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TWO STROKE CYCLE -ENG NE LUBRI CANT AND METHOD OF USI NG SAME Thi s invention
rejates to Iubrjcant”cbnpositions and fuel -l1ubricant m xtures useful in
t wo- st ¥ oke cche engi nes. -More particularly, it relates to |ubricant
conpositions «containing a najor amount of an oil of lubricating viscosity
and a m nor anount of at |east one carboxylic conposition as described in
greater detail hereinbelow Over the pgast several decades the use of
spark-ignited two-stroke cycle (two-cycle, 2-stroke) internal combustion
engi nes has sieagthokineyenseaNcINEYLBERTIGARS CARDY MESHOE bP BSYRE | awn
nower s ‘and ot her power-operat ed garden equi pnent, power chain saws, punps,
el ectrical gemmeators, marine outboard engi nes, snownobiles, notorcycles

and the like. These engines may, be air- cooled or water-cooled. Two-stroke
cycl e engi nes havidiis olVention; relatesy o | lnbricant seompesitions| and nfel-lybricant
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engi nes are pistoh ring sticking, piston scuffing, rustrng, lu

rication

rel at ed debariibed in greatendetail hereintsblowd mai n bearings and general
formati on of carbon and varni sh deposits on the engine's interior surfaces.

Piston ring sticKdvey the paspseveralidecadessthei usesofsparkeigniteil tyosstroke gyclecads

boubas |'oes ro-gyeien destroke) thtcrmal combhstion engined hias seaddy tcreased. They ©
are presently found in power lawn mowers and other power-operated garden
equipment, power chain saws, pumps, electrical generators, marine outboard
engines, snowmobiles, motorcycles and the like. These engines may be air-
cooled or water-cooled. Two-stroke cycle engines have found limited
application as-automobile and truck engines. Manufacturers are exploring how
to expand this use. !

_ The increasing use of two-stroke cycle engines coupled with increasing
severity of the conditions under which they are operated has led to an increased
demand for oils to not only adequately Iubricate such engines but also provide
enhanced performance. Among the problems associated with two-stroke cycle

- engines are piston ring sticking, piston scuffing, rusting, lubrication related



conpression which is particularly dmaging in two-stroke cycle engines
because many of these engi nes depend on suction to draw the new fuel charge
into the exhausted cylinder. Thus, ring sticking can | ead to deterioration
.of engine performance and unnecessary consunption of fuel and/or |ubricant.
O her problens associated with two-stroke cycl e engines include piston

| ubricity, scuffing or scoring. Al of the aforenentioned problens
associated with two-stroke cycle engi nes nmust be adequately addressed.

| mproved perfornance is continually bei%g sought. The uni que probl ens and
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.cycle oils frequently contain a smal | "amobunt of dye, to inpart a

charact eri stinto ¢hé¢ exhausted eylindér.| UBhas; aring f sticking ean. lead tohdeteribrationf of he
| ubricant is pronounced, it may mask the color of the dyed fuel or may |ead
the user to engine \perf ormancneami:bmmaessarwmonsumpuon of fuel and/or lubricant.
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Other problems associated with two-stroke cycle engines include piston
lubricity, scuffing or s‘corixig.

All of the aforementioned problems associated with two-stroke cycle
engines must be adequately addressed. Improved performance .is continually
being sought. The uniqge problems and techniques associated with the
lubrication of two-cycle eﬂgines has led to the recognition by those skilled in
the art of two-dycle enginé lubricants as a distinct lubricant type. See, for
example, U.S. Patents 3,085,975; 3,004,837; and 3,753,905.

The compositions of the present invention are effective in controlling the
aforementioned problems.

While color, per_se, is not often a consideration when evaluating
performance of a 2-cycle engine lubricant, it may be a consideration for other
reasons. -

* As is well-kmﬁ?ﬁ, the equipment operator frequently prepares lubricant-
fuel blends. A particularly dark colored lubricant or one that imparts a
significant color to the lubricant-fuel blend, while not affecting performance,
méy be considered objectionable. = Furthermore, two-stroke cyéle oils

frequently contain a small amount of dye, to impart a characteristic color to the



bl end has deteriorated. The |l ubricating conpositions of the instant

I nvention are considerably lighter in color than many commercially

avai l abl e lubricants. U S. Patent 4,425,138 relates to am no phenol s used
in lubricant fuel m xtures for two-cycle engines. U S. Patents 4,663, 063
and 4,724,091 issued to Davis relate to a conbination of an al kyl phenol
and an am no conpound in two-cycle engines. U S Patents 4,708,809 and
4,740,321 relate to use of al kylated phenols in two-cycle engine

| ubricants. U. S. Patent 4,231,757 relzates to nitrophenol - am ne condensates
and the use thereof in tw cycle oils. U S Patent 5, 6,281,346 relates to
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subst i t ut ed)blehtd 3 detédothtednpounds as internedi ates in preparation of
| ubricant additives. U S. Patent 3,966,807 describes am des of bis (phenol

substituted) car b¥hgllubrigating compositions:of the dnstantifivention are cdnsidembly
i nvention relates to lubricants for two-stroke, cgcle engi nes conprising a
maj or anmount lightesin coles thanemany Qﬁmmqmmumaw abl Oa;ltsand a m nor

t of at | b t t t
east one react anb-51 ety e (3 BRI doc it beacts el BE et el
ranges fr Om&&tﬁr@?ﬁiﬁw&-cﬁﬂe ehgifles. U.S. Patents 4,663,063 and 4,724,091 issued

to Davis relate to a combination of an alkyl phenol and an amino compound in

two-cycle engines.

U.S. Patents 4,708,809 and 4,740,321 relate to use of alkylated phenols
in two-cycle engine lubricants. U.S. Patent 4,231,757 relates to nitrophenol-
amine condensates and the use thereof in two cycle oils. |

U.S. Patent 5,281,346 relates to two-cycle engine lubricants and fuel-
lubricant mixtures comprising metal bis-phenol carboxylates.

EP-A-0624639 relates to amide and amide-containing derivatives of bis-
phenol carboxylic compounds and their use in fuels other than two-cycle fuels.

U.S. Patent 3,954,808 relates‘ to bis (phenol substituted) alkanoic acid
compounds as intermediates in preparation of lubricant additives. U.S. Patent

- 3,966,807 describes amides of bis (phenol substituted) carboxylic acids as
lubricating oil additives. |



aromatic group containing fromb5 to about 30 carbon atons and having fromO
to 3 optional substituents selected fromthe group consisting of

pol yal | oxyal kyl , | ower al koxy, nitro or conbinations of two or nore of said
optional substituents, wherein s is a nunber of at least 1, each Zis

I ndependently OH or [err], wherein-[err] is independently a dival ent

hydr ocar byl ‘group and b is a nunber ranging from1 to about 30 and c is a
nunber ranging from1l to about 3, wherein the sum s+mtc does not exceed the
nunber of val ences of Ar avail able for subgtitution, and (b) a carboxylic
reactant of the fornula [err] wherein each of [err], [err] and [err] is
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each Ar is |ndepe(a)1entatyleast m@mmtgrfomle foriiulg from5 to about 30 carbon
atons and fromabout O to optional substituents selected fromthe group
consi sting of am no, hydroXg Qg&fiﬁWIpolyoxyalkyl nitro, am noal kyl,
car boxy, or conbinati ons, of F #ore of said optlonal substituents,

r byl

each R is independently a hydroc group, [err] is mor a hydrocar byl
group, [err] is

),

wherein R is a hydrocarbyl group, m ranges from O to about 6, Ar is an
aromatic group containing from 3 to about 30 carbon atoms and having from
0 to 3 optional substituents selected from the group consisting of
polyalkoxyalkyl, lower alkoxy, nitro or combinations of two or more of said
optiongnl substituents, wherein s is a pumber of at least 1, each Z is
independently OH or (OR®),OH, wherein R® is independently a divalent
hydrocarbyl group and b is a number ranging from 1 to about 30 and c is a
number ranging from 1 to about 3, wherein the sum s+m-+c does not exceed
the number of valences of Ar available for substitution, and
(b) a carboxylic reactant of the formula
R!CO(CR?R?),COOR™
wherein each of R!, R® and R’ is independently H or a hjdrocarbyl group, R*
* js H or an alkyl group and x is a number ranging from O to about 8; and
| optionally,
(c) ammonia or an amine having at least one N-H group.

In another embodiment, this invention is directed to two-stroke cycle
engine lubricant compositions ‘comprising a major amount of an oil of



selected fromthe group consisting of H a hydrocarbyl group, a nmenber of
the group of optional substituents on Ar, or |ower al koxy, each mis

i ndependently O or an integer ranging from1 to about 6, x ranges fromO to
.about 8, and each Z is independently OH |ower alkoxy or [err], wherein
each [err] is independently a dival ent hydrocarbyl group, [err] is H or

hydr ocar byl -and b is a nunber ranging from1l to about 30, and c ranges from
1 to about 3, y is a nunber ranging frongl to about 10 and wherein the sum
m+c does not exceed the nunber of val encés of the correspondi ng Ar

avai lable for ,substitution and each A is independently carboxylic .group

Seected f 1 oMae ey el s FDGr Amount 0t SPASE fne Ll AN ForgbarEe.
car boxyl grogpth@gectaPforimilae fornula [err] 6 wherein each RS is -

i ndependently a drval ent hydrocarbyl group and b is a nunber ranging from1
to about 30, an i m dazoline-gcontaining group, an oxazoline group, an ester

group, an acylam no group of one Z gnd one A &g aken together, make up a

group of the formula [err] fo forR& | act one g ap of theformula O [err]

or mxtures thereof. Sinceflubricant conpositiors or two-gtroke cycle
engi nes are ofteg m xed, wi fh fuel gi,before of duying conbustion, this

i nvention al so i de uel - | ubM&NCant m X{ur &s. SO | fuded within the
scope of this invention| arfe
] _ l 3 .(III)
R Ar

Z. y

wherein each Ar is independently an aromatic group having from 5 to about 30
carbon atoms and from about 0 to 3 optional substituents selected from the
group consisting of amino, hydroxy- or alkylpolyoxyalkyl, nitro, aminoalkyl,
carboxy, or combinations, of two or more of said optional substituents, each R
is independently a hydrocarby! group, R' is H or a hydrocarbyl group, R* is
selected from the group consisting of H, a hydrocarbyl group, a member of the
group of optional substituents on Ar, or lower alkoxy, each m is independently
0 or an integer ranging from 1 to about 6, x ranges from 0 to about 8, and each
Z is independently OH, lower alkoxy or (OR®,OR®, wherein each R’ is
independently a divalent hydrocarbyl group, R® is H or hydrocarbyl and b is a
number ranging from 1 to about 30, and c ranges from 1 to about 3, y is a
number ranging from 1 to about 10 and wherein the sum m+c does not exceed
the number of valences of the corresponding Ar available for substitution, and

% each A is independently a carboxylic group selected from the group consisting
of an amide or amide-containing group, a carboxyl group, a group of the
formula

0
I
.= C—-(OR),OH



met hods for operating two-stroke cycle engi nes enploying the lubricants and
| ubricant-fuel m xtures of this invention. Therefore, this invention
provi des novel and inproved |lubricants and fuel -lubricant m xtures for

t wo-stroke cycl e -engi nes; as well as novel neans for 7 lubricating
two-stroke cycle engines. Various preferred features and enbodi nents of the
I nvention will now be described by way of non-limting illustration. As

menti oned herei nabove, the conpositions of this invention are two- stroke
cycle engine lubricants conprising a gajor anount of an oil of |ubricating
viscosity and a m nor anount of at |east one carboxylic conpound

ted | Ll t
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aromati ¢ gr @alenC Rg%ﬂi '#hﬁ G fokmdiabon atonms and fromO to 3
optional substituéhts e cteguf on#? e group conS|st|ng of am no, hydroxy-

- or al kyl -pol yoxyal kyl, nitro, carboxy or cd¥binations of two or nore of
sai'd optional substituents. The aronatic grlpup Ar can be a single aronatic
nucl eus such as a benzene nucl eus, a py@i-€dide-nucl eus, a

1, 2, 3, 4-tetrahydronapht hal ene nucl eus, etc., or a polynuclear aromatic

noi ety. Pol ynucl ear noieties can be of the

to form a lactone group of the formula

0
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\
~ or mixtures thereof. ' -
o Since lubricant compositions for two-stroke cycle engines are often

mixed with fuels before or during combustion, this invention also includes fuel-
lubricant mixtures. Also included within the scope of this invention are
methods for operating two-stroke cycle engines employing the lubricants and
lubricant-fuel mixtures of this invention.

Therefore, this invention provides novel and improved lubricants and
fuel-lubricant mixtures for two-stroke cycle engines; as well as novel means for



fused type; that -is, wherein at | east one aromatic nucleus is fused at two
poi nts to anot her nucl eus as in naphthal ene, anthracene, the
azanapht hal enes, etc. Alternatively, such polynuclear aromatic noieties can
be of the linked type - 8 wherein at |east two nuclei (either nono- or
polynucl ear) are linked through bridging |linkages to each other. Such
bridging |Iinkages can be chosen fromthe group consisting of
carbon-to-carbon single bonds, ether |inkages, carbonyl group containing

| i nkages, sulfide |inkages, polysulfidesinkages of 2 to 6 sulfur atons,

sul finyl Iinkages, sulfonyl |inkages, nethylene |inkages, alkylene

| i nkages, | GURL:ad: e ' , al kyl ene keto |inkages, |ower

al kyl ene sul’ foc@ﬁ%i@@gtﬁ%&ﬁ@élé{%ﬁ%e pol ysul fide |inkages of 2 to 6
carbon atons, am no |inkages, polyam no Iinkages and m xtures of such

di val ent bri dgi ng,l i.nkages ertain i than 01e bridgin

| i nkage can be p?¥§EﬂF ﬁ?“ghf é?ﬁﬂﬁ?ﬁ@ HGEF@l Pé”ﬂg%o“g

fl uorene nuq;eegéscmdtyy)wﬁngﬁﬁgnqﬂﬁﬁ&; {Ihuyesdiony one met hyI ene |inkage and
one coval ent bond Such ucl eus' may be considered to have 3 puclei but

only two of themAsentioRed berembmsfmcompqmonmmlas AORItion: are, bwo-
h .
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‘exanpl es of lubngatmg visgosity randea iminonamount ®f{atrleast one carboxylic compound
represented by general formula (III) or, in another embodiment, comprising a
carboxylic compound prepared by reacting at least one reactant of the formmula

Rm"Al"zc

®
an,

with a carboxylic reactant of the formula R'CO(CR?R?),COOR!, and optionally
with ammonia or an amine.

.Sfaeciﬁc features and embodiments are discussed in detail hereinbelow.
The Aromatic Mojety Ar

The group Ar is an aromatic group containing from 5 to about 30 carbon
atoms and from O to 3 optional substituents selected from the group consisting
of amino, hydroxy- or alkyl-polyoxyalkyl, nitro, carboxy or combinations of
two or more of said optional substituents.

The aromatic group Ar can be a single aromatic nucleus such as a
benzene nucleus, a pyridine nucleus, a 1,2,3,4-tetrahydrenaphthalene nucleus,

., €tc., or a polynuclear aromatic moiety. Polynuclear moieties can be of the

fused type; that is, wherein at least one aromatic nucleus is fused at two points
to another nucleus as in naphthalene, anthracene, the azanaphthalenes, etc.
Alternatively, such polynuclear aromatic moieties can be of the linked type



etc., wherein Me.is nmethyl, Et is ethyl or ethylene , as appropriate, Pr is
n- propyl, and Nit is nitro. Specific exanples of fused ring aromatic

noi eties Ar are: 10 [err] MeO etc. Wien the aromatic noiety Ar is a

. linked polynuclear aromatic noiety, it can be represented by the general
formula [err] wherein wis an integer of 1 to about 6, each ar is a single
ring or a fused ring aromatic nucleus of 5 to about 12 carbon atons and
each L is independently selected fromthe8group consisting of
carbon-to-carbon single bonds between ar nuclei, ether |inkage (e.g. -O),

k | k | fi k - S- | yisul f
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(e.g., - S(Optiggig linkd We@éﬁﬁtﬂ%@e Sudhkﬁiﬁﬁ intkages ©ath &e’ dhosen from the

-CH[err] CHerrJ- err] | ower kylene et her Ilnkages
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l'i nkages (e. gitoms)heukfinyl olinkages, sulfonyl linkages, methylene linkages, alkylene
linkages, lower alkylene ether linkages, alkylene keto linkages, lower alkylene
sulfur linkages, lower alkylene polysulfide linkages of 2 to 6 carbon atoms,
amino linkages, polyamino lihkages and mixtures of such divalent bridging
linkages. In certain instances, more than one bridging linkage can be present in
Ar between aromatic nuclei. For example, a fluorene nucleus has two benzene
nuclei linked by one methylene linkage and one covalent bond. - Such a nucleus
may be considered to have 3 nuclei but only two of them are aromatic. More
often, Ar will contain only carbon atoms in the aromatic nucleus per se. When
Ar contains only carbon atoms in the aromatic nucleus, it will contain at least 6

""P

carbon atoms.
Specific examples of single ring Ar moieties are



or nore -0- is replaced with a [err] group), amno linkages (e.g., -N,

-N-, [err], [err], [err], where alk is |ower alkylene, etc.), polyanlno

| i nkages (e.g., [err], where the unsatisfied free N val ences are taken up
wWth Hatonms or [err] groups), |inkages having the formula [err] wherein
each of [err], [err] and [err] is independently H or hydrocarbyl,
preferably H or al kyl or alkenyl, nost preferably |lower alkyl or H each G
is independently an ami de or an anide-gontaining group, a carboxyl group,
an ester group, an oxazoline-containing group or an imdazoline-containing
group and x is an integer ranging fromO to about 8, and m xtures of such
bridging |inkages (each [err] being a |l ower alkyl group). 12 Specific
exanpl es of I|nkeggﬁbk§1|es are: [err -10 ual | t hese Ar
groups have no subsfi{dents except w g@@)zll%ro p-s’J %ny bri dgi ng
groups) . For suchiysasans as cost, a l'ability, perfor etc Aris
normal ly a benzegeLhG%?eus a | over aMyl ene bri dged bEHZeﬁeinucleus or a
napht hal ene nucl eus. Nbst preferably, is a benzene nucleus The Group R
The conpounds of i i

g§1) and (I oned in the ent invention
preferably contai n/d| rectly bonded {t a}t, | east one ar n{t:l group Ar, at
| east one grou whi |ndependen ¥ Us a hydrocarb | gr Qup. More than

IBIeR;\r/Ch Ll\/;
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etc., wherein Me is methyl, Et is ethyl or ethylene , as appropriate, Pr is n-
propyl, and Nit is nitro. ~

Specific examples of fused ring aromatic moieties Ar are:



one hydrocarbyl group can be present, but usually no nore than 2 or 3

hydr ocar byl groups are present for each aromatic nucleus in the aromatic
group. The nunber of R groups on each Ar group is indicated by the
~subscript m For the purposes of this invention, each mmay be

i ndependently O or an 13 integer ranging from1l up to about 6 with the
provi so that m does not exceed the nunber of val ences of the correspondi ng
Ar avail able for substitution. Frequentl®, each mis independently an
integer ranging from1l to about 3. In an especially preferred enbodi nent
each mequals 1. Each R frequently contains up to about 750 carbon atons,

nore frequently fromy4 tojabout 750 carbon at@ns, preferably from4 to
about 400 carbon at re preferably 0 ,car bons.
is preferably an alii i oup, nore pref!erab al kiyl y“?ﬁl{éﬁ

L=

preferably al kyl or rally saturate n one pref erred
enbodi nent, R is aliphatic and contains at |east aBout 6 carbon atons,
often from8 to about 100 carbons. In another enbodi nent, each R cont ai ns
an average of at |east about 30 carbon atonms, often a%ﬁgper age of from
about 30 to about 10Q carpons. In another enbodi ment s aliphatic and

contains from pget g@ébon at ons [ t, Ris
al i phatic and cont pi ns|ffromjabout 7 to ab@ﬁ? . . g? erably
from12 to about 2 pzdt oms and nore prekgr s 2 to about 18

carbon atons. In anotherTpreferred enbodi nent, i fromabout 16 to
about 28 carbon atons. In one enbodi nent, at Ieast one Ris derived froman
al kane or al kene havi ng nunber average mol ecul ar wei ght rangi ng from about

300 to about 800. I|In another
%}

etc.

When the aromatic moiety Ar is a linked polynuclear aromatic moiety, it
can be representeéd by the general formula

ar—(L-ar)v—v-
wherein w is an integer of 1 to about 6, each ar is a single ring or a fused ring
aromatic nucleus of 5 to about 12 carbon atoms and each L is independently

X selected from the group consisting of carbon-to-carbon single bonds between ar
nuclei, ether linkage

(e.g. -0-), keto linkages (e.g., E) sulfide linkages (e.g., -S-), polysulfide
» linkages (e.g., -S-»,), sulfiny] linkages (e.g., -S(0)-), sulfonyl linkages (e.g.,
S(0)»-), lower alkylene linkages (e.g., -CH,-, -CH,-CH,-, -CR®,-, -CH-CH-),
lower alkylene ether linkages R° _
(e.g., -CHO-, -CHO-CH,-, -CH,CH,0-, -CH,CH,OCH,CH,, -
CH2C‘HO(}H2CH-, -CHz(llHOCIHCHz-, etc.), lower alkylene suifide linkages
R° R° " R° R°



enbodi ment, R is aliphatic and contains an average of at |east about 50
carbon atons. In one preferred enbodinent mis 2, each Ar contains at | east
one tertiary-butyl group, and the other R group contains from4 to about
-100 carbon atons, for exanple a 2,4-di-t-butyl phenol. Wen the group Ris
an-.al kyl or al kenyl group having from2 to about 28 carbon atons, it is
typically derived fromthe corresponding olefin; for exanple-, a butyl
group is derived frombutene, an octyh group is derived fromoctene, etc.
When R is a hydrocarbyl group having at |east about 30 carbon atons, it is

frequently'a allphtlc grou erQhly. an alkyl o n r e
from hono- 1g1t e‘P’ﬁB’f%e?%e ?jé' 8{0% o# E@ 1 é’re 01“}?%5’?) %@c?”@#;?gage@%
and di -ol efl eplaged wﬂiawat&pa@mﬁamp lyﬁﬁiﬁzre 1@iiBiges 16.g. PWdRYEifithe
but ene- 1, |sobutene but adi ene, jsoprene, 1-héxene, 1l-octene, etc.

Typi cal |y, t@¥JaOEs Tﬁsr%l@eﬂwt@ﬁﬂ%zsmmsammws of ethyl ene.
(e-a.. “chl o (G belior rosthar ey A Bas "Bl MRl 57 e pol yrers. R
groups can, howeve}-l tR°der|ved from ot her sources, such as nononeric high
roleoul Bt el weraniswi}é% Easggoplls&%%;mimg@% BE. NER REog
Rvdr oohl or i neRSSPSHAl TR aRRioel off ML) “ﬁ“g%taﬁif%’??féﬁeﬁgﬁ%@siﬂﬁﬁ%%es

t hose producédving ﬂied"oi'mulder-Natta process (e.g., poly(ethylene) greases)
and ot her sources known to those skilled in the art. Any unsaturation in
the R groups may be reduced or ellqjigﬁfd by hydr.ogenati on according to
procedures known in the art. / S\

RI\L/’(C—I\T————G an
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wherein each of R', R? and R? is indeﬁendently H or hydrocarbyl, preferably H
or alkyl or alkenyl, most preferably lower alkyl or H, each G is independently
an amide or an amide-containing group, a carboxyl group, an ester group, an
oxazoline-containing group or an ixpidazoline-containing group and x is an
integer ranging from 0 to about 8, and mixtures of such bridging linkages (each
R® being a lower alkyl group). |




In one preferred.enbodi nent, at |east one Ris derived from pol ybutene. In
anot her preferred enbodinent, Ris derived from pol ypropyl ene. As used
herein, the term "hydrocarbyl or hydrocarbyl group"” denotes a group having
-a carbon atomdirectly attached to the remainder of the nolecule and having
predom nantly hydrocarbon character within the context of this invention.
Thus, the term "hydrocarbyl"” includes hydrocarbon, as well as substantially
hydrocarbon, groups. Substantially hydrl&arbon describes groups,

i ncl udi ng, hydrocarbon based groups, which contain non-hydrocarbon
substituents .=N0N- o) [ ring or chain, which do not
significantl§P§$p§F&Pﬁgﬂ%héﬁﬁ&#ﬁﬁ%ﬁpp§ﬁﬁfﬁ$bcarbon nat ure of the group.

Hydr ocar byl groups can gontain up to three, preferably up to two, nore

preferably up to one, on substit _Qg) rbon het er oat om
inaring or chain, for eUery tenlcarbon ato pr e

non- hydrocarbon subsrT§§uMn

di thIS
Ao car bon het significantly
alter the predom nantly hydrocalbon charagter o the grou Those skilled

inthe art will be aware Q?ihe such as oxygen sul fur and
nitrogen, or substituents, mhlc mcl ude, for exanple, hydroxyl, alkoxyl,

al kyl. nmercapto, al kyl= Joxy, é(\{/EK%gdles of hydrocarbyl groups

i ncl ude, but are not neces arlly i mted the follow ng: (1) hydrocarbon

groups, that is, aliphatﬂgﬁ(e.g., al kyl or al kenyl), alicyclic (e.qg.,
cycl oal kyl , cycloalk | )] Or oups, aromatic groups (e.g., phenyl, naphthyl),
aromatic-, aliphati€? -ﬂfﬁgzﬁlic- substituted aromati c groups and the

r

li ke as well as CyC|IC olips erein the ring is co eted t hr ough anot her
portion of the nnlgﬁh&éngﬁhqf?g,‘i,r e anple any tmo ndi cated groups may

M\\/L ) -

Me Me

hde//\\f/)_

Usually all of these Ar groups have no substituents except for the R and
Z groups (and any bridging groups).

For such reasons as cost, availability, performance, etc., Ar is normally
a benzene nucleus, a lower alkylene bridged benzene nucleus, or a naphthalene
nuclens. Most preferably, Ar is a benzene nucleus.
The Group R

The compounds of formula (I) and (III) employed in the present
invention preferably contain, directly bonded to at least ofie aromatic group Ar,

2B

5, at least one group R which, independently, is a hydrocarbyl group. More than
one hydrocarbyl group can be present, but usually no more than 2 or 3
hydrocarbyl groups are present for each aromatic nucleus in the aromatic
group, |

The number of R groups on each Ar grouf) is indicated by the subscript
m. For the purposes of this invention, each m may be independently O or an '



together forman.alicyclic radical); (2) | substituted hydrocarbon groups,

that is, those groups containing non-hydrocarbon-containing substituents
which,.in the context of this invention, do not significantly alter the

- predom nantly hydrocarbon character; those skilled in the art will be aware

of : such groups (e.g., hydroxy, alkoxy, mercapto, alkylmercapto, nitro,
nitroso, sulfoxy, etc.); (3) het er o grogﬁ that is, groups which wll,
whil e having a predom nantly hydrocarbon aracter within the context of

this invention, cont a| n atoms ot her than carbon present in a ring or chain

ot herw se ¢

to those of or nary s |n tggﬁgpﬁugﬁﬁtﬁcﬁﬁ%r exam%be? %?léééf‘
Qx_ygen, I n: t r thgenumber mfglvalmsesaslf ﬂleg]f:orrpsph omiihg Anramailablei émlylsu})sumuon
i m dazoly e re resent ative,of, heteroatom cqntaj ni ng cyclic,.grpu
Typi cal 13, rEreaeBiTn&HEh BY B IepenAensL AR SPipRRE TRERE AFOIM B 2opih3’ B
hydr ocar bon gﬁfelc ,‘qﬁ,nlg nﬂﬂfdﬁ% @laﬂ" in or ring W II be
present for %e i cg'?%rgﬁ&gtons I n the hydrOcar g group. Usually the
hydrocar byl gr oupEaeh p resjugntly d cortainiso wpa tol abmuta760305ﬂxmntalt0msy more
non- hydr ocar QU ups onr,_het eroato e I

hydr ocar byl %8‘&5%&8@&9%% ﬁé@%‘ﬁ%%@&%ﬁ%& WP%EI&% %%a?t??}nm
saturated i tcdrbofieatdns' Adl itfreIpRferabI! fbF 49Q0MabSul W0 eBfbons. R is

car bon-to-carbon unsaturated bond, ol efmc unsaturation, for every ten

carbon- t o- cpreferablyo aas aphation group,u morg, prefesably ralkyh onoalkenyl, : preferahly
car bon- t o- caliseh of osApRaly artiRked atkadGl,. e pibterePd iOdimite, R s
hydrocar byl gliphadcRndscontains at least about 6 carbon atoms, often from 8 to about 100
carbons. In another embodiment, each R contains an average of at least about
30 carbon atoms, often an average of from about 30 to about 100 carbons. In
another embodiment, R is aliphatic and contains from 12 to about 50 carbon
atoms. In a further embodiment, R is aliphatic and contains from about 7 to
about 28 carbon atoms, preferably from 12 to about 24 carbon atoms and more
preferably from 12 to about 18 carbon atoms. In another preferred
embodiment, R contains from about 16 to about 28 carbon atoms. In one
embodiment, at least one R is derived from an alkane or alkene having number
average molecular weight ranging from about 300 to about 800. In another
embodiment, R is aliphatic and contains an average of at least about 50 carbon
atoms.

In one preferred embodiment m is 2, each Ar contains at least one
tertiary-butyl group, and the other R group contains from 4 to about 100 carbon
atoms, for example a 2,4-di-t-butyl phenol. "

When the group R is an alkyl or alkenyl group having from 2 to about
28 carbon atoms, it is typlcally derived from the corresponding olefin; for
example; a butyl group is derived from butene, an octyl group is derived from

t

PS.

t he

octene, etc. When R is a hydrocarbyl group having at least about 30 carbon

atoms, it is frequently an aliphatic group, preferably an alkyl or alkenyl group,
made from homo- or interpolymers (e.g., copolymers, terpolymers) of mono-



substantially free of carbon to carbon unsaturation. It is to be understood
that, within the context of this invention, aromatic unsaturation is not
normal ly considered to be olefinic unsaturation. That is, aromatic groups
-are not considered as havi ng carbon-to-carbon unsaturated bonds.

Preferably, hydrocarbyl groups R are substantially aliphatic in nature,

that is, they contai.n no nore than one noqggliphatic (cycl oal kyl
cycl oal kenyl or aromatic) group for every carbon atons in the R group.
Usual Iy, however, the R groups contain no nDre t han one such non- allphatlc

group for ev 0 S €y

non-al i phati gﬁagr(gupgﬁh?%btﬁg@ tﬂei@ypl ca 5§6up S pu y - af P%!}i:)?y
Thesle pU{ el ybatelnpﬂatnsobtRege obmd?ml | éxtm,r lxt’liegeng,l Lapotennes . etSpemyplcally,
non-limting exa stanti saturate 0 are
met hyl , tetrgleéﬁ f'oiﬁi% sug mstsegfjeawi%n%c&%eg ﬁﬁ’
henpent acont QF9§kﬁ PehiY nﬁ#%ml 35
to about 70 ggaﬁgﬁﬂgﬂgﬁéﬁﬁ§n%§;?§é?EO hquéﬁgﬂgbgeﬁﬁkggéﬂ%thanlca br
degr aded pol btmnmpted)eanalagsyofemmh hpmoper mteqnﬂymeiﬁ tmgaunpﬁc;m hmvemer
atons, a m xjure of yl ene/ 1- he ene) s. o} bout. 8

150 car bon ai’ r@"’ %Pdror&&ﬂ &rhsf ssb‘ﬁﬁt%?]é? HQ E‘ﬁ% molsey eWe and
32 carbon at gig ¥t ﬁl&iﬂﬁ?ﬂa a ge
of 50 to 75 cargonr‘(gtggrrg1 c%n?ue?oiéﬁgour ce o aj%!%gr H by %t%ﬂsb@%
pol ybut enes mnalagméhbrbqudighwc paroleumofraath)m rpartleﬂlamlyr pamfﬁnawaman@ a

00- vl gt perched 4nd: FuopmaEshalBEs 35 dyloshRanialed apa ot erdet, J¥BHE num
trichloride gilg bg?ﬁtheﬁé 'élkt’fﬁé"s' Sith A9QR6sc Produicdndy fien gleﬁ-lmﬁwpf@dﬁsby
(greater t han 80% of t ot al repeating units) isobuténe repeating units of
t he confi gur ée-Banpoly(ethylene) greases) and other sources known to those skilled in the
' art. Any unsaturation in the R groups may be reduced or eliminated by
hydrogenation according to procedures known in the art.

In one preferred embodiment, at least one R is derived from polybutene.
In another preferred embodiment, R is derived from polypropylene.

As used herein, the term "hydrocarbyl or hydrocarbyl group” denotes a
group having a carbon atom directly attached to the remainder of the molecule
and having predominantly hydrocarbon character within the context of this
invention. Thus, the term "hydrocarbyl” includes hydrocarbon, as well as
substantially hydrocarbon, groups. Substantially hydrocarbon describes
groups, including. hydrocarbon based groups, which contain non-hydrocarbon

rr

substituents, or non-carbon atoms in a ring or chairi, which do not significantly

alter the predominantly hydrocarbon nature of the group.
Hydrocarbyl groups can contain up to three, preferably up to two, more
~ , preferably up to one, non-hydrocarbon substituent, or non-carbon heteroatom
in a ring or chain, for every ten cérbon atoms provided this non-hydrocarbon
substituent or non-carbon heteroatom does not significantly alter the
predominantly hydrocarbon character of the group. Those skilled in the art
will be aware of such heteroatoms, such as oxygen, sulfur and nitrogen, or
substituents, which include, for example, hydrokyl, alkoxyl, alkyl mercapto,



17 [err] These pol ybutenes are typically nonoolefinic. In one enbodi nent,
t he nonool efm c groups are vinylidene groups, i.e., groups of the formula
[err] although the pol ybutenes may al so conprise other olefinic .
-configurations. In one enbodi nent the polybutene is substantially
nonool efinic, conprising at |east about 50% vinylidene groups, nore
preferably at |east. about 80@6viny|idenelgroups. Such pol ybut enes are
described in US Patent 5,254,643, which 1'S hereby expressly incorporated
herein by reference. The attachnent of a hydrocarbyl group Rto the

‘aromati c noi t conmpounds of formula (I) of this invention can be
acconplishedg%%Lgﬁﬁgé%égsbf techni ques well known to those skilled in the

art. One parti cul Bxampies oBhyérccarbyli groaps inclhde Foiteste) néy micessarilgdirited

wherein an olenhné&gwg‘, a polyner contalning an ol efinic bond), or
hal ogenat ed 0 v ME3enat ed anal og thereof, is reacted with a phenol in

(e enere. ot po(he, hygricytal e, U eCanpaic od. L) &6 algsgH.
techni que i nalidyclic (etg, cyeloalkyd, eycloalienyl)dzroups, aromationgioups de zpphbenylch
aas Company BREYDY Grorakii| APHEHE- 4RSS OR SHDRIBIS BOIpuic FPRpLand
Technol ooy . TECa e | ooy i Exlpd Shelete e, PR s Rtip BRI pnether
di vi si on of paitionvof ¢he molecalepithat, is\.for example) any Race indicated 7£r00pSs ; may
fefr ence. f oOEFAEEIOHR 4 AislEtaByar di ng Bl Kyl ation of aromatic
conmpounds. QO her g)_;ual hﬁb@iﬁfeﬁphy?wa% gﬁﬁﬁgpitﬁiﬁ: ist ahbse msf 8éntaining
attachi ng the hydrocarbon-based group R t0 the aromatic noirety Ar wl |
non-hydrocarbon-containing substituents which, in the context of this invention,
do not significantly alter the predominantly hydrocarbon character; those
skilled in the art will be aware of such -groups (e.g., hydroxy, alkoxy,
mercapto, alkylmercapto, nitro, nitroso, sulfoxy, etc.); _

(3) hetero groups, that is, -groups which will, while having a
predominantly hydrocarbon character within the context of this invention,
contain atoms other than carbon present in a ring or chain otherwise composed
of carbon atoms. Suitable heteroatoms will be apparent to those of ordinary
skill in the art and include, for example, sulfur, oxygen, nitrogen. Such groups
as, e.g., pyridyl, furyl, thienyl, imidazolyl, etc. are representative of
heteroatom containing cyclic groups. .

Typically, no more than about two, preferably no more than one, non-
hydrocarbon substituent or non-carbon atom in a chain or ring will be present
for every ten carbon atoms in the hydrocarbyl group. -

5 Usually the hydrocarl_)yl groups are purely hydrocarbon and contain
substantially no non-hydrocarbon groups, substituents or heteroatoms.
| Preferably, hydrocarbyl groups R are substantially saturated. By
substantially saturated it is meant that the group contains no more than one
carbon-to-carbon unsaturated bond, olefinic unsaﬁlration, for every ten carbon-

to-carbon bonds present. Usually, they contain no more than one carbon-to-




18 occur readily .to-those skilled in.the art. The Goups Z Each Z is

I ndependently OH, |ower al koxy, [err], or [err] wherein each [err] is

i ndependent|y a dival ent hydrocarbyl group, [err] is H or hydrocarbyl and b
~is a nunber ranging from1l to about 30. The subscript c indicates the
nunber of Z groups that nmay be present as substituents on each Ar group.
There will be at |east one Z group subs&ituent, and there nmay be nore,
dependi ng on the value of the subscript ﬁ] For the purposes of this

i nvention, ¢ is a nunber ranging from1 to about 3. In a preferred

enbodi nment ' A ' %%]%ﬁ ilﬁﬁfa‘) [ -

her ei nbel OW’&&"%@H?O&Q%TWA may e&'?a en Xgrgg?ggfﬁpg make ?Jéiaﬂbgﬁlogon%sf _
t he formul a.present] Is onelespeciakhy preferredeembodiments the hydodeaybyl geoumpRoisunds
of formula (lL1) enplqyved in this invention contain,at |east two Z gLOUpPS
and ey contSHtstpRaty Hez ot Catbin o YR yBFaERicR 15 s i0chR tnadiido BEEY
foregoing gr t t di ar, o,ﬁi',gymﬁﬂ hSi r rﬁ-ia]Ep
aromatic nuc‘finetgg1 i'ﬂrx]@tcr??&ﬁ %?S'Ei;g) d?ﬁ’elgf’%’eeag%tﬁ,& however ?Pegsgk?ageﬁoat tached
to the same considered toubeealefinic nmsaturation.ondhat oisnt aromans EIGUPS; aFeeBeht

: Edgggng\;n?{%{ﬁ@g{?& %&@%ﬁ%&}?ﬁ.&g&ﬁﬁﬁe@ﬁ ;?1%&? ﬁcé‘?#gf irrﬁgdbﬁér ei nabove.
In a preferred enbageriBlf, hpdobarbyl s 'R 228 QubStantialty diliphatic Brafufe My
be [err]. In_another préferred enbodi nent, at |east one Z is O4d and at

| east one z thet jseithqy contaimrnmmoreithan qne noa-aliphatic foyelpalkyl..cyploalkenyl ome

formila [ errdroniitic) group for every 10 carbon atoms in the R group. Usually, however,
the R groups contain no more than one such non-aliphatic group for every 50
carbon atoms, and in many cases, they contain no such non-aliphatic groups;
that is, the typical R group is purely aliphatic. These purely aliphatic R groups
are alkyl or alkenyl groups. _

Specific non-limiting examples of substantially saturated hydrocarbyl R
groups are: methyl, tetra (propylene), nonyl, triisobutyl, oleyl, tetracontanyl,

. henpentacontanyl, a mixture of poly(ethylene/propylene) groups of about 35 to
about 70 carbon atoms, a mixture of the oxidatively or mechanically degraded
poly(ethylene/propylene) groups of about 35 to about 70 carbon atoms, a
mixture of poly (propylene/1-hexene) groups of about 80 to about 150 carbon
atoms, a mixture of poly(isobutene) groups having between 20 and 32 carbon
atoms, and a mixture of poly(isobutene) groups having an average of 50 to 75
carbon atoms. A preferred source of hydrocarbyl groups R are polybutenes
obtained by polymerization of a C, refinery stream having a butene content of
35 t0 75 weight percent and isobutene content of 15 to 60-weight percent in the
presence of a Lewis acid catalyst such as aluminum trichloride or boron
trifluoride. These polybutenes contain predominantly (greater than 80% of
total repeating units) isobutene repeating units of the configuration




| ower al koxy. As .mentioned herei nabove, each [err] is independently a

di val ent hydrocarbyl group. Preferably, [err] is an aromatic or an

al i phati c dival ent hydrocarbyl group. Mst preferably, [err] is an alkyl ene
group containing from2 to about 30 carbon atons, nore preferably from2 to
about 8 carbon atons 19 and nost preferably 2 or 3 carbon atons. [err]
Is preferably H or alkyl, nore preferably7d or I ower alkyl, that is,
containing from1l to about 7 carbon atonms. The subscript b typically ranges
from1l to about 30, preferably from1l to about 10, and nost preferably from
1 or 2 to about 5. The Goups [err], [err], [err] Each of the groups
[err], [err] and [err] is |ndependently H or 3wdrocarby| group. In one
enbodi ment, each, of [err], [err] and [err] is i ndependently, Hor a

hydr ocar byl group havi ng fron11 to abolH carbon atons, nore often from
1 to about 24 carbon atons. In a preferred ehbodlnent each of the

af orenenti oned groups is independently hydrd@%ﬁgor aIkyI or al kenyl. In one
preferred enbodi ngnt each_of [err], [err] and [err] is, |ndependently, H or

lower al kyl. In akhesgopelybniepes aze dypisally rm@mcﬁsﬁmc edBrpngs emhediment,
f h
| over - wihor EREafRR: kR 218 vilyIfien 085S, G, Shofios BY 8K K %ﬂ%ﬁﬁa?ktyfr or

al kenyl group neans from1l to 7 cartaﬁato ~The Goups [err] [err] is a
tenting substituent on an Ar group Nr] rray be H or any of the

groups defin her el nab e as subst tuent s .on ded that said
substi t uent ﬁ&%’&ﬁ&b& ﬁ:oxngysggﬁéﬁ{p HrgHogs.
substituents refepf eSné Oexﬁ%&hﬁ@ﬁt‘)\tﬁe ﬁél?ﬁﬁténé‘st’sugs@huﬂly%ndﬁéﬁﬂc

[err] is H
comprising at least about 50% vinylidene groups, more preferably at least

about 80% vmyhdene groups.

Such polybutenes are described in US Patent 5,254,643, which is hereby

expressly incorporated herein by reference.
The attachment of a hydrocarbyl group R to the aromatic moiety Ar of
the compounds of formula (I) of this invention can be accomplished by a
number of techniques well known to those skilled in the art. One particularly
suitable technique is the Friedel-Crafts reaction, wherein an olefin (e.g., a
polymer containing an olefinic bond), or halogenated or hydrohalogenated
analog thereof, is reacted with a pﬁenol in the presence of a Lewis acid
catalyst. Methods and conditions for cérrying out such reactions are well
known to those skilled in the art. Another technique involves the use of a
strong acid catalyst. Included among such catalysts are the Amberlyst® ion
exchange resins supplied by Rohm & Haas Company. See, for example, the
discussion in the article entitled, "Alkylation of Phenols" in "Kirk-Othmer
* Encyclopedia of Chemical Technology”, Third Edition, Vol. 2, pages 65-66,
Intersclence Publishers, a division of John Wiley and Company, N.Y., and
U.S. Patents 4 ,379,065; 4,663,063; and 4,708,809, all of which are expressly
incorporated herein by reference for relevant disclosures regarding alkylation
of aromatic compounds. Other equally appropriate and convenient techniques
for attaching the hydrocarbon-based group R to the aromatic moiety Ar will

D




or a hydrocarbyl .group, preferably Hor |ower alkyl, or |ower alkenyl, nobst
preferably, H The subscript y defines the nunber of 20 [err] groups
present in (I1l1). The nunber y is at |east one, usually a nunber ranging
.from1l to about 10, nore often from1 to about 3, and preferably 1. The
subscript x denotes the nunber of [err] groups present. For the purposes of
this invention, x normally ranges from,Q to about 8. In a preferred

enbodi ment, x is 0, 1 or 2. Mst prefe ly x equals 0. The Group A The
conmpound of formula (111) contains at | east one group A. \Wen y=1, the

than 1 the EOMBJeRAtsio FEpIeE BE AL S more than one aroup A A

| east one A‘F3§f1@ﬂ¥£%%dently, an am de or am de-containing group, a group

of the fornula Jerr erei n each [err S |ndependent 3¢ di val ent

hydr ocar byl gr oupEagh Zis indgpendently OHaJower m @00 eswherein

groups, carboxyl p8hoyRRpeAGR rl“ﬁvalentzﬁydmc:arbyl group, R® is H or hydrocarbyl
and b is a number ranging from 1 to about 30.

The subscript ¢ indicates the number of Z groups that may be present as
substifuents on each Ar group. There will be at least one Z group substituent,
and there may be more, depending on the value of the subscript m. For the
purposes of this invention, ¢ is a number ranging from 1 to about 3. In a
preferred embodiment, c is 1.

As mentioned hereinabove and discussed further hereinbelow, one Z and
one A may be taken together to make up a group of the formula.

O
I
—_— O - C -—

As will be appreciated from the foregoing, the compounds of formula
(IIT) employed in this invention contain at least two Z groups and may contain
one or more R groups as defined hereinabove. Each of the foregoing groups
must be attached to a carbon atom which is a part of an aromatic nucleus in the
Ar group. They need not, however, each be attached to the same aromatic
nucleus if more than one aromatic nucleus is present in the Ar group.

As mentioned hereinabove, each Z group may be, independently, OH,
lower alkoxy, O, or (OR’),0R® as defined hereinabove. In a preferred
embodiment, each Z is OH. In another embodiment, each Z may be O~ In

» another preferred embodiment, at least one Z is OH and at least one Z is O™
Alternatively, at least one Z may be a group of the formula (OR%,0R®, or
lower afkoxy. As mentioned hereinabove, each R® is independeritly a divalent
hydrocarbyl- group. Preferably, R® is an aromatic or an aliphatic divalent
hydrocarbyl group. Most preferably, R’ is an alkylene group containing from
2 to about 30 carbon atoms, more preferably from 2 to about 8 carbon atoms



groups, imdazoline-containing groups, oxazoline-containing groups or, one
Z and A taken together nake up a group of the formula [err] to forma

| act one group of the formula O [err] It is to be understood that conpounds
-of formula (I111) may conprise m xtures of the contenplated group A Wthin
t he preferred enbodi nrent wherein A is an amde or am de containing group it
Is preferred that carboxylic acid grougghor | act ones conprise no nore than
about 50% of the total carbonyl group taining functionality. Mre
preferably, no nore than about 30@6unreacted car boxylic aC|d groups or

| act one, evep R B ?ﬁ% bﬁ'?yo aw%ﬁ%@ﬁ le more

preferably no nore out ounreac “carboxylic a fone are
present. Of preferably Hmrtlbwemtaﬂeyl ﬂmﬁs;rcmﬂamﬂg)ﬁrom dtto aHamt Gcnmrbun dtoxhs.

;(r)(r)lrjrglsa 1] 2r2ra?/nc e etﬁintlg@y 100% act sﬁ%‘tgﬁ)dgyl | CBE’ if;pm 1o
Tormula [er i a%oYi'ﬂQOehﬁkl g8 i@fefdmyarrmﬁqeafnqswom 5, al koxyal kyl,

hydr oxyal kyl or y roup I'n a particular enbodi nent, bot h [err]
are H In adﬂmhﬁhgnntkﬁ odi nent at |east one [err] is hydrpcarbyl,

Each of the groups R', R? and R’ is independently H or a hydrocarbyl
group. In one embodiment, each of R!, R* and R® is, independently, H or a
hydrocarbyl group having from 1 to about 100 carbon atoms, more often from
1 to about 24 carbon atoms. In a preferred embodiment, each of the
aforementioned groups is independently hydrogen or alkyl or alkenyl. In one
preferred embodiment each of R', R® and R’ is, independently, H or lower
alkyl. In an especially preferred embodiment, each of the aforementioned
groups is H. For the purposes of this invention, the term "lower” when used in
the specification and claims to describe an alkyl or alkenyl group means from 1
to 7 carbon atoms. !

The Group R*

R* is a terminating substituent on an Ar group. As such, R* may'be H
or any of the groups defined hereinabove as substituents on Ar provided that
said substituent is monovalent. Thus, R* may be any of the optional
substituents referred to hereinabove, as well as R, Z or H. Most often, R*isH
or a hydrocarbyl group, preferably H or lower alkyl, or lower alkenyl, most

- preferably, H. '
The subscript y defines the number of



preferably al kyl, nore preferably lower alkyl and the other [err] is H
Especi.ally preferred is where one [err] is nethyl, ethyl or propyl and the
other [err] is H The term"lower" when used to describe hydrocarbyl groups.
-such as al kyl, al kenyl, etc., nmeans containing 7 or fewer carbon atons. In
one enbodi nent at |east one A has the general formula [err] wherein each Y
is a group of the fornmula [err] each [erep is a dival ent hydrocarbyl group
and each [err] is H, al koxyal kyl, hydroxyal kyl, a hydrocarbyl group, an

am nohydrocar byl group or an N al koxyal kyl - or hydroxyal kyl -substi tuted
am no hydrocarbyl group, and B is an am de grou an i m de-cont ai ni ng
group, an am de-contai ning group QR n acyl nﬁhg group. The subscript a may

be 0 or a nunber ranging from1 to}about 10 r typically, when Y is a
group of the fornula 23 [err] t esubscrl a'l ranges from1l to about
10, nore often from1l to about 6. en Y I r] the#subscript a '
typically ranges from1 to about 100, pref a rom 10 to about 50.
Preferably, each [err] is |ower alkylene su h]g hyl ene, propyl ene or

butyl ene. The groups B are %{ef erably selected fr acyl am no groups of the
formula [err] (VI) i '

.zc

groups present in (III). The m;inber y is at least one, usually a number ranging
from 1 to about 10, more often from 1 to about 3, and preferably 1.
The subscript x denotes the number of

groups present. .For the purposes of this invention, X normally ranges from O
to about 8. In a preferred embodiment, x is 0, 1 or 2. Most preferably x
equals 0.
The compound of formula (IIT) contains at least one group A. When
- . y=1, the compound of formula (II) contains one group A. When y is a
number greater than 1, the compound of formula (I) contains more than one
group A. At least one A is, independently, an amide or amide-containing
group, a group of the formula
T o
| |
- - C—(OR5) OH
wherein each R’ is independently a divalent hydrocarbyl group and b is a

number ranging from 1 to about 30, ester groups, carboxyl groups, acylamino



wherein each R7 i.s independently H, al koxyal kyl, hydroxyal kyl, hydrocarbyl,
am nohydrocar byl or an N-al koxyakyl- or N hydroxyal kyl -substituted am no
hydr ocarbyl group and T is hydrocarbyl, groups of the fornula [err] wherein
- each conponent of this group is defined herei nabove, or imde- containing
groups. In another enbodi nent, at |east one A has the fornmula 24 [err] .
wherein each Y is a group of the fornulasherr] each [err] is independently
a dival ent hydrocarbyl group, each [err] i1s independently H, al koxyal kyl,
hydr oxyal kyl or hydrocarbyl and each [err] is independently H, al koxyal kyl,

hydr oxyal kybroupsh ishidizaliagcofitanifg groups] orivolireceortiinify PeoupPoradne Z
N- al koxyal kyl  or hydroxyal kyl substituied am nohydrocarbyl” group and a is

as defined hmeimn\togethermakani;iwfimlﬂ]afmeeﬂmmﬂﬂ enbodi nent, Ais a
err

group of the formula [err] wherein is an ethyl ene, propylene or

butyl ene group, nost preferably ethylene, @1d t is a nunber ranging from|
to about 4. In still another enbodi ment at||l east one A has the formula
wherein each Y is a group of the formur—[€+] each [err] is independently
a dival ent hydrocarbyl group, each [err] is independently H or "hydrocar byl

and each [ eta form afdactene group ef/the foymulayal kyl , a

/. o
/ I R2\
;__/ /C - l \
0 o | @

!
Rl - ]
I \ .l£3 x /

Preferably each A is independently an amide or amide-containing group
or A and Z, taken together make up a group of the formula
. _ o
Il
-0-C-
to generate the lactone group (IV). =
It is to be understood that compounds of formula (IIf) may comprise
nﬂxnntscﬁfheconmnqmmbdgguuplt
Within the preferred embodiment wherein A is an amide or amide
containing group it -is prefén:ed that carboxylic acid groups or lactones
comprise no more than about 50% of the total carbonyl group containing
+ functionality. More preferably, no more than about 30% unreacted carboxylic
acid groups or lactone, even more preferably, no more than about 15% and
even more preferably, no more than about 5% unreacted carboxylic acid or
lactone are present. Of course, in the other preferred embodiment, the
compound of formula IIl may comprise essentially 100% lactone or carboxylic

acid groups.



hydr ocar byl group, an am nohydrocarbyl group, or an N al koxyal kyl - or 25
hydr oxyal kyl - substituted am nohydrocarbyl group and a is as defined

her ei nabove. I n one preferred enbodi nent at | east one, and nore preferably
=each, Ar in fornmula (1) has the fornula [err] In another preferred

enbodi ment at |east one Ar is a linked aromatic group corresponding to t he
formula [err] wherein each el enent of 2RBe formula is as descri bed

her ei nabove. Preferably each ar is independently a benzene nucleus or a
napht hal ene nucl eus, nost preferably a benzene nucleus. In one particularly
preferred enbodilneone embodinent, ahleast one Asisramdmidengraupeofithe formutesi st i ng
of a benzene nucl eus, a | ower al ky] ene bridged, preferably nethyl ene

bri dged, benzene nucl eus or a na hal ene nucl eus. Mst preferably each Ar

I s a benzene nucl eus. In one partqpularly preferred enbodi nent at | east one
Zis -CHor [err], nore preferably O—l Esp i?g preferred is where each
Zis - OH In another preferredel® )% is OH mand c are each
one, x=0O Ar has. no optional substltuents and [erp] =H. In an especially

From L to ARIEIboCa obs it oRGEDRISAL |, oAlkpayabirloy hyarOaHcrl gk # ng-
”Om4t°‘mﬂﬁdﬁﬁ§% n at ons.
In a particular embodiment, both R® are H.
In another particular embodiment at least one R8 is hydrocarbyl,
preferably alkyl, more preferably lower alkyl and the other R® is H. Especially
preferred is where one R® is methyl, ethyl or propyl and the other R® is H.
The term “lower” when used to describe hydrocarbyl groups such as
alkyl, alkenyl, etc., means containing 7 or fewer carbon atoms.
In one embodiment at least one A has the general formula

i -
-C-N—(¥3; R>B R\
wherein each Y is a group of the formula
R5N- or -R%0- ,

R7

) each R’ is a divalent hydrocarbyl group and each R’ is H, alkoxyalkyl,
“hydroxyalkyl, a hydrocarbyl group, an aminohydrocarbyl group or an N-
alkoxyalkyl- or hydroxyalkyl-substituted amino hydrocarbyl group, and B is an
am1de group, an imide-containing group, an amide-containing group or am
acylammo group. The subscript a may be 0 or a mumber ranging from 1 to
about 100. More typically, when Y is a group of the formula



Preferably Ris allyl or substantially saturated al kenyl. 26 Wthin this
especi.ally preferred enbodi nent the two-stroke cycle lubricants of this
i nvention contain a conpound of the formula OH A H R
R wherein [err] is Hor an alkyl or alkenyl group containing from1l to
about 20 carbon atons and each R is independently a hydrocarbyl group
containing from4 to about 300 carbonzgtons and A is an am de or an
am de-contai ning group. Wth respect to this especially preferred
enbodi ment at | east one A is preferably a group of the fornula [err]
wherein [err] is an ethylene,’prop*&sn or butylene group, and t is a
nunber ranging from1l to about 4. = her enbodi nent at | east one Ais
an am de group of the fornula O -C—N—?&g; 2 wherein each [err] is

i ndependently H or a hydrocarbyl group 7n a particul ar enbodi nent, both
. [err] are H In another particular enblﬁ'nent a§ |least one [err] is

hydrocar byl , preferably,al kyl, .nore, preferaply | owe alkyl and the ofher
[err] is H.ﬂ"Es%&’éFHP"I bxpl@ﬁ r@ﬂmg Wﬁ@g@“toi&’ }EIQ?IH 0 nrééﬂyi,toe? t é-r
propyl and {0 ] A : m@hg' hﬁmg r ti Qe peghal |y
preferred enbogi tr?q\e(ri\%-[RtéFlje] tﬂv}g-%&tbrsétgpcay eh?ltlj%rl C %?sﬁgﬁ]t%iqg %\@EH?IG%’I’I
contai n a cpreferably from 1@ té about 50.

Preferably, each R’ is lqwer alkylene such as ethylene, propylene or

butylene. _ .
The groups B are preferably selected from acylamino groups of the
formula |
v d
N—C—T V)

wherein each R’ is.independently H, alkoxyalkyl, hydroxyalkyl, hydrocarbyl,
aminohydrocarbyl or an N-alkoxyalkyl- or N-hydroxyalkyl-substituted amino
hydrocarbyl group and T is hydrocarbyl, groups of the formula

y | |
wherein each component of this group is defined hereinabove, or imide-

containing groups.
In another embodiment, at least one A has the formula



27 [err] wherein [err] is Hor an alkyl or alkenyl group containing froml
to about 20 carbon atons and each R is independently a hydrocarbyl group
containing from4 to about 300 carbon atons, and A is CH or [err] wherein
~[err] is a lower alkylene group and b is a nunber ranging fromO to about
30,-and Bis OHor A and B together are -0- such that the conpound
conprises a |lactone. The products of .e oyed as additives in the

t wo-stroke cycle |ubricant conpositions®of this invention nmay be readily
prepared by reacting (a) at |east one reactant of the formula [err] (XI)
wherein R is a hydrocar byl ghgup as defined hereinabove, mranges fromO to
about 6, preferably 1 or !? st preferably 1, Ar is an aromatic group
containing from5 to abouﬂIS carbonsatomalumﬂr@ fromO to 3 optional
substituents selected fr INe(¥)o dRRE( ced her ei(NdiDye, wherein s is an
I nteger of at least 1 angmgrsange§qFron1 tdZabout 3, wherein the total of

s+mtc does gﬂﬁﬁ? es of Ar available for _
substituti o‘&ﬁgrﬁ@(%@gfag% [ eéfﬁ{grfg?{r?gg%ve, and (b) a carboxylic
reactant of the fornula [err]y§ ) wherein each of [err],
[err] and [err] is independéh‘lﬂﬂﬁ or thydfg%gihyl gtoup, [err]

|

each R’ is independently a  divalent hydrocarbyl groﬁp, each R" is
independently H, alkoxyalkyl, hydroxyalkyl or hydrocarbyl and each R’ is
independently H, alkoxyalkyl, hydroxyalkyl, a hydrocarbyl group, an
aminohydrocarbyl group, or an N-alkoxyalkyl or hydroxyalkyl substituted
aminohydrocarbyl group and a is as defined hereinabove.
In a particularly preferred embodiment, A is a group of the formula
(0 I H
Il
| C-N+<R°-N )T H X) |
wherein R’ is an ethylene, propylene or butylene group, most preferably
ethylene, and t is a number ranging from 1 to about 4.
In still another embodiment at léast one A has the formula

o R’

. |
| él\ll—(Y)—a »%-0R’ @

wherein each Y is a group of the formula
.R5N- or -R°O- ,

]£7

each R’ is independently a divalent hydrocarbyl group, each R’ is
independently H or hydrocarbyl and each R’ is H, alkoxyalkyl, hydroxyalkyl, a
hydrocarbyl group, an aminohydrocarbyl group, or am N-alkoxyalkyl- or



28 is Hor an alkyl group, and x is a nunber ranging fromO to about 8 and,
optionally, with (c) ammonia or an am ne having at | east one N-H group, as
described in greater detail hereinbelow, to forman am de. Wen [err] is H,
t he al dehyde noiety of reactant (Xil) may be hydrated. For exanpl e,
glyoxylic acid is readily available commercially as the hydrate having the
formula [err] Ayoxylic acid nonohydrate is the preferred reactant and is
readily avail able conmmercially, for ex%%ple from Hoechst - Cel anese, Al drich
Chem cal and Chem e-Linz. Water of hydration as well as any water generated

by the condensatlo tiQ t ef er.abl aned du t he cours t he
reacti on. RENge ﬁﬁ(yi aﬁ'&m&q %‘5@)’&[‘?@% oyhs SToUP g pg’l ﬁpﬁ‘ﬁ
appeari ng iﬂakhgm@bgve formul ae (XI) and (XI'l) are the sanme as reC|ted
her ei nabove formit;)r mul aef(g':e)d angl ). V\{]enb[ er rgn&s an alflgé;mgrou ;&ri S
preferably a lo One PyeLeHico g enp ak teastbone,, mgare pre yl€achh
‘reaction of. (é?ﬁ} ?DQQEJﬁ h@aﬁgpnally conducted in the presence of a
strong aC|dnE ‘@@ 5 % Iy useful catalysts are illustrated by

met hanesul fonic acid and papessol uenesul f oni The reaction is usually
conducted wth the renoval b) are preferably
pL?sgntdiB a nn:ar.ratio o] i -[od$ﬁts naylbe

obt ai ned by enpl oyi ng an eXs am)un of eN® efen us, nolar
ratios of (a):(b) of 1:1, 2:1, 3.1, etc. are conterrpl at ed and usef ul

products nmay be &bampthes prnier&;;/ embodamsnaat Jeassanep Agsison linkesk aromatie) of
formula (X jaC conpounds such as phenol s, both
substi t ut eoérg#?n‘ﬁdﬁy%@g%qéﬁh\mﬂ at he constraints
ar——(L-ar}—
w

wherein each element of the formula is as described hereinabove. Preferably

each ar is independently a benzene nucleus or a naphthalene nucleus, most
preferably a benzene nucleus.

In one particularly preferred embodiment, at least one Ar is a member
of the group consisting of a benzene nucleus, a lower alkylene bridged,
preferably methylene bridged, benzene nucleus or a naphthalene nucleus.

Most prefei’ably each Ar is a benzene nucleus.

In one particularly preferred embodiment at least one Z is -OH or
(ORS),,ORs, more preferably -OH. Especially preferred is where each Z is -
OH.

In another preferred embodiment, each Z is OH, m and ¢ are each one,
x=0, Ar has no optional substituents and R'=H.

In an especially preferred embodiment, each Ar is

R' is H or alkyl or alkenyl containing from 1 to about 20 carbon atoms, each R
is a hydrocarbyl group containing from 4 to about 300 carbon atoms.
Preferably R is alkyl or substantially saturated alkenyl.



29 inposed on Ar -herei nabove, al koxyl ated phenol s such as those prepared by
reacti-ng a phenolic conpound with an epoxide, and a variety of aromatic
hydr oxy compounds. In all the above cases, the aromatic groups bearing the
Z groups may be single ring, fused ring or |inked aromatic groups as
described in greater detail hereinabove. Specific illustrative exanples of
conpound (XI) enployed in the preparation of conpounds of fornula (I)

i ncl ude phenol, naphthol, 2,2'- dihydr88fybi phenyl, 4, 4-di hydroxybi phenyl,
3-hydroxyanthracene, 1,2,10 ant hracenetri ol , resorcinol 2-t-butyl phenol,

< butyl phenol web kY eopldithy PhRRBLR, Zofiflinkab e (ACHRle G
( MW 300- 800hxbsi¢hﬁﬁsldﬂtthném@1hcomixymbm eof thedfoemialal 000) - substi t ut ed

phenol , substituted naphthols corresponding to the above exenplified
phenols, nethylene-bis-phﬁgﬁ bi s- Ad- hydroxy3 enyl ) -2, 2- propane, and
hydr ocarbon substituted b phenol s mhereln t hg drocarbon substituents
are, for exanple, nethyl, butyI pol ybutenyl, etc.,

sul fi de-and pol ysul fi de 3f t he ﬁgéve, al koxyl at ed
derivatives of any of t onpou , etc. Preferred
conpounds of fornula (X are thosejthat w |l ped, to preferred conpounds
of formula (I11). Especially prefern@d are parg-al kyl phenols. The net hod
of preparation of nuneroug al kyl phenols is welg-known, and is generally
not a critical feature of this invention. Illustrative exanples of alkyl
phenol s andwhetein & isth on ahalkylnproalkenylogmbupstontainirigofrom & geraboyt 2@ne ar e

Pncor por at dkarhieh ghmb gid hEK R, sindgperkiently v drecartd oup chptniRg: from
E;‘(ﬂ?i n. Noftd b 30D EarBBR!AR6mS lankl & ﬁﬁﬁ%ﬁfﬁbd‘ré@ﬁﬁ&@&oﬁtﬁhﬂé ghaupul a
With respect to this especially preferred embodiment at least one A is
preferably a group of the formula

O H

] '
 -C-N
—RS N)—H ©

wherein R’ ﬁ;aﬁ.eﬂuﬂene,;nopykme or butylene group, and t is a number
ranging from 1 to about 4.

In another embodiment at least one A is an amide group of the formula
(0

' | —[(I:'—N-(Rs)
2

wherein each R° is independently H or a hydrocarbyl group.

In a particular embodiment, both R® are H.

In another particular embodiment at least one R® is hydrocarbyl,
preferably alkyl, more, preferably lower alkyl and the other R® is H. Especially
preferred is where one R® is methyl, ethyl or propyl and the other R® is H.

Also within the aforementioned especially preferred embodiment, the
two-stroke cycle lubricants of this invention contain a compound of the formula




i ncl ude gl yoxylic acid and ot her onega-oxoal kanoi c acids, keto al kanoic
aci ds such as pyruvic acid, levulinic acid, ketovaleric acids, ketobutyric
aci ds and nunerous others. The skilled worker will readily recogni ze the
appropriate conpound of fornmula (XIl) to enploy as a reactant to generate a
given internediate. Preferred conpounds of forrmula (XlII) are those that
will lead to 30 preferred conpoundsgyof formula (I11). U S. Patents
2,933,520 (Bader) and 3,954,808 (Elliott et. al.) describe procedures for
preparing the | actone or carboxylic acid via reaction of a phenol and acid.
These patents are expressly incorporated herein by reference for rel evant
di scl osures contai ned therein. tidaally, t he product obtained fromthe
‘reaction of the foregoiﬁg hydrd&i\gdbnatic coanyEFs and carboxylic acids
may be reacted with anmni a or an affne having aj [ east one N-H group.
Suitable am ne reactantg will be desgribed herei pbel ow. Exanpl es of

reactants are intended !! abl e reactants and are not

intended to be, and s aust i vEWIIYti ng t hereof.
The conpound ari sing b) may 'be a carboxylic
acid or a |lactone, depewding upon thegnature of 45. In particular, when
(a)- is a highly hindered hydroxy ar Batic conpouhd, the product from (a)
and (b) may be predom ngptly a carboxylic acid. 1f the 2- and 6- positions

are occupi ed, the carboxylic acid is the sole pﬂ%dyct. When t he hydroxy
Par o subst | (PG FCHSI B 05 4 AV 5 dkenh STOUD Bt BME G, I to about 20
carbon atoms and each R is independently a hydrocarbyl group containing from
4 to about 300 carbon atoms, and A' is OH or (OR’),OH wherein R’ is a lower
alkylene group and b is a number ranging from 0 to about 30, and B is OH or
A' and B together are -0- such that the compound comprises a lactone.
The products of employed as additives in the two-stroke cycle lubricant
compositions of this invention may be readily prepared by reacting
(@) at least one reactant of the formula

Rm'Ar'Zc

(XD
(B

wherein R is a hydrocarbyl group as defined hereinabove, m ranges from 0 to
- about 6, preferably 1 or 2, most preferably 1, Ar is an aromatic group
containing from 5 to about 30 carbon atoms haviné from 0 to 3 optional
substituents selected from the group described hereinabove, wherein s is an
integer of at least 1 and ¢ ranges from 1 to about 3, ‘wherein the total of
* s+m+c does not exceed the mumber of valences of Ar available for
substitution and Z is as defined hereinabove, and
(b)  a carboxylic reactant of the formula
R'CO(CRR?),COORY 0:41))
wherein each of R!, R? and R? is independently H or a hydrocarbyl group, R"



O'ten, the product arising fromthe reaction of (a) and (b) is a mxture
conpri.sing both | actone and carboxylic acid, although |actone usually
predoninates. It will be appreciated that the reaction of reactants (a) and
~(b) will lead to a compound containing a group Z , as described herei nabove
except that when the product is a |actone, Z nmay be absent. Am ne Reactants
Sui t abl e am nes, as.defined herein, contagin at | east one N-H group and

i ncl ude nonoani nes or. pol yam nes. Pol yanfhes, as defined herein, are am nes
having at | east two nitrogen atons The nmonoam nes generally contain from1l

to about 24 hmﬁg ?ﬁ“ﬂﬁg 8 sYcit 1
to 31 ab})slcjtPI QPg\ﬁn rgreﬁﬁ ]a %géﬁxlﬁ)ﬁﬂsin’? tm)noamegn??hy
uste1;1 u: in tapn?naéklyemnhn@mm%ommarmiﬁaxtmlllmymgmhmst one Nﬁrg;bup,

net ny am ne, e am an U mne | am ne, an

dodecyl ami ng %P&g%?%@ﬁm ’?%Elrﬂ é)f t hyl am ne,

di et hyl anine, di Wiy RAG 'R, thé Sideny &@hﬁkﬁe%‘ﬁf'i*ﬁ%c%&ﬁb’gﬂl? ifay be hydrated.

et hyl hexyl ami ne, etc. Tertiary nonoam nes

an ani de. | Fonezample,cglyouylieacid tis aeadil availab leagomomesciallyrask sher hydrate
Typi cal ly, W EXH‘IAE nes are prinmary or secondary al kanol anines or

m xtures t het'ed &%@%ed above, tertiary nonoamnes wll not react to
form am des; however tertiary al kargCOUOSHEHE®S sonetines can react to
forma tertiary am no group containing ester.” They tend to resist reaction
with the lactone internmedi ate. However, W¥en the internedi ate contains

carboxylic acid groups, reaction with th@ -OH-group of al kanol am nes can
| ead to ester “

\
CH C OH
Ho—

Glyoxylic acid monohydrate is the preferred reactant and is readily
available commercially, for example from Hoechst-Celanese, Aldrich Chemical
and Chemie-Linz.

Water of hydration as well as any water generated by the condensation
reaction is preferably removed during the course of the reaction. |

. Ranges of values and descriptions of the groups and subscripts appearing
in the above formulae (XI) and (XII) are the same as recited hereinabove for
formulae (I) and (II). When R is an alkyl group it is preferably a lower alkyl
group, most preferably, ethyl or methyl.

The reaction of (XI) and (XII) is normally conducted in the presence of
a strong acid catalyst. Particularly useful catalysts are illustrated by
methanesulfonic acid and para-toluenesulfonic acid. The reaction is usually
conducted with the removal of water. -

% Reactants (2) and (b) are preferably present in a molar ratio of about
2:1; however, useful products may be obtained by employing an excess amount
of either Teactant. Thus, molar ratios of (a):(b) of 1:1, 2:1, 1:2, 3:1, etc. are
contemplated and useful products may be obtained thereby. [Illustrative
examples of reactants (2) of formula (XI) include hydroxy aromatic componnds
such as phenols, both substituted and unsubstituted within the constraints




formati on. Al kanol am nes that can react to formam de can be represented,
for exanple, by the fornulae: [err] wherein each [err] is independently a
hydr ocar byl group of one to about 22 carbon atons or hydroxyhydrocar byl
.group of two to about 22 carbon atons, preferably one to about four, and R
I s.a dival ent hydrocarbyl group of about two to about 18 carbon atons,
preferably two to about four. The grou% R -OH in such formul ae represents
t he hydroxyhydrocarbyl group. R can bé~an acyclic, alicyclic or aromatic
group. TypicaIIy R is an acyclic straight or branched al kyl ene group such

then tuo | or EPORS.S8 AP hePRabive; K EREY pheBoRCHRACEY 588 pibRerel LT
by a direct reacting-4 oplenolioncdm ?duml Whhoamfbp@xlde,?»an@ea evapietyp rof éﬂ)rﬂam
oxygen, nltro n or sul fur L&@?rm a 5-, - or 8:nmenbered rjing

structure. <opap &hs/above %ﬁﬂeﬁeﬂlﬁ #@mai@ Sroups dearing thever

it E?LZFF&FE%%‘*‘@’%?"%%@Q SHHEe i, MOS0 g8 R Fomatt By S MSeribed in

LCS?ﬁiCS&”EL%’?éﬁ?‘hﬁ?‘*é?“r?é’fp”’py' igityy' oy o heﬁi's Thoce are
h%/ﬁregéygﬁg?/(hydrotsﬁﬂﬂ oi]}‘}smﬁogfg‘aéﬂ’ | © Wgylam 'SaCh
(I\I-(hydroxyhmﬁ) am ngB canx%feféi(.)ﬂrﬁfgm nt ﬁg¥egare r exg?rimze by
reaction of dihydrokybipherylaf dr4disydrokybiphenyks }Mdmmdmhraepn@sem@dl%y
the Tormil ae, & eidehetriol, resorcinol, 2-t-butyl phenol, 4-t-butyl phenol, 2-t-butyl alkyl

phenols, 2,6-di-t-butyl phenol, octyl phenol, cresols, propylene tetramer-
substituted phenol, propylene oligomer (MW 300-800)-substituted phenol,
polybutene (M, about 1000)-substituted phenol, substituted naphthols
| corresponding to the above exemplified phenols, methylene-bis-phenol, bis-(4-
hydroxyphenyl)-z,'z-propane, and hydrocarbon substituted bis-phenols wherein
the hydrocarbon substituents are, for example, methyl, butyl, heptyl, oleyl,
polybutenyl, etc., sulfide-and polysulfide-linked analogues of any of the above,
alkoxylated derivatives of any of the above hydroxy aromatic compounds, etc.
Preferred compounds of formula (XI) are those that will lead to preferred
compounds of formula (III). Especially preferred are para-alkyl phenols.

The method of preparation of numerous alkyl phenols is well-known,
and is generally not a critical feature of this invention. Illustrative examples of
alkyl phenols and related aromatic compounds and methods for preparing same
are give in U.S. Patent 4,740,321 to Davis et al. This patent is hereby
incorporated herein by reference for relevant disclosures contained therein.

Non-limiting examples of the carboxylic reactant (b) of formula (XII)
inclnde glyoxylic acid and other omega-oxoalkanoic acids, keto alkanoic acids
such as pyruvic acid, levulinic acid, ketovaleric acids, ketobutyric acids and
numerous others. The skilled worker will readily recognize the appropriate
compound of formula (XII) to employ as a reactant to generate a given
intermediate. Preferred compounds of formula (XII) are those that will lead to




and wherein x is a nunber fromabout 2 to about 15 and [err] and R are as
descri bed above. [err] may al so be a hydroxypol y(hydrocar byl oxy) group.

Q her useful am nes include ether am nes of the general formula [err]
wherein [err] is a hydrocarbyl group, preferably an aliphatic group, nore
preferably an al kyl group, containing from1l to about 24 carbon atonms, Rl
I's a dival ent hydrocarbyl group, prefer?PIy an al kyl ene group, containing
fromtwo to about 18 carbon atons, mor & preferably two to about 4 carbon

atons and [err] 33 is Hor hydrocarbyl preferably H or aliphatic, nore
preferably £ Wien R7 is not H then it
preferably :_gﬁr?ﬁé{% tal ﬁl Qg? rom one to about 24 carbon atons.

Especial |y pref erUeS @atmts 3;93&‘52@(3&&)5&1@3@95@808 @lHett éthal.haiescribe

SURFAM err] prodyced nd mar ket ed Sea Land Chem cal Co. The amne ma
al so be a po&p&ﬁa ta &p&ﬁ?ﬁ e 0F GRrbeRdic éCIdcY/laIl'G&ﬁKmeflacphenoi/

het erocycl i C?]IR'I marhé‘s Eﬁg@% p
pol yam nes, drag{gz cont gl I ng pﬁl%yg%q nesy arcé Eéﬂd@?eﬁ%eg&f)g%l iC
pol yam nes. mlmdmctnsumc ¢herefir.esent ed by the formula [err]
wherein n has an ue t ween about, 1 and about 10, preferably
about 2 to about ép%ﬂﬂﬁgy’p% ﬁ @medtzj &!ﬁnre@ctl%cp fit ﬁ'@ foregping e
group has frigpardxy oarsifatic 1 b%‘? r ﬁ?@pt 0
nore prefera- bly about 2cto out 4%%@“ g gﬁi en hbgdrltgg%%ﬁo%gp
al i phati ¢ orammonia or an amine having at least one N-H group. Sultable amine reactants
will be described hereinbelow. _
Examples of reactants are intended to be illustrative of suitable reactants
- and are not intended to be, and should not be viewed as, an exhaustive listing

thereof.

The compound arising from the reaction of (a) and (b) may be a
carboxylic acid or a lactone, depending upon the nature of (a). In particular,
when (a) is a highly hindered hydroxy aromatic compound, the product from
(2) and (b) may be predominantly a carboxylic acid. If the 2- and 6- positions
are occupied, the carboxylic acid is the sole product. When the hydroxy
aromatic reactant (a) is less hindered, a lactone is generated. Para-substituted
phenols usually result in lactone formation.

Often, the product arising from the reaction of (a) and (b) is a mixture
comprising both lactone and carboxylic acid, although lactone usually
predominates.

It will be appreciated that the reaction of reactants (a) and (b) will lead
to a compound containing a group Z , as described hereinabove except that

«, When the product is a lactone, Z may be absent.
Amine Reactants

Suitable amines, as defined herein, contain at least one N-H group and
include monoamines or polyamines. Polyamines, as defined herein, are amines
having at least two nitrogen atoms. The monoammes generally contain from 1

N to about 24 carbon atoms, preferably 1to about 12, and more preferably 1 to



hydr oxy-substituted aliphatic group of up to about 30 carbon atons.
Preferably R5 is Hor |ower alkyl, nost preferably, H Al kyl ene pol yam nes
i ncl ude met hyl ene pol yam nes, ethyl ene pol yam nes, butylene polyam nes,
-propyl ene polyanm nes, pentylene pol yam nes, etc. H gher honol ogs and

rel ated heterocyclic am nes such as piperazines and N-am no

al kyl -substituted piperazines are al sogj ncluded. Specific exanples of such
pol yam nes are ethyl ene diam ne, tri-ethyl ene tetram ne,

tris-(2-am noethyl)am ne, propylene diamne, trinethylene diam ne,

trlpropylen I o} py , i ne,
hexaet hyl ene %t@%ﬁgm&é [P%E&#'Jhﬁ&lérl egami;}r{]%&I;b?ﬁc‘.)it ﬁg@lﬁﬁéﬁ%@fe éﬁrer ed
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nore than 2 tmn @d or
further am n%%lrﬁéups %r eéeragﬁy sucés p%)i ylg%Snes con aln no ﬁle@}ﬂ%gen at ons
on the secordiprop }flammcer drbuﬁxdagnne,ps methyibutylamine, usethylheaylantineof etdii s
type includ dl.al K am noal k amn hydr oc | substituted

pi per azi neser NQATUNES | QOtHBﬂ’i'i Egtomr@ga% é)l?vdenm ng two or
nore of the abovehp%ﬁ,q]e}l lewd fit, "Efe AhBné uggf yl ﬁg?r@{g,gmme

m xtures of two or nore of the aforedescri bed po yam es

pol yam nes, TFypinally, sherchydroxyamineseard (pmnaabcm‘e seemm:lqcryeaﬂﬂanehmmes or
pol yam nes. Sl RefRor ASSiiks o5k bSO RifRr I bR TS o

- amides; however tertiary alkanol monoamines sometlmes can react to form a

tertiary amino group containing ester. They tend to resist reaction with the

lactone intermediate. However, when the intermediate contains carboxylic acid

_groups, reaction with the -OH group of alkanolamines can lead to ester

formation. Alkanol amines that can react to form amide can be represented,

for example, by the formulae:

H2 N—R'—OH, and

H
\- N R’ OH,
4
wherein each R, is independeml‘y a hydrocarbyl group of one to about 22
carbon atoms or hydroxyhydrocarbyl group of two to about 22 carbon atoms,
preferably one to about four, and R' is a divalent hydrocarbyl group of about
two to about 18 carbon atoms, preferably two to about four. The group
-R'-OH in such formulae represents the hydroxyhydrocarbyl group. R’ can be
- an acyclic, alicyclic or aromatic group. Typically, R' is an acyclic straight or
branched aikylene group such as an ethylene, 1,2-propylene, 1,2-butylene,
1,2-octadecylene, etc. group. When two R* groups are present in the same
molecule they can be joined by a direct carbon-to-carbon bond or through a



Vol . 7, pages 22-37, Interscience Publishers, New York (1965). Such

polyam nes are nost conveniently prepared by the reaction of ethylene

di chl oride with ammonia or by reaction of an ethylene imne with-a ring

= openi ng reagent such as water, amonia, etc. These reactions result in the
production of a conplex m xture of polyal kyl ene pol yam nes including cyclic
condensati on products such as the aforggescri bed pi perazines. Ethylene

pol yam ne m xtures are useful. Qther usSé&ful types of polyam ne m xtures are
those resulting fromstripping of the above-described polyam ne mxtures to
| eave as reppfesa t i._okﬁ%é ehi?@. a %ﬁ]fg@ t ' .q 141 gghernl
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gravity at IléxdebHdinkeS, cthidzdlitifes an@efheclikei ITwsioallPYy howeer, @ach3RY Ssand

a viscosity_ at 40 err]C of 121 centistokes. Gas chromatography anal ysis of
such a sanpindependentlysa mathyl, @ﬂgdqupgghbumdpenwhosﬁlegyggmp; |
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These al ky| Fhesaohieanhydrokppolytiydrocarbyfos)C|dralegyndenseie ogbdveodisetibeguch

as pi perazi ne_and hi gher analogs of diéthylenetriam ne,

tri et hyl enehpdioxy; adRgsd(these analegs alsa rinelude hydrogyl-substitatedsoxyalkylene
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secondary afomexamplep.byTbeactipdrofk gpoxides with aforedescribed amines and can be
represented by the formulae:

H, N— (R'0)—H,

H
\ N——®RO)H,

v

4

and

/ N——(R'O) E—H
wherein x is a number from about 2 to about 15 and R, and R' are as described
above. R, may also be a hydroxypoly(hydrocarbyloxy) group.

. Other useful amines include ether amines of the general formula
|  ROR'NHR,
wherein R is a hydrocarbyl group, preferably an aliphatic group, more
- preferably an alkyl group, containing from 1 to about 24 carbon atoms,_R1 isa
divalent hydrocarbyl group, preferably an alkylene group, containing from two
to about 18 carbon atoms, more preferably two to about 4 carbon atoms and R



conpounds are pref.erably -pol yhydric al cohols and am nes. Preferably the
hydroxy compounds are pol yhydric am nes. Polyhydric am nes include any of

t he above-descri bed nonoam nes reacted with an al kyl ene oxide (e.qg.

et hyl ene oxi de, propyl ene oxide, butylene oxide, etc.) having two to about
20 carbon atoms, preferably two to about four. Exanples of polyhydric

am nes include tri-(hydroxypropyl)am ne, 3Srls (hydr oxymet hyl ) ani no net hane,
2-am no-2- nethyl -1, 3- propanedi ol ,

N, NN ,N -tetrakis(2- hydroxypropyl)ethylenedlan1ne, and

N N ool B SRNARE! BORahly e, BBk BRI A,
products or cmogepseférably rIeIs Wiien Bgsis mdicH, ahey ot thef:mlng am}lyafﬂtiimng

reactants include triet h etram ne (TETA tetraet hyl enepent am_ne
(TEPA), pent pﬂyp&ﬁeﬂee pecially oprefenrod athers amikes are

POl yani ne 1 oaPn Vaater e&)%; o ceo%%%ﬁ%ﬁ“ “skfiied A e B, S

t enper at ure, LantChemitaCo60[err] C to about 265[err]C in the presence of
an acid catal yst. e am ne cong ensat es and_ net hods of making the sane are
described in Steck JBay yaming. e pelyastine snay Peta}lp tic,

ref erence fogcycfl&alﬂih%ﬁ Oﬁh‘fe?oé#nes c SRS 52! ERar %af@fﬁ&dgo ol ftiude’

anot her enbodi"nent r'oxXy-co i ni NQg nes.

Hydr oxy- cont aalhylegeppryammes ahydraxy wonlaidingx nem'ylplﬂyammebardnd
al koxyl at ed I m nes can al so be use Such pol yam nes can be
made by react énHBQ%rlbed al kyl ene anmines with one or more of

t he above-d ib de- al kanol
the above- descr eAll@lEﬁéﬁGB'aﬁﬁhé’seire Spfdedfebyf the Ritufiifade- al kanol ami ne
HN —(Alkylene-N)— Rs

| R5 R5

wherein n has an average value between about 1 and about 10, preferably about
2 to about 7, more preferably about 2 to about 5, and the "Alkylene" group has
from 1 to about 10 carbon atoms, preferably about 2 to about 6, more prefera-
bly about 2 to about 4. R is independently hydrogen or an aliphatic or
hydroxy-substituted aliphatic group of up to about 30 carbon atoms. Preferably

R is H or lower alkyl, most preferably, H. | |
Alkylene polyamines include methylene polyamines, ethylene
- polyamines, butylene polyamines, propylene polyamines, pentylene
polyamines, etc. Higher homologs and related heterocyclic amines such as
piperazines and N-amino alkyl-substituted piperazines_are also included.
Specific examples of such polyamines are ethylene diamine, triethylene
tetramine, tris-(2-aminoethyl)amine, propylene diamine, trimethylene diamine,
tripropylene tetramine, dimethylaminopropyl amine, tetracthylene pentamine,

hexaethylene heptamine, pentaethylenehexamine, etc.

_ Particularly preferred polyamines are these wherein one amino group
has at least one, preferably two hydrogens and the second amino group and



reaction products can also be used such as the products nade by reacting

t he aforedescribed primary, secondary or tertiary al kanolamnes with

et hyl ene, propyl ene or higher epoxides in a 1.1 to 1.2 nolar ratio.
~-Reactant ratios and tenperatures for carrying out such reactions are known

to.those skilled in the art. Specific exanples of al koxyl ated

al kyl enepol yam nes lnclude\N-(2-hydro§éethyl) et hyl enedi am ne,

NN- di - ( 2- hydr oxy et hyl) - et hyl enedi am ne, 1- (2- hydr oxyet hyl ) pi per azi ne,

nono- ( hydroxy propyl)-substituted tetraethyl enepentam ne ,

N ( 3- hydroxm %lmtj ﬁ({gﬁ;{ﬁ;s @ﬁp haler %ﬁﬂﬁa] lartgd by
condensation o é% e abOve ipﬁhggpggg y§?€3§3§3§?§§hiﬁg%%§ yanlﬁggﬁ?ﬁsough
am no gr oupsneant thavingyho rmore tham2 o ppaferably |nd avorecthan el llydregen atomatpesn

t hrough am no _groMps resul t.s 4 n a higher amne.acconmpanj ed.by renoval .of
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pol yam nes ihc| iridi zeddi nes, |igines, tetra- and °
dihydropyrigﬁ ; Fsﬁﬁiwgﬁggﬁﬁﬁﬁgllﬁ?gzgﬁgpgﬁﬁﬁﬁ%g#eﬂnjdazoles,.di- and
tetra- hydroi m dgZighes. hemelogZ | 6titained s Yy ddiRiensidg’ | t9@5. or more of the

N- am noal kyl nor phol™i nes, 'N-am noal kyl t hi onor phol i nes, .
N- ani noal kyRppye-natadnalkylene aminesopte similardyi| vsgfigi pe raxei mixtures, ofi s or

azoci nes, a ' | . - .. di- and perhydro derivatives of
each of theﬁgggggﬁgﬁ%ﬁﬁﬁggﬁﬁgggﬁhéﬁaﬁ *nore of these heterocyclic am nes.
Preferred het er oBthylepeapolyamines; &ivh 28t sorat edf those dnéntionkE rabdve, are

het erocyclic am nes containing only nitrogen, or nitrogen with ox

and/ or sul fm'efﬁﬁ'eflﬁlplm-r | AELERS yntdfémbupdgr&h b@achgg : .g]gﬂﬁes,
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Vol. 7, pages 22-37, Interscience Publishers, New York (1965). Such
polyamines are most conveniently prepared by the reaction of ethylene
dichloride with ammonia or by reaction of an ethylene imine with a ring
opening reagent such as water, ammonia, etc. These reactions result in the
production of a complex mixture of polyalkylene polyamines including cyclic
condensation products such as the aforedescribed piperazines. Ethylene
polyamine mixtures are useful.
Other useful types of poljramima mixtures are those resulting from
- stripping of the above-described polyamine mixtures to leave as residue what is
often termed "polyamine bottoms". In general, alkylene polyamine bottoms
can be characterized as having less than two, usually less than 1% (by weight)
material boiling below about 200°C. A typical sample of such ethylene
,, polyamine bottoms obtained from the Dow Chemical Company of Freeport,
Texas, designated "E-100" has a specific gravity at 15.6°C of 1.0168, a percent
nitrogen by weight of 33.15 and a viscosity at 40°C of 121 centistokes. Gas
chromatography analysis of such a sample contains about 0.93% "Light Ends"
(most probably diethylenetriamine), 0.72% triethylenetetramine, 21.74%
tetracthylene pentaamine and 76.61% pentaethylene hexamine and higher (by




pi perazi nes, norpholine, am noal kyl substituted norpholines, -pyrrolidine,
and am noal kyl -substituted pyrrolidines, are especially preferred. Usually
t he -37 am noal kyl substituents are substituted on a nitrogen atom

form ng part of the hetero ring. Speci fic exanpl es of such heterocyclic
amnes include N am nopropyl nor phol i ne, N-am noet hyl pi perazi ne, and

N, N - di am no- et hyl pi perazi ne. Hydro al kyl substituted heterocyclic

pol yam nes are al so useful. Exanpl es”Tnclude N hydroxyethyl pi perazi ne and
the like. In another enbodi nment, the amne is a pol yal kene-substituted

ani ne.  Thesqyfighijal kapgse WY ekt BRIVARARS bABC ihelkie ydlie |gengitio e

in the art are disclosed in"U’S. patents 3, 554;7 3, 438,
3, 454, 555; qzredm;tsosucm as5pirgsazine d abd 8 higixao. anaim pﬁtdmhylamtnanmy

i ncor porate h ef nce k[ di scl osure of polyal kene-substituted
am nes and &EF&RQ’&%“ gﬂf&f nﬂ{qﬁ% Typi cal Iy, pol yal kene-substituted
‘amines are prepaf&ﬂo&ﬁrh@éﬁl @ahﬁhé%ﬁ&icﬁﬂensdﬁcﬁfﬁfo&wosﬂxﬁdwtre&uon

ol efins and oIefln pol ymers (pol yal kenes) with am'hes (nbno- or
pol yani nes) .of TRk lgastnese nhydioayacompounde veith rals least cone qolyaring. reactaml es
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di am ne and ¢xide,! propylene oxide, butylene oxide, etc.) havmg two to about 20 carbon
atoms, preferably two to about four. Examples of polyhydric amines include
tri-Chydroxypropyl)amine, tris-thydroxymethyl)amino methane, 2-amino-2-
methyl-1,3-propanediol, N,N,N' ,N'-tetrakis(2-hydroxypropyl)ethylenediamine,
and N,N,N',N'-tetrakis(2-hydroxyethyl)ethylenediamine.

Polyamine reactants, which react with the polyhydric alcohol or amine
to form the condensation products or condensed amines, are described above.
Preferred polyamine reactants include triethylenetetramine (TETA),
tetracthylenepentamine (TEPA), pentaethylenchexamine (PEHA), and mixtures
of polyamines such as the above-described "amine bottoms".

The condensation reaction of the polyamine reactant with the hydroxy
compound is conducted at an elevated temperature, usually about 60°C to about
265°C in the presence of an acid catalyst.

The amine condensates and methods of making the same are described
in Steckel (US 5,053,152) which is incorporated herein-by reference for its
disclosure to the condensates and methods of making.

In another embodiment, the polyamines are hydroxy-containing
polyamines. Hydroxy-containing polyamine analogs of hydroxy monoamines,
particularly alkoxylated alkylenepolyamines can also be used. Such polyamines
can be made by reacting the above-described alkylene amines with one or more
of the above-described alkylene oxides. Similar alkylene oxide-alkanolamine




The pol yal kene substituted amne is characterized as containing from at

| east about 8 carbon atons, preferably at | east about 30; nore preferably
at | east about 35 up to about 300 carbon atons, preferably 200, nore
‘preferably 100. In one enbodi nment, the polyal kene substituted amne is
characterized by an n (nunber average nol ecul ar weight) value of at |east
about 500. General-_ly, the polyal kene stituted amne is characterized
by an n val ue of about 500 to about 5000, preferably about 800 to about
2500. In another enbodi nent n varies between about 500 to about 1200 or

1300. 38 rghqidiPbiciiueaesn Al bised shble A0heapreanstsSabae By resttng e

are derived |nclude honopol yners and i nterpol ynmers of polynerizabl e olefin
mononer s of aforedesgsihed peinadiyb ovecandarny; ousiertiany 2lkanolaspinesewith ethylens.y 2
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Pr ef er abl Y, the pol ymer is a homopol ynmer. An exanple of a preferred
honmopol yrer 3k a poI ybut ene, preferably a pol ybutene in which about 50% of

the pol yner |sd fr ut ype Y HEEP
conventi onal pro? ures. Wg?orér% B@k?@a&g %Hﬁﬂggo@gﬁ% éfhgﬁlgﬂn%dr%
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accept abl e. diamine; abtcy, Hagher dwomelo@s obtained by condensaﬁon of the above
illustrated hydroxy-containing polyamines through amino groups or through
hydroxy groups are likewise useful. Condensation through amino groups
results in a higher amine accompanied by removal of ammonia while

condensation through the hydroxy groups results in products containing ether
linkages accompanied by removal of water. Mixtures of two or more of any of
the aforesaid polyamines are also useful.
In another embodiment, the polyamine may be 2 heterocyclic polyamine.
The heterocyclic polyamines include aziridines, azetidines, azolidines, tetra-
and dihydropyridines, pyrroles, indoles, piperidines, imidazoles, di- and tetra-
hydroimidazoles, piperazines, isoindoles, purines, N-aminoalkylmorpholines,
N-aminoalkylthiomorpholines, N-aminoalkylpiperazines, N,N’-bis-
aminoalkylpiperazines, azepines, azocines, azonines, azecines and tetra-, di-
and perhydro derivatives of each. of the above and mixtures of two or more of
these heterocyclic amines. Preferred heterocyclic amines-are the saturated 5-
., and 6-membered heterocyclic amines containing only nitrogen, or nitrogen with
oXxygen and/or sulfur in the hetero ring, especially the piperidines, piperazines,
thiomorpholines, morpholines, pyrrolidines, and the like.  Piperidine,
aminoalkylsubstituted ~ piperidines,  piperazine,  aminoalkylsubstituted
piperazines, morpholine, aminoalkylsubstituted morpholines, pyrrolidine, and
aminoalkyl-substituted pyrrolidines, are especially preferred. Usually the



preferably 99-100% conversion of |actone or carboxylic acid to amde is
effected. The reaction of the |l actone or carboxylic acid wwth an amne to
prepare the am des of this invention is conducted at tenperatures ranging
~from about 25[err]C to about 230[err]C, preferably 60[err]C 150[err]C, nore
preferably 100[err]-110[err]C For reaction with amonia, a maxi mum of
about 70[err]Cis preferred. Under certa¥n conditions, imdazoline or
oxazoline formation may occur. These are frequently obt ai ned by first
preparing the am de then continuing the reaction at elevated tenperature to

generate | mﬁﬁﬁi@bﬂ@@ stbstinieAR! areesubstitdéd On A ifrogeRatem Rirhding ParO6F thie

with every am ne; the am ne nust have the structural elenment: J[err]
Similarly, d:mra i FiBg{ or Mpectfic cexamples acﬁl%ehﬁtcmyﬁhcn@mme& BlChIde

Py XY S e om0 Sl Pl
am nohydroc blpHraiineJ kﬂgbckbkylalkyr sﬁusﬁtawﬂah&wkoc}mlitspolytahﬁde@meumso
hydr ocar byl . dazol.i or, oxazoline formation i.s not desired,
t hey may be ‘H@@-ﬂd gﬁﬂﬂé&'ﬂﬁgﬁ -hydrexyethylpiparazing anddbe dike. pr ovi de t he
o T T St R i 1 e bl i
thereof by chirteqolpakehe-subsithiedramines laze Ivoelt knowane thsserskilted fr dieoare.
Pt ol onged neliehaasr GRdoR aik cUnSai pRBg 3.275.554; 3,458,757 '3 £54,555;
3,565,804; 3,755,433; and 3,822,289. These patents are hereby incorporated
by reference for their disclosure of polyalkene-substituted amines and methods
of making the same.

Typically, polyalkene—subsnmted amines are prepared by reacting
halogenated-, preferably chlorinated-, olefins and olefin polymers (polyalkenes)
with amines (mono- or polyamines). The amines may be any of the amines
described above. Examples of these compounds include poly(propylene)amine;
N, N-dimethyl-N-poly(ethylene/propylene)amine, (50:50 mole ratio of mono- .
mers); polybutene amine; N,N-di(hydroxyethyl)-N-polybutene amine; N-(2-
hydroxypropyl)-N-polybutene amine; . N-polybutene-aniline; N-
polybutenemorpholine; N-poly(butene)ethylenediamine; N-poly(propylene)-
trimethylenediamine; N-poly(butene)diethylenetriamine; N',N'-poly(butene)-

- tetraethylenepentamine; bLdehneﬂndJﬂ"1xﬂyﬁnopyknx»éh31xnpyhnx>
diamine and the like. : | '
The polyalkene substituted amine is characterized as containing from at
least about 8 carbon atoms, preférably at least about 30; more preferably at
least about 35 up to about 300 carbon atoms, preferably 200, more preferably
100. In one embodiment, the polyalkene substituted amine is characterized by
an n (number average molecular weight) value of at least about 500. General-
ly, the polyalkene substituted amine is characterized by an n value of about 500
to about 5000, preferably about 800 to about 2500. In another embodiment n
varies between about 500 to about 1200 or 1300.




product, once it -has formed. Infra-red analysis and water renoval
nmonitaring during the reaction are convenient neans for determning the

nat ure:and extent of the reaction. When ammoni a i s enpl oyed as reactant
“(c), it is preferred that it is substantially anhydrous, e.g., containing

| ess that about 5% water, nore preferably | ess than 2% by wei ght water. It
Is especially preferred that the amonig reactant contains | ess than 0.1%
water. The followi ng specific illustrative exanpl es describe the
preparation of the conmpounds of formiula (I11) useful in the conpositions of

this invention. |The Mforjalkbaty o WHEIPSthed polfilkerds substilifed” lathifes 24 |

the specificatjon of this application, unles erwi se indicated, parts
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procedures.

Amide forms by reaction of ammonia or the amine with the lactone,
opening the lactone ring, forming an amide, or from direct reaction with a
carboxylic acid group. It is generally preferred to utilize sufficient ammonia or
amine reactant to convert substantially all of the carboxylic acid or lactone to

. amide; however, conversion of at least 50%, more preferably 75% of lactone
or carboxylic acid to amide is often acceptable. Preferably, at least 90%, more
preferably 99-100% conversion of lactone or carboxylic acid to amide is
effected. |

The reaction of the lactone or carboxylic acid with an amine to prepare
the amides of this invention is conducted at temperatures ranging from about
25°C to about 230°C, preferably 60°C-150°C, more preferably 100°-110°C.
For reaction with ammonia, a maximum of about 70°C is preferred. Under
certain conditions, imidazoline or oxazoline formation may occur. These are
frequently obtained by first preparing the amide then continuing the reaction at
elevated temperature to generate imidazoline or oxazoline.

Imidazoline formation will not occur with every amine; the amine must
have the-structural element: ' |

H,NCRCR-NH-R' .

Similarly, oxazoline formation can take place when the amine is a 8-

hydroxyethyl amine, e.g.,



aqueous glyoxylic acid (Hoechst Cel anese) and 1.15 parts 70 percent aqueous
nmet hanesul fonic acid in a reactor equipped with a stirrer, thernowell,
subsurfrace gas inlet tube and a Dean-Stark trap with a reflux condenser for
“water renoval. The m xture is heated to 125[err]C under a nitrogen sweep,
water is collected in the Dean-Stark trap at 125-135[err]C for 1.5 hours,
the tenperature is increased over 0.5 rs to 158[err]C and held there for
2.5 hours, continuing water collection 1'n the Dean-Stark trap. A total of
103 parts by volume water is collected. To the above m xture is charged
814.3 parts of aromatic hydrocar boHGQORERINH - SOL 10, Ashl and Chemi cal
Conpany), while_the reaction m xture coolg from158[err]Cto 121[err]Cin
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descri bed aeceptable amounts or to avoid prolonged heatmg of the amide-containing
product, once it has formed. Infra-red analysis and water removal monitoring
during the reaction are convenient means for determmmg the nature and extent
of the reaction.

When ammonia is employed as reactant (c), it is preferred that it is
substantially anhydrous, e.g., containing less that about 5% water, more
preferably less than 2% by weight water. It is especially preferred that the
ammonia reactant contains less than 0.1% water.

The following specific illustrative examples describe the preparation of
the compounds of formula (IIT) useful in the compositions of this invention. In
the following examples, as well as in the claims and in the specification of this
application, unless otherwise indicated, parts are parts by weight, the
temperature is degrees Celsius and the pressure is atmospheric. Where
numerical values of pressure are given they are expressed in millimeters
mercury pressure and in kiloPascal (kPa). In several examples, amounts of

oliquids are given as parts by volume. In those examples, the relationship
between parts by weight and parts by volume is as grams and milliliters.

As-will be readily apparent to those skilled in the art, variations of each
of the illustrated reactants and combination of reactants and conditions may be
used. )




41 Exanple 1 and containing 1.51 percent OH 361 parts 50 percent aqueous

gl yoxylic acid (Al drich) and 3.7 parts paratol uene sulfonic acid
nonohydrate (Eastman). The materials are heated under nitrogen to 150[err]C
and held at 150 160[err]C for 7 hours, collecting 245 parts by vol une water
in the Dean-Stark trap. The reaction product is filtered at 140-150[err]C
enpl oying a di atomaceous earth filter aid. Gel perneation chromatography
(GPC) shows 100 percent centered at 3024 %0l ecul ar wei ght. Part B: To
anot her reactor equi pped as above are charged 1200 parts of the above
reaction prqgg%hg 54 parts diethylene triamne (Union Carbide). The
materials are heated under nitrogen to 110[err]C and held at 110-120[err]C
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is 25.3. PartB: To a reactor are char or egor ng

reaction prombsurfacel g6 iplesaube and a Dean-Starkotrapowithr z ireflurt ¢oridenser for
Pt 1 ogen contiet Tewiodl 1l ARHte 5 hldied RIS 3R 3:niffDg8R e water
nitrogen to idTollecteiGnahd DedreSark iy atlf5-2853€ 1601 .5 hBak, the $6rnperdriRd
3.3 parts water in a Dean-Stark trap. Xylene (495 parts) Is added and the
sol uti on is §dBcReased pver O deprsoio Egseﬁ and he(ld there for 2.5 hours, continuing
water collection in the Dean-Stark trap. A total of 103 parts by volume water
is collected.
To the above mixture is charged 814.3 parts of aromatic hydrocarbon
solvent (HI-SOL 10, Ashland Chemical Company), while the reaction mixture
cools from 158°C to 121°C in 0.25 hours. Cooling is continued over 1.75
hours to 44°C. _
Part B: To the cooled solution is added 105.2 parts diethylenetriamine
(Aldrich) which is accompanied by an exothermic reaction from 44°C to 55°C
over 8 minutes. The reaction mixture is heated over 0.5 hours to 115°C and is
held there for 1 hour. Infrared analysis at this point shows no lactone carbonyl
remaining at 1785 cm™, and the appearance of an amide carbonyl at 1643 cm™.
The reaction is vacuum filtered at 110-1 15°C, at no less than 100
millimeters mercury pressure (13.3 kPa), employing a diatomaceous earth filter
 aid. The filtrate contains, by analysis, 1.31 percent nitrogen, and has a
neutralization number (basic) of 32.5. Gel permeation chromatography shows
a peak molecular weight (77.5 percent) of 2495.
Example 2
PartA:  To a reactor equipped as described in Example 1-A, are charged
5498 parts of a polybutene substituted phenol similar to that described in




di at omaceous earth filter aid. The filtrate contains, by analysis, 0.77
percent nitrogen and has a neutation nunber (basic) of 11.9. GPC anal ysis
of the-solution shows 67.6 percent has nol ecul ar wei ght of 3209 and 32.4
percent is 42 the xylene solvent. Exanple 4 The process of Exanple 3-B

I s..repeat ed enpl oying 1050 parts of the pol ybutene-substituted
phenol - gl yoxylic acid reaction product,320.9 parts of the am ne m xture and
356 parts xylene. The xylene solution contains, by analysis, 0.52 percent
nitrogen and has a neutralization number (basic) of 6.1. GPC analysis shows
73. 3 perce
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100 m 111 meh er ol reitrion prod%clt( 30 54 parts diethylene triamine (Union Carbide).
The materials are heated under nitrogen to 110°C and held at 110-120°C for 8
hours, collecting additional distillate in the Dean-Stark trap. The materials are
cooled at which time 413 parts toluene are added. The product is vacuum
filtered at 120 millimeters mercury pressure (16 kPa) employing a
diatomaceous earth filter aid.
Example 3 _
Part A: A carboxylic compound is prepared by reacting at 145-150°C for
10 hours 2215 parts of the polybutene-substituted phenol described in Example
2 and 137 parts 50 percent aqueous glyoxylic acid (Aldrich) in the presence of
1.5 parts paratoluene sulfonic acid for a period of 10 hours, collecting 91 parts
water in a Dean-Stark trap. The saponification number (KOH) of this product
is 25.3.
Part B: To a reactor are charged 1145 parts of the foregoing reaction
product and 36.5 parts of a mixture of commercial ethylene polyamines having
from 3 to about 10 nitrogen atoms per molecule and a nitrogen content of about

5, 35 percent. The materials are heated under nitrogen to 155°C and held at 155-

~ 160°C for 8 hours, collecting' 3.3 parts water in a Dean-Stark trap. Xylene
(495 parts) is added and the solution is vacuum filtered employing a
diatomaceous earth filter aid. The filtrate contains, by analysis, 0.77 percent
nitrogen and has a neutralization number (basic) of 11.9. GPC analysis of the
solution shows 67.6 percent has molecular weight of 3209 and 32.4 percent is




Example 6 Part A The process of Exanple 5-A is repeated enpl oying 2222
parts.of the pol ybutene substituted phenol and 146 parts of the 50 percent
aqueous glyoxylic acid described in Exanple 2, 1.5 parts paratol uene

~sul fonic acid nonohydrate and 600 parts by volume xylene. The materials are
heat ed under nitrogen at reflux (170[err]C maximum) for 7 hours, collecting
103 parts water in a Dean-Stark trap. Pg4 B: At. 25[err]C, added are
208.5 parts of the am ne described in 43 Exanple 5, which has an
equi val ent wei ght, per nitrogen, of 40.5. Follow ng refluxing at 170[err]C

maxi mum f or e%éé’ Ile collecting 16 parts water, the naterials are
vacuum stri ppeé 9 r] C over 3 hours, 1666 parts mneral oil diluent

are added and the oil solution is filtered enploying a di atonaceous earth
filter aid %t 148- 150[err]C. The oil solution has a nitrogen content, by
anal ysis, o and a neutralization nunber (basic) of 39.6. Exanple 7
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Example 5
Part A: To a reactor are charged 2401 parts of polybutene-substituted

phenol, 157.8 parts glyoxylic acid, each as described in Example 2, and 1.2
parts 70 percent aqueous methanesulfonic acid. The materials are heated under
nitrogen over 3 hours to 155°C and held at 155-160°C for 3 hours, collecting a
total of 102 parts water, followed by addition of 857 parts of the aromatic
hydrocarbon solvent described in Example 1.
PartB: = At 27°C added, all at one time, are ethylene polyamine bottoms
identified as HPA-X (Union Carbide) having an equivalent weight of 118.8 per
primary amine, exotherming over 5 minutes to 39°C. The reaction is heated to
115°C over 1 hour and held at 115-120°C for 4 hours. The materials are
filtered employing a diatomaceous earth filter aid at 110-120°C at a pressure no
less than 100 millimeters mercury (13.3 kPa).
Example 6 -
Part A: The process of Example 5-A is repeated employing 2222 parts of
. 4 the polybutene substituted phenol' and 146 parts of the 50 percent aqueous
glyoxylic acid described in Example 2, 1.5 parts paratoluene sulfonic acid
monohydrate and 600 parts by volume xylene. The materials are heated under
nitrogen at reflux (170°C maximum) for 7 hours, collecting 103 parts water in
a Dean-Stark frap. )
Part B: At 25°C, added are 208.5 parts of the amine described in

o
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shows no | actone .remaining after the heating period. To the reaction
product are added 128 parts toluene, the solution is stirred thoroughly at
95-100ferr] C and col |l ected. The solution has, by analysis, 0.87 percent
~nitrogen. Eanple 8 To a reactor are charged 308 parts of the
pol'ybut ene-substi tuted phenol - glyoxylic acid reaction product of Exanple 7
and 9.82 parts of triethylenetetram negq3The materials are heated under
nitrogen at 120-130[err]C for 7 hours at which time no |actone carbonyl
remai ns by infrared anal ysis. Xylene (106 parts) is added and the materials

are stirredgxBah él 80 lwhigh K3Q-an’ Eh rogﬁncgé ge%T@PMﬁ ?IF%IEQ}]_H%I on
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aqueous glyoxylic acid (Aldrich) are reacted under nitrogen in the presence of
2.1 parts paratoluene sulfonic acid monohydrate (Eastman) at 150-160°C for 10
hours, collecting a total of 131 parts water. The materials are filtered
employing a diatomaceous earth filter aid.

Part B: To another reactor are charged 368 parts of the foregoing
reaction product and 16.4 parts of N,N-dimethyl-1,3-propanediamine

- (Eastman) followed by heating at 125-130°C for 7 hours. Infrared analysis
shows no lactone remaining after the heating period. To the reaction product
are added 128 parts toluene, the solution is stirred thoroughly at 95-100°C and
collected. The solution has, by analysis, 0.87 percent nitrogen.

Exampie 8

To a reactor are charged 308 parts of the polybutene-substituted phenol-
glyoxylic acid reaction product of Example 7 and 9.82 parts of
triethylenetetramine. The materials are heated under nitrogen at 120-130°C for
7 hours at which time no lactone carbonyl remains by infrared analysis.

o, Xylene (106 parts) is added and the materials are stirred thoroughly at 90-
100°C and collected. The xyiene solution contains, by analysis, 0.86 percent
nitrogen.~
Example 9 |
Part A: To a reactor equipped as described in Example 1 are charged
1350 parts of polybutene-substituted phenol and 89 parts 50 percent aqueous




The filtrate contains, by analysis, 1.67 percent nitrogen. Exanple 10 To a
reactor are charged 350 parts of the pol ybutene-substituted phenol -

gl yoxylic acid reaction product described in Exanple 2, 23 parts tris-
hydr oxynet hyl am nonet hane ( Kodak) and 200 parts by vol unme xyl ene. The
materials are heated under nitrogen at 140-150[err]C for 10 hours while
collecting 0.5 parts water in a Dean- ‘ffk trap. Xylene is renoved by
vacuum stripping to 150[err]C at 30 mi1lineters nercury (4 kPa) over 3
hours, mneral oil diluent (158 parts) is added and the oil solution is
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diluent, and filtration at 120-130°C employing a diatomaceous earth filter aid.
The filtrate contains, by analysis, 1.67 percent nitrogen.

Example 10

To a reactor are charged 350 parts of the polybutene-substituted phenoi—

glyoxylic acid reaction product described in Example 2, 23 parts tris-

hydroxymethylaminomethane (Kodak) and 200 parts by volume xylene. The
- materials are heated under nitrogen at 140-150°C for 10 hours while collecting

0.5 parts water in a Dean-Stark trap. Xylene is removed by vacuum stripping

to 150°C at 30 millimeters mercury (4 kPa) over 3 hours, mineral oil diluent

(158 parts) is added and the oil solution is filtered at 130-140°C employing a

diatomaceous earth filter aid. The filtrate contains, by analysis, 0.40 percent

nitrogen. |

Example 11 |

Part A: Following essentially the procedures of the foregoing examples,

3210 parts polybutene-substituted phenol and 211 parts S0 percent aqueous
5 glyoxylic acid, both as described in Example 2, are reacted at 165-170°C in the

presence of 2.2 parts paratoluene sulfonic acid monohydrate while removing

148 parts'water. The saponification mumber of this material is 24.4.

Pant B: To another reactor are charged 450 parts of the foregoing

reaction product, and 118 parts of a polyalkoxy alkyl primary amine having an

equivalent weight of about 600 (Jeffamine M-600, Texaco Chemical Cq.).




by anal ysis, 0.41 percent nitrogen. Exanple 12 A reactor is charged with
350 parts of the pol ybutene-substituted phenol- glyoxylic acid reaction
product described in Exanple 7, 19.7 parts of N-(2- am noethyl pi perazi ne
“(Union Carbide) and 158.4 parts mneral-oil. The materials are reacted
under nitrogen at 140-150[err]C for 10 hours at which time the infrared
shows no | actone remains. Filtered at %25[err]C with a diatonmaceous earth
filter aid. The product contains, by analy5|s 1.36 percent nitrogen.
Exanple 13 Part A A reactor eqU|pped as described in Exanple 1-Ais
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materials are reacted under nitrogen at 140-150°C for 10 hours at which time
the infrared shows no lactone remains. Filtered at 125°C with a diatomaceous
earth filter aid. The product contains, by analysis, 1.36 percent nitrogen.
Example 13

Part A: A reactor equipped as described in Example 1-A is charged with
2070 pafts of a Cyy94 alkyl substituted phenol prepared by the acid catalyzed
alkylation of phenol with a C,,q alphaolefin mixture, 316 parts 50 percent
aqueous glyoxylic acid (Aldrich), 4 parts paratoluene sulfonic acid (Eastman)
and 700 parts by volume of xylene, heated under nitrogen at 160-170°C for 7
hours, removing 217 parts water followed by vacuum stripping to 140°C at 30
millimeters mercury pressure (4 Kpa) over 4 hours. The residue is filtered at
130-140°C employing a diatomaceous earth filter aid.

Part B: ©  Another reactor is charged with 400 parts of the foregoing
product and 48.9 parts of aminoethylpiperazine (Union Carbide). The
materials are heated under nitrogen at 125-130°C for 6 hours at which time the
infrared analysis shows no remaining lactone. The product is filtered at 125-
130°C employing a diatomaceous earth filter aid. The filtrate contains, by
analysis,~ 3.41 percent nitrogen and the infrared shows amide carbonyl
absorption.

il Example 14

Part A: A reactor is charged with 2849 parts of a polypropylene-




46 substituted phenol prepared by al kylation of phenol with a pol ypropyl ene
havi ng a nol ecul ar wei ght of about 400 in the presence of a boron
trifluoride- ether catalyst, 415 parts of 50 percent aqueous glyoxylic acid
~ (Aldrich) and 4 parts of paratoluene sulfonic acid nonohydrate (Eastman).
The reactants are heated to 155[err] C over 3 hours and heating is continued
at 155-160[err]C for 4 hours during which tine 278 parts water is
col | ected. The product obtained has a éggonlflcatlon nunber of 54.7. Part

B: Anot her reactor |s charged with 600 parts of the f or egoi ng product
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for 6 hours after which tinme the m%rared shows_no | actone carbonyl mai ns
at 1790 [ eripfraredanalysis shomsing dactorogemains. The materials are diluted Wl

224.3 parts xylene then vacuum filtered at 110-120°C at a pressure not less

than 100 millimeters mercury (13.3 kPa) employing a diatomaceous earth filter

aid. The filtrate contains, by analysis, 2.67 percent nitrogen.

Example 15 | _i

Part A: A reactor is charged with 1976 parts of a propylene tetramer-

substituted phenol prepared by alkylation of phenol with a propylene tetramer

in the presence of a sulfonated polystyrene catalyst (Amberlyst 15, Rohm &
. Haas Co.), 558 parts of 50 percent aqueous glyoxylic acid (Aldrich) and 3 parts

paratoluene suifonic acid monohydrate. The materials are heated under
- nitrogen at 160-170°C over 8 hours while collecting 375 parts water. The

materials are filtered employing a diatomaceous earth filter aid.

Part B: To another reactor are charged 300 parts of the foregoing product

and 68.9 parts of N-aminoethylpiperazine (Union Carbide). The materials are
, Teacted under nitrogen at 125-130°C for 6 hours after which time the infrared

shows no lactone carbonyl remains at 1790 cm™. Toluene diluent is added,

solution is effected by heating at 100-110°C for 2 hours and the materials are

collected. The solution contains, by analysis, 4.43 percent nitrogen.

Examplé 16

Part A: To a reactor equipped as described in Example 1-A are charged



solution is effected by heating at 100-110[err]C for 2 hours and the
materi.als are collected. The solution contains, by analysis, 4.43 percent
nitrogen. Exanple 16 Part A: To a reactor equi pped as described in

- Exanpl e 1-A are charged 47 5250 parts of a pol ypropyl ene al kyl at ed
phenol prepared by al kyl ati ng phenol with a pol ypropyl ene having an aver age
nol ecul ar wei ght of _about 840 (Anpbco mcals) in the presence of a boron
trifluoride catalyst, 377 parts of 50 percent aqueous glyoxylic acid
(Aldrich) and 2.9 parts 70 percent aqueous net hane sulfonlc acid. The

gﬁge%ﬁgfngsat(l?%%@eﬁg@% Pﬁe?gr ﬁ?{lonal urs | | € lgglﬁge‘g}tepgg 240

]E)ar ts wat erwitha pohypropylena)hamgmavemgﬁ mlmﬁammtgn ofzbgut §§0t(é\m@cq he
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materials B2 aijeeousn ghiox hbrﬁﬂénﬁﬁanbﬁpaiﬁh@ rﬂz@tsf CIO ﬁefuen;r aqakoud)i ch

time the infrared anal ysrs _shows no | actone carbonyl renmains

mat eri al s amethane:sulfomic agidoy The matgrialsxare s dewnddrmmog@nlwhe@angto
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To a reactcuoﬂgcuﬂgspkj wateexanpl e 1-B are charged 300 parts of the
pol yi sobut epe- substi tuted phenol - gl yoxylic¢ acid reaction product descgri bed

i n Exanpl e BartBs 6 pados agotheri FRAGIATy pER rhacgedyi 393 lamartso of athes Taregomg e
tol uene. The JREE" 156 afts NIEATRLHYISiDEra2ide PORibd Satiifle§ i 896 paiR! O at

e the aromatic hydrocarbon solvent described in Example 1. The materials are
reacted under nitrogen at 120-125°C for 3 hours at which time the infrared
analysis shows no lactone carbonyl remains. The materials are filtered
employing a diatomaceous earth filter aid at 110-115°C and a pressure not less
than 100 millimeters mercury (13.3 kPa). The filtrate contains, by analysis,
1.48 percent nitrogen.

Example 17 |

To a reactor as described in Example 1-B are charged 300 parts of the
polyisobutene-substituted phenol-glyoxylic acid reaction product described in
Example 2, 13.6 parts of aminoethylethanolamine and 70 parts by volume
toluene. The materials are heated under nitrogen to 115°C and held at 115-
125°C for 4 hours while collecting water in a Dean-Stark trap. The materials
are cooled then vacuum stripped to 100°C at 25 millimeters mercury pressure
(3.3 kPa) over 3 hours. Xylene, 103.3 parts is added to the residue, mixed
thoroughly and the product is vacuum filtered warm at 120 millimeters mercury

, Pressure (16 kPa) employing a diatomaceous earth filter aid.

Example 18

A Teactor is charged with 350 parts of the polypropylene-substituted
phenol-glyoxylic acid reaction product of Example 15 and 75.3 parts of tris-
hydroxymethylaminomethane, the materials are heated to 135°C and held at
135-140°C for 10 hours. Xylene is added and the materials are stirred at 100-

i



125[err]C for 4 hours while collecting water in a Dean-Stark trap. The
materi.al s are cool ed then vacuum stripped to 100[err]C at 25 mllinmeters
mercury pressure (3.3 kPa) over 3 hours. Xylene, 103.3 parts is added to
-the residue, mxed thoroughly and the product is vacuumfiltered warm at
120. mllinmeters nmercury pressure (16 kPa) enpl oying a di atonaceous earth
filter aid. Exanple 18 A reactor is chgnged with 350 parts of the

pol ypr opyl ene-substituted phenol -gl yoxyl'ic acid reaction product of Exanple
15 and 75.3 parts of tris- hydroxynethyl am nonet hane, the materials are

h d 1 fdded
aﬁgtfhetgatgﬁ)a s are stlrrecﬁjm&égoﬂfoﬁ%idfllo err?‘é{]for EW | owe e

by filtrati diatemacsousteatthofilter laid.e e filtrateacatitainsibyeanalysisy 4127 percent ai d
The filtrate, contains, by analysis, 1.27 percent nitrogen. Exanple 19 Part
A To a P’é%&ﬁedr as described in Exanple 1-A are charged 3371 parts of a

pol ybutene-EWed phenol having an equival ent wei ght based on percent
OH of 1126 parts 50% aqueous glyoxylic acid and 1.7 parts 70 percent

aqueous matBa!IASUI foFI'Oc:a sedofor mdesmbedumlExamplmMmatewhangeﬂ pan§ C at
whi ch p0|nt

and hel d at® rPdthlX 'tsﬁl?séﬂp &omlﬁsﬁﬁ@%ﬁgﬁdﬁﬁﬁ d’@g‘?& g‘% ]151:8

parts water efEBﬁt(DH%f'FiQé 2n¢. 3°Bpiu‘t§ Efﬁb@lys BBox: cadcidaad oy parist 70
filter aid and collected bart Ano er reactor is charged W th 425

parts of thpercenta@ieoys metbane sulfonigacid. Jhermaterials mre heated tophiSmb2Q Ko i ne
and 150. 6 pay fhid point water evolution begins. The materials are heated to 160°C and

held at that temperature for 2.5 hours while collecting a total of 148 parts
water. The materials are filtered employing a diatomaceous earth filter aid and
collected. _
Part B: Another reactor is charged with 425 parts of the foregoing
reaction product, 26.7 parts N-aminopropyhnorpholine and 150.6 parts of
aromatic hydrocarbon solvent. The materials are heated under nitrogen at 115-
120°C for 3 hours after which time the infrared analysis shows no lactone
carbonyl remains. The product is filtered emnploying a diatomaceous earth
filtler aid at 115-120°C. The filirate contains, by amalysis, 0.83 percent
nitrogen and the infrared spectrum shows amide carbonyl.
Example 20
A reactor is charged with 350 parts of the alkylated phenol-glyoxylic
acid reaction product described in Example 13 and 33.8 parts of N,N-dimethyl-
1,3-propanediamine (Eastman) followed by heating under nitrogen to 125°C.
The materials are heated at 125-135°C for 7 hours; infrared amalysis at this
o point shows no lactone remains unreacted. The materials are filtered
employing diatomaceous earth filter aid at 125-135°C. The filtrate contains, by
analysis, 2.08 percent nitrogen.
‘Example 21 |
i Part A: A reactor is charged with 1552 parts of a polybutene-substituted
phenol as described in Example 1, 1338 parts of the C,, 53 phenol described in




aromati ¢ hydrocarbon solvent. The materials are heated under nitrogen at
115- 120[err]C for 3 hours after which tinme the infrared anal ysis shows no
.lactone carbonyl remains. The product is filtered enploying a di atonmaceous
earth filter aid at 115-120[err]C. The filtrate contains, by analysis, 0.83
percent nitrogen and the infrared spectrum shows am de carbonyl. Exanple 20
A reactor is charged with 350 parts of #be al kyl ated phenol -gl yoxylic acid
reaction product described in Exanple 13 and 33.8 parts of N, N-di net hyl -

1, 3- propanedi am ne (East nan) follomed by heating under nitrogen to

125 err] C. TiExaiigpler i3 306/ ari2es0 bréént Onelé’chebla.ﬁ Slybkflid aicid (ARd¥iet), | 3paitsed

anal ysis at this point sho nreacted The materials -

are filteredpamnp. gSlﬂme@)rﬂm@ann (Eastman) jand 6005 pads|by r\]QthEhe

A react o 1 o SR Vet ﬁ%@wﬁaﬁ’én&eﬁéﬁs@% éﬁ@ggﬁfxﬁ”?ﬂﬁéé}laﬁ% atas
descri bed i nréflax{hfaximuis ténperatireo80°0) fo?rrﬂ hbhfmdhﬂieé@m
Exanpl e 13, 306 parts 50 percent a ueous g yoxylic acid (A dric

par at ol uene Natehin 8 B e NaguBnD stiinped toy 5@

2 rortu (ndd) EEERE @6#8‘?#% Eyef of i A" %éffol 4 936'2‘1’3

parts water lemggyb?m&mmaam eafthefib@t gidi al s are vacuum stripped to

150[err] C an limeters nmercury, pressure over hour s d f| tered at
140- 150[ err] oyi ngABOWEE BRGSO charged f‘ﬂﬂie‘ﬂo@l PartoQ oregeidgher

reactor is chajdgsh tdduct A8dPRY bﬁn@fot{ﬁﬁ\r-&hf&ﬂ&lnﬂﬁ-propanedmmme (Bastman)
followed by heating under nitrogen at 125-130°C for 7 hours. The product is
filtered employing diatomaceous earth filter aid at about 125°C. The residue
contains, by analysis, 1.62 percent nitrogen and the infrared shows amide
carbonyl is present and lactone carbonyl is absent.
Example 22

A reactor is charged with 750 parts of the alkylated phenol-glyoxylic
reaction product described in Example 21 and 41.6 parts of triethylene
tetramine followed by heating under nitrogen at 130-135°C for 8 hours. At this
point the infrared spectrum shows no iactone remains. The materials are
filtered employing a diatomaceous earth filter aid at 135-140°C. The filtrate
contains, by analysis, 1.83 percent nitrogen.
Example 23
Part A: A reactor is charged with 3000 parts of the C,, 55 alkylated phenol
described in Example 13, 457 parts of 50 percent aqueous glyoxylic acid
(Hoechst Celanese) and 4.2 parts 70 percent aqueous methane sulfonic acid
followed by heating under nitrogen to 125°C over 0.5 hours. The materials are
held at 125-130°C for 2 hours, collecting water in a Dean-Stark trap. The
temperature is increased over 0.3 hours to 150°C and is held at that
temperature for 3 hours; a total of 302 parts water is collected. The reaction is
cooled to 120-125°C and filtered employing a diatomaceous earth filter aid.
Part B: Another reactor is charged with 406 parts of the foregoing

parts

p




reaction product .and 31 parts of N, N-di nmet hyl -1, 3- propanedi am ne (East nan)
foll owed by heating under nitrogen at 125-130[err]C for 7 hours. The
product is filtered enployi ng di atomaceous earth filter aid at about

- 125[err] C. The residue contains, by analysis, 1.62 percent nitrogen and the
i nfrared shows am de carbonyl is present and | actone carbonyl is absent.
Exanpl e 22 A reactor is charged \M’th5 0 parts of the al kyl ated
phenol - gl yoxylic reaction product described in Exanple 21 and 41.6 parts of
triethylene tetram ne foll owed by heating under nitrogen at 130-135[err]C

ngr 8 hoursrleaemon tpfretlimnn n?ﬁ 69°¢r1indureﬁtmpn; r229.3 hgarts toﬁ 1¥ei tx:yahylgﬁmt ns.
: e materials are filtered e i.n ceous, ear ilter_ ald a
135- 140[ er rQXyPIopYene-digmine @éﬁﬁé}‘-ﬂg &ng& é@m@a@r@'@n@ G P¥efen.
Exanpl e 23 qﬁﬁﬁé o Of
al kyl ated p eno?‘ﬁgesIcnrlfé\btfe1 I'n rdﬁrf?ﬁ%g%%ff@f ) é@y)c@aﬁ) pergé%?eéqué]ous
gl yoxylic aempetamtssxncmsed\wéﬁowcbverm pdcuss iﬁdned:eﬁthe&qtfepssmmhane
sul fonic aqtﬂﬁfoll d I#geat der nlt[O en to 125 C oy, 5
hours. The ?"ée/ Ys @Blﬁl ct?ﬂ!?

water in a];)g&geds I A5etc
150[err]C and Is hﬂ? mgﬁﬁt gﬁhgéﬁperat eﬁgkﬂgﬁfs; a ?o éggnﬁ 3 parts
wat er is cqroducteontding, by analysis, |1$52pei'®nt nitrdgg. 125[ err] C and filtered

enpl oyi ng di at ceous earth filter aid. Part B: Anot her reactor is
char ged ww%ts of the foregoing 50 reaction product. At 60[err]C

et am no AR 23 MO facr g o4z pu ap he ;) Al
phenol described in Example 13, 1048 parts of the tetrapropylene-substituted
phenol described in Example 18, 592 parts of the 50 percent aqueous glyoxylic
acid as described in Example 23 and 5.5 parts of 70 percent aqueous methane
sulfonic acid. The materials are heated under nitrogen to 125°C over 0.5 hours
and are held at that temperature for 2 hours. Water is collected employing a
Dean-Stark trap. The temperature is increased to 151°C over 0.5 hours and
held at that temperature for 3' hours while collecting additional water in the
Dean-Stark trap. “The materials are cooled to 125°C and filtered employing a
diatomaceous earth filter aid. The saponification number of the residue is 74.9.
The residue contains, by analysis, 2; 17 percent OH.

Part B: To another reactor is charged 393 parts of the foregoing reaction
product which is then heated to 60°C under a nitrogen blanket. Over 0.2 hours
285 parts of the amine described in Example 23 are added while the
temperature rises exothermically to 71°C. The temperature is increased to
150°C over 0.5 hours and held at that temperature for 3-hours. The product
contains, by analysis, 1.86 percent nitrogen. Infrared analysis shows the
presence of amide carbonyl.

Example 25

Part A: A reactor is charged with 1360 parts nonylphenol, 457 parts 50
percent aqueous glyoxylic acid (Aldrich) and 1.8 parts 70 percent aqueous
methane sulfonic acid. The materials are heated under nitrogen to reflux

%



0.2 hours while thhe tenperature rises exothermcally to 65/ err]C. The
reaction tenperature is increased to 150[err]C over 0.5 hours and is held
there for 3 hours. The materials are filtered enpl oying a di at onaceous
earth filter aid. The infrared anal ysis shows the presence of am de and the
absence of |actone. The product contains, by analysis, 1.52 percent
nitrogen. Exanple 24 Part A To agyeactor are charged 1942.8 parts of
the [err] al kyl ated phenol described in Exanple 13, 1048 parts of the

t et rapropyl ene-substituted phenol described in Exanple 18, 592 parts of the

50 percent ERESC)s and viben! toc aaakimant eemipettdre fEXSFAC efor 37 dnstirk- whiler t s

of 70 percent_ aqueous nethape sulfonic acid. The materials are heated under
nitrogen tocoleftng yatesipr BeaniMarkstrahd are hel d at that tenperature for 2

hours. Wt ek, ispcol | e ' ' a .2 j S
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. anal ysis, 1.86 percent nitTogen. Infrare esence of
am de car bop¢rcenEnurggen. 25 Part A A reactor is charged with 1360 parts

nonyl phenol 7 ts 50 percent aqueous glyoxylic acid (Aldrich) and 1.8
parts 70 peﬁégﬁp@gﬁeous nmet hane sul fonic acid. The nmaterials are heated

under nitrogen tQ\ rRhttor is charged with 220 parts of the nonylphenol-glyoxylic
reaction product described in Example 25, 59.4 parts of N-
aminoethylpiperazine (Union Carbide) and 93.1 parts aromatic hydrocarbon
solvent. The materials are heated under nitrogen at 100-110°C for 4 hours
: after which time the infrared analysis shows no lactone remains. The materials
are filtered employing a diatomaceous earth filter aid at 100°C at a pi'essuré not
Jower than 100 millimeters mercury (13.3 kPa). The filtrate contains, by
analysis, 5.18 percent nitrogen.
Example 27
Part A: A reactor is charged with 3005 parts of the polypropylene-
substituted phenol described in Example 14, 439 parts 50 percent aqueous
glyoxylic acid (Aldrich) and 4.2 parts paratoluene sulfonic acid monohydrate
(Eastman). The materials are heated with stirring and below surface nitrogen
“blowing to 170°C over 4 hours while holding the temperature at 170°C for 3
hours, removing a total of 298 parts water. The materials are filtered hot
employing a diatomaceous earth filter aid. _
Part B: ~ Another reactor is charged with 450 parts of the foregoing
reaction product and 66.6 parts of aminoguanidine bicarbonate (Aldrich)
followed by heating under nitrogen to 150°C. The materials are held at 150-




51 (120[err]C) and then to a nmaxi numtenperature of 155[err]C for 7 hours
while . collecting water in a Dean-Stark trap. Part B: To anot her reactor
are charged 220 parts of the foregoing reaction product, 46.9 parts of

N, N-di net hyl - 1, 3- propanedi am ne (Eastnman) and 114.4 parts of aromatic

hydr ocar bon sol vent. The materials are heated under nitrogen at
110-120[err]C for 4 hours after whi time the infrared spectrum shows no

| act one renains. The materials are filtered enploying a di at omaceous
earth filter aid at 100-110[err]C at a pressure no | ower than 100
mllineters 1g@PCufor 403hdursPahile Toslldotingr 40epanstwates, iy DeanyStark thpd3

percent nitro Exanple 26 A reactor Is_charged with 2 parts of the
nonyl phenol J@% B85 (162 parts)cisiadded, the mateaials are,stirred fg(Qr% upssand yaouusm, ¢ s

) e b BV SR e it iy £ Sl or 10

100- 110[ er r ]120PQr at4a Ipressure:foe rlesshihain w@r&nﬂlimeterkrmemhryn(dwlld’a)homno

o

| actone re ns. The materials ar Itered errpl oyi ng a di at omaceous earth
filter ald% %%Yaﬁalﬁlésj BUEQEeMaan 100 nillineters
mercury (13: filtrate contalns by anal ysis, 5.18 percent

ni trogen. t A A reactor is charged with 3005 parts of the

pol ypr opyl elhnsgﬂmg_&_ut ed Reéaction proglocisbaré re;ﬁxairmubsmnuaﬂﬁglmardmgiﬁ

per cent aque us acid (Aldrich d 4 arts patato oni c

aci d nonohy Eg‘(@g ﬁ;miﬂ M%Q@B@Bﬂ ?"“'."‘ P iol WHI‘

bel ow surfagg efuivAlét amount, based on the molecular weight, of the alkylated hydroxy
aromatic compounds listed in the following Table I

TABLE]
Example Name | Mol Wt.'
28 2,2'-dipoly(isobutene)yl-4,4'- 2500
dihydroxybiphenyl
29 8-hydroxy-poly(propene)yl- 900
1-azanaphthalene
30 ' 4-poly(isobutene)yl-1-naphthol 1700
31 . 2-poly(propene/butene-1)yl- _ 3200
4 4'-isopropyhdene-b1sphenol
32 _ 4-tetra(propene)yl-2-hydroxy- -
anthracene
33 4-octadecyl-1,3-dihydroxybenzene -
34 4-poly(isobutene)-3-hydroxy- 1300
% pyridine

“Number average molecular weight by vapor phase osmometry
®The molar ratio of propene to butene-1 in the substituent
is 2:3.



blowng to 170[err]C over 4 hours while holding the tenperature at
170[err]C for 3 hours, renoving a total of 298 parts water. The materials
are filtered hot enploying a diatonaceous earth filter aid. Part B:

-Anot her reactor is charged with 450 parts of the foregoing reaction product
and- 66. 6 parts of am noguani di ne bi carbonate (Al drich) foll owed by heating
under nitrogen to 150[err]C. The matesjals are held at 150- 52 160[err]C
for 10 hours while collecting 10 parts water in a Dean-Stark trap. Xylene
(162 parts) is added, the materials are stirred for 0.5 hours and vacuum

filtered en'gx%gﬂg_ﬁ di at omaceous earth filter aid at a tenperature of 110-
120[err]C at a pressure not less than 100 millineters nercury (13.3 kPa).
The filtrat Ban&rﬂ.andsB_ tTheapedogdies, o8 Exampie 3eistrepeated gxueptithergolybutefie 34

Parts A and ReactiQ oduc.t pared substantially according to
t he procedupﬁs‘?ﬂa Eﬁ@rgﬁllg EBfetPfg" ut ene substituted phenol
with an equ nount , based on the nol ecul ar weight, of the al kyl ated
hydr oxy aronmatiC conpounds listed in the follownng Table | TABLE | Exanple
Nane Parts A and B: ndhe progesurg QfsExamp e 9is repeated employing a

5" hydr oxy- @Wﬁ%@m“mﬁm an -OH oG8 By Sk HhBBSRAL bF *reacting

4- pol y(i sobpbRigobiitenyl r@lﬂbﬁﬁ@' having a vmbB@E%%ﬂt 99°C. of 1306 SUS (Sayboldt
2- poly(propene/butene Ly 20
Universal Seconds) and containing 4.7% chlorine with 1700 parts phenol).

Example 37

Parts A and B: The procedure of Example 15 is repeated replacing the

propylene tetramer substituted phenol with an equivalent number of moles of a

sulfurized alkylated phenol prepared by reacting 1000 parts of a propylene

tetramer substituted phenol as described in Example 15 with 175 parts of sulfur

dichloride and diluted with 400 parts mineral oil.

Example 38 | j .

Parts A and B: The procedure of Example 37 is repeated replacing the

sulfurized phenol with a similar sulfurized phenol pfepared by reacting 1000

parts of propylene tetramer substituted phenol with 319 parts of sulfur

dichloride. ’

Example 39 |

Parts A apd B: The procedure of Example 1 is repeated replacing glyoxylic

acid with an equivalent amount, based on -COOH, of pyruvic acid.

Example 40

Parts A and B: The procedure of Example 6 is repeated replacing glyoxylic
, acid with an equivalent amount , based on -COOH, of levulinic acid.

Examples 41-43

Parts A and B: The procedure of Example 3 is repeated employing the keto

alkanoic acids given in Table II. '



4,4' -isopropylidene-bisphenol [err] 32

4-tetra(propene)yl -2-hydroxy- ant hracene 33

4- oct adecyl - 1, 3-di hydr oxybenzene 34 4- pol y(i sobut ene) - 3- hydr oxy-
-1300 pyridine [err] Nunber average nol ecul ar wei ght by vapor phase
osnonetry [err] The nolar ratio of propene to butene-1 in the substituent
s 2:3. 53 Exanple 35 Parts A and B: The procedure of Exanple 3 is
repeat ed except the pol ybutene has an average nol ecul ar wei ght of about
1400. Exanple 36 Parts A and B: The procedure of Exanple 9 is repeated

enpl oyi ng a substituted phenol (havif®f an -OH content of 1.88% prepared by
reacti ng pol yi sobutenyl chloride having a viscosity at 99[err]C. of 1306
SUS (Saybol dt Uni versal Seconds) and containing 4.7%chlorine with 1700
parts phenol). Exanmple 37 Parts A andL8BLEEI procedure of Exanple 15 is
repeated replacing the propyl ene tetraner substituted phenol with an

equi val ent nunber of nol es of furized al ted phenol prepared by
reacting 1000 parts of a prod@ggﬁgktetraneT“?é%gﬁTTuted phenol as descri bed
in Exanple 15 with 175 parts of sulfur dichloride and diluted wth 400

parts mneral oil. Exanple 38 41 Pyruvic '
42 3-Ketobutyric
43 Keto valeric
Example 44

Parts A and B: The procedure of Example 4 is repeated replacing glyoxylic
acid with an equivalent amount, based on -COOH, of omega-oxo-valeric acid.
Examples 45-48

Parts A and B: The procedures of each of Examples 1-4 is repeated replacing
the alkylated phenol with a propylene tetramer- ;

substituted catechol.

Example49 = : |

To a reactor is charged 1650 parts of the reaction product of Example
16. The materials are heated under nitrogen to 130-135°C at which time 34.8
parts propylene oxide are added over 3 hours. The materials are heated at

- 135°C for 2 hours and at 140°C for 1 hour followed by vacuum filtration at
100-110°C at a pressure not lower than 100 millimeters mercury (13.3 kPa)
employing a diatomaceous earth filter aid. The filtrate contains, by analysis,
1.41 percent nitrogen. ”

'» Example 50 .

A reactor is charged with 220 parts of the nonylphenol-glyoxylic acid
reaction product of Example 25, 59.4 parts of N-aminoethylpiperazine (Union
Carbide) and 131.3 parts of aromatic hydrocarbon solvent. The materials are
“heated under nitrogen at 110-120°C for 1 hour, the temperature is raised to
125°C and 28 parts propylene oxide are added at 125-130°C over 3 hours. The



Parts A and B: The procedure of Exanple 37 is repeated replacing the

sul furized phenol with a simlar sulfurized phenol prepared by reacting
1000 parts of propylene tetraner substituted phenol with 319 parts of

-sul fur dichloride. Exanple 39 Parts A and B: The procedure of Exanple 1 is
repeated replacing glyoxylic acid with an equi val ent anount, based on

-COCH, of pyruvic acid. Exanple 40 Pggts A and B: The procedure of Exanple
6 is repeated replacing glyoxylic acid with an equi val ent anmount, based on
-COCH, of levulinic acid. Exanples 4143 Parts A and B: The procedure of

Exanpl e 3 Imat@:msxta@é Aot QQSIIH@°@6fdr 21 KGiES] eooleddd Y10 dnd vadihen ! | -
54 TABLE 11 o ruvic 42 .
3- Ket obut yrﬁtte at 100-110 K‘ezab a/are;qsute EQ&H@WGI%&D }00; millimeteps nrersury

i val ent hotieD prblayise e AR tets Aoty B P 7T Bl es
45- 48 Partsﬁggg¥m;§1 The procedures of each of Exanples 14 is repeated
replacing the alky] ?éa%(tj rp rilarggﬁ th 600 B%% ethé%ar,canr{)% product of Example
2 and the materials are heated to 120°C under nitrogen. Propylene oxide (24
parts) is added at 120-130°C over 4 hours, followed by heating at 120-130°C
for 3 additional hours.
Example 52
A reactor is charged with 800 parts of the reaction product from
Example 9. The materials are heated under nitrogen to 125°C followed by the
addition of 23.7 parts propylene oxide over a 6 hour period at 125-130°C. A
dry-ice condenser is employed. The reaction mixture is heated to 130°C and
held at 130-135°C for 6 additional hours. The materials are filtered employing
diatomaceous earth at 130-135°C. The materials contain, by analysis, 1.60
percent nitrogen.
Example 53 :
Following substantially the same procedure as described in Example

51, 600 parts of the reaction product from Example 2 are reacted with 12 parts
of propylene oxide.
- Example 54
Part A: A reactor is charged with 7000 parts of polybutene-substituted phenol
described in Example 1, 460 parts of 50 percent aqueous glyoxylic acid
(Aldrich) and 4.8 parts paratoluene sulfonic acid monohydrate (Eastman). The
materials are heated under mtrogen at 155-160°C for 6 hours collecting 315
- parts water in a Dean-Stark trap. The material has a saponification number of

29.6 and- shows a molecular weight by gel permeation chromatography of

3019.

Part B: Another reactor is charged with 778 parts of the foregoing reaction

product and 43.9 parts of aminoethylpiperazine (Union Carbide). The




substituted catechol. Exanple 49 To a reactor is charged 1650 parts of the
reacti.on product of Exanple 16. The naterials are heated under nitrogen to
130-135[err]C at which tinmg 34.8 parts propyl ene oxi de are added over 3
~hours. The materials are heated at 135[err]C for 2 hours and at 140[err]C
for. 1 hour followed by vacuumfiltration at 100-110[err]C at a pressure not -
| ower than 100 mllinmeters nercury (13%¢ kPa) enploying a di atonaceous
earth filter aid. The filtrate contains, by analysis, 1.41 percent

ni trogen. Exanple 50 A reactor is charged with 220 parts of the

nonyl phenol nedtygxls|dre eaied wedert nigd genadtho-pﬁﬂempseh&&s 5Xy4emr280 §f
N- am noet hyl pi perazi ne (Union Carbide) and 131 Kﬂgarts of ar omat
u
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by heating EE 128- 5%000 for 3 additional hours. Exanple 52 .
Part A: A reactor is charged with 5640 parts of polybutene-substituted phenol
as described in Example 1, 371 parts of 50 percent aqueous glyoxylic acid
(Hoechst Celanese) and 2.83 parts 70 percent aqueous methane sulfonic acid.
The materials are heated over 2.5 hours to 155°C and are held at 155-160°C
for 3 hours collecting 250 parts water in a Dean-Stark trap.
Part B: Xylene, 2068 parts, is added to the product and the reaction is cooled
to 85°C followed by addition of 323 parts N-aminoethylpiperazine (Union
Carbide) which is accompanied by a sligﬁt exothermic reaction. The materials
are heated over 1.5 hours to 150°C and held at 150-155°C for 1 additional hour
collecting 7 additional grams aqueous distillate. The materials are cooled to
130°C and 158 parts propylene oxide is added over a 3 hour period, the
materials are heated followed by vacuum filtration. The filtrate contains, by

- analysis, 1.30 percent nitrogen.
Example 56 _ |
A reactor is charged with 400 parts of the alkylated phenol-glyoxylic

acid reaction product of Example 13 and 39.1 parts of -diethylene triamine.

The materials are heated under nitrogen at 120-125°C for 7 hours while

collecting aqueous distillate in a Dean-Stark trap. Propylene oxide is added

under nitrogen at 120-130°C over 4 hours. Heating is continued at 120-130°C

for 3 additional hours. The materials are filtered employing a diatomaceous

earth filter aid at 120-130°C.




A reactor is charged with 800 parts of the reaction product from Exanple 9.
The materials are heated under nitrogen to 125[err]C foll owed by the
addition of 23.7 parts propyl ene oxi de over a 6 hour period at
125-130[err]C. A dry-ice condenser is enployed. The reaction m xture is
heated to 130[err]C and held at 130-135[err]C for 6 additional hours. The
materials are filtered enploying di atomaceous earth at 130-135[err]C. The
materials contain, by analysis, 1.60 pergent nitrogen. Exanple 53 Follow ng
substantially the same procedure as described in Exanple 51, 600 parts of
the reaction product fromExanple 2 are reacted with 12 parts of propyl ene

oxi de. Exanple 54 Part A: A reactor is charged with 7000 parts of
polybutene?Ehmﬁnﬂtﬁﬂed phenol described in Exanple 1, 460 parts of 50

per cent aqueous gl llC ) p uen suI onic
aci d nonohydrate (‘%a %We‘&ﬁg égqgepﬂi%t%a ﬁ’@gﬁﬁ
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the materials are he Cfollowed b the addition of 21.7
parts propyh@Wés 8ki @' Chﬁmg Ath 52543096 e fore 3 toyrs.he Jbeng

materials are vacuum ﬁltered employing a diatomaceous earth filter aid at 110-
115°C at a pressure not less than 100 millimeters mercury (13.3 kPa).

- Example 58
- The procedure of Example 1 is repeated except that the aromatic

hydrocarbon solvent solution of the poljbutene—substimted phenol-glyoxylic
acid reaction product is added to the diethylenetriamine.

Example 59

A i'eactor is charged with 269 parts of the phenol-glyoxylic acid reaction
product of Example 11, Part A, 16.9 parts of aminopropylmorpholine and 95.5
parts of xylene. Heated under N, to 145°C over 4 hours. The hot solution is

vacuum filtered at 130°C employing a diatomaceous earth filter aid. The
 filtrate contains, by analysis, 0.79%N.

Example 60

Part A

A reactor is charged with 1481 parts of the propylene tetramer

 substituted phenol of Example 15, 418 parts of 50% aqueous glyoxylic acid and

2.2 parts of 70% methane sulfuric acid. Heated 6 hours under N, while

removing 293 parts aqueous distillate. Filtered hot at 140-150°C employing a

diatomaceous earth filter aid. |



I's continued at 135-140[err]C for 4 hours followed by vacuumfiltration
enpl oyi ng a di atonmaceous earth filter aid at 110-120[err]C and a pressure
not less than 100 mllinmeters mercury (13.3 kPa). The infrared anal ysis
"shows no | actone carbonyl is present. The filtrate contains, by analysis,
1.29 percent nitrogen. Exanpe 55 Part A: A reactor is charged with 5640
parts of polybutene-substituted phenol as described in Exanple 1, 371 parts
of 50 percent aqueous glyoxylic acid (Hoechst Cel anese) and 2.83 parts 70
percent aqueous nethane sulfonic acid. Thyg materials are heated over 2.5
hours to 155[err]C and are held at 155-160[err]C for 3 hours collecting 250
parts water in a Dean-Stark trap. Part B: Xylene, 2068 parts, is added to

t he product PantBt he reactlon is cooled to 85[err]C followed by addition of
323 parts N-am noet hyl pi perazjne (Union Carbide) which is acco nied by a
sl i ght exot her ni cAm reactorTisechagged Matlsm@mﬁﬂmpmduct@f@m

150[err] C and hel d at, 150- 155 err]C for 1 additional hour collecting 7
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i n a Dean- %ahm\# Q’ Propyl ene oxide is added under nitrogen at
120-130[ err er hours. Heating is continued at 120-130[err]C for 3
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phenol prepared by reacting polypropylene with phenol in the presence of 4%
by weight BF; at 80°C, 439 parts 50% aqueous glyoxylic acid (Aldrich) and

4.2 parts paratoluene sulfonic acid monohydrate (Eastman). The materials are

- heated under nitrogen to 170°C over 7 hours removing 298 parts aqueous
distillate. The materials are filtered using a diatomaceous earth filter acid. The
filtrate has a saponification mumber = 46.3.

Example 62

A reactor is charged with 6000 parts of a propylene tetramer substituted
phenol as described in Example 15 Part A, 2 liters toluene, 1695 parts of 50%
- aqueous glyoxylic acid (Aldrich) and 9.44 parts paratoluene sulfonic acid
monohydrate. The materials are heated at reflux (maximum 137°C) under N,
for 6.5 hours while removing 1170 parts aquedus distillate. The reaction
4 product is stripped to 160°C/30 mm Hg over 5 hours. Mineral oil, 5482 parts
is stirred into the residue and the oil solution is filtered using a diatomaceous

earth filter aid. The filtrate has a saponification number of 56.9.



57 Exanpe 57 A reactor is charged with 1309 parts of a phenol - gl yoxylic
acid reaction product as described in Exanple 14, 170 parts
N- am noet hyl pi perazi ne (Uni on Carbide) and 520 parts xylene. The materials
“are heated under nitrogen to 150[err] C over 2 hours and held at that
temperature for 1 hour obtaining 1 part water in a trap. To this product
are added 85.7 parts propyl ene oxide ovey9 3.5 hours at 120-130[err]C
foll owed by heating at 125-130[err]C for 3 hours. The materials are vacuum
filtered enploying a diatonmaceous earth filter aid at 110- 115[err]C at a
pressure noExaagde 6Ban 100 millinmeters nmercury (13.3 kPa). Exanple 58 The
procedure of Exanple 1 is repeated except that the aromatic hydrocarbon
sol vent sol Paitoh of the pol ybut ene-substituted phenol -gl yoxylic acid
reaction product |s added to t he dleth | enetriam ne. Exanple 59 A reactor

is charged with geworss& pyiéin o002 pasty | 2,4, dlitdutylpbenoly 360 pacts of
Exanpl e 11 Part A %Kﬁﬁrts of an1nopropy|nnrphollne and 95.5 parts of
xyl ene. xuheeam tolycue andhaup%rtsméa neo suifonig a@d

vacuun1flltered at, 130 e i.at0 us earth filter ai The
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PartB |

To 150 parts of the filtrate of Part A is added 93.3 parts N-tallow
propane diamine (Duomeen T - Akzo) and 101 parts xylene. Heated to refiux,
removing a total of 3.4 parts aqueous distillate over 12 hours. Filtered xylene

')

solution employing diatomaceous earth filter aid at about 120 mm Hg, yielding
’ 25% xylene solution containing, by analysis 2.44% N
PartA :

A reactor is charged with 3537 parts of a propylene tetramer substituted
phenol as described in Example 15, Part A, 999 parts 50% aqueous glyoxylic
acid, and 3.8 parts 70% methane sulfonic acid. Under N,, the materials are
heated to 160°C over 2 hours then held at 160°C for 3.4 hours while collecting .
697 milliliters aqueous distillate. The materials are dihited with 2710 parts

-, mineral oil, cooled to 80°C then filtered using 2 Whatman GF/D microfibrous
glass filter. ' |
PatB

To another reactor is charged 538.2 parts of the filtrate of Part A, then

heated to 45°C. A mixture of N, (30cc/hour) and NH, (6 g/hour) is added until



58 Part B Anot her. reactor is charged with 225 parts of the product of Part
A and 158 parts mneral oil. Heated under [err] to 60[err]C added 31 parts
met hyl ami ne (40% aqueous) over 0.5 hours,'held 1 hour at 60[err]C, heated
.to reflux (~100[err]C, held at ~100[err]C for 4 hours. Stripped to
120[err]C at 30 nmHg. Filtered through di atomaceous earth filter aid
yielding filtrate containing, by analysis, 1.1% Exanple 61 A reactor is
charged with 3005 parts of a propylene teé®amer substituted phenol prepared
by reacting pol ypropyl ene with phenol in the presence of 4% by wei ght [err]

P 2?2?;2%5@53%&%&” AR, H ke (66, OV /bl st Ric
i'sti 11 at e ficich, begne; @Efﬁ?@k@ﬁﬁ%@%ﬁr@&% RPN 1786,
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gl yoxylic acid (A’drich) and 9.44 parts paratolu ne squonr aci d
nonohydr at e hediieg and filier! Fidtrate tontadnk, By amilysis, {196%Num 137[err] O under
N2 for 6.5 hours while renoving 1170 parts aqueous distillate. The
reaction pr @kagiple®Sstripped to 160[err] /30 mm Hg over 5 hours. M neral
oil, 5482 parts is stirred into the residue and the oil solution is
frltered usiBagt A di at omaceous earth filter aid. The filtrate has a

saponi fication nunber of 56.9.
A reactor is charged with 2210 parts of the polybutene-substituted

phenol of Example 1, 135 parts 50% aqueous glyoxylic acid and 1.4 parts of
paratoluene sulfonic acid. Heated under N, at 140-150°C for 12 hours
removing 91 parts aqueous distillate. Added 1000 parts mineral oil then
filtered at 130-140°C using a diatomaceous earth filter aid. Saponfication no
=18.6. |
Part B-1 |
A teactor is charged with 1250 parts of the oil solution of Part A and
22.7 parts tetraethylene pentamine. Heated, under N, at 155-160°C for 16
hours yielding 1.7 milliliters of aqueous distillate. Filtered at 145-150°C
_ employing a diatomaceous earth filter aid. Filtrate contains, by analysis,
0.63% N
Part B-2
The procedure of Part B-1 is repeated empl_oying 34 parts tetracthylene
% pentamine and removing 3.0 milliliters aqueous distillate. The filtrate contains
by analysis, 0.89%N.
Example 66 .
A reactor is charged with 700 parts of a polybutene substituted phenol-

glyoxylic acid reaction product prepared essentially according to the process of



59 Exanple 63 Part A A reactor is charged with 1002 parts
2,4,-di-t-butyl phenol, 360 parts glyoxylic acid, 400 nmilliliters toluene
and 2 parts paratol uene sulfonic acid nonohydrate. Heated at reflux under
-N2 for 12 hours while collecting 250 parts aqueous distillate. Stripped to
140[err]C and 5 mm Hg over 4 hours followed by filtration at 130-140[err]C
enpl oyi ng a di at omaceous earth filter aiq. Saponi fication nunber= 121. Part
B To 150 parts of the filtrate of Part Rlis added 93.3 parts N-tall ow
propane di am ne (Duoneen T - Akzo) and 101 parts xylene. Heated to refl ux,

renoving a a _R- disst | o d
xyl ene solu HP%% éﬁ/fb’r?gm gﬁé‘t@@%ﬁ% %‘Zﬁ #1§$?3¥£§ égéﬁ%ngﬁrﬁ\ Hg,
yi el di ng 250%&6 bt | e n ® 06‘11%

reactor is é ar é%g‘a\s\nﬂ?he%g?‘epar s o# agep?%% %énggteétfrggfr%rh su S@Pg?@é@
phenol as di i [ €3 Hourd 9eﬁ§¥ st el i C
acid, and 3.93(%32?50 %)Elr?egyﬁgne sul fgﬁficng?:ﬁ. U d%}ﬁn%gf/ theﬁ%gté%ﬁ als are
heated to 1ﬁ&bﬁaid.cmuﬁ1trﬁtdmm§inhbgjﬂabﬂl|y§is@10.4ﬁ%btr] C for 3.4 hours while
collecting 697 milliliters aqueous distillate. The materials are diluted
with 2710 pExample 68ral oil, cooled to 80[err]C then filtered using a

What man GF/ D m crofi brous glass filter. Part B To another reactor is

charged 538PartpArts of the filtrate of Part A, then heated to 45[err]C. A

m xture of N2 (30cc¢/hqur) and NH3 éb?e g/ hour) is_added unti l
Following substantially the procedure of Example 15-A o-t-butyl phenol

is reacted with glyoxylic acid.
Part B .

The product of Part A is dried by xylene azeotrope under N, followed
by stripping to 160°C/18 mm Hg. |

Another reactor is charged with 236 parts Jeffamine M-600 and 110
parts hydrocarbon solvent and dried under N, at 120°C for 1 hour. The dried
Jeffamine solution is added to the dried product of Part A -at 100°C, the
temperature drops to 90°C and the mixture is stirred 1.5 hours at 90 - 70°C.
Example 63

The procedure of Example 64B is followed employing 488 parts of an-
80% in oil solution of a nonylphenol—glyoleic acid reaction product similar to
that of Example 25, and 75 parts NH;. Product contains, by analysis,
1.78%N. |
Examples 69 -

! Following essentially the procedure of Example 68, ‘the dinonylphenol

derivative is obtained (35% oil, %N, by analysis =0.39)
Example 70 |

The process of example 60-A is repeated except the product contains
40% mineral oil diluent.



60 48g NH3 is added. Tenperature increases to 68[err]C over 0.5 hours after
NH3 addition begins. After 5 hours infrared spectrum shows | oss of peak at
1786 [err] and appearance of peak at 1655 [err], nobst of reaction at
-45[err]C. Increased to 60[err]C, after 0.5 hours peak at 1786 [err] begins
to. devel op. Discontinue heating and filter. Filtrate contains, by analysis,
1.96%N. Exanple 65 Part' A A reactor is chg&ged with 2210 parts of the

pol ybut ene- substituted phenol of Exanple 135 parts 50% aqueous gl yoxylic
acid and 1.4 parts of paratoluene sulfonic acid. Heated under N2 at

1000 par L& m ner 4 S0 3n" 8, SarPlutiy Soimpbefrf Hopbhia, i e, £ .
par s of 1 neoiives LT FRroRd el icuind LRl SEABRCTeR R T

Heat ed, undgp, ?%“g 5-160[err]C for 16 hours yielding 1.7 mlliliters of
aqueous distlp'at . Filtered at 145-150[err] C enpl oyi ng a di at omaceous
earth filter aidytflshhiiEnéOBiethlM o iMBOrPOAILES bh afd DR eddd2basié
procedure of Part B-1 is repeated enﬁﬁmn?ng 34 parts tetraeﬁfﬁ%ene bash
pent am ne apthdrekidwidadlifives Whith ﬁﬁélﬁdé%ﬁ@lafe diok tirhited qto, Wisperbarits aind
contains by analysis, 0.89%\. Exanple 66 A reactor is charged th 700
parts of a deterpettsrof thetashiprotecingmnashiesy! typey antioxidants] aattwear ageasict

- prepared essentially according to the process of

extreme pressure agents, emulsifiers, demulsifiers, metal passivators, foam

inhibitors, friction modifiers, anti-rust agents, corrosion inhibitors, viscosity
improvers, pour point depressants, dyes, lubricity agents, and solvents to
improve handleability which may include alkyl and/or aryl hydrocarbons.
These optional additives may be present in various amounts' depending on the
intended application for the final product or may be excluded therefrom.

_ The ash-containing. detergents are the well-known neutral or basic
Newtonian or non-Newtonian, basic salts of alkali, alkaline earth and transition
métals with one or more hydrocarbyl sulfonic acid, carboxylic acid, phosphoric
acid, mono- and/or dithio phosphoric acid, phenol or sulfur coupled phenol,
and phosphinic and thiophosphinic acid. Commonly used metals are sodium,
potassium, calcium, magnesium, lithium, copper and the like. Sodium and
calcium are most commonly used.

Neutral salts contain substantially equivalent amounts of metal and acid.
As used herein, the expression basic salts refers to “those compositions
% containing an excess amount of metal over that normally réquired to neutralize
the acid substrate. Such basic compounds are frequently referred to as
overbased, superbased, etc.
Metal salts, particularly alkali metal salts, more particularly sodium
salts, of the carboxylic composition obtained by reacting a phenolic compound



61 Exanple 2-A, 473 parts of mneral oil, and 23.7 parts of nethylam ne
(40% aqueous) at 42[err]C. The materials are heated at 80[err]C for 3

hours, "stripped to 95[err]C at 20 mmHg for 3 hours and filtered enpl oyi ng
a di atomaceous earth filter aid. The filtrate contains, by analysis, 0.41 %
N. .Exanmpl e 67 Part A Follow ng substantially the procedure of Exanple 15-A
o-t-butyl phenol is reacted with gl yox;l ic acid. Part B The product of Part
A is dried by xylene azeotrope under 3 ol | oved by stripping to
160[err]C/ 18 mm Hg. Anot her reactor is charged with 236 parts Jeffam ne

1 hour - Thevi SHSEPHE FRERESH R REE, 3@%&%@*@1@“ B siseibed i,
Siirrod 1 SURGRAHE S.38PI, A&‘?E%S&‘zmaﬁgl Bheriol® ks proc ehel B PR oas

is foll owedg I %ﬂa!z
nonyl phenol - S’Im;o%/g ?gdﬁ?ﬁ@?ggﬂﬂo uct simlar tokﬁgat gf%ef:'xused for 25,
and 75 par t3-shidke dyelsapsplicatiohewliich mayoeptiosilly: bd-uddith diexesm Pﬁﬁuﬁﬁi bPWI ng

essentially the procedure of Exanple 68, the dinonyl phenol derTvative is
obt ai ned ( 3is fnventidh, by anal ysis =0.39) Exanple 70

Dispersants include, but are not limited to, acylated nitrogen-containing

dispersants, including hydrocarbon substituted succinimides and succinamides;
carboxylic esters, including polyolefin substituted succinic polyesters, Mannich
dispersants, including these derived from monocamines, polyamines and
alkanolamines aminophenol dispersants, aminocarbamate dispersants,
imidazolines and alkyl phenols having at least 10 carbon atoms in the alkyl
group and mixtures thereof as well as materials functioning both as dispersants
and viscosity improvers. Nitrogen-containing carboxylic dispersants are
prepared by reacting a hydrocarbyl carboxylic acylating agent (usually a
hydrocarbyl substituted  succinic anhydride) with an amine (usually a
polyamine). Ester dispersants are prepared by reacting a polyhydroxy
compound with a hydrocarbyl carboxylic acylating agent. The ester dispersant
may be further treated with an amine. Mannich dispersants are prepared by
reacting a hydroxy aromatic compouhd with an amine and aldehyde. The
dispersants listed above may be post-treated with reagents such as urea,
thiourea, carbon disulfide, aldehydes, ketones, carboxylic acids, hydrocarbon

s substituted succinic anhydride, nitriles, epoxides, boron compounds,
phosphorgs compounds and the like. These dispersants are generally referred
to as ashless dispersants even though they may contain elements such as boron
or phosphorus which, on decomposition, will leave a non-metallic residue.

Extreme pressure agents and corrosion- and oxidation-inhibiting agents



The process of exanple 60-A is repeated except the product contains 40%
m neral oil diluent. 62 In addition to the carboxylic conpositions of
Forrmula 111 use of other additives in the 2-stroke cycle lubricating
~conpositions of this invention is contenplated. It is sonetinmes useful to
I ncorporate, on an optional, as-needed basis, other known additives which
i nclude, but are not limted to, diqu{ ants and detergents of the
ash-produci ng or ashless type, antioxidants, anti-wear agents, extrene
pressure agents, enulsifiers, denulsifiers, netal passivators, foam
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hydr ocar bons. ese optionaf additives may be present

dependi ng ophodphorus eesters, apneiat aicontaiiag tdompomals pamilubbred Gontalifing
excl uded therefrom The ash-containing detergents are the well-known
neutral or bempouhdsit oni an or non- Newt oni an, basic salts of alkali,

al kaline earth and transition netals with one or nore hydrocarbyl sulfonic
aci d, carboxyl i c Gdorinatedoempaoundsciare raxemplifiet! obydichioringied s @liphatic
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neutralize gyfurized methyl ester of oleic acid, sulfurized alkylphenol, sulfurized
dipentene, and sulfurized terpene.
Phosphosulfurized hydrocarbons include the reaction product of a
phosphorus sulfide with turpentine or methy] oleate.
Phosphorus esters include dihydrocarbon and trihydrocarbon phosphites,
phosphates and metal and amine salts thereof.
Phosphites may be represented by the following formulae:
O

R50——P——OR;

H
or
RO}P
wherein each R is independently hydrogen or a,hydro;arbon based group,
? provided at least one R; is a.hyd_rocarbon based group.
Phosphate esters include mono-, di- and trihydrocarbon-based
phosphates of the general formula

R;0),P



the acid substrate. Such basic conpounds are frequenty referred to as.
overbased, superbased, etc. Metal salts, particularly alkali netal salts,
nore particularly sodiumsalts, of the carboxylic conmposition obtained by

reacting a phenolic conpound 63 with carboxylic reactant of formula
[err] CO[err] as described in US Patent 5,281, 346 (Adans et al), alkyl
phenol s described in US Patents 4,708, and 4,740,321 and fatty

i m dazol i nes are known additives used for 2-stroke cycle applications which
may optionally be used in the conmpositions of this invention. Dispersants

i ncl ude, bUEBHHIEOindlhdd trﬁ@nd—o,diﬁ%ﬁhﬁ&ﬁﬂi%'l' { RGRAL; CiNiuid rtriagddaﬁcp%ﬁ@atsg

i ncl udi ng hydrocar bon substitufed succini m des and’succi nam des; carboxylic
esters, | nch}k@ﬂ_mdmyyph@ﬂhmegubst i tuted succinic polyesters, Mannich

di spersants, including these derived from nonoam nes, polyan nes and

al kanol ami nes  aiviemap bomainingicopgponmds Sncludeimemb tiiooatbamates; psichaay zinc

I m dazol i nes and al kyl phenols having at |east 10 carbon atons in the alkyl
group and ndicotyldithidearbamhates \and bariunr etieptydphemylt i dithagrarbamates and

di spersants and viscosity inprovers. Nitrogen-containing carboxylic

di sper sant smolgbdenypa conipeynd®act i ng a hydrocar byl carboxylic acylating
agent (usually a_hydrocarhy| substituted succinic anhydride). wwth an am ne

(usual |y a pol yaROen containmg gompensdsdaclude borate, esigrs, and cheronqgitrogen
pol yhydr oxy conpqQund with hydr ocar pyl carboxylic acylating agent,. The
ester di speFIHAINIRG GOPIPOY pé(?pa[r &qunlie,a %F&%ﬁﬁg@ﬁ%?@ﬂe nt s
are prepared by reactin aromati ¢ conpound with an am ne and

al dehyde. Tﬁ@rme?%mﬁf’gw&ﬁﬂ%% may be post-treated with reagents

such as urea,  peta] passivators include aromatic amines, triazoles, thiadiazoles, etc.

Viscosity improvers include, but are not limited to, polyisobutenes,
polymethacrylate acid -esters, polyacrylate acid esters, diene polymers,
polyalkyl styrenes, alkenyl aryl conjugated diene copolymers, polyolefins and

multifunctional viscosity improvers.

Pour point depressants are a particularly useful type of additive often
included in the lubricating oils described herein. See for example, page 8 of
"Lubricant Additives” by C. V. Smalheer and R. Kennedy Smith (Lesius-Hiles
Company Publishers, Cleveland, Ohio, 1967).

Lubricity agents include synthetic polymers (e.g., polyisobutene having

a number average molecular weight in the range of about 750 to about 15,000,

as measured by vapor phase osmometry or gel permeation chromatography),

" polyolether (e.g., poly (oxyethylene-oxypropylene ethers) and ester oils.
Natural c_>il fractions such as bright stocks (the relatively viscous_ products
formed during conventional lubricating oil manufacture from petroleum) can
also be used for this purpose. They are usuaily present, when used in two-
cycle oils in amounts of about 3% to about 20% by weight of the total



t hi ourea, carbon.disulfide, aldehydes, ketones, carboxylic acids,
hydr ocar bon substituted succinic anhydride, nitrites, epoxides, boron
conpounds, phosphorus conpounds and the |ike. These dispersants are
-generally referred to as ashl ess dispersants even though they may contain

el ements such as boron or phosphorus which, on deconposition, will |eave a
non-netallic residue. Extrene pressure aggnts and corrosion- and
oxi dation-inhibiting agents 64 include chlorinated conpounds, sulfurized

conpounds, phosphorus cont ai ni ng conpounds including, but not limted to,
phosphosulf Jhé aﬁdrocarbons and phosphorus esters, netal containing
‘conpounds an oron contai ni ng conpounds. Chlorlnated conpounds are
exenplified by chlorlnated al i phatic hydrocarbons such as chl ori nat ed wax.

Exanpl es of sul f gy CipPRIeNREcR' dﬂﬂﬁﬂﬁbqs such
as benzyl dISU|fIde |s(chlorobenzy|§§|sul dgkﬁglbutyl tetrasu fﬁggf

sul furized Seiddutd Solvent0kepdsene, .yl Wﬁefnuns &E Othey <areh §fsitallys présent #ed

di pentene, and sul furized terpene osphosulfurlzed hydrocar bons i ncl ude

the reacti oampunturingirg frophabpap5% te wbbuti25% by weightrbutnemonntsgireater
ol eate. Phosphorus esters_ include di hydrocarbon and trihydrocarbon

phosphi t es, thahdhjsharecssomsetimessused. and anmi ne salts thereof. Phosphltes may be
represented by the follomnng formulae: [err] or wherein each [err

i ndependent | y hy Antiyfoan agents wsed do redicerax prevens the formation of stable foam
include silicones or organic polymers. Examples of these and additional anti-
foam compositions are described in "Foam Control Agents", by Henry T.
Kerner (Noyes Data Corporation, 1976), pages 125-162.

These and other additives are described in greater detail in U.S. Patent
4,582,618 (column 14, line 52 through column 17, line 16, inclusive), herein
incorporated by reference for its disclosure of other additives that may be used
in the compositions of the present invention.

The components may be blended together in any suitable manner and
then admlxed, for example with a diluent to form a concentrate as discussed
below, or with a lubricating oil, as discussed below. Alternatively,
components can be admixed sepafately with such diluent or lubricating oil.
The blending technique for mixing the components is not critical and can be
effected using any standard technique, depending upon the specific -nature of

the materials employed. In general, blending can be accomplished at room
temperature however, blending can be facilitated by heating the components

As previously indicated, the compositions of the present invention are
useful as~additives for lubricants for 2-stroke cycle engines. They can be
employed in a variety of lubricant basestocks comprising diverse oils of
lubricating viscosity, including natural and synthetic lubricating oils and



provi ded at | east. one R5 is a hydrocarbon based group. Phosphate esters

i ncl ude nmono-, di- and trihydrocarbon-based phosphates of the general

formul a 65 Exanpl es include nmono-, di- and trialkyl nono-, di and
“tiaryl and m xed al kyl and aryl phosphates. Metal containing conpounds

I nclude nmetal thiocarbamates, such as zinc dioctyldithiocarbamate, and

bari um hept yl phenyl _dit hi ocarbamate and | ybdenum conpounds. Boron
cont ai ni ng conpounds include borate esters and boron-nitrogen containing
conpounds prepared, for exanple, by the reaction of boric acid with a
primary or sexanesihergbky!l am ne. Metal passivators include aromatic

am nes, tiazoles, thiadiazoles, etc. Viscosity inprovers include, but are
not limted to, [NAmralddily inchale adinalvikavegemble oils,dmindral ubrm@itingcoild,at e
acid esters, diene polyners, polyal kyl styrenes, alkenyl aryl conjugated

di ene copol sobent grolyid ¢fcates amderall oils,uand i oilsalderivedo$iom coglr ov estmle.Pour
poi nt depressants are a particularly useful type of additive often included
in the | ubriSyathetis olubricatingr i bdld hinchide &ydrocarbemanpils, [halesabsiituted
"Lubricant Additives" by C._V. Smal heer and R Kenned¥ Smith (Lesius-Hiles
Conpany Publhydregasbom ailse| alkylenenpgide1 pelymers, asierst of gpshoxylio ccids: and

synt heti c pol rs (e.g.,. pol yi sobut.ene havin nupber aver gge, nol ecul ar
wei ght in { polyalng esiers &(fon@lfw%whab@mgs 0o eleohgls, nestery o PYOSPhoBHS-
phase osnonetry.ar gel.,perneation, chronat ography.). | yol et.her (e.g. oly
(oxyet hyl enQQB%}‘HPSp%@ﬁeP&S'm tetrahy ‘P@&aﬂﬁel @‘bog’%axe& Gits"and Snfkrires

thereof.

Specific examples of oils of lubricating viscosity are described in U.S.
Patent 4,326,972 and European Patent Publication 107,282, both herein
incorporated by reference for their disclosures relating to lubricating oils. A
basic, brief description of lubricant base oils appears in an article by D. V.
Brock, "Lubricant Base Oils", Lubrication Engineering, volume 43, pages 184-
185, March, 1987. This article is herein incorporated by reference for its
disclosures relating to lubricating oils. A description of oils of lubricating
viscosity occurs in U.S. Patent 4,582,618 (column 2, line 37 through column
3, line 63, inclusive), herein incorporated by reference for its disclosure to oils
of lubricating viscosity. '

- The additives and components of this invention can be added directly to
the lubricant. Preferably, however, they are diluted with a substantially inert,
normally .quuid organic diluent such as mineral oil, naphthi, toluene or xylene,

» to form an additive concentrate. These ooncentrates usually contain from about
10% to about 90% by weight of the components used in the composition of this
invention_and may contain, in addition, one or more other additives known in
the art as described hereinabove. The remainder of the concentrate is the
substantially inert normally liquid diluent.



Natural oil fions such as bright stocks (the relatively viscous products
formed during conventional lubricating oil manufacture from petrol eum can
al so be used for this purpose. They are usually present, when used in two-
- cycle oils in anpbunts of about 3%to about 20% by weight of the total
66..conposition. Diluents include such materials as petrol eum hydrocar bons
(e.g., Stoddard Sol vent, kerosene, etc.)., Wen used, they are typically
present in amounts ranging from about Ewg%o about 25 % by wei ght but
anmounts greater than this are sonetinmes used. Anti-foam agents used to

reduce or preve ' : N | by ani c
P i s W frell i 86 ditse e 8R0) frbtefels engie Mbiicars

pol ynmers. Exanples of these and a

descri bed idﬂs"ﬁé%ﬁeﬁ%dbﬂ'dh%ﬁ?tté"the fifeiHofoymla nfikhire’ of Mutsticant and fuel
Cor poration, 1976), pages 125-162. These and other additives are described

i n greater vigthiis theh idtfoduCed dnto the Ehgirel Oylindary nSudl lubricant-fdel inioueds
colum 17, line 16, inclusive), herein incorporated by reference for its
di scl osur e apé withiar thedgope \of sthishiztventipn b eSucke dubricartefueb mpingires genersilyt he
present invention. The conponents may be bl ended together in any suitable
manner and contain aomajoramount efiachand\a miner ginouat of dubricant,; mareroften atat e
as -di scussed below, or with_a lubricating oil, as discussed bel ow.

Al 't er nat i vdeast abeubidcpreferably abouidhy,xmere Pﬁ%ﬁeﬁﬂd}ym ROsup ko about H0.or
| ubricating oil. The, pl ending techni que_for. m xjng t onponents i s not
critical a%%or@dﬂ'e f'&f‘éag%%%(’glf@ﬂcﬁﬁfdi Pgﬁr&e’é}ﬁggg%pendi ng upon

e opect f1C nalpts Rled ROWEAEHE 5ol Tt re' Wefl i to Rios8 Hclfb " °°
the art and usually contain a major portion of a normally liquid fuel such as
hydrocarbonaceous petroleum distillate fuel (e.g., motor gasoline as defined by
ASTM Specification D-439-89 and D-4814-91). Fuels containing non-
hydrocarbonaceous materials such as alcohols, ether, organo-nitro compounds
and the like (e.g., methanol, ethanol, diethyl ether, methyl ethyl ether,
nitromethane) are also within the scope of this invention as are liquid fuels
derived from vegetable or mineral sources such as corn, alfalfa, shale and coal.
Mixtwres of fuels, such as mixtures of gasoline and alcohol, for example,
methanol or ethanol are among the useful fuels.

Examples of fuel mixtures are combinations of gasoline and ethanol,
diesel fuel and ether, gasoline and nitromethane, etc. Particularly preferred is
gasoline, that is, a mixture of hydrocarbons having an ASTM boiling point of
60°C. at the 10% distillation point to about 205°C. at the 90% distillation

4 point. .

Natural gas and propane are also useful as a fuel for two-stroke cycle
enginés. i

Two-stroke cycle fuel compositions may contain other additives which
are well known to those of skill in the art. These may include ethers, such as



t enperature; however, blending can be facilitated by heating the
conponents. As previously indicated, the conpositions of the present
i nvention are useful as additives for lubricants for 2-stroke cycle
*engi nes. They can be enployed in a variety of |ubricant basestocks
comprising diverse oils of lubricating viscosity, including natural and
synthetic lubricating oils and 67 mrxtures thereof. Natural oils include
animal oils, vegetable oils, mneral lubricating oils, solvent or acid
treated nmineral oils, and oils derived fromcoal or shale. Synthetic

| ubr i cat i ngegtiyls-tungl sdier hHRAABRY] eiticr. ardtie: HUBS hidolold shbtlag ik

oils, alkylene oxide polyners,” esters of carboxylic acids and polyols,

esters of pahdanethanyl,ileadiccakengers shetpas tmlo-alkanes (efg.p en¢ Whichloride

cont ai ning acids, polyneric tetrahydrofurans, silicon-based oils and

m xtures t hanéethylépe dithiomidz)ndyess cefanei insprovets, aritioxidangs sueh @si 2,6 di-e
described in U S Patent 4,326,972 and European Patent Publication 107, 282,
bot h her ei ritertiaty-putykdemnetyylphenole must inibitors; such ss| alkylated succiniogcids

| ubricating oils. A basic, brief description of_|ubricant base oils appears

in an arti cand b?nhydndeSBrmnoﬁ_tﬁmi aganis,sgum anhé,bi!:omupme@%lt !dgacti\_rators, _
o T bl o o
|4n(5:gr2 grlgt ég!}'ib n’f “F?ﬁfé“@gl Fﬁ&b@ﬁﬁﬁ%&’f’&ﬂ%l X 'IcPi 132 ﬁuﬁﬁrjm ;/.e) , herein
Vi scog ity. Theyagﬁ{l ﬁ@@g@ﬁg@%gﬁé@ﬁgﬁ ﬂﬁg o?ﬁb%nﬁgthQér?}géugg:&tgd

directly tOjp the following examples. All parts and percentages are by weight and unless

indicated otherwise, amounts of components are given on a diluent-free basis.
~ Amounts of components from the preceding Examples are given as prepared

and are not adjusted for oil content.

TABLE A
Each of the lubricating oil composition listed in this Table contains 3%

of polyisobutene (Mn=1000), 0.15% of a methylene coupled alkylated

naphthalene as described in US patent 4,753,745, 15% of a hydrocarbon

solvent (St(;ddard Solvent - defined in ASTM D-484-52) an amount of a

component as given in the Table and mineral oil basestock sufficient to total

100% by weight.
EXAMPLE
Product of Example A B C D E
E 2 4 |
61 2
% 8 4
1-A | 4 )




the lubricant. Preferably, however, they are diluted with a substantially
inert, normally liquid organic diluent such as mneral oil, naphtha,

tol uene or xylene, to forman additive concentrate. These concentrates
usually contain from about 10%to about 90% by wei ght of the conponents
used in the conposition of this invention and may contain, in addition, one
or nore other additjives known in the art as described herei nabove. The
remai nder of the concentrate is the substantially inert normally liquid

di | uent. 68 As is well known to thege skilled in the art, two-cycle
engine lubricating oils are often added directly to the fuel to forma

m xture of a lubricant and fuel which is then introduced into the engine
cylinder. Such lubricant-fuel m xtur BABIEVBthin the scope of this

i nvention. Such |ubricant-fuel m xtures generally contain a najor anount of

fuel and a mi nor Eanshmﬁﬂmﬂu!b@éuﬂm%ﬂnmmiﬁ&ﬁsemsted ih gais ttabsle wointakfs

preferably about 15, nore preferably about 20 up to about 100, nore

pref erabl y 0049 ofiipoily ($10ppxy-ethoxy)faleohals0. 15 %aofia oiethyilene-coupledFuel s used

in two-stroke cycle engines are well known to those skilled in the art and
usual |y coralkylated naphthalene as describesl inobSePatent 4 753:745,c0.25% lof ashasic

hydr ocar bonaceous petrol eumdi stillate fuel (e.g., notor gasoline as

defined by 038% of apverbased, cariwnatest galcium snbforae: 5% ng

Compounds. dlee PHGracRon solfent (Siedind Sohuetin drtined @ AFTMIRERE5D),

ethyl ether, nitr t hane re al so.w.t hj he scape of .this invention as

are |iquid Jmepat %F@@EO eh inthe ﬁb*ﬁ MQ’B@@E Qasggt@ﬁiéas corn,

al falfa, shﬁ Hg 'I(M t éﬂ} fuel s, such as m xtures of gasoline

and alcohol,fﬁgg %gﬁg?e, ééﬁﬁéﬁ%f ! ethanol are anong the useful fuels.
o EXAMPLE

Product of Example

F

G

H

K

10

6

12

65-B2

1-A

3.6

62

65-B1




Exanpl es of fuel .m xtures are conbinati ons of gasoline and ethanol, diesel
fuel and ether, gasoline and mtronethane, etc. Particularly preferred is
gasoline, that is, a mxture of hydrocarbons having an ASTM boi |l i ng poi nt
of 60[err]C. at the 10%distillation point to about 205[err]C. at the 90%
distillation point. Natural gas and propane are al so useful as a fuel for
t wo- stroke cycl e engi nes. Two-stroke cycle fuel conpositions nmay contain

ot her additives which are well known to those of skill in the art. These
may include ethers, such as 69 et hyl -2 butyl ether, nethyl-t-butyl ether
.and the like, alcohols such as ethanol and nethanol, |ead scavengers such

as hal o-al kanes (e.g., ethylene dichloride and ethyl ene di brom de), dyes,

fg:?ingr;nglrjt)zlerz, ng?L;Fngﬁgfs fﬂcs:{] fl:l%ﬁblgt‘:(?f"s such as al kyl at ed succi ni c
E%gi\zg??zghy:r?@?hers m@%&r ﬁ%l’l ;:gaﬂ?d t[HL -| CI ng agent S

| ead- cont ai 9|%¢f 8%?“31%0%4@%@%&%%]! thi(ipugirl catl ng 0| 'cg?p1% S
por cont age Bl ity 'égﬁaﬁﬁ{]ﬁ?%%@%?ﬁ DREHE 720 Lo rtiEqred
he br aceq Aoule e bybdict E s @Z?@?’gﬁﬁ?ﬁ@%ﬁ%@amﬁ ol
Tabl o cont AXRBOTERS E%%?@éa%?@%ﬁm@aﬁ BiRE By bgstde, Siidiehtic

coupled al kyrs2f §80% by weight.

—
~

l

EXAMPLE
L M N 0]
Product of Example 62 7 3 10 8
Reaction Product of polybutene 2
(Mn=1000) substituted succinic
anhydride with ethylene polyamines
Polybutene (M, =1000) substituted 7
amino phenol _
Imidazoline from isostearic acid and 1 2
| polyamine '




napht hal ene as described in US patent 4,753,745, 15% of a hydrocarbon
sol vent. (Stoddard Sol vent - defined in ASTM D-484-52) an anount of a
conponent as given in the Table and m neral oil basestock sufficient to

total 100% by wei ght. EXAMPLE Product of Exanple A B C
D - E 62 4 61 2 66
8 ' 4.1-A 4 70 TABLE B

Each of the lubricating oil conpositions listed in this table contains

0. 04% of poly (propoxy-ethoxy) al cohol720.15% of a net hyl ene- coupl ed

al kyl at ed napht hal ene as described in US Patent 4,753,745, 0.25% of a basic
cal cium sul fonate, 0.035% of an overbased, carbonated cal ci um sul fonat e,
15% of a hydrocarbon sol vent (St oddaqz}%ﬁ I t - defined in ASTM D-484-52),
an anount of a conponent as given in the Table and m neral oil basestock

| SHuf fi Ci.elnt tot 0%3&:11 éPERKé ?bgiéﬁﬁﬂgbﬂ colipbaitionts gﬂtlegtin%islfrﬁlﬂ&'cﬁ’ contdins G
g. 25- B2 3% of polyisobutene (Mn=1000), 0.18 % of methylene-coupled
alkylnaphthalene as described in US Patent 4,753,745, 15% Stoddard Solvent,
0.66% of substantially neutral sodium alkyl salicylate, one or more components

as shown therein and mineral oil basestock sufficient to total 100% by weight.

EXAMPLE

Component P ] Q] R]|S]|[T]|]U
.Pr(“)d. of Ex 66 - : 2 |
Prod of Ex 1-A - 4
Prod of Ex 62 ' 4
Suifurized C ;-Substituted Phenol 1.2 ' 1.2
Calcium methylene coﬁpled phenol 0.16 I
Basic calcium sulfonate 0.25

Polybutene (M, =1000) substituted succinic 1.14
anhydride-ethylene polyamine reaction
A product :

N
F N
N




62 : 6 65-B1 6 71
TABLE .C Each of the lubricating oil conpositions listed in this table
contai ns 0.04% of poly (propoxy-ethoxy) alcohol, 0.15 %of a

- met hyl ene- coupl ed al kyl at ed napht hal ene as described in US patent
4,753,745, the indicated anount of the product of Exanple 62 and, where
I ndi cat ed, additional conponents, 15% St oddard Sol vent and m neral oil
basestock sufficient to total 100% by wei ght. EXAVPLE L M N O

Product of Exanple 62: 7 73 3 10 8 Reaction Product
of pol ybutene 2 (M=1000) substituted succinic anhydride with ethyl ene
pol yam nes Pol ybut ene (M= 1000) substituted 7 am no phenol

| m dazoline fromisostearic acid and TABLE E 2 pol yam ne 72
TABLE D

Each of the lubricating oil compositions listed in this table contents 3% of
polybutene (Mn = 1000), 0.15% of methylene-coupled alkyl naphthalene as
described in US Patent 4,753,745, 15% Stoddard Soivent, one or more
additional components as shown therein and mineral oil basestock sufficient to

total 100% by weight.
EXAMPLE
Component A" w X Y

Product of Example 66 4 4 4 4
Polybutene-substituted succinic
anhydride-ethylene polyamine reaction
product
Sodium salt of polybutene (M,~1000) 0.9 1.5

- | phenol-glyoxylic acid reaction product
Sodium alkyl salicylate ' 044 | 0.44
Sodium salt of tetrapropenyl phenol- 0.6
glyoxylic acid reaction  product




Each of the lubricating oil conpositions listed in this Table of contains
3% of pol yi sobutene (Mh= 1000), 0.15% of nethyl ene-coupl ed al kyl napht hal ene
as described in US Patent 4,753,745, 15 % Stoddard Sol vent, 0.66% of
-substantially neutral sodium al kyl salicylate, one or nore conmponents as
shown therein and m neral oil basestock sufficient to total 100% by wei ght.

EXAMPLE Conponent P Q R S T U Prod. of
Ex 66 2 2 4 2 Prod of Ex
1-A 74 4 Prod of Ex 62

4 Sul furized [err]-Substituted Phenol- 1.2

1.2 Cal ci um net hyl ene coupl ed phenol 0.16 Basic cal ciumsul fonate

0.25 Pol ybutene ([err]= 1000) substi t?@kwﬁm nic 1.14 anhydride-ethylene
pol yam ne reaction product 73 TABL of the lubricating oil

conpositions listed in this tableifeRili Basestock 40! ybutene (M = 1000),
0. 15% of net hyl ene-coupl ed al kyl napht hal ene as described in US Pat ent

4,753,745, 15 % Stoddard Sol vent, one or nore afXAMPERE conponents as
shown therein and mneral oil basestock sufficient to total 100% by weight.

EXAMPLE CYrsmpoient V1 Z VAA | XB | ACY| AD | AE | AF
Polybutene (M,~1000) 3 3 23 23 3 3 3

‘Methylene-coupled alkylated |0.15 |0.15 0.2 0.2 0.15 }10.15 }0.15
naphthalene .
Product of Ex 62 . 3 5.7 5.7

Product of Ex 64 6 | 3
Product of Ex 60 6
Product of Ex 70 6

Polybutene (M,~1000) 4 4
substituted phenol
Sodium salt of tetrapropylene 0.84 [0.84
phenol-glyoxylic acid reaction
prod. -
Hydrocarbon solvent 22 22 22 22

Alkylated dipheny] amine 0.25 10.25 0.25 | 0.4

Polybutene(Mn~1000) 3.6 |3.6 36 |3 6
- substituted succinic anhydride- ..

polyamine reaction. product
Kerosene 20 20 20

Fatty imidazoline 2 |2 2 |3 |3

]




Product of Exanpl.e 66 4 4 4 4
Pol ybut ene-substituted succinic anhydride-ethyl ene pol yam ne reaction

product Sodi um salt of pol ybutene ([err]~1000) 0.9 1.5
-phenol -gl yoxylic acid reaction product Sodium al kyl salicylate

0. 44 0. 44 Sodium salt of tetrapropenyl phenol - 0.6 glyoxylic
acid reaction product 74 TABLE F M neng 0|I basest ock + EXAMPLE
Component Z AA AD AE AF Pol ybut ene
([err]~1000) 23 23 3 3 3 Met hyl ene- coupl ed

al kyl at ed 0 0 2 0.2 0.15 0.15 0.15 naphthal ene Product of
Ex 62 MA@ 3 5.7 5.7 Product of Ex 64

gr oduct of Ex 70 Th fibfeatl oPEx%p@’P zgs? engtaﬁmg (} 2??08 basic calcium  ©

4 4 subghifbpdted phenol Sodlun1salt of tetrapropyl ene 0.84 0.84
phenol - gl yoxylic acid reaction
Example AH -
The lubricant of Example Q also containing 2 % of the product of
Example 62. |
Example Al

The lubricant of Example A also containing 0.44% neutral sodium
salicylate and 0.9% of the sodium salt of reaction product of polybutene
+~1000) phenol with glyoxylic acid.
Example AJ |
| The lubricant of Example A also containing 1.5% of the sodium salt of
the reaction product of polybutene (M,~1000)phenol with glyoxylic acid
Example AK

The lubricant of Example D also containing 1.5% of the sodium salt of
the reaction product of polybutene (M,~1000) phenol with glyoxylic acid.

As mentioned hereinabove, this invention also relates to methods for
lubricating two-stroke cycle engines. In one embodiment, a lubricant for two-
stroke cycle engines of this invention is added to a fuel and the engine is
operated employing this Iubricant-fuel mixture as the operating fuel.

With many engines, particularly larger engines, the Tuel and lubricant

» are supplied separately to the enginé. The Iubricant may be supplied to the fuel
intake system either before or after the carburetor and before the fuel is drawn
into the combustion chamber. At least some mixing of the Iubricant and fuel
takes place under these conditions.

In another embodiment, a lubricant of this invention is supplied to the



prod. Hydrocarbon sol vent 22 22 22 22

Al kyl ated di phenyl amne 0.25 0.25 0.25 0.4

Pol ybut ene([ err] ~1000) 3.6 3.6 3.6 3 6
.substituted succinic anhydride- pol yam ne reaction. product Kerosene
20.. 20 20 Fatty im dazoline 2 2

2 3 3 75 Exanpl e AG The lubricant of Exanple U al so containing
0. 25% of basi c cal ci um sul fonate. Exa&ﬁ?e AH The lubricant of Exanple Q
al so containing 2 % of the product of Exanple 62. Exanple Al The | ubricant

the soat um ORPatSe SREhE eolfay ot B Bt TRILHEY O peoOeipBuRaIng O Ul
| |

i i . i . i ni:na 1. 5%
of yi; ﬁﬁl sod; Hicetie Tbpicipt ted B .&“éﬁf‘%“f%%%“tﬂ s e MUcRn P BB 0 |
1 506 or ¢ nottecertbisdohEHaIA, k] i BERGRIY iBjecte ey iote 2 21 11 600)
phenol Wi t heginb@stidn EhAAbEY.

In both cases, the Iubricant is consumed during combustion and a fresh
lubricant is supplied with each fuel charge.

One test employed to evaluate piston skirt varnish and ring sticking
performance of md-cycle engine lubricants is the West Bend 10 Hour
Deposit Test. The test engine is a gasoline fueled, single cylinder, 134 cm’®
air-cooled utility two-cycle engine. The engine is operated employing the test
lubricant at 50:1 fuel:oil ratio for 10 hours at 5000 rpm, 4.7 horsepower.
Numerical ratings are assigned for piston skirt varnish, ring sticking and
piston undercrown deposits.

The West-Bend test is used to demonstrate performance of several of
the foregoing 2-stroke cycle lubricants. A rating of “10” indicates

completely clean.



As nentioned herejnabove, this invention also relates to nethods for

| ubricating two-stroke cycle engines. In one enbodinent, a lubricant for.
two- stroke cycle engines of this invention is added to a fuel and the
-engine is operated enploying this lubricant-fuel m xture as-the operating
fuel. Wth many engines, particularly |arger engines, the fuel and

| ubricant are supplied separately to the engine. The |ubricant nmay be
supplied to the fuel intake system eithet7 before or after the carburetor
and before the fuel is drawn into the conbustion chanber. At |east sone

m xing of the lubricant and fuel takes place under these conditions. In
anot her enbodi nent, a | ubricant of thMi on is supplied to the 76
operating engi ne separately fromthe s may be acconplished by
injecting lubricant into the crankcase, then sone of the lubricant is drawn
into the conbustion chanber. Fuel is generally injected di rectly | nto t he
conbustion chabiieant | n bot h RigteasVatiigh | ubr Uneetcriowre ons uneRl

conmbustion and a fresh lubricant is supplied with each fuel charge e
test enployed to evaluate pi%0dn skirt varn®sh and ring sti%®ing

per formance two-cycl e en e lubricants js the Wst Bend 10 Hour Deposit
Test. The t engine is a ?& ol i ne fuel ed, 4 ngle cyli nder9 134 [err]
air-cooled utgiJity two- cycl% ngl ne. The engiqie i s operate npl oyi ng t he
test lubricamt™at 50:1 fuel: ratio for 10~hours at 5000 ffm 4.7

i oking and pi ot oy un%@ﬁ%mm oSt A Vil whieh vt i 9

denonstrat e FsveoredBgenerhll§ Ptovitle pérformance comparable to commercially
available two-cycle lubricants and often exceed the performance of these

commercial oils.

While the invention has been explained in relation to its preferred
embodiments, it is to be understood that various modifications thereof will
become apparent to those skilled in the art upon readiglg the specification.



the foregoing 2-stroke cycle |ubricants. A rati ng of "10" indicates
conpl etely cl ean. 77 TABLE G Lubri cant Pi st on Varni sh
Under cr own Ring Sticking Z 9. 05

9.1 ;
9.5 AD 8.7 9.3 9 i2
9.3 8.8 Lubricating oil conpositions of thllmnuuu“m“"mmlg
eval uated on the above tests general ly provide perfornance Eonparthbl®e to
comercially avail abl e two-cycle lubricants and often exceed the
performance of these comrercial oils. \Wilkg the invention has been
explained in relation to its preferred enbodinents, it is to be understood

that various nodifications thereof will becone apparent to those skilled in
the art upoaiMS$adi ng the specification. 78 CLAI M5 1. A 2-stroke

o081 TSR RIS A S BB e S
E:orrpj)s it | frutpicatingrvisdosity atiea miirion gméu@) of at ddastlone sdrbexylic cammkition preparédre fornul a
err

by reacting _
(@) at least one reactant of the formula
R;.—'Al“— e
(H)l . (I)

wherein each R is independently.—a; hydrocarbyl group, m is from 0O to about 6, Ar is an
aromatic group containing from 5 to about 30 carbon atoms and having from 0 to 3 optional
substituents selected from polyalkoxyalkyl, lower alkoxy, nitro and combinations of two or
more of said optional substituents, wherein s is a number of at least 1, each Z is
independently OH or (OR®),0OH, wherein each R* is independently a divalent hydrocarbyl
group and b is from 1 to about 30 and c is from 1 to about 3, wherein the sum s+m-c does
not exceed the number of valences of Ar available for substitution, and

(b)  a carboxylic reactant of the formula

_ R!'CO(CR?R?),COOR"

wherein each of R, R? and R® is independently H or a hydrocarbyl group, R™ is H or an
ﬂkyl group and x is from 0 to about 8; and optionally,

©) ammonia or an amine having at least one N-H group.

2. A 2-stroke engine lubricant composition comprising a major amount of an oil
of lubricating viscosity and a minor amount of at least one carboxylic composition of the
general formula '




(I') wherein each .R is independently a hydrocarbyl group, mis fromO to
about 6, Ar is an aromatic group containing from at ons
and having fromO to 3 optional substituents sel ect yal kyl ,
| ower al koxy, nitro and conbi nati ons of two or Mlﬁmﬂ E @[
substituents, wherein s is a nunber of at |east 1 il dently
OH or [err], wherein each [err] is independently a dival ent hydrocar byl
group and b is from1l to about 30 and c is froml| to about 3, wherein the
sum s+m+c does not exceed the number of -Mplences of Ar available for

substitution, and (b) a carboxylic reactant of the fornula [err] wherein
each of [err], [err] and [err] is i ndependently H or a hydrocarbyl group,

H I f Iy,
(o o ol S "’%&H%ﬁﬂ o 1‘?*5“3% A 30t RO |V,
engi ne | ubAikAFRm Mo 19 oh %B?ﬂ?hs&\’%‘fﬂ‘e‘gs egted ﬁg'ﬂ P‘E‘H‘P ANIEEY- OF
| ubri cat i nalkylpsiyoryalkyl, aitrb, amirioalkyl, sarboxy; awnt conbitations ofotme wand:reﬁlsud
iC(rjlgIe)gZInEile(r)l Msh&;x%ﬁﬂ?@éhl?%ﬁiﬁéﬁé«d&ﬂ&ra]h dmca?ﬁ{lo géua?lggﬁcar nﬂe‘hﬂ oms and
from about g@%cﬁr{,ag gs@ﬁgﬁ &gﬁﬁ’?’ %lof'é‘é'fk@&mﬁ\‘cﬁ'}?“grriar%
al kyl pol yoSSf’&P lof; optionak substituents 98 Ark gad lower lsoxy, e%chdnebmmaden% omantwo or
nore of saimegepfromriab abothsﬁt xtmﬁmm to @boub 8 Ranidseatin Adp independently OH) Yeivepcar by |
group, eaCQlkBﬂ&r](okﬁd 5 GRRERN d:%é?i#?gr&u BrRdisi S

1“:19
subst | ¢ uen ok wﬂém%a eqdn’%” : mg@m Shehore
i nt eger fretmu!L 10 cand beshereis thexsuns mmm nay qmdutﬂlepumm Qfamlcnzem ef the
i ndependentéryespdniding Adavailable for substitution, and each A is independently a carboxylic group

selected from an amide or amide-containing group, a carboxyl group, a group of the formula

i
¢ —(OR5), OH

wherein each R’ is independently a divalent hydtowbyl group and b is from 1 to about 30,
an imidazoline-containing group, an oxazoline group, an ester group, an acylamino group or
one Z and one A, taken together, make up a group of the formula

Lok

to form a lactone group of the formula

|| /=2
“~
o/ C av
| ®!
\ lb -
n.r‘A'-C\ x

or mixmres thereof.



al koxy or [err], wherein each [err] is independently a dival ent :
group, [err] is Hor hydrocarbyl and b is from1 to about 30, and c is_fr
1 to about 3, yis from1l to about 10 and wherein the sum\mm‘m\jmﬁml“mr
exceed the nunber of val ences of the corresponding Ar availl ORI s
substi-tution, and each A is independently a carboxylic group selected from
an am de or am de-containing group, a carboxyl group, a group of the
formula [err] wherein each [err] is independently a dival ent hydrocar byl
group and b is froml to about 30, an inggdazoline-containing group, an
oxazol ine group, an ester group, an acylam no group or one Z and one A,
taken together, make up a group of the formula [err] to forma | actone
group of the fofmnul 1 Xt u t i ) j.cant
according to c%i m %I&ﬁr@c{ﬂéﬁ a(r%&oéémiEeoa‘gfimofngﬁ%gér?&legsﬁg)g"zitaé‘gé)tnﬁezlrtg eEﬂeega group
of the for AGI2E P ofjthe ormela m a | act one group of the fornula [err] 4. A

| ubricant according to any one of claim@1l-3 having at |east one R
containing from4 to about 750 carbon afpns. 5. A lubricant according to
claim4 wherein R contains from7 toQaeb&lit- 28 carbon atons. 6. A

| ubri cant gl(r:]fcordin to any n? of clainms 1-4 wherein each mis 1 or 2 and
each R is BnoHRR ‘B‘Fgﬁﬁ“Réﬁg’F UMY containing from 30 to about 100 carbon
atonms and is - ' '

| /®»2
N

: av)
e
\ B3
Ryg—Ar—c; =

i

4. A lubricant according to any one of claims 1-3 having at least one R containing
from 4 to about 750 carbon atoms.

S. A lubricant according to claim 4 wherein R contains from 7 to.about 28 carbon
atoms.

6. A lubricant'according to any one of claims 1-4 wherein each m is 1 or 2 and
each R is an alkyl or alkenyl group containing from 30 to about 100 carbon atoms and is
derived from homopolymerized and interpolymerized C,;, olefins.

-;i .
7. A lubricant according to any one of the preceding claims wherein at least one
"Ar is a linked_aromatic group corresponding to the formula

_ ar——-(l..-ar)w

wherein each ar is independently a single ring or a fused ring aromatic_nucleus of 5 to about
12 carbons, w is from 1 to about 6 and each L is independently selected from carbon to



derived from honopol yneri zed and interpol ynerized [err

| ubricant according to any one of the preceding clains ne
Ar is a linked aromatic group corresponding to the fornu m uw%
each ar is independently a single ring or a fused ring a

5 to about 12 carbons, wis from1 to about 6 and each L is |ndependently

sel ected fromcarbon to 81 carbon single bonds between ar nuclei, ether
| i nkages, sul fide |inkages, polysulfide |inkages, sulfinyl |inkages,
sul fonyl [|inkages, |ower alkylene |inkaggs, |ower al kylene ether |inkages,

| ower al kyl ene sul fide and/or polysul fide |inkages, am no |inkages and
l'i nkages having the formula [err] wherein each of [err], [err] and [err] is

i ndependeratbin kingla bénds betiveenlak auyei, eﬂﬁﬁﬁﬁkagésl ﬁllﬁdedmﬁ&eﬂ%tyhmmlmede or an
am de- CO”tsﬁidﬁgPﬂﬂ&%eQLkgthoﬁl ﬁ@&gég%nkvgg@gﬁ%g %?tlg&er%&%% etk xﬂﬂiggeg' | ne-

cont ai nin an mO to
about 8, ﬂ‘&efrﬁ“%‘?eﬂ?é'é'f@ﬁ“é(?éﬁ%’?‘ﬁ% iokagey amm g‘“ﬂ‘ﬂﬁlaﬁ 4 K E‘d@?"&gﬂﬁ' to any
one of cl dommuld-6 wherein at | east one Ar is a benzene nucl eus, a | ower
al kyl ene bri dged benzene nucl eus,or, a napht hal ene nucl eus. 9. A
| ubricant according to any one Rfhe precedi ng cl ai ns wherein each of
[err], [err] and [err] is indep nie tly hydrogen or a | ower alkyl or
al kenyl group. 10. A Iubrlc nt coyding to any one of the preceding
cl aims wherein at |east [ : G | ubri Gt according to any one
mii
n;
at/oss

of the preceding clains mh 2, and each Ar contains one
tertiary-butyl substituent a I kyI or al kenyl substituent containing
from about 4 to about 100 car

d
bon

wherein each of R!, R? and R® is independently H, alkyl or alkenyl, each G is independently
an amide or an amide-containing group, a carboxyl group, an ester group, an oxazoline-
containing group, or an imidazoline containing group, and x is from 0 to about 8, and
mixtures of such linkages.

8. A lubricant according to any one of claims 1-6 wherein at least one Ar is a
benzene nucleus, a Iower alkylene brldged benzene nucleus or a naphthalene nucleus.

9. A lubridam according to any one of the preceding claims wherein each of R,
R? and R? is independently hydrogen or a lower alkyl or alkenyl group.

10. " A lubricant according to any one of the preceding claims wherein at least one
Z is -OH. '

11. A lubricant according to any one of the preceding claims wherein m is 2, and
each Ar oontams one tertiary-buty! substituent and one alkyl or alkenyl substituent containing
from about 4 to about 100 carbon atoms. : _

k] 12.  The lubricant of any preceding claim wherein the amine (c) is an alkylene
golyamine selected from diethylene triamine, ethylene polyamine bottoms, N-aminopropyl
morpholine and dimethylaminopropyl amine, or a monoamine selected from methylamine,
ethyl amine_and propylamine.

13.° A lubricant according to claim 2 or any of claims 3 to 12 when dependent on



12. The lubricant of any preceding clai m wher ei n t h& amne (Cy Tsan

al kyl ene pol yam ne sel ected from di et hyl ene triam ne,
bottons, N-am nopropyl norpholine and dinethyl am noper‘me"mnmmi! ﬁl
nmonoam ne sel ected from net hyl am ne, ethyl am ne and prtoopyl am ne

| ubricant according to claim2 or any of clainms 3 to 12 when dependent on
82 claim2, wherein at |east one Ais an am de or an am de contai ni ng group
sel ected from groups of general formulae: [err] wherein each Y is

i ndependently a group of the formula [earzr]' each [err] is independently a

di val ent hydrocarbyl group and each R7 1s independently H, alkoxyal kyl,
hydr oxyal kyl , a hydrocar byl group, an am nohydrocarbyl group or an N

al koxyal kY:lalm Qr wlm!l%o&i Bt A WOt drtitid 6:0arP4Thide cwﬁﬂﬁ%fmlseﬂéﬂ'ﬁomand Bis

an am de an |1 contal ning group, an acylanino group or an

anm de- con fggeﬂfrﬁﬂ%"ﬁ‘ﬂif ais 0or fromlto about 100; [err] wherein
each Y is |ndependently p of the formula [err] each [err] is

i ndependently a dival enta(ﬁ ?rocar byl group, each [err] is independently H,
al koxyal kyl , hydr oxyal kyI h dro hb and each rr] is H, alkoxyal kyl,
hydr oxyal kyl , a hydrocar am nohydrocarbyl group, or an

N- al koxyal kyl or hydroxyal kyI substltut ed am nohydrocarbyl group and a is O

or from 1 JherefPath Y40 thdefndehtly a group of the formula
-R 5- - br 'Rso" ’

R7
each R® is independently a divalent hydrocarbyl group and each R’ is independently H,
alkoxyalkyl, hydroxyalkyl, a hydrocarbyl group, an aminohydrocarbyl group or an N-
alkoxyalkyl- or hydroxyalkyl-substituted amino hydrocarbyl group, and B is an amide group,
an imide-containing group, an acylamino group or an amide-containing group and a is O or
from 1 to about 100;

o Rr7 - ;

Il | |
CN-(W RO-NgL), (VI

wherein each Y is independently a group of the formula

Rs or -RSO- »

R7

each R® is independently a divalent hydrocarbyl group, each R" is independendy H,
alkoxyalkyl, hydroxyalkyl or hydrocarbyl and each R’ is H, alkoxyalkyl, hydroxyalkyl, a
hydrocarbyl group, an aminohydrocarbyl groip, or an N-alkoxyalkyl or hydroxyalkyl
substituted aminohydrocarbyl group and a is 0 or from 1 to about 100;
. o

I
: _ - ¢ — N-(®®)
_ 2

wherein each R® is independently H, alkoxyalkyl, hydroxyalkyl or hydrocarbyl; and



[err] wherein each [err] is independently H, al koxyalm
hydr ocar byl ; and 83 [err] wherein each Y is independentl t he
formul a [err] each [err] is independently a dival ent h W‘“‘\m\s“m
each [err] is independently H or hydrocarbyl and each

i ndependently H, al koxyal kyl, hydroxyal kyl, a hydrocar by'i group, an

am nohydrocar byl group, or an N-al koxyal kyl or hydroxyal kyl substituted

am nohydrocarbyl group and a is fromO t®&3&bout 6. 14. A | ubri cant
according to claim 13 wherein the group B is selected from acyl am no groups
of the formula [err] wherein each [err] is independently H alkoxyalkyl,
hydr oxyal kyl , hydrocarbyl, am nohydrocarbyl or an N-al koxyal kyl - or

N- hydr oxyal kyl - substi t ut no hydr ocar byl group and T is hydrocarbyl,
groups of the fornmula [e erein each elenent of formula (VI1) is

defined in claim1, or a Sg Ogiﬁhgl ng group. (IX 84 15. Al ubri cant
according to any one of T ich further™c rises at | east one of
an auxiliary dispersant sel ected from Manni ch di spersants, acyl ated

ni trogen chipehi esthtYsis independetie aQiroup of B formnils, ester di spersants,
am nocar bamat e di spersants, anine 5
-R“-N- or -R0- ,

R‘T
each R® is independently a divalent hydrocarbyl group, each R® is independently H or
hydrocarbyl and each R’ is independently H, alkoxyalkyl, hydroxyalkyl, a hydrocarbyl
group, an aminohydrocarbyl group, or an N-alkoxyalkyl or hydroxyalkyl substituted
aminohydrocarbyl group and a is from O to about 6.

14, A lubricant according to claim 13 wherein the group B is selected from
acylamino groups of the formula

R7

o N—C——T D

. wherein each R i independently H, alkoxyalkyl, hydroxyalkyl, hydrocarbyl,
ammohydrocarbyl or an N-alkoxyalkyl- or N-hydroxyalkyl-substituted amino hydrocarbyl
group and T is hydrocarbyl, groups of the formula )

- @\/\M )

R

wherein each element of formula (VII) is defined in claim 1, or an imide-containing group.



di spersants, al kyl phenols having at | east 10 carbon atons in the al kyl
group, and i m dazolines; and an auxiliary detergent selected—Tfromatkali—
and al kaline earth netal overbased sulfonic acids, carbQxydedd ' ]
phenol s. 16. A lubricant for two-stroke engines co@r'ﬂﬁ‘“ﬁ'ﬂﬂmﬂﬂamunt
of at least one oil of lubricating viscosity and at |ea tc wnds of
the fornmula [err] R. R wherein [err] is Hor an alkyl
or al kenyl group containing from1 to about 20 carbon atonms and each R is
i ndependently a hydrocarbyl group cont &4ning from4 to about 300 carbon
atons, and A is OHor [err] wherein [err] is a |lower alkylene group and b
is fromO to about 30, and Bis OHor A and B together are -0- such that
t he conpound ctapr ifskbricant according to dny.one of\claimsr 1-t4 which ferthenicomprises 4tor

t Wo- St 1 OK Gea§t e '6% an GRXIRArY ispéersaht SRl fANP Mahnieh dRpersunt¥Bhdyiated Aibgénf uel and

a mnor a f LuBr.i o o] - . A mxture
accor di nggﬁgé}%:aln% %!lhﬁlgphe erd gﬁeﬁ%ﬁéésggg%peg%ﬁmr%:g@é%%id# erzsi%h ? P81 cohol .
19. A nilispersantsg @ik} ghengls; bavingagtpleasy M earqn, atops igj the alkyl g5pyps AN g

Vi scosi t y imiklagolinese andrian cauziliargi detergeyn sdbeeted cfrarm | alleatidandr alkaline gatth lvhezal 0 | .

85 20. OvéredsbPshifehic 908, RrbBF1idadidkOmd bhéh6R. | Nt ernal conbustion engine
conprising fueling said enginé wwth a mxture according to claim17. 21.

A nmethod of operating a two-stroke cycle internal conbustion engine

conpri si ng | ubk6- cat¥ Mbricans far @ecsirplee epginesrpomprising A gajor amowri of atjedst gnat ake
system a loiilpf WfbAiding Vissiy B3 dt Readt BYe SoMipoRhd 6f B Wimiml6. 22.  An additive
concentrate for preparing two-stroke engine |ubricants conprising from
about 20-to about 90 percent Ry v@i ght of a substantially inert diluent and
from about B \lé OH

wherein R! is H or an a'lk-yl or atkenyl group containing from 1 to about 20 carbon atoms and
each R is independently a hydrocarbyl group containing from 4 to about 300 carbon atoms,
and A’ is OH or (OR%),OH wherein R® is a lower alkylene group and b is from O to about
30, and B is OH or A’ and B together are -O- such that the compound comprises a lactone.

17. A lubricant-fuel mixture foi' two-stroke engines comprising a major amount
of a normally liquid fuel and a minor amount of the lubricant of any one of claims 1-16.
5 18. A mixture according to claim 17 wherein the fuel comprises gasoline and/or
alcohol.

19._ A mixture according to claim 17 wherein the oil of lubricating viscosity
comprises mineral oil, synthetic oil and/or a vegetable oil.



10 to about 80 % by wei ght of at |east one carboxylic conmposition prepared
by reacting (a) at | east one reactant of the forwlw R
is independently a hydrocarbyl group, mis fromO to about 6

aromatic group containing fromb5 to about 30 carbon ato mﬁ} Tﬂ‘“m 0
to 3 optional substituents selected from polyal koxyal ky exy*
nitro, and conbi nations of two or nore of said optional substltuents
wherein s is at least 1, each Z is independently OH or [err], wherein each
[err] is independently a dival ent hydro&k byl group and b is from1l to
about 30 and c is from1l to about 3, wherein the sum s+mtc does not exceed
t he nunber of val ences of Ar available for substitution, with (b) a
carboxylic rea2a. antAmfeﬁiohefbpmiﬁnba twerstrbkeninermal comtastiornéngine reomprifigy r ] and

t.] drogar b : is H | kyl
([;]I‘er)[lL ;ﬁdlf{'(]e R %’T{}&Igﬁ"ﬂg‘f'?‘ %\B‘éx# é“r(’é‘ﬁar y[a’mgr%zuloy, [(er:;] Ierrm(rjlir.aagraanyam' ne

havi ng at | east one N-H group. 23. - An additive concentrate for preparing

2- stroke engin | ub L ercent by
wei ght of a su tan ﬁ%ﬁpﬁ%ﬁ%ﬁt&i Eg‘ﬁf’*ﬁ'ﬁ%’ ?%gém g‘gl@ht C&E&"g%mlggt? about 80
per cent byomprisisg lubﬂcaang sadi soginny nsrodusingl into the figd ditskeystarh at lbriganer al
formula | | ndependently an aromati c group havi ng
from5 to%g%})‘m‘@g) gfla%{@(%rlmﬁand fromabout 0 to 3 optional substituents
sel ected from anmi no, hydr oxy- or al kyI pol yoxyal kyI nitro, am noal kyl,
carboxy, and cgjrbi ngt d@iﬁ% ajcén ents

2* e fbn YiQte gq{vo-up okt F@? ?ﬁ%ﬂ&n&l&gﬁgﬁsﬁ

each R is independent hyd rocar IS I n dent I y
from about 20 to about 90 percent by welght o a substantially inert diluent and from about

10 to about 80% by weight of at least one carboxylic composition prepared by reacting

(@ at least one reactant of the formula
Ry-Ar-Z,

@D

wherein each R is independently a hydrocarby! group, m is from O to about 6, Ar is an
aromatic group containing from 5 to about 30 carbon atoms and having from 0 to 3 optional
substituents selected from polyalkoxyalkyl, lower alkoxy, nitro, and combinations of two or
more of said optional substituents, wherein s is at least 1, each Z is independently OH or
(OR®),OH, wherein each R* is independently a divalent hydrocarbyl group and b is from 1
- to about 30 and c is from 1 to about 3, wherein the sum s+m-+-c does not exceed the number
- of valences of Ar available for substitution, with
(b)  a carboxylic reactant of the formuia
_ R!'CO(CR?R?%),COORY

wherein each of R', R? and R? is independently H or a hydrocarbyl group, R is H or an
alkyl grbup and x is from O to about 8; and optionally,

(c) ammonia or an amine having at least one N-H group.

23._ An additive concentrate for preparing 2-stroke engine lubricants comprising
from about 20 to about 90 percent by weight of a substantially inert diluent and from about



H or a hydrocarbyl. group, R4 is selected fromH a hydrocarbyl—group, a
menber of the group of optional substituents on Ar, each
mis independently O or an integer from1l to about Gwﬂlilﬂﬂ&“mmmmubout
8, and each Z is independently OH, |ower al koxy or [e ) € rem nseath
[err] is independently a dival ent hydrocarbyl group, [err] is H or
hydrocarbyl. and b is from1l to about 30, and c is from1l to about 3, y is
from1l to about 10 and wherein the sum mrc does not exceed the nunber of
val ences of the corresponding Ar availgble for substitution, and each Ais
I ndependently an am de or an am de-containing group, a carboxyl group, a
‘group of the fornula [err] wherein each [err] is independently a dival ent
hydr ocar byl o0dbeud8Rpécdat by wWelgBiTblar! as BAY barkdkylid Borhpbsiiod OF itikegendral ai ni ng
group, an_  oxazoline group, an ester group, an acylam no group or-one Z and
one A, té?ﬁﬂ“%ogether, make up a group of the fornula 87 [err] to forma
| act one group of the fornmula O or m xtures thereof. 8 8 24. A

t wo- stroke engi ne | ubricant conR]Qsitio A ri si\ng a nmaj or anmount of an oil
of lubricating viscosity and a nor a%gn_ti of al |east one carboxylic
|

conposition, which ﬁaﬂl%. nposi tji o suhstantially as herein
described with refer'&nce‘ tjo anyjone of} exanpl es to 70.
" Z L R3/, (i

R l / R4
Ze y

wherein each Ar is independently an aromatic group having from 5 to about 30 carbon atoms
and from about Q0 to 3 optional substituents selected from amino, hydroxy-. or
alkylpolyoxyalkyl, nitro, aminoalkyl, carboxy, and combinations of two or more of said
optional substituents, each R is independently a hydrocarby.l- group, each R! is independently
H or a hydrocarbyl group, R* is selected from H, a hydrocarbyl group, a member of the
group of optional substituents on Ar, and lower alkoxy, each m is independently O or an
integer from 1 to about 6, x is from 0 to about 8, and each Z is independently OH, lower
alkoxy or (OR%),0R", wherein each R® is independently a divalent hydrocarbyl group, R® is
H or hydrocarbyl and b is from 1 to about 30, and c is from 1 to about 3, y is from 1 to
about 10 and wherein the sum m+c does not exceéd the number of valences of the
corresponding Ar available for substitution, and each A is independently an amide or an
amide-containing group, a carboxyl group, a group of the formula
0
: i lé s
_ -ﬂDR.)bOEI
4 :
wherein each R’ is independently a divalent hydrocarbyl group and b is from 1 to about 30,
an imidazoline-containing group, an oxazoline group, an ester group, an acylamino group or
one Z and one A, taken together, make up a group of the formula



e ———————

25. A two-stroke engi ne |ubricant corfposi tion, which conmposition is
substantially as$ herein described with reference to any one of the exanples

in Tables Ato F. 26. A lubricant-fuel mxture for—two-stroke—engines

conprising a major amount of a normally liquid fuel a of a
| ubricant conposition as clainmed in claim24 or 25. .2 Il ”il
operating a two-stroke cycle internal conbustion engi 'y .

lubricating said engine by introducing into the fuel intake system a

| ubricant conposition as clained in cdaim?24 or 25. 28. An additive
concentrate for preparing two-stroke engine |ubricants conprising from
about 20 to about 90 percent by weight of a substantially inert dilvent and
fromabout 10 to about 80 percent by peight of at |east one carboxylic
conposi tion, which carboxylic conposifjion is substantially as herein
described with reference to any o.ne-o exanples 1 to 70 or any one of the
exanples in Tables Ato F.

to form a lactone group of the formula
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or mixtures thereof.
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24. A two-stroke engine lubricant composition comprising a major amount of an
oil of lubricating viscosity and a minor amount of at least one carboxylic composition,
which carboxylic composition is substantially as hereifi described with reference to any

one of examples 1 to 70.

25. A two-stroke engine lubricant composition, which composition is substantially

as herein described with reference to any one of the examples in Tables A to F.

26. A lubricant-fuel mixture for two-stroke engines comprising a major amount of
a normally liquid fuel and a minor amount of a lubricant composition as claimed in

claim 24 or 25.

27. A method of operating a two-stroke cycle internal combustion engine
" comprising lubricating said engine by introducing into the fuel intake system, a

lubricant composition as claimed in claim 24 or 25.

28. An additive concentrate for preparing two-stroke engine lubricants comprising
from about 20 to about 90 percent by weight of a substantially inert dilvent and from
about 10 to about 80 percent by weight of at least one carboxylic composition, which
carboxylic composition is substantially as herein described with reference to any one of

_examples 1 to 70 or any one of the examples in Tables A to F.



ABSTRACT
o-stroke Engine Lubricant and Methods of Using Same

Two-stroke cycle engine lubricant and lubricant fuel composition comprise a
composition prepared by reacting an aromatic compound of the formula

Rp-Ar-Z,
@
(H)S

with a carboxylic reactant
: ~ R! CO(CR°R?), COOR™
and optionally; ammonia or amines.

In another embodiment the 2-stroke cycle lubricants contain a
carboxyliclcomposition of the formula

'
Ry —Ar ¢ (|3
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wherein the various groups are, defined herein.
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