁhé&&eﬁ@goﬁj Bfi€kaBple 1) in methyl

nitrogen atnosphere in a dry box,” an al npst
etlyyd ketoneias prepexsidyn fhg presprdd af\air; @p@dm@pnw Qtanga-byein in color. The

m%g&egﬂ\’/ngyd]a&g;lg rwats hr%mgléds )u erhgadculslr%tz | eg rrn%orrg~I a\{\gg ato 30°C. The

?%%radh%ng g/élg H{#l&:&f{céé _A{%Eblt 8 rer or.0; or(e eOrl]lél%i egﬁ%aql?t%lﬁung the vacuum,
anl éﬁgf%iég%%' 50Q EW Qo 91% H@f t t 11 ﬁh agﬁﬁrﬁn gHalbrown color

er t e renova
sIEPHAE pPER SR Fheo5 ¢ REI N/ heating step. The 11qu1d was then heated at 120°
-dr-sec- butyl 4,74" - met hyl enebi s(bénzeneam ne) was
to h@@PEﬁf&Qw$%uﬁ £Q1 eI WachwrmcatemalEeh tdeolitias kvas cooled to room
contai ni ng the neat product was opened in a dry box
tempeiaturg unqiqrrmg@gﬁnan m;:bp hex.e The figal, cooled liquid was orange in color.
N, N - di et hyl hydr oxyl am ne (-3000 ppm relative to
N, N -di -sec-butyl-4,4"- nethyl enebi s(benzeneam ne))
was added to the product. EXAMPRE & yel |l ow | i qui dhad a

LN RN LRI T -

eﬂﬁﬂ%eﬁ)ng,wgs%ﬂﬁé& ih B rAarMRPEedila® kdtHeadynthesik ldéécrﬂ)%ﬂ lih BREmple 1. A
i'n the synthesis portion of Exanple 1) in nmeth eth

I
vaRBEBnE lndsBHiopar wes pAPHadete F%@Yf‘c ghepfmeghyl. eth ketond: Y then, while
%maﬁlltuhg theVAgudth acﬂgﬁ_f@'r AWEC b0 gfl 4? etﬁﬁ@néﬂﬁ(’ﬂéﬂzeﬁ&ﬁﬂllne) was heated
tone®was renoved Under vac [1torr)
at%0-780 (Gor Th@otsraiha fingl lidudd Iv&dts ‘pﬁ& ybllew Mbﬁme@hle%llow liquid did
to 75 C for one hour while maintaining the vacuum and
nat khew way Phadatienmgthybsthyt ketane C for one hour, still
under vacuum The brown color slowy di sappeared
during the 95 to 120 Cheating step. The liquid was
then heated at 120 to 13BBAMPIEG hours still under

[OE‘S@U uﬁﬁ 'SI$JIE' Seeirfnt\é\'/g tl}t‘lg%‘z%nf%{l réa%’%}l%%%%%l) ﬁodu]g:eé ma [Mhanner similar
toQ@@bﬁﬂhésisﬁthséhmn@k&ﬁgﬁa 1 vag ket to frpVPLE7% :Ecﬂ@t’ic&i inAfethyl ethyl
orange sol uti on

keggng: Nibanzdedrorlgning, @ 230Remy) waepidedethesdutiohef vaRuum (~1-3
mﬂﬁ%o% was applied at 25 ° to 38 °C to remove the methyl ethyl ketone, and then the liquid

was heated to 100 °C for 1 hour while maintaining the vacuum. A pale yellow oil with a

Gardner color of 4.4 was obtained.

EXAMPLE 7
[0060] Commercially-available N,N'-di-sec-butyl-4,4'-methylenebis(benzeneamine) was
mixed with N,N-diethylhydroxylamine, an optical brightener, or both N,N-
diethylhydroxylamine and an optical brightener. The optical brightener was a mixture of
Solvent Violet 13 (CAS # 81-48-1) and Solvent Green 3 (CAS # 128-80-3), which was used
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et hyl ketone was produced in a manner simlar to the
synthesis described in Exanple 1. A vacuum (-1-5
woredoziorwssT) was applied to renove the nethyl eP¢myUS2006/062501
ket one; then, while maintaining the vacuum the
N, N -di -sec-butyl -4, 4" - met hyl enebi s(benzeneam ne) was
heated at 40-70 C for - 4 hours. The final |iquid was
pal e yellow. GC of the pale yellow liquid did not show
any peaks for nmethyl ethyl ketone. EXAMPLE 6 [0059]
ash 0NO5 Do @it S EAuitt® BREML ENB0 SARSPZARSBHAE P& ol (Tone ™ 32B8,

produced in a manner simlar to the synthesis

Dawé dheptiea Gop. Ehaferdnel colasofybel. N dipee b4t -mrethylenebis(benzene-
LUt . | e )
b5 DR G4 oL 0 R DN 2B o of

additive febative tovdsNagipsecdahtyltd,£5methple88(Is(bonzeanmuime) sdisted in Table 1.
net hyl et hyl .ket.o d then the liquid was heated to

Rﬁ%‘&)‘é eo?u@%ﬁ%%ﬁdlﬁﬁﬁbgﬂai ntai ning the vacuum A pale
yellow oil wth a Gardner cpABLEOf 4.4 was obt ai ned.
EXAMPLE-Z [0060] Co ially-available
N, N| Rrelin- $ @gitiBLG)idnés ¢olodTef By Nereli slubeRe enearl GaldnéRsolor
m x go—wth—Ndrethythydroxytrantme—amopt et
bri git ene7,0 or bot h N, Ndi p2mtfthydrbxyl ami pé.5and an

optifgal brightener. The opLi cal Qrightenef S a
m x{dre 6f"Bol vent Vi ol et é ‘éﬁgﬁ?mzl&i) and

Sol ygnt fHapn 3 (CAS # 128,8Q93) . 2ipph wps susedas a

O O ok 04 ol it 2 A A eal tao Rluaud 70
. P— W 7 SUT OTT O U1 AT o oo TO—LO T I &

pol ydapr ol7dct one pol yol ([T2meafd m)| B2B8m DpRAGheni cal

Co.) . The Gardner color of the

N, N -di -sec-butyl-4,4"-rn. ethyl enebi s(benzeneani ne)
O R o A R B A e PRl ey chomical name
oiNfomuth arpechelpelfty khid détumetthyhetheb refeiveh e ire i siejulhs or plural, are

.listed in Table 1. Results.are s rhzed . jin Table 1,

x5 Ponanetpror B o Eleharbeh B Akt D ale referred to by

cle@dedl aing od BEerfRANROPER &, abfRF FeRbtah g a By vERNEHH @al). Waers not what
or. formula anywhere in this docunent, whether _ referred

PIEYMHRATY [F8e1GHG GP e rpisiRraationy and/ e farti PRt i any Hake place in the
reSeltif L nRkhRE of QokPith B9 rkdttiBn TOME@A tas Wb cﬁ‘eﬁ%&ﬁ &fansformations and/or
substance referred to by chem cal nanme or chem cal

repsinns e the natupd srshlof beagina e, specifed wreatantsgnd/er gomponants together
u Hh%r 8n&ﬂ%nmgﬁted RS %klkmaﬂa{)%ﬁgl%@o e. fﬂ@s‘lﬁ@%act ts and components
Fansf or mati ons and/for react| ons, It any, take fﬁlace

are fidgnttified as ingredients to be brought together 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
and/or ingredients in the present tense ("is comprised of", "comprises", "is", efc.), the
reference is to the substance, component or ingredient as it existed at the time just before it
was first contacted, blended or mixed with one or more other substances, components and/or
ingredients in accordance with the present disclosure.

[0062] Also, even though the claims may refer to substances in the present tense (e.g.,
"comprises”, "is", efc.), the reference is to the substance as it exists at the time just before it

is first contacted, blended or mixed with one or more other substances in accordance with the

present disclosure.
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resulting m xture or solution or reaction nedium as
such changes, transformations and/or reactions are the
woaaoa0zd36T esul t of bringing the specified reacPErUS2006/062501
and/ or conponents together under the conditions called
for pursuant to this disclosure. Thus the reactants
andconponents are identified as ingredients to be
brought together in connection with perfornmng a
desired chem cal operation or reaction or in formng a
[006X]t %@eb%sbﬁa#ﬁ@@(ph'&sl?ﬁigﬂﬁﬁide'i'&iié‘atgr? $hé SHcRPET 81 1287if and as used

orreaction. Al'so, even an enbodi ment may refer
herein 4y petrigicadad tlimporshthoulihentde dongfrueadi asdirsiting, thealescription or a

. n M [1] [1] I eS", II"i SII " " -
cBEERSIp ERRS1y RRTR, S80Sy RRNBE RS e gt
usgdhhered ie ntteratedite caver siesnt nadre bl diémentp, ualesb e ada ekpressly indicates
od%%%gérSt contacted, blended or mixed with one or nore

ot her~ subst ances, conponents and/or ingredients in

[0664]orEtRAGad Whéry phteat G &B&Qﬁ]bﬂé:ﬁﬁiﬂ‘flﬁ'lﬁ)ﬁBl-isl{eg%gﬂm@llxtsrtgfﬁn'ed to in any
e

even ough the clains may refer to substances in
POl fpisisRedlcationds incorpoptied iwdero intojthis disslqsuye bytrgference, as if fully
sef RF@BIRRGHR. IS to the substance as it exists at the tine
just before it is first contacted, blended or m xed
[00#3]h Brieinyentien i suideptibls themivteablé maristioorvddnic ehewipirit and scope of
thé%%ﬁﬂﬁgfﬁﬂi %isclosure.[0063] Except as may be
expressly otRer wi se indicated, the article "a" or "an"
if and as used herein is not intended to limt, and
shoul d not be construed as limting, the description
or aclaimto a single elenment to which the article
refers. Rather, the article "a" or "an" if and as used
herein is intended to cover one or nore such el enents,
unl ess the text expressly indicates otherw se. [0064]
Each and every patent or other publication or
publ i shed docunent referred to in any portion of this
specification is incorporated in toto into this
di scl osure by reference, as if fully set forth herein.
[0065] This invention is susceptible to considerable
variation within the spirit and scope of the appended
clainms. CLAIMS 1. A conposition which conprises at
| east one aromatic secondary di am ne having a Gardner
col or nunber no nore than about 6, wherein said
aromati c secondary diamne either is in the form of
one benzene ring having two secondary am no groups on
the ring, or is in the formof two benzene rings
connected by an al kyl ene bridge and havi ng one
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secondary am no group on each ring, in which

conposition at | east one N Ndi hydrocarbyl hydroxyl am ne
WO g000pt930nhal |y present. 2. A conposition as i nP@/as2o0d062501

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 neta

or para relative to each other, or B) in the form of

two benzene rings connected by an al kyl ene bri dge and

havi ng one secondary am no @ QN each ring, wherein

sai d al kyl ene bridge has fromone to about three

carbon atons, and wherein each ami no group is nmeta or

par a; r el ati -t he b Al sition o

as | 1n d a?‘m&%né\ﬁ étt}éehl Wﬁg%%/ﬁ%%gta? ggas? éggéﬁ égog{);a% 3%%0 ﬁ%ary diamine
havasg ofErdiertdodorf minhtmn mgmohathact fous 6) ehereir) sadderomatic secondary
.positi.on ortho to ap anj no group. bears a hydrocar byl
BBl R % 3 ode bR ioE S seh RS Aot eroups on the
rif}s 3F & i they fhrecath|befr Giefingd cofnet @RS AIRVIe@Sbiflee and having one
Caim1 wherein a N, N-dj hydrocarby| hydr oxyl am ne 1s
SeRPRAALY| AMB0 AR iCRFHNTBG i @%‘&Pm"@\ﬁ/ﬁﬁﬂéﬂ nay least one N,N-
di &ir : [Nabe ] In$. present, and wherein

%%i d N%g?ﬁsgl%{é%fgf%g??x%?ﬁne IS present in an

anouht i nAtepmpaositipe of inaGlim D whieraim sideraetic s¢cdBdaryddiamine is
eigléﬁed on the amount of said aromatic secondary

lam ne. 6. A conposition as in Claim1l wherein a
AN, N-idi thy domme af oyt byazemeytlimrhavéng swpsesaidhry anidovretss on the ring,

sai d di.hydr ocar byl hydr oxyl .ne is at | east one
N NI PO EITor 2ih e Ok P BV rpSach oS!

BN, N indhafeat k¥ sl bendeha ritigh @onflctdtl By %h UIk1dnB&RBE and having one
A conposition_as in Claim1l wherein

N, N-EPRAF b 8BS EoyR PBWF%WPEeWh%YCHr%%ﬁﬂ(YIC&ﬁ brige has fom one to
2o, O BN RS L Bl 6 e
N, N-ta¢ sliyispetbyidigexyl ami ne, and a mixture thereof.8. A
T T

ofithe fdilewiagdgearadterddbiosrt 0. 01 wt % to about 1.5 wt % based

i) on tgnee: paorsrlotl%rr]ltortho to an amino group bears a hydrocarbyl group, or

ii) each position ortho to an amino group bears a hydrocarbyl group.

4, A composition as in Claim 1 wherein a N,N-dihydrocarbylhydroxylamine is
present.

5. A composition as in Claim 1 wherein a N,N-dihydrocarbylhydroxylamine is
present, and wherein said N,N-dihydrocarbylhydroxylamine is present in an amount in the
range of about 0.01 wt% to about 1.5 wt% based on the amount of said aromatic secondary
diamine.

6. A composition as in Claim 1 wherein a N,N-dihydrocarbylhydroxylamine is
present, and wherein said N,N-dihydrocarbylhydroxylamine is at least one N,N-
dialkylhydroxylamine, at least one N,N'-diaraalkylhydroxylamine, or a mixture thereof.

7. A composition as in Claim 1 wherein a N,N-dihydrocarbylhydroxylamine is
present, and wherein said N,N-dihydrocarbylhydroxylamine is selected from the group
consisting of N,N-diethylhydroxylamine, N,N-dibenzylhydroxylamine, and a mixture thereof.
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of said aromatic secondary di am ne, and wherein said
aromati ¢ secondary diamne is selected fromthe group
W@ 30343 nhg of PCT/US2006/062501
N, N -di i sopropyl - 2, 4-di et hyl - 6- net hyl -1, 3- benzenedi am
ne,
N, N -di i sopropyl -4, 6-di enyl - 2-nenyl -1, 3-beri zenedi am n
e, or am xture thereof; N N -di-secbutyl -
2, 4-di et hyl - 6-net hyl - 1, 3-benzenedi am ne,
N, N -di -sec-butyl -4, 6-di ethyl -2-nmet hyl -1, 3- benzenedi
am ne, or a mxture thereof;

Sl | le\l't %.3: Ibz‘%gr[p | tﬁ)él)dfa.s II{TEE g |7ewﬁek:)rlelsn( 32a1c§ N,N-dihydrocarbylhydroxylamine
isrd¥entdh aft @frolibt it lthedrafige diRibbyit ®0E hit%(td aboti 163 Wk basste@he amount

Of%aﬁm%‘?ia%%%?csmaw dipmjne, apd RPPEERIL PRERLE serRfitr)diangine is selected

fr&n%ﬁﬁ@&hﬁ lceRsidtsng Bf QNLdﬂsbpﬂfpyﬂ-Z\mdﬁhlyiJéfrhmyl 1,3-benzenediamine,
%él ses af | east one ogt ical bri ght ener

ropYrch Gricthyl & mpthyio L irhepesmRdagiee, sﬁwreﬁhereof N,N'-di-sec-

blh%mmcﬁaﬁﬂ-6%@1&;&31e%eﬂién@dlaﬁmum\mcﬁ-staélsuﬂ'ym,@ahahyl-z methyl-1,3-
out 1 ppmto about 10 ppmrel ative to the arom

begzersiliaipipedi &fi rfe. Mtureapfhsgeads MHN 1ddigarionyl-¢ & -giethyenebis(2,6-

dlamyﬁieﬁi@khﬁuﬁegcﬂ W&h}ée@bﬁ{ﬂﬂ%’ n’!@ihﬁ@nd@ﬁs‘{@ %Sﬁetﬁ?l‘ﬂéﬁie‘h@.ﬁmne) and
heating, while under avacuum at |east one aromatic

N%@éﬁ%bytyaﬁwyl@mblSé‘PFmZP%PaFTHH?)h e presence of at

| easd one AN Mslis o R GRERNYSr 0% 1A Fhidtor c%?ﬁ?ésrht $akthne optical
aronmatic secondary diam ne either is in the form of

brgghéeniseénzene ring havi ng two secondary ami no groups on

the {ing, Aqgon'lpcbsitfbnt R6n O4M 9Gvne¥en Qﬁﬂ ophi&al Il gﬁéner is present in an
connect ed by an al kyl ene bridge and having on

aizestiddhy range s apesup Pom tacheut ilRgppn 2elaiivptotiesgomstic secondary
aim 1l wherein said aromati c secondary diamne is
e|t er: A in the formof one benzene ring having two
secohbar y Amrperss fraedysingreoldrén an agmatin sedendariydiangine ypisich process
. r t r iR .
oRREL A, PH S Pkl 1888 On kDo Mepfflyry Bghilfe. optionally
inbthe d:g@eacfd o;h av deragt one l\fsh'ecbhﬂapyarhyﬂhmdrogykaumm rnwheeaein said aromatic

SCC%IQ%%’Y g Car% lg l? ey %O%Ile CPHSC{%%Z 6 l'll’é% ﬁawg %WE) scconrgiary amino

on atorrs
griogpset the ungp&nsalm"thda ﬁinn\c&" tWo bedwena hlngi: amaetied Hgen alkﬁlené\bndge and
2 wher in sai d aronatic secondary

haglﬂ}ﬁﬁne Seﬁondag%emgfo $ReP POLPOW ™y characteristics:

12. A process as in Claim 11 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.
13. A process as in Claim 12 wherein said aromatic secondary diamine has one of
the following characteristics:

i) one position ortho to an amino group bears a hydrocarbyl group, or
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1) one position ortho to an am no group bears a

hydr ocai byl group, orii) each position ortho to an
wa@pinmo7gsoup bears a hydrocarbyl group. 14. A PCDUSHS6/062501

as in Caim1ll wherein a

N, N- di hydr ocar byl hydr oxyl am ne is present during said

process, and wherein said

N, N- di hydr ocar byl hydroxyl am ne is present in an

anmountin the range of about 0.5 wt%to about 5 wt%

based on the anount of said aromatic secondary

diamne. 15. A process as in Caim1ll wherein a

N, N- di hydr ocar byl hydroxyl anine is present during said
ifpr ocexd,poaiicnwintiogo lan aaiigb group bears a hydrocarbyl group.

N gif g?lggﬁloﬁa%b%xiﬁy Mﬁrlnaﬁ W%e%@?tao hlglesc{myd}ocarbylhydroxylanune is

pINseNt ehtuddh i i day €l Sy iRereingaidal I\admy&tdéa@ymyafcﬁ@famﬂaém present in
A process as in_Caim15 wherein_s

ANIRRHYHAS EARES PF RRAE By RO OPSS glé%'% datesprrthepmen of said aromatic

seBbRRy 8RRZHST 1 ng of N, N-di et hyl hydroxyl am ne, N
Ndi benzyl hydroxyl am ne, and a m xture thereof. 17. A o
proct®s ad precCisaisminl Glapmet biwhesgind N,N-dihydrocarbylhydroxylamine is

o I .
o g o 0 B\ RLERB BB cocon
NtN}eheé]nylblyttrpmflaﬁlmed atiesstrahe N, Neliandiyhydioagiansne, and mixture thereof.

fr Ol‘l’f ! ngagésg 61”%&1%1 gflla[shfe?;%;gvggyeng Isa?énNn 1% Ajﬁyci%!:aelg ]%ydloxylamme is
sdlbd‘d'eddlﬂrﬁmpr ey | p2odp dicehbigting- net W NLdRtDaRyeRRGiafiine, N,N-

ne, ) .
diReneyIyidr Sopraipgt 2 wmdRtemRherobet hyl - |, 3- benzenedi anin

e, ofyam st ]S%gests hg rlﬁ @M aindV ANwhbteis 848 lN Nl ~dihydrocarbylhydroxylamine is
2, 4-di ethyl-6-nethyl -1, 3- benzenedi am ne,

prRist indan gl@gultyunyhe vhnge df @bq’uy Dﬁzwtﬁéttch ylboqt 53%t% based on the amount of
a%? N,ZO%P %%I s%c%n(ﬁﬂ 8 [ anemaé rem galg (aidrgatlc secondary diamine is selected

dii soprop HeEH
frainethb ydrbem Z:eﬁﬁﬁmgﬁ ei) N N'-d11sopropy1 -2,4-diethyl-6-methyl-1,3-benzenediamine,

Né\gn'&qé?pro 04 g léli¥e¥hy1%. ethgﬁi géﬁ)letelggn%idisag%ﬁg E)g z|1 r%‘ixr‘]rgrlekt)l?er}éoep I%I N'-di-sec-
by, 4 Gt B2 G5- Rle -1 3-Benz RN 88 8P NS dReAzBR RN R thyll B-methyl-1,3-

Aprocess _as in aim 1lor 17 wherein an aronatic
bazgprtiaminadi 4 ne WakHg dhagelinelN. I}Ecﬂltfppmmiréﬂ JeafRylenebis(2,6-

d1Eﬁ12ﬂ)eﬂQ&fé5nﬁlé)sN% 1€ @u g}\%ﬁ' ’?ﬁé @I?é)lg Qré Jl%??bggz&@annne), and

mat i c secondary i am n conprlses m X
NNy ghishebutyl- el -omthdenchisfednzdecaanide)an ar omat i c pri mary

i e AN RRa PRl LR ARG R AR S or iy gjamine having
a Qatdner golafmmb@ﬂesspthamﬁbddné i bh@inedr is in t he for m of

two nzene ri onnected by .an al kyl ene brld e and
havi on %P?Eﬁgfcg %aI@IB%U%WC (l%raﬂ’éne whi h comprises mixing

togEREAS URFdneest 418eh Rt arddNgh BFRERRSpiSasOldHEAE dvhdteinNRid aromatic
primary diamine is either is in the form of one benzene ring having two primary amino groups
on the ring, oris in the form of two benzene rings connected by an alkylene bridge and having
one primary amino group on each ring, characterized in that the process is conducted in the
substantial absence of oxygen, and optionally in the presence of at least one N,N-

dihydrocarbylhydroxylamine.
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substanti al absence of oxygen, and optionally in the
presence of at |east one N
wolkionpdaset ar byni ydr oxyl ami ne. 20. A process as PCT/CEE06062501
19 wherein said aromatic primary diamne is either: A)
in the formof one benzene ring having two primary
am no groups on the ring, which am no groups are neta
or para relative to each other, or B) in the form of
two benzene rings connected by an al kyl ene bri dge and
havi ng one primary am no group on each ring, wherein
sai d al kyl ene bridge has fromone to about three
carbon atons, and wherein each ami no group is nmeta or
par a20.el at\i precdss as reChilidyli9ewigeréini sdglearodhtic Ariffa@E €RmiRSis either:
A'#)n Cla}'hrrhlg er%in said gromatic prinmary . di am ne has .
ne O °F A G PSWCHE PE RS LR @ e Pipgmary fmigo groups onyihg ring, which
POSi rhidd @blifhOart ehedoPfhird) RIAVRUB chERbeR Jaydr ocar byl
Bgroup, or.ii) each position ortho to an ami no group
e

ar'® He AR G &Y D Prntsre ines sonnestqs it as gliyleng prigeaiang having one
19 V‘@fgﬁhwﬁb Qr ﬁto%ﬁch%ng,ﬁ} bﬁl@%{? ﬁ?@ Qi%?ﬁgg lbx?ﬁ?qf]hag @I%trrg(f)ne to about

t he | 6w ng Characteri stics: ront abou ree
abouthree ¢arkematomsbend athoredn esdh arhimohyrdnp ¢anteyd omppart irelative to the

of saj or al dehyde is an aliphatic straight
chai %kglﬁﬁe:&g(r@%’hched al i phatic group. 23. A process as

in Qli m AProdss es in Chird 1Prwicesia sakl AonAUe peehairydiaffne has one of
resence of hydrogen and a hydrogenation catal yst,
thgﬁcgfoﬁlﬂggg?‘ac Wﬂcggenati on catalyst is sulfided

i) pl atdtnesst 6 pevitaortifdHofdndsing akdiaihdand Qlﬁy&i@&i}%’ gr8p,@r
Jnxture thereof. 24. A process as in Claim 19 erein
iy N, ReBPRYEPE OEAB P AY anBIyEaRP hear § hydeosariyl eipupng

sai thr 0CRSFocRANG WCLE Ao Sfefbin said k d : -
N, N- di hydr 23321? byl shydr oxyl arsﬁ@ir?e 1I|1sbmat efoélgﬁr a%)r?léyde has at least one of

theyfollaving kiyarhgtaristiopt ani ne, at | east one
N, N-di ar ydroxvlam ne, .or m xture thereof. 25.
DN prleeBeBBb DR AR T h
b)N, N-ttle hydivomaybydrtiya b0 ¥aidl &8iofe ot S1dph RS tan AUPhAIR stRight chain or a

process nd wherein said N, Ndnydrocar bymydr oxyl am ne
is gl?%%éé‘n’?aaﬂﬁh‘gﬁ%’ﬁﬁ%nt in the range of about 0.5 wt %

to amut k& pdsdasadian 19enhaBRUAId BbcaBibAUREERY ifthe presence of
rimary diamne. 26. A process as i'n Caim19 which

th%mth endcp yeiogeratipaaeqtalyst, whieren $aidehydrogenation catalyst is sulfided

platinum on carbon, sulfided palladium on carbon, or a mixture thereof.

24, A process as in Claim 19 wherein a N,N-dihydrocarbylhydroxylamine is
presentduring said process, and wherein said N,N-dihydrocarbylhydroxylamine is at least one
N,N-dialkylhydroxylamine, at least one N,N-diaraalkylhydroxylamine, or a mixture thereof.

25. A process as in Claim 19 wherein a N,N-dihydrocarbylhydroxylamine is
present during said process, and wherein said N,N-dihydrocarbylhydroxylamine is present in
an amount in the range of about 0.5 wt% to about 5 wt% based on the amount of said aromatic
primary diamine. ‘

26. A process as in Claim 19 which further comprises heating, while under a
vacuum, at least a portion of said aromatic secondary diamine, optionally in the presence of

at least one N,N'-dihydrocarbylhydroxylamine.

22



vacuum at |east a portion of said aromatic secondary

diam ne, optionally in the presence of at |east one
wORN7A0T3kY dr ocar byl hydr oxyl am ne. 27. A pi OcessPEBUBI06/062501

Claim 26 wherein a N, N-di hydrocar byl hydroxyl am ne is

present during said process, andwherein

sai dN, N- di hydr ocar byl hydr oxyl am nei s atl| east one

N, N- di al kyl hydr oxyl am ne, at | east one

N, N-di araal | cyl hydr oxyl am ne, or a m xture thereof.

28. A process as in Caim27 wherein said

N, N- di hydr ocar byl hydr oxyl am ne is selected fromthe

group consi sting of N, N-diethyl hydroxyl am ne,

N, Nd2benz ) prodessxasl mnChem 26 evherain it Ni-dilelreatbylRfirofylamine is

BRGS0 ot pgospe atastone

N,ﬂN’ -@(hﬂﬂ&}ﬂhycﬂﬂﬂylm&feebﬂezﬁs@bﬂe N,N-diaraalkylhydroxylamine, or a mixture thereof.
N, N- di hydr ocar byl hydr oxyl am ne is present in an anount

in tHe 1 afigEORS abdr Clams2 (st s L Ny rp b by icylamine s
sel e @MIVEL O{hesagijmﬂf O%éﬁnﬁ O(g?jgf\ﬁde&l@fﬂﬁﬁydl%led%nne, N,N-

&OCGSS as in dam erel
di

nmﬂhw%nﬁﬁm@mbymﬁydmgwaahmnef|s present in an amount
int raRg out abo 5.mﬁ®6b n ..
t he %@mung Igrfo géssaag lér g%a“? % & seggeﬁ%ar i dﬁoc%(% pyylamine is

presantidariggwaid lmropeslslmiiywlthrﬁmsmld N N—Sﬁbﬁ@bﬁﬁyﬂﬂydfm@fa&une is present in

aﬂ% S utglé tB% Iéaél::gla ?.Rgut é 5 Mt%? g}?td W%Pﬁiﬂd qn t13e amount of said aromatic
&dhane. ne, 4, 6- dlethyl 2- et hyl -
1 3- benzenedi am ne, and m xtures thereof; 4,4
met h3fl- enefi REPeESs ag i Cimiyshwhereinsaid NN alitydrocarbylhydroxylamine is

pré‘se41t L J}MJ)&B%PH%Q%E@FL%%GI H g)wt%:?‘ Hﬁjm& g'v[;‘t%s ﬁﬁs@d on the amount of

ket one or al dehyde 1S a ketone, and Is acetone,
sag:t m‘ymak‘eﬁegnedar;& dimmihsswl@reip exitl armomaic prlmary diamine is selected from the

exger SR o T A D P RO et P B o1
be‘ndameﬁiall’mﬁél, ar@&m&ij-Z&ﬁethﬂdB,Bybedkadeﬁuha,v bfig @ixaaes dercof; 4,4

lylcc)elrleblg(gb 6e d1e Sen?an%Qm?r?e uz%nd64 A —Smgtlkgfl%ilgb?sd(benzeneamjne), and wherein
said ketone or aldehyde is a ketone, and is acetone, methyl ethyl ketone, 4-methyl-2-
pentanone, 3,3-dimethyl-2-butanone, cyclohexanone, 4-heptanone, or 5-nonanone.

31. Aprocess as in Claim 26 or Claim 30 wherein an aromatic secondary diamine

having a Gardner color number less than about 6 is obtained.
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