TI TLE: ALKYLATI ON OF N - PHENYL- N- ALKYLPHENYLENEDI AM NES IN 1T ONI C LI QU D,

N - PHENYL- N- ALKYL( ALKYLPHENYLENE) DI AM NES PRODUCED THEREBY, AND LUBRI CANT
COVPCSI TI ONS CONTAI NI NG  SAME 5 BACKGROUND OF THE | NVENTI ON:

N - phenyl - N-al kyl phenyl enedi am nes have utility as antioxidants for

| ubricant oils, rubber conpositions and antiozonants. U S. Patent No.
5,232,614 discloses the use of 10 N, N -dial kyl substituted

p- phenyl enedi am nes as antioxidants in |ubricating oils. The

Friedel -Craft s al kyl ati on of N -phenyl - N phenyl enedi am ne conpounds usi ng
al phal bilgtsi %Téol‘leQFsNht?@%@ﬁ‘%g&aﬂw%mwm:ﬁm' atl ori de provides
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N - phenyl - N- phenyl enedi am nes. The use of alum num al kyls to al kyl ate- a
N - phenyl - N- al kyl phenyl enedi am ne has at | east two di sadvant ages: the
CONPRAUGROWI NG TEEyTHABELONand t hey nmay spontaneously ignite in 20 air.
Moreover, the reaction typically alkylates the non- substituted phenyl
ring. ThHs,"P‘P%‘?S{Je?%ﬁ%’%clpﬂﬂﬁeyagéee%amw%t hyl &1a¥f num &ifhditse, heas and
pres |kl at [ - Ayl - N- i xvl ph | enedi ami ne. W th 1-decene
pr od%e%é}%ﬁgggﬁ‘i naﬁ?él\ly lﬁgggg%%?ﬁsl %gggl’phernu%ryeﬁ-i soREYT e endBFfani ne.
25 Amdwnizonlaingsi.d consi stmtehti N0 gapl 23206 O 49EgaPEEs CahLONSse of

10 N, N’ -dialkylsubstituted p-phenylenediamines as antioxidants in
lubricating oils.

The Friedel-Crafts alkylation of N’ -phenyl-N-phenylenediamine
compounds uwsing alpha-olefins and a Lewis acid catalyst such as
aluminum chloride provides 1little or no yield of alkylated

15 product., Instead, an aluminum alkyl catalyst and high pressure
may be used to alkylate N’-phenyl-N-phenylenediamines.

The use of alumindm alkyls te alkylate a N’-phenyl-N-
alkylphenylenediamine has at least two disadvantages: the
compounds are not rec?clable, and they may spontansocusly ignite in

20 air. Moreover, the reaction typically alkylates the non-
substituted phenyl ring. Thus, for example, the wuse of
triethylaluminum chleride, heat and pressure to alkylate N’-
phenyl-N-ischexvlphenylenediamine with l-decene produces
predominantly N;-Z~methylnonylphenyl—N*isohexylphenylenediamine.

25 An ionic liquid consists of inorganic and/or organic cations
and anions, and typically has a very low vapor pressurs, a wide
liquid temperature range, and is non-flammable. Tonic liguids can

act as a catalyst and/or solvent, and have been studied for



and anions, and typically has a very |ow vapor pressure, a wide |iquid
tenperature range, and is non-flammable. lonic liquids can act as a

catal yst and/or solvent, and have been studied for 1 utility as solvents,
el ectrolytes, in separations and in fluid applications such as lubricants.
See Hol brey, "Industrial Applications of lonic Liquids,"” Chem stry Today

35 (June 2004); Parkinson, "lonic Liquids Make an Environnent al
Spl ash, "100 5 Chemi cal Engi neering Progress 7 (Septenber 2004); and Drake
et al., "Structural Effects on the Physical Properties of l-onic Liquids,"

Air Fogcle [Resear ch Laboratory Report No. AFRL-PR-ED-VG 2003-12 (May 2003).
The use ot ohi cSPLEGIHE | FLBFEALYETFaf £8 A% pLationshandheln £10id

di scussed dati¥hkkesuchri gdel 1Giafit.g,Reactiogs, i n,Chl or oal ymi nate . Ml ten
Salts," Mol ten Sal t - Chen stry: An Irﬁ%oduct?%% and-SeT¥ct egl“gﬂﬁgﬁ“ﬁ%\ti ons

405 (Agmieivedyonad ovhr Besic Edsquid@8?) amghikarhe eidal , 35 " rgali ¢ofynt hesis, "
lonic Liquids in Synthesis 174 (Wasserschied & Welton Eds. 2003). However ,
nei t FATSFEAY i s HPREet eBLEBLEH 1¥2ke kydat | BnvEvamtémra Whi xhl 23T, 06 -

fart tigt ut.i t henyl ene_ri of an

Néj-p@{h‘em;@‘w#e E&Qﬁ ird G W ressycgn‘ggﬁﬁg.gmb%ﬁ GBPALE St RrakfveRtion is
t o pravi,de"stSyilesi SEwheehs pet tacal iy atian of nyleene ring of an
N - phenyl - N- phenyl enedi am ne corrpou?ld. 0 Aaf eat u?%ggifp{]ie%ifﬁvg%ﬁ%n is

t he Jgdiwdfsan 2bmniEor¢euResasreh bagpwmttorandkegatral yeit. fortbr-abkysati on

reacty .12 (may 2003).

The use of ionic liquids in Friedel-Crafts alkylation has been

10 discussed in Wilkes, Friedel-Crafts Reactions in Chlorocaluminate

Molten Salts," Molten Salt Chemistry: An Introduction and Selected

Applications 405 (Mamantov and Marassi Eds. 1987) and Earle et al,

“Organic Synthesis,” Ionic¢ Liquids in Synthesis 174 (Wasserschied

& Welton Eds. 2003). However, neither study is directed to an
15 alkylation reaction which permits further substitution of the
phenylene ring of an N’ -phenyl-N-alkylphenylenadiamine compound,
An obiject of the - invention is to provide a synthesis which
permits alkylation of the phenylene ring of an N’ -phenyl-N-
phenylenediamine compound.
20 4 feature of the invention is the use of an ionic liguid as a
solvent and catalyst for the alkylation reaction.
An advantage of the invention is that use of an ionic liquid
typically permits convenient separation of N’ -phenyl-N-
alkyl(alkylphenylene)diamine from the reaction mixture.

25
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An advantage of the invention is that use of an ionic liquid typically
permts conveni ent separation of N -phenyl-N alkyl (al kyl phenyl ene) di am ne
fromthe reaction mxture. 25 n BRI EF SUMWARY OF THE | NVENTION I n one
aspect, the present invention relates to a process for alkylating a

- phenyl - N- al kyl phenyl enedi am ne, conprising reacting a

- phenyl - N- al kyl phenyl enedi am ne of Formula I 5 Formula | NH \ \ | NHR
wherein RL is an al kyl group or an arylal kyl group, with an al kyl ati ng
agent in the presence of an ionic liquid 10 conprising a Lewis acid and a

‘quat er par roduce a_N - phenyl N-al kyl (al kyl phenyl ene) di am ne of
FornuPEIE¥ gﬁ%h%ﬁ'g%lﬁ RHTRIENTION | NHR 15 wherein RlL is as defined

above, a&% %%e'%s@eégbskhguﬁggsgﬁtu9§$%ﬁ% té%iaééle%? epranChed Q cyclic

al kyl group or an al kylary group process tor
alkylating a N’-phenyl-N- alkylphenylenedlamine, comprising

reacting a N’-phenyl-N-alkylphenylenediamine of Formula I

Formuta i
NH
::: :: “NHR'

wherein R! is an alkyl group or an arylalkyl group,
with an alkylating agent in the presence of an ionic liguid

10 <comprising a Lewis acid and a quaternary cation,

to produce a N’-phenyl-N-alkyl(alkylphenylens)diamine of Formula
IT

Formula It

NH\[:::I:Rz
:: NHR'

wherein R! is as defined above, and

15

R? is a substituted or unsubstituted linear, branched or
cyclic alkyl group or an alkylaryl group.
In another aspect, the present invention relates to a N’-

20 phenyl-N-alkyl{alkylphenylene)diamine of Formula II



I n anot her aspect, the present invention relates to a N - 20

phenyl - N- al kyl (al kyl phenyl ene) di am ne of Forrmula Il 3 Formula Ii - NH R2
NHR  wherein R is an al kyl group or an arylal kyl group; and R2 is a
substituted or unsubstituted linear, branched or 5 cyclic al kyl group or
an al kyl aryl group, prepared by a process conprising: reacting a

N - phenyl - N- al kyl phenyl enedi am ne of Formula I  Formula I NH \ | \ ( NHR
10 wherein R is an alkyl group or an arylal kyl group, with an al kyl ati ng
agent in the presence of an ionic liquid conprising a Lewi's acid and a
quaternary cation. In yet anot Remugdpect, the present invention relates to
a 15 lubricant conposition conprising a lubricating oil and a N -

phenyl - N- al kyl (al kyl phenyl e dinmﬁ%i:ff:ﬁ%rnula Il Formula Il NH R2 NHR
4
NHR'

wherein R' is an alkyl group or an arylalkyl group; and

R° is a substituted or unsubstituted linear, branched or

5 cyclic alkyl group or an alkylaryl group, prepared by a process
comprising:

reacting a N’ -phenyl-N-alkylphenvylenediamine of Formula I

Formula |

L
: NHR?

10
wherein R' is an alkyl group cr an arylalkyl group,
with an alkylating agent in the presence of an icnic ligquid
comprising a Lewis acid and a guaternary cation.
In yet another aspect, the present invention relates to a
15 lubricant composition comprising a lubricating oil and a N/-

phenyl-N-alkyl (alkylphenylene)diamine of Formuia IT

Formula il

NH R?
::: ::: :NHR1




wherein RL is an al kyl group or an arylal kyl group; and R2 is a substituted
or unsubstituted linear, branched or cyclic alkyl group or an al kyl aryl
group. 5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS As summari zed
above, the present invention relates to the Freidel-Crafts alkylation of a
- phenyl - N-al kyl phenyl enedi am ne in the presence of an inorganic |iquid.
10 The al kyl ati ng agent nay be a substituted or unsubstituted |inear,
branched or cyclic olefin or an aryl al kene. Suitable |inear olefins
i ncl ude 1-hexene, 1l-nonene, 1-decene and 1- dodecene. Suitable cyclic
ol efins include cycl ohexene, cyclopentene and cycl ooctene. Suitable
branched ol efins include 15 propylene trinmer (nonenes), propylene tetraner
(dodecenggdreiPrgPYleas RER} AL, %rd'ahsgtagm@nf %[SU' { abl & aryl al kyl enes
i ncl ude styrene met hyl styrene, p enyl prdpene” an pheny -2- butene.
The ioni 8° | iigui d naybdei conpbsed embsuked i woftcani DNSeanf RikMHdONs: and
may convenlentl be prepared by m xing together a Lews acid and an al kyl
quat & ¥y ﬁ gaEPPP BFe?%r%i%%}ﬁﬁméeﬂrOH@at The Lewis acid may be a
tal hallde an al kyl halide, an alkylaryl, or an al kyl sulfonate ester.
Suitable Lewis acid netal 25 halides include al um num chl ori de, al um num

br ommleranimdi @RSCRIPTION OF THE PREFERRED EMBODIMENTS
As summarized above, the present inventibn relates to the
Freidel-Crafts alkylation of a N’-phenyl-N-alkylphenylenediamine
in the presence of an inorganic liquid.
10 The alkylating agent may be a substituted or unsubstituted
linear, branched or cyclic clefin or an arylalkene. Suitable

linear olefins include 1-heaxene, l-nonene, l1-decene and 1-

dodecene. Suitable cyeclic olefins "include cyclohexene,
cyclopentene and c¢yclooctene. Suitable bkranched olefins include
15 propylene trimer (nonenes), propylene tetramer (dodecenes);
propylene pentamer and diisobutylene. Suitable arylalkylenes

include styrene, methyl styrene, 3-phenylpropene zand Z2Z-phenyl-2-
butene.
The ionic 1liguid may be composed entirely of anions and
20 caticns, and may conveniently be prepared by mixing together é
Lewis acid and an alkyl quaternary metal salt, preferakly under
heat.
The Lewis acid méy be a metal halide, an alkyl halide, an
alkylaryl, or an alkyl sulfonate ester. Suitable Lewis acid metal

25 halides include aluminum chloride, aluminum bromide, indium




Il trichloride, galliumtrichloride, niobiumpentachloride, tantalum
pentachloride, titaniumtetrachloride, boron trifluoride, boron
trifluoride etherate, boron trichloride, ferric chloride, and zirconium
chloride. Illustrative alkyl halides include nmethyl 5 chloride, nethyl
brom de, nethyl iodide, ethyl chloride, ethyl bromde, ethyl iodide,

n- propyl chloride, n-propyl brom de, n- propyl iodide, isopropyl chloride,
i sopropyl brom de, isopropyl iodide, n-butyl chloride, n-butyl brom de,
n-butyl iodide, isobutyl chloride, isobutyl brom de, isobutyl i odide,
tert-butyl 10 chloride, tert-butyl bromde, tert-butyl iodide, n-pentyl
chIoquRFh%?rﬁgﬁtyﬁaﬁﬁéﬁmdérlﬁhb@ﬁ%®¢r|Qﬁﬂhﬂ¥m méaﬂénmﬂbrhdenldentamempentyl

hi orjd | iqdid d tyl _bromide and octyl
odi b TATICERAET v A PN THed tPRc) O PhehEy L br b, DBERRy|

chl ordes1vdenayl sogksese 2- phenyl et bydniLba ich! or kde, ; a- :.f}ﬁh,%%thy' gom de,
a- phenyl et hyl i odi de, O- phenylethyl chioride, p-phenylet 57 onf' e and

Qpheﬂ'ﬂwc@tmydrﬂ 4=lm7€twcheﬂe-SU|Itlalulseratkyda saalkryanaheleaégrsmdmjd@lemél;isyh

tosyl tes nesyl ates and al kyl triflates. The al kyl quaternary neta
Sal t C%Hf d‘{ﬁtr\é’ EP‘%t‘rﬁ‘ﬁmleﬁﬁhﬁO ioglitde art vy | phbspidmi uneshyt, an

E‘LI‘?'B%S.‘*?%BI SRR, DT ST Bt Frhfins Bel'oot e
f r ompitdyeylgrioupi dxonsi sépngowl bRDEYIdd | NBEdYESAPDNEUHN1 de, isopropyl
butyl tri nmet hyl ammmoni um neth Itrlethylannnnlun1
iodide, " n-butyl chlori n~butyl bromide, n-butyl iodide,
iscbutyl chloride, isobutyl bromide, isobutyl iodide, tert-butyl
10 chloride, tert-butyl bremide, tert-butyl iodide, n-pentyl
chloride, n-penty; bromide, n-pentyl icdide, neopentyl bromide,
neopentyl chloride, neopentyl iodide, octyl chloride, octyl
bromide and octyl iodide. Illustrative alkylaryl halides include
benzyl bromide, benzyl chloride, benzyl iodide, wo-phenylethyl
15 chloride, o-phenylethyl bromide, o~phenylethyl iodide, B~
phenylethyl chloride, g-phenylethyl bromide and f-phenylethyl
iodide. Suitable alkyl sulfonate esters include alkyl tosylates,
alkyl mesylates and alkyl triflates.
The alkyl gquaternary metal salt may be a guaternary ammonium
20 ;alt, an alkylphospheonium salt, an alkylimidazolium salt, an
alkyltriazolium salt and an alkylpyridinium salt. Suitable

quaternary ammonium salts may be based on cations selected from

the group consisting of benzyltrimethYlammonium,
butyltrimethylammmonium, methyltriethylammonium,
25 ethyltrimethylammonium, Letra-n-butylammonium, n-hexyl-




25 ethyltrinmet hyl ammoni um tetra-n-butyl ammoni um n-hexyl- 6
trimet hyl ammoni um n-heptyl -trinmet hyl anmoni um n-octyl - trinmethyl ammoni um
n- hexyl -tri et hyl ammoni um n-heptyl - triethyl ammoni um

n-octyl -triethyl ammoni um n-hexyl-tri-n- butyl anmoni um

n- heptyl -tri-n-butyl ammonium n-octyl-tri-n 5 butyl ammoni um
tris-(n-propyl)-undecyl amoni um tetra-n- pentyl amoni um

N- decyl - n-oct yl - di net hyl ammoni um and N-tetradecyl - triethyl ammoni um
Sui t abl e al kyl phosphoni um salts may be based on cations selected fromthe
group of .benzyl trimet hyl phosphonium 10 butyl tri met hyl phosphoni um

net hyF ¥ ITEtHATTTCSARBNi um  etEPEY het RO sHEPnd /YT, n-octyl-
tetra-n- honi um n-hexyl - trime hosphoni um

n- hep §%%%$%*%mﬁ§¥6 géphoniun?ﬁaéﬁﬁﬁiﬁp}e%gyhg?ﬂ§$bWBsphom|ﬂﬂ"heptyl"

n- hexy} td#H etdmdopharphoni um-o e BhletnbfibRhBY L RROSPhONL UM 1 ¢ i —n-
n-octyl -tri et hyl phosphoni um n-hexyl-tri-n 15 butylphosphon|%n1

n- he gyt ¥ auimanipay y| phosiitemtivdmt ra-oetbyt v aninand vout y| phesphopi-+imi —n-

tris-(n-propyl).-undecyl phosphoni um tetra-n- pentyl phosphoni um '
NE decé‘l‘tﬁgl-ad@%/‘ﬁl-“ﬂﬁ'rret hy| pRbEpFRTRAARYARTURECE &L pryBedfns r i et hydgiashoni um

Sui t &0 | UMys he i S d. 20 frogmthe
o o L TR IS L PR 8 AR 0 SR B0 50K SLe AR A1
et hyl c Btetgtyydmniomidazol i um 1- butyl - 3-net hyl i m dazolium 1-

dodecyl - 5-net hyl i m dazolium 1-(2,2,2-trifluoroethyl)-3- nethylimdazolium
1- (et hox§ﬁé’eﬁ9¥§-3a%wmq%ﬁw@m UBRP1BSethyy - be 'based on ‘cations

selected from the group of benzyltrimethylphosphonium,

10 butyltrimethylphosphonium, methyltriethylphosphonium,
athyltrimethylphosphonium, tetra-n-butylphosphonium, n-hexyl-~
trimethylphosphonium, n-heptyl-trimethylphosphonium, n-octyl-
trimethylphosphonium, n-hexyl-triethylphosphonium, n-heptyl-
triethylphosphonium, n-octyl-triethylphosphonium, n-hexyl=-tri-n-

15 butylphosphonium, n-heptyl-tri-n-butylphosphonium, n—oétyl—tri—n—
butylpheosphonium, tris-(n-propyl}-undecylphosphonium, tetra-n-
pentylphosphonium, N~decyl-n-octyl-dimethylphosphonium and N-
tetradecyl-triethylphosphonium,

Suitable imidazelium salts may be kased on cations selected

20 from the group consisting of 1l-methyl-3-methyl-imidazolium, 1-
ethyl-3-methyl-imidazolium, 1-butyl-3-methylimidazolium, 1-
dodecyl-5-methylimidazolium, 1-(2,2,2-trifluoroethyl)-3-

methylimidazolium, 1-(ethoxymethyl)-3-methylimidazolium, 3-ethyl-

l-ethylimidazolium, 3-ethyl-l-butyl-imidazolium, l-ethyl-2, 3-




1-ethylim dazolium 3-ethyl-I|-butyl-imdazolium 1-ethyl-2,3- 7

di met hyl -i m dazolium 1, 2-diethyl-3-nethylimdazolium 1-ethyl-

3, 5-di nmet hyl -i m dazolium and 1, 3-di et hyl -5-net hyli m dazolium Suitable
al kyltriazoniumsalts may be based on cations selected fromthe group
consisting of 1-(3,3 ,3 -trifluoro-n- 5
propyl)-3-n-butyl-1,2,4-triazolium |-(2"-fluoroethyl)-3-n-heptyl
1,2,4-triazolium 1-(2'-fluoroethyl)-3-n-.decyl-1,2,4-triazolium

1- (I H I H, 2H, 2H per fl uor o- n- hexyl )-3-n-butyl -1, 2, 4-tri azolium 1-n-

propyl -4-am no-1, 2, 4-triazolium 1-n-butyl-4-am no-1,2,4- triazolium and
1- n- FSBALY I REaE02iunt r | dz8rfbatheb-I-methméférredlénhodi mertchyllhe i onic
i quigd d_s,.far Lp.situ,.prior,to.additjo f the al kylating agent. The
Lewi SRR b 8 1B T 0 Eapkh DS e im0y M

N - phenybadtablyl pheryl enedicmpe maycbe nagdege!ona sui tapl e Leaghion
vessel, preferably under a dry, inert atnbSphere and Wi t I eating to a
t enpersdtagt@dupfrom200€, andud5cshistsetng f @f exanpl & at3 200-itQ w3QB-HPM
until_an i.qnic Iiauid phase and an organi c phase are forned. The inert
at nodHIFEE ' serPe8uty & br ot bThE 137 LiigRY ¢ 1 QUr BL 49 oA toR DatI-omhemng s

prefer ably + 58664 fromthe gr st.ing,of .argan,, hel.ium and
nitrogen. The | nérgﬂ' at n%nsg)%eriglu&%%&l(\tggy s% ed‘c“(‘fr%/latldozd\/qo“ltd:lé’é(?&ﬂrﬂ{?si tion
of 26 (e liHorke 2Hi-gak f1udhe-ralHedyal Fognagen)1 By, be added 14 0nt he.-feacti on
vessel once the tw phases have been fornmed, either all at once or by

nul t FICEY Ipdremancaddet f opstazolium, 1-n-butyl-4-amino-1,2, 4-

triazelium and l-n-hexyl-4-~amino-1,2,d-triazolium.

10 In a preferred embodiment, the ionic ligquid is formed in situ
prior to addition of the alkylating agent. The Lewis acid, alkyl
quaternary metal salt and N'-phenyl-N-alkylphenylenediaminse may be
added to a suitable reaction vessel, preferably under a dry, inert
atmosphere and with heating to a temperature up to 200°C, and

15 stirred, for example at 200 to 300 rpm, until an ionic liquid
phase and an organic phase. are formed. The inert atmosphere serves
to protect the ionic liquid from oxidation, and is preferably
selected from the group consisting of argon, helium and nitrogen.

The inert atmosphere should also be dry to avoid decomposition of

20 the ionic ligquid.

The alkylating agent may be added to the reaction vessel once
the two phases have been formed, either all at once or by multiple

partial additions.




8 The al kyl ation reaction may preferably be perforned at a tenperature of
from80 to 200 C over a tine period of from1l to 24 hours. The al kyl ati on
reaction produces a m xture of nono, di and 5 tri-alkylated

N - phenyl - N-al kyl phenyl enedi am nes. The reaction products may be separated
fromthe reactants by conventional separation techni ques and apparat us,
such as a separatory funnel well known. to one of ordinary skill in the
art. Simlarly, the isolated reaction mxture nay be separated into its
conponent 10 conpounds usi ng conventional separation techni ques and
apparatus well known to those of -ordinary skill in the art, such as, for
exanpl e, The gla lpvdesdpre | Fepdtiachr baut creinablthebEr epeefenad t sital kyl ati on

of N'E%Een %-N—al y%ghgn l.ene- ggaﬁsne in an_jonic |jiquid_ as described
abové& 3%% ctedP BPnP3di8ed -prehy? - REDF KPPERPRYPHhERGTP ehefBi ani ne
of ferymbarkl: Formula 11 NHR2 \ | \ | NHR wherein Rl is an al kyl group
or an arylal kyl group, preferably 20 having from1l to 30 carbon atons; and
R2 is a Bubshilkutadias wesubsdnt prredutémear ,mbranshedromoreycldt ahkyl
roup or an alkylanyl roup, preferably having from1l to 30 carbon atons.
% tri—-alkylatéd " =phenyl-N=-alkylphenylenediamines. The reaction
products may . be separated from the reactants by conventional
separation techniques and apparatus, such as a separatory funnel
well known. to one of ordinary skill in the art. Similarly, the
isolated reaction mixture may be separated into its component
10 compounds using conventional separation techniques and apparatus
.well known to those of ordinary skill in the art, such as, for
example, high pressure liquid chromatography.
The Freidel-Crafts alkylation of N’-phenyl-N-alkylphenylene-

diamine in an ionic liquid as described above unexpectedly

15 produces a N’ -phenyl-N-alkyl (alkylphenylene)diamnine of formula II:

Formula Il

NH RZ
: : :NHR’

wherein R! is an alkyl group or an arylalkyl group, preferably

20 having from 1 to 30 carbon atoms; and
R’ is a substituted or unsubstituted linear, branched or
cyclic alkyl group or an alkylaryl group, preferably having from 1

to 30 carbon atoms.




Preferred N -phenyl - N al kyl (al kyl phenyl ene) di am ne conpounds i nclude those
in which RL and R2 are both n-2-decyl, where RL is 2- isohexyl and R2 is
n-2-decyl, and where at |east one of R and R2 is an arylal kyl group. 5
The N -phenyl - N-al kyl (al kyl phenyl ene) di am ne conpounds prepared by the
process of the present invention are believed suitable for use as
antioxidants in lubricant conpositions such as those described'in U S

Pat ent No. 5,232,614, the disclosure of which is hereby incorporated by
reference inits entirety. 10 Typically, the lubricant conposition wll
include at least a lubricating oil and at |east one N -phenyl-Nal kyl

(al kyl phergfearerdi atfipacay lai -ahky bxa Hantphdioenen dishénecomposptndn may

al so .i_.ncl ude, one or re er § the grou cqnsi sting of g di spersant,
a det&f EﬁF,t ﬁs%ﬁf?&ggfﬁbﬁgifpéeg é”be%58rBﬁgrﬁ?cﬂépr%%%%%ﬁf aScorrosi on
i nhi RiskQkx3nd a@af RE C1& OR_ 2 DREL £ erandhed brdCatd NG Qile MBY e 3y r?
hydr ocarbon oil derived from ‘petroleumor a |ong chain hydrocarbon

substiist shedrwitbhkeh atqaha- or beta-unsaturated carboxylic acid. The
detergent, when $resent, 20 may be an al kali netal sulfonate, an al kaline

€arth methe sull orrhenYdr Ny adtal(ed by Plgngleng)diaremst ai ni #gTRPRYEPhenol
conp i e t Lyear itiv en present,. may be an_organic _sulfide,
a po%;/}s%%lafrllge,b%};nuggt grr%%%sbset(gf-t\ﬁllﬂ%di 5F§8in8nilcnvacr}tcf,°na avs %ﬁ%%%ﬁ%&us

est elsulfad1di By dregardy|aki thiephasphat eupBt @hnSaldmpositions such as

those described in U.3. Patent No. 5,232,614, the disclosure of

which 1is hereby incorporated by reference in its entirety,

i0 Typically, the lubricant composition will include at least a
Jubricating oil and at least one N’ -phenyl-N-alkyl
{alkylphenylene)diamine as an antioxidant. However, the

composition may also include one or more members of the group
consisting of a dispersant, a detergent, an antiwear additive, a

15 pour point depressant, a corrosion inhibiter and a friction
modifier.

The lubricating oil may be a hydrocarben o0il derived from
petroleum or a long chain hydrocarbon substituted with an alpha-
or beta-unsaturated carboxylic acid. The detergent, when present,

20 may be an alkali metal sulfonate, an alkaline earth metal
sulfonate o©or a metal salt of a sulfur-containing alkylphenol
compound.

The antiwear additive, when present, may be an organic
sulfide, a polysulfide, an ester of beta-thiodipropionic acid, a

25 phosphorus ester or a dihydrocarbyl dithiophosphate metal salt.

10




10 The corrosion inhibitor, when present, nmay be a benzotriazol e
derivative, a thiadiazol e conpound, a nercaptobenzothi oazole conpound in
the formof an amne salt, a sulfonam de, a thiosulfonam de, a condensate
of mercapt obenzot hiazole with an 5 am ne and fornal dehyde, a
di al kyl phosphite, a trial kyl phosphite or a triarylphosphite. The friction
nodi fi er, when present, nay be a glyceryl nonoester of a higher fatty acid
or an oxazoline conmpound. The inventors currently believe the ionic liquid
may be 10 recycled for use in subsequent al kylations by sinple phase
separation in which the hydrocarbon-sol uble reaction product is decanted,
and t husTkepae ot el odor gmhithigodenydeni pregent guindy phase. bEheotohazolsd qui d
may then be.,used to catalyze another al kylation reaction by itself, or in
CombITAITAR IR h PreShiaalargLt . TEMRSRAGhLE @ THE ToRtGRERGOERARFRLS
illu t he,pr iC d % ages; »of i nyent.i I ater detail
Wi t h%rog?ﬁgi‘? penbl 8L [ CRoBRY @%Oaés“peﬁsnet hta%aggf e ey 3 Eohin it X
exanplhd cane fohhusde at iavecomidysatandodr endratapitobb® U8RIzt 61 €0RAMH Cint he
scope of the claims. Exanple 1 A 1-L, 4-necked round bottoned flask
équi pPedenwePR Acrant tehydgrepéhigdivéPRofpr bt erd YHelWdonpERh1BAdOPr essur e
equi | QQ@%%&%p%ésSﬁ?&?jng funnel was charged under nitrogen positive
pressure w

The friction modifier, when present, may be a glyceryl

menoester of a higher fatty acid or an oxazoline compound.
The inventors currently believe the ionic liquid may be
10 recycled for use in subsequent alkylations by simple phase
separation in which the hydrocarbon-scluble reaction product is
decanted, and thus separated from, the denser icnic liguid phase.
The ionic ligquid may then be used to catalyze another alkylation
reaction by itsélf, or in combination with fresh catalyst.

15

EXAMPLE
The following Example illustrates the practice and advantages
of the invention in greater detail with respect to an individual
26 species thesreof. The details of the example are illustrative
only, and are not to ke used to constrict the scope of the claims.
Example 1
A 1-L, 4-necked round bocttomed flask equipped with a mantle,
temperature controller, therﬁocouple, and pressure e<egullibrated
25 dropping funnel was charged under nitrogen positive pressure with

11




11 solid N -phenyl -N 2-i sohexyl - p- phenyl enedi am ne (53.39g, 0.1989 nvole)
commercially avail able as Fl exzone 7P from Chentura Corp., alum num
chloride (13.37g, 0.100 nole, 50.4 nole%relative to N -

phenyl - N- 2-i sohexyl - p- phenyl enedi am ne) and tetra-n-butyl anmoni um 5 brom de
(21.34g, 0.0661 nole, 33.3 nole%relative to N -phenyl-N

2- 1 sohexyl - p- phenyl enediamine). Stirring was started at ca. 200- 300 rpm
and the mxture warnmed to 160C. \Wen the dark brown-bl ack reaction m xture
had reached 160C, 94% 1-decene (97.64g, 0.696 nole, 3.5 equiv. relative to
N - 10 phenyl - N-2-i sohexyl - p- phenyl enedi am ne) was added over 2 hr. The

r eactdodndmi Nt dpeemab-tbt Dtighthetwy 11 pOEhapphe codirretricon ©@f3.538g, addissodn and
mai ntained at this tenperature for 25 hr. The_reaction product was then-

al | ofede o CBBETEORALY 0 24ABL RS REnPARXEDPR ARdIWAR &hpmtes: wEere 300nL

- hept h - ti 1 Xt ted i |
e R I R e N TR RO e e o

sepanHedky -NFDRDSbhe MPEHEd M «2% 12801 Ab) Wakher adtd-4-hem 499 aitnoMader - 100
conc. aqueous ammoni a, and then dried over anhydrous sodium sulfate. The

ol i dprgmade delt Régboft BRPbimelrey f3ask wwigfhatkla( ve0 tp4dl -Thenstilyling agent
~was removed fromthe product hy suction filtration through a 9.0 c¢m

di anét 8P FERLoF 5§%n¥é$1ﬁé%ﬁ§iﬁfﬁér Ebéﬁgﬁ.gTﬁésdiFRrF?gthtEamagoﬁﬁen
condengegpinabactRe (hOtAIde RMIREA L0 5098C water bath, <5 mmfinal vacuum
to obtain 49.49 ¢

When the dark brown-black reaction mixture had reached 160°C,
94% 1-decene (97.64g, 0.696 mole, 3.5 equiv. relative to N/-

10 phenyl-N-2-isohexyl-p-phenylenediamine) was added over 2 hr. The
reaction mixture was brought to 170°C upon completion of +the
addition and maintained at this-temperature fer 25 hr.

The reaction product was then allowed to cool down to ambient
temperature and was diluted with 300mL n-heptane. The dark brown-

15 black reaction mixture separated into a lower solid phase and an
upper - liquid phase, which was decanted into a 2-L separatory
funnel, washed with 2x 500 mL water and then 400 mlL water-100ml
conc, adqueous ammonia, and then dried over anhydrous sodium
sulfate, The solid phase at the bottom of the flask weighed

20  50.7449.

The drying agent was removed £from the product by suction
filtration through a 9.0 cm diameter disk of 934 AH glass fiber
paper. The dark filtrate was then condensed in vacuo (rotary
evaporator, 95°C water bath, <5 mm final vacuum) to obtain 49.49 g

25 of a dark brown-black oil.
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25 of a dark brown-black oil. 12 GC analysis of the oil indicated that it
was a mxture of (area% 17.1% unreacted

N - phenyl - N- 2-i sohexyl - p- phenyl enedi am ne, 71. 8% nono- decyl at ed

N - phenyl - N- 2-i sohexyl - p- phenyl enedi am ne and 7.5% nul ti-decyl ated

N - phenyl - N- 2-i sohexyl - p- phenyl enedi am ne. 5 The nonodecyl ated product was
a mxture of two isoners: 8.2% and 63.6% The nmajor isoner was isolated by
col um chr omat ography. The major isonmer was identified as

N - phenyl - N- 2-i sohexyl -[2 (2-isodecyl)-p-phenyl ene)l diamne (GRFE) by its
GC retention tinme, IR spectra_and NVR spectra, which were consistent with
the GC 46 rPePeHELSn 1f nkhe| Ridpektdigasnd NWRtsphtt Fasofe aniutmtrenefc GRFE

sanpl r.eparned,ysi LEfere ntnesi; te, i.e . from.1l- .decene

usi ngFacfPeeélt%ﬁyllgé Gmhﬁg?nggﬁ%%rlﬁdgﬂg%ﬁé t(I:\]at%a 38{“,99 ga? %%?y%elndeﬁllﬁfnéSEUr €. The
i nverntorss eivhoedkkbylbebdene-pheny bai-C-iisguedy May-plen vlshdRaGrGhedahar use

i n subsequent al kyl ati ons by sinple phase separation in which the

hydr otdrthonma by itdcHied@d onNprevkret($)-2-isphesy e aphad; L cardliemige .

separ, ted grooe t.h denser i%ni o quyi.dt phase. The .ionic |iquid may t hen
b USERF UB R 26 SSin GEREHC Ca A &t MU FaSc ot "y SCTEFP: Jr 200 =0
conbigatd:on wWhithmbheshisdfepaldd Y8do1a234d %%N@me\éck%cﬁﬁamography.
The major isomer was identified as N’/-phenyl-N-2-ischexyl-[2-
(2~isodecyl})-p~phenylene) ]diamine {(GRFE) by its GC retention time,
IR spectra and NMR spectra, which were consistent with the GC
10 retention time, IR spectra and NMR spectra of an authentic GRFE
sample prepared using a different synthesis route, i.e., from 1-
decene using diethyl aluminum chloride as a catalyét, heat and
high pressure,.
The inventors currently - believe the ionic 1liquid may. be
15 recycled for wuse in subsequent alkylations by simple phase
separation in which the hydrocarbon-soluble reaction product(s)
is/are decanted, and thus separated from, the denser ionic liguid
phase. The ionic liguid may then be wused tc catalyze another
alkylation reaction by itself, or in combination with fresh

20 catalyst.
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1. A process for alkylating a N -phenyl-Nal kyl phenyl enedi am ne conpri si ng
reacting a N -phenyl -N-al kyl phenyl enedi am ne of Fornmula | Formula | NH
Clif NHRI wherein RL is an al kyl group or an arylal kyl group, with an
al kyl ating agent in the presence of an ionic liquid conprising a Lew s
acid and a quaternary cation, to produce a

- phenyl - N-al kyl (al kyl phenyl ene)di am ne of Fornmula Il Fornmula Il NH R2 \
Il \' I NHR wherein R1L is as defined above, and R2 is a substituted or
unsubstituted |inear, branched or cyclic alkyl group or an al kyl aryl
gr oupLAIMS The process of claim 1, wherein said alkylating agent is a
subs&étégég%\or unsubstituted |inear, branched or cyclic olefin or an

~aryl al k 3 The Drocess 9 cl ai_m i fi I| ear
ol effh eﬁ %8 fron1 E%Yér%ﬁp cong%étﬁﬁﬁlgfﬂ gﬁkglﬁkgnﬁi?ﬁ?&aﬁﬁl - decene
and gompeetidre. 4. The process of claim2, wherein said olefinis a cyclic

olefin rsakeshgdaf rm@mmwmn@hshyngnmmgfme)hea(mmu(mct:opent ene

Formuia |
NH ‘
SRS
wherein R! is an alkyl group or an arylalkyl group,
with an alkylating agent in the presence of an ionic liguid
comprising a Lewis acid and a quaternary cation,
to produce a N’ -phenyl-N-alkyl (alkylphenylene)diamine of

Formula II

Formula Il

NH R?
:: :: :NHR‘

wherein R! is as defined above, and
R is a substituted or unsubstituted linear, branched or
cyclic alkyl group or an alkylaryl group,.

2. The process of claim 1, wherein said alkylating agent is a
substituted or unsubstituted linear, branched or cyclic olefin or
an arylalkene.

3. The process of claim 2, wherein said olefin is a linear olefin
selected from the group consisting of 1-hexene, l-nonene, l-decene
and l-dodecene.

4. The process of claim 2, wherein said olefin is a cyclic olefin

selected from the group consisting of cyclohexene, cyclopentene
and cyclooctene.
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and cycl ooctene. 14 5. The process of claim2, wherein said olefinis a
branched olefin selected fromthe group consisting of propylene triner,
propyl ene tetramer, propylene pentamer and diisobutylene. 6. The process of
claim2, wherein said olefin is an arylal kene selected fromthe group
consisting of styrene, nethyl styrene, 3- phenyl propene and

2- phenyl -2-butene. 7. The process of claiml, wherein said Lewis acid is a
nmetal halide selected fromthe group consisting of alum num chl ori de,

al um num brom de, indiumtrichloride, galliumtrichloride, niobium

pent achl ori de, tantalun1pentach|oride titaniumtetrachl oride, boron

Lrif uonide, ROIQY 1441 Lugihde etagiale, BOLEN AElghl ofd 48, nolelhbe

chlorid and 2|rcon|un1c rocess _o In said
Lewizslafding $elafted k{FFomhdiieeS iR £RAS ‘?ch%fgrpaﬁﬁﬁ’&ﬁﬁgu §t“lﬁkjrof met hy|

chl gridigslemetteylrabeen deeppbehy | perodinee, asthglisbborydsie.et hyl broni de,
ethyl iodide, n-propyl chloride n-propyl brom de, n-propyl iodide

i soprop chl oride, iso nlde |so r opyl |od|de chl ori de,
n- but yl >éBFOI‘fr’ir(fi’éesﬁ 5t % 2d 2 rﬂqe e, 5 ﬂq roeﬁ'ﬁede
i sobsrdctiatli Taym twre q;wttgu Qﬂﬂsaﬂtdég Olfeﬁtiyb%itl%‘hi WWH@tKWbMI

I odi gleanyrieiatHe Gldonigdaeni ~paptydndr om de, n-pentyl iodide, neopentyl
brom de,” neopentyl chloride, neopentyl iodide, octyl chloride, octyl
brom de and octyl iodide. , ) ) ) ]

7. The process of claim 1, wherein said Lewis acid is a metal

halide selected from the group consisting of aluminum chloride,
aluminum bromide, indium trichloride, gallium trichloride, nicbium
pentachloride, tantalum pentachloride, titanium tetrachloride,
boron trifluoride, boron trifluoride etherate, boron trichloride,
ferrie chloride, and zirconium chloride.

8. The process of claim 1, wherein said Lewis acid is an alkyl

"halide selected from the group consisting of methyl chloride,
methyl bromide, methyl iodide, ethyl chloride, ethyl bromide,
ethyl iodide, n-propyl chloride, n-propyl bromide, n-propyl
iodide, isopropyl chloride, isopropyl bromide, isopropyl iodide,
n-butyl chloride, n-butyl bromide, n-butyl iodide, isobutyl
chloride, isobutyl bromide, isobutyl iodide, tert-butyl chloride,
tert-butyl bromide, tert-butyl iodide, n=-pentyl chloride, n-
pentyl bromide, n-pentyl iodide, necpentyl bromide, necpentyl
chloride, neopehtyl iedide, octyl chloride, cctyl bromide and
octyl iodide.

9. The process of claim 1, wherein said Lewis acid is an

alkylaryl halide selected from the group consisting of benzyl
bromide, benzyl chloride, benzyl iodide, o-phenylethyl chloride,
o-phenylethyl bromide, a~phenylethyl icdide, B-phenylethyl

chloride, f-phenylethyl bromide and p-phenylethyl iodide.
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9. The process of claim1l, wherein said Lewws acid is an  al kylaryl halide
sel ected fromthe group consisting of benzyl brom de, benzyl chloride,
benzyl i odide, a-phenylethyl chloride, a-phenylethyl brom de,

a- phenyl et hyl iodide, G phenylethyl chloride, G phenylethyl brom de and
(3-phenyl ethyl iodide. 15 10. The process of claim1l, wherein said Lew s
acid is an alkyl sulfonate ester. 11. The process of claim1, wherein said
guaternary cation is selected froma quaternary ammoni um cation, an

al kyl phosphoni um cation, an al kylim dazoliumcation, an alkyltriazolium
catian antk groedky!eyridannul caheonin 12aidheeprocassd ofs céai ALk} wherein
sai d qtu‘%rhear ar)..apronium cation is a menber selected fromthe group

consi st ng of benzyltrimethyl ammoni um butyltrinmet hyl ammoni um

met hyl tri et hyl ammoni um et hyl trinmet hyl ammoni um tetra-n- butyl ammoni um

n- hexyl Thei meddodsemofi whaim- hept yherein msehgl avadsingmry cation is
n(xgé@?éﬁéd“%fW$aH“QﬁbH@knBrbeéﬁhbnﬁﬁheE@YEQHUDBhU@lkylphosphonlum

triet ni um oct trieth
n- he%t%/“frf’l E}P&Y]t %?b OlrJﬁum Céél?y[ I‘Ié-! ayn%%{iyaltye?r%l%ﬁﬂ Gyion and
n- oc&wlalkylwmmwﬂm‘lﬁt{ﬂﬂn tris-(n-propyl)- undecyl anmoni um’
tetra-n-pentyl amoni um n-decyl-n-octyl - di nmethyl anmoni um and

n- teﬁa‘}%%ygpééé ef hylgmoni ym }%3 wm%e%O%%Sd ofugtaimll, wheneun said

al kyT'phdosphanium cation 1S se ected _fromthe grou of

benZ?*?*?%Et%@lﬁho§ﬁmmﬁﬁﬂnse ected from the p consisting of
benzyltrimethylammenium, butyltrimethylammonium,
methyltriethylammonium, ethyltrimethylémmonium, tetra-n-
butylammonium, rn-hexyl-trimethylammonium, n-heptyl-
trimethylammonium, n-octyl-trimethylammonium, n-hexyl=-
triethylammonium, n-heptyl-triethylammonium, n-octyl-
triethylammonium, n-hexyl-tri-n~butylammonium, n-heptyl-tri-n-
butylammonium, n—-octyl-tri-n-butylammonium, Lris—(n-propyl)-
undecylammonium, tetra-n-pentylammonium, n-decyl-n- octyl~

dimethylammonium and n-tetradecyl-triethylammonium,

13. The process of claim 11, wherein said alkylphosphonium cation
is selected from the group of benzyltrimethylphosphonium,

butyltrimethylphosphonium, methyltriethylphosphonium,
ethyltrimethylphosphonium, tetra-n-butylphosphonium, n-hexyl-
trimethylphosphonium, n-heptyl-trimethylphosphonium, n-octyl-
trimethylphosphonium, n-hexyl-triethylphosphonium, n-heptyl-

triethylphosphonium, n-octyl-triethylphosphonium, n-hexyl-tri-n-
butylphosphonium, n-heptyl-tri-n-butylphosphonium, n-octyl-tri-n-
butylphosphonium, tris-{n-propyl)-undecylphosphonium, tetra-n-
pentylphosphonium, N-decyl-n-octyl-dimethylphosphonium and N-
tetradecyl-triethylphosphonium,




butyl tri met hyl phosphoni um net hyltri et hyl phosphoni um

et hyl tri met hyl phosphoni um tetra-n-butyl phosphoni um n-hexyl -

trimet hyl phosphoni um n-heptyl -trimet hyl phosphoni um n-octyl -

tri met hyl phosphoni um n-hexyl -tri et hyl phosphoni um n-heptyl -

triethyl phosphonium n-octyl-triethyl phosphonium n-hexyl-tri-n-

but yl phosphoni um n-heptyl -tri-n-butyl phosphonium n-octyl-tri-n-

but yl phosphoni um tris-(n-propyl)-undecyl phosphoni um tetra-n-

pentyl phosphoni um N-decyl - n-octyl - di met hyl phosphoni um and N-

tet {j queﬁjﬁle tp@é)%@?él Q;l‘fomtmm um, Lﬁei:émTQ@l@r @EE§§1I@id&icﬁlﬂﬁnﬂ-]@aﬁMM ein
said,a i mdazoli atii g | S.8 NEND r

consi§t itg "= nEPRY % f‘ i 45 az i ﬁ%%kg%gggﬂél %%n ﬁ%eq{ im dazol ium
1- butnpkhgl-~ nrexclzh@/mhmazol i &met ¥é|o%lé&%/‘¥h35]-ﬁé'tltﬂﬂﬁ%ld1§‘zol i Lﬁrﬁbqtb(lz
trifluenhpethyddzSrieuhyl i met&aadddmeS—&me(;aymﬁ)myfmthyh)lmB rre:thm,lznzﬂazol ium
3ol EX' ELd §£Q¥£hﬂ]5a§0&\é ﬁf‘émlm wutyl - 1 dazel i ymetny1)

| -imda um di et hyl - 3- rret yl1m
1 et W?ItthLSmﬁii%?thr i %Ia‘°z‘6h¥]c1rr]| frif&‘yilﬁ‘ldG%SiLWi“’ EYET’W:{} ﬁﬁ)ﬁ& tb"f um  15.
The pradesslofmel ai rédhywh2r 2tdireding lalikiderpdzoini um ta? tdirethsl-a3menber

sel eﬁ kedy &&msgslmup Cpfle%rﬁ_,lll—@ 5oaus.emflsimfaazonum and 13-
trif EEQ %\{hé o ¥ 1,2,4-triazolium 1-(2'- '

fl quI&&t Iy 23 ﬂ)ﬂ?f‘ _aL "398t i azol i um 1-(2' -f1 uoroet hyl ) - 3-n-
decyl-1,2,4-triazolium 1- (1H, 1H, 2H, 2H per f | uor o- n- hexyl) - 3- n-

but y|l-51,’]21é1-1:51fci>c8€§ﬁ i M claimpropybhdraim neaid2aky it akekeLimn legtion

is a member selected from the group consisting of 1-(3',3',3'-
trifluoro-n-propyl)-3-n-butyl-1,2,4-triazolium, 1-{2'~
fluoroethyl)-3-n-heptyl-1,2,4-triazolium, 1-(2'-fluoroethyl)-3-n—
decyl—1,2,4—triazolium, 1-(1H, 1H, 2H, 2H~perfluoro-n-hexyl)-3-n-
butyl-1,2,4-triazoclium, l-n-propyl-4~amino-1,2,4-triazolium, l-n-
butyl-4-amino-1,2,4~triazoliun and l-n-hexyl-4~amino-1,2, 4~
triazolium.

16. The process of claim 1, wherein said ionic liquid is formed

is formed in situ prior to addition of said alkylating agent.

17. The process of claim 1, performed at a temperature of from 80

to 200 °C over a time period of from 1 to 24 hours.

18. The process of claim 1, performed under an inert aitmosphere

selected from the group consisting of argon, helium and nitrogen.

19. The process of claim 1, performed with stirring at a stirring
speed of from 200 to 300 rpm.

20. A N’ -phenyl-N-alkyl (alkylphenylene)diamine of Formula ITI
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butyl -4-am no-1, 2,4-triazoliumand 1-n-hexyl-4-amno-1,2,4- triazolium 16.
The process of claiml1, wherein said ionic liquidis fornmed is formed in
situ prior to addition of said alkylating agent. 17. The process of claim
1, perforned at a tenperature of fromBO to 200 C over a tinme period of
from1l to 24 hours. 18. The process of claim1l, perfornmed under an inert

at nosphere selected fromthe group consisting of argon, helium and
nitrogen. 19. The process of claim1, perfornmed with stirring at a
stirring speed of from200 to 300 rpm 20. A

N - phenyl - N-al kyl (al kyl phenyl enE9@blati ne of Formula Il 17 Formula Il NH RZ
NHRr wherein RL is an al kyl group or an arylalkyl group; and R2 is a

substituted or unsubstitute in prapndtied or cyclic al kyl group or an
al kyl aryl group, prepared b pr 1@ of claiml1l. 18

NHR'

wherein R' is an alkyl group or an arylalkyl group; and

R? is a substituted or u.nsubstituted linear, branched or
cyclic alkyl group or an alkylaryl group,

prepared by the process of claim 1.
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