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TITLE: A TWO-STROKE CYCLE LUBRICANT COMPOSED OF A
VEGETABLE OIL AND AN ADDITIVE PACKAGE

Field of the Invention

The present invention relates to an additive package
dissolved in a naturally occurring triglyceride such that
a nitx_'ogen-containing soluble organic composition is
obtained. - The composition thus obtained has -utility in
two-stroke cycle, spark-ignited internal combustion engihgs
when combined with fuels before or during use.

Background of the Invention _'

Over the past several decades the use of spark-ignited

- two-stroke cycle internal combustion engines including'

rotary engines such as those of the Wankel type has’

steadily increased. They are presently found in power lawn

mowers and other power-operated gardeh equipment, power

chain saws, pumps, electrical generators, marine outboard
engines, snow mobiles, motorcycles and the like.

The increasing use of two-stroke cycle engines coupled
with increasing severity of the conditions in which they
have operated has led to increasing demand for oils to
lubricate adequately such engines. Among the problems
associated with lubrication of two-stroke cycle engines are
piston ring sticking, rustinq, lubrication failure of
connecting rod and main bearings and the general formation
on the engine’s interior surfaces of carbon and varnish
deposits. - The formation of varnish is a particularly
vexatious problem since the build-up of varnish on piston
and cylinder walls is believe to ultimately result in ring
sticking which leads to failure of the sealing function of
piston ring(s). Such seal failure causes loss of cylinder
compression which is particularly damaging in two-stroke
cycle engines because they depend on suction to draw the



Baékgqoﬁnd of the Invention Over the past several decades the use of
spark-ignited two-stroke cycle internal conbustion engines including rotary
engi nes such as those of the Wankel type has steadily increased. They are
presently found in power |awn nowers and ot her power-operated garden

equi pnent, power chain saws, punps, electrical generators, marine outboard
engi nes, snow nobiles, notorcycles and the |ike. The i ncreasing use of,
two-stroke cycle engines coupled with increasing severity of the conditions
in which they have operated has led to i nerzasing demand for oils to
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result in ring sticki, which | eads tq failure of the sealing function of
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is particul arly dan@hengniguevwprsblehs and techniques associated with the

. lubrication of two-stroke cycle engines has led to the
recognition by those skilled in the art of two-stroke cycle
engine lubricants as a distinct lubricant type. See, for
example, US Patents 3,085,975; 3,004,837; and 3,753,905.

US Patent 4,100,082 (Clason et al, July 11, 1978)
relates to additive combinations useful in oils of
lubricating viscosity and normally liquid fuels. More
particularly, this reference relates to additive

2 . combinations of amino  phenols with  certain
detergent/dispersants and to oils and fuels containing same
which are especially useful in two-stroke cycle engines.

US Patent 4,663,063 (Davis, May 5, 1987) relates to
additive combinations useful in lubricating compositions
containing a major amount of an o0il of lubricating
viscosity and a minor amount of the additive combination.
The lubricants are useful in two-stroke cycle internal
combustion engines. More particularly, the reference
relates to additive compositions comprising a mixture of at

. least one alkyl ﬁhenol having at least one hydrocarbon- -
based group of at least about 10 aliphatic carbon atoms and
at least one amino compound which is not an'aminophenol.
Since two-stroke cycle engine oils are often combined with

'fuels before or during use, this reference also relates to
two-stroke cycle fuel-lubricant mixtures.

US Patent 4,708,809 (Davis, November 24, 1987) relates
to lubricant compositions containing a major amount of an
oil of lubricating viscosity and a minor amount of at least
one alkyl phenol. The lubricants are useful in two-stroke
cycle internal combustion engines. More particularly, the



cycle englnes because they depend on suction to draw the ' new
fliel charge into the exhausted cylinder. Thus, ring sticking can | ead to
deterioration in engine performance and unnecessary consunption of fuel
andfor lubricant. Spark plug fouling and engi ne port pluggi ng problens al so
occur in two-stroke cycl e engines. The uni que probl ens and techni ques
associated wth the lubrication of twd-stroke cycle engines has led to the
" recognition by those skilled in the art of two-stroke cycle engine

| ubricants as a distinct |ubricant type. See,~for exanple, US Patents

3, 085, 975 3,004, 837; and 3, 753, 905.

references relates to such oils contalnlng alkyl phenols
hav1ng at least one hydrocarbon—based group of at least
about 10 aliphatic carbon atoms. Since two-stroke cycle
engine oils are often combined with fuels before or during
use, this reference also relates to two-stroke cycle fuel-
lubricant mixtures. '

Summary of the Invention

This invention comprises a nitrogen-containing soluble
organic composition comprising a combination of:
(A) at least one natural oil comprising an animal oil
or vegetable oil comprising a triglyceride of the formula
' 0

CH,-0-C-R'
o

CH—O0-C-R? Formula I

o)

CH,-0-C-R®

wherein R!', R?® and R® are independently saturated or
unsaturated aliphatic hydrocarbfl groups containing from
about 8 to about 24 carbon atoms and

(B) (I) a detergent/dispersant comprising at least one
acylated, nitrogen-containing compound having a substituent
of at least 10 aliphatic carbon afoms made by reacting a
carboxylic acylating agent with at least one amino compound
dontainihg at least one -NH group, said acylatlng agent
being linked to said amino compound through an imidazoline
imido, amido, amidine, or acyloxy ammonium linkage.
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US'Pateht 4,100,082 (Cason et al, July 11, 1978) relates to additive
cbrbi nations useful in oils of lubricating viscosity and normally"
l'iquid fuels. Mre particularly, this ref erence rel at es to
addrtive conbinations of am no phenol s with certain
detergent/di spersants and to oils and fuels containing sanme which are
especi al ly ‘useful in two-stroke cycle engines. US Patent 4,663, 063
(DaVis, May 5, 1987) relates to additive conbinations useful in l[ubricating
conpositions containing a major anount of-aa eil of l|ubricating viscosity
and a m nor anount of the additive conbination. The |ubricants are useful
in two-stroke cycl e Iimt anckhegoneuboiddnentgi nbbe inventpant i compriges tae

reference rel a AU : 'ghg dyq§y4 i g B i st
one al kyl phent&%ihttg&.ng a";tdﬁ%é?tq{&(;%zhhy Pa(s)car onl-élgggg?ggﬂr oudr}{%‘ a‘%"a]{fse%s
about 10 al i ph& icomdmnPsHoR & and at | east one ami no compound which is

not an am nophenol . (@)nCcaHVTEthirHIe VL fs e EEived Sagéee Ofi€R conbi ned .
with fuels before or, _quri

i ueLs Defore of sl 9 fiSSue | Ghe ASkRESRNE- 1 3Bak SR e S U S
24, 1987) rel attke tgrdupbrcansistcimgast tions contai ning a mgj or anmount of an
phenol . The ©ubr i cant o ar@hsorir pavPdtedy?fixBoch coffialirify Tdibouna
‘engines. Mire parti @s slascribed above,
(II) 'at least one neutral or basic metal salt of
an organic sulfur acid, phenol or carboxylic acid;
(I1II) at least one hydrocarbyl-substituted amine
wherein the hydrocarbyl substituent is substantially
aliphatic and contains at least 12 carbon atoms with
the proviso that said amine is not the amino phenol
(C): and
(IV) at least one nitrogen-containing condensate
of a phenol, aldehyde and amino compound having at
least one -NH group; and
(C) at least one amino phenol of the general formula

(OH)
‘ € Formula II

(R*) ;—— Ar——— (NH,),
wherein R* is a substantially saturated, hydrocarbon-based
substituent of at least 10 aliphatic carbon atoms; a, b and
c are each independently in integer of one up to three time
the number of aromatic nuclei presént in Ar with the
proviso that the sum of a, b and c does not exceed the
unsaturated valences of Ar; and Ar is an aromatic moiety
having 0-3 optional'substituents selected from the group
consisting of lower alkyl, lower alkoxyl, nitro, halo or
combinations of two or more of said substituents.

’
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referEﬂCES“T?ﬂ?ﬁ?ﬁfT“' such oils containing alkyl phenols having at

I'edst oneTp g q&gﬁ& gfl group of at least 10 aliphatic carbon atoms.

Si nce two- gine oils are often conbined with fuels before or
dur#ng use u e also relates to two- stroke cycle fuel-1lubricant
m xt ur es. e Invention -This invention conprises a
nitrogen-contalnlng sol ubl e organi c conposition conprising a conbination
of:*- (A at |least one. vegetable oil -cgmprising a triglyceride of the
formul a

Various preferred features and embodiments will now be
describ_ed by way of non-limiting example.
(A) The Natural 0il

In practicing this invention a natural oil is employed
which is an animal or vegetable o0il.of a triglyceride of
the formula '

o)
i i
CH/— 0-C—R
g &
CH—O0-C —R?
o)

Within structure (I) R!', R’ and R’ are hydrocarbyl groups
independently containing from about 8 to about 24 carbon
atoms. The term “hydfocarbyl group" as used herein denotes
a radical having a carbon atom directly attached to the
remainder of the molecule. Within the context of this
invention, the hydrocarbyl dgroup is of predominately
aliphatic hydrocarbon character. Such - aliphatic
hydrocarbon groups include the following:

(1) Aliphatic hydrocarbon groups; that is, alkyl
groups such as heptyl, nonyl, - undecyl, tridecyl,
heptadecyl; alkenyl groups containing a single double bond
such as heptenyl, nonenyl, undecenyl, tridecenyl, .
heptadecenyl, heneicosenyl:; alkenyl groups containing 2 or
3 double bonds such as 8,li-heptadecadienyl and 8,11,14~
heptadecatrienyl. All isomers of these are included, but
straight chain grbups are preferred.

(2) Substituted aliphatic hydrocarbon groups; that is
groups containing non-hydrdcarbon substituents which, in
the context of this invention, do not alter the
predominantly hydrocarbon character of the group. Those
skilled in the art will be aware of suitable substituents;



[er'__'r] R wherein Rerr], Rerr], and Rerr] are i ndependent |y sat urat ed
or unsaturated aliphatic hydrocarbyl groups containing from8 to 24 carbon

at ons. wherein the vegetable oil conprises oleic sunflower oil, oleic
safflower oil, oleic corn oil or oleic rapeseed oil, and contains at | east
70% ol eic content, and (B) (I') a detergent/dispersant conprising at

| east one acylated, nitrogen-contaihing conpound having a substituent
of at least 10 aliphatic carbon '

- 6 -
examnples are hydroxy, carbalkoxy, (especially 1oﬁer_
carbalkoxy) and alkoxy (especially lower_alkoxy), the term,
"lower" denoting groups containing not more than 7 carbon
atoms.

(3) Hetero groups; that is, groups which, while
having predominantly aliphatic hydrocarbon character within
the context of this invention, contain atoms other than
carbon present in a chain or ring otherwise composed of
aliphatic carbon atoms. Suitable hetero atoms will be
apparent to those skilled in the art and include, for
example, oxygen and sulfur. _

The hydrocarbyl groups may be saturated or unsaturated
or a mixture of both. The preferred trilecerides are
those in which the aliphatic groups represented by R!, R?

" and R® have from about 8 to about 24 carbon atoms. Typical
triglycerides employeduwithin'the instant invention include
coconut o0il, safflower oil, high oleic safflower oil,
sunflower oil, rapeseed oil, (beth high erucic and low
erucic), high oleic rapeseed oil, high oleic sunflower oil,
cottonseed oil, peanut oil, corn oil, high oleic corn oil,
castor oil, meadowfoam oil, lesquerella oil, soybean oil,
palm olein, palm kernel oil, sesame'oil, vernonia oil, as
well as animal oils and fats having the prescribed
structure formula (I), such as lard oil and beef tallow.
It is preferred that the triglyceride be of a vegetable
oil. - '

The naturally occurring triglycerides are not
chemically pure. That is, while soybean oil satisfies a
parameter of structure (I) wherein R', R? and R® contain from
about 8 to 24 carbon atoms,-soybean oil contaihs a mixture
of fatty acids of different carbon lengths incorporated
into a triglyceride structure. Table I outlines the
composition of a few natural oils which are triglycerides.

4
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mhérein Uis an_al kylene group of 2 to 10 carbon atons; Rerr] is a
hydrogen atomand n is 1 to 10, said acyl ating agent being linked to said
am no conpound through an imdo, am do, am dine, or acyl oxy anmmoni um

| i nkage. -4- I n anot her
enbodi nent, the invention conprises a ni trogen- cont ai ni ng sol ubl e
organic conp05|t|on conprising a conbi nati on of: 5 (A the
nat'ural oil as described above with (1) the acyl at ed,

ni t rogen-cont ai ni ng conpound as descri 8ed above, and at | east
one detergent-di spersant selected from é at | east one
neutral or basic néieme £f the preferred vggegbablfi %%ﬁl?ﬁr his dnygndqien or

carboxylic acigke high oleic sunflower oil, high oleic rapeseed oil, high
oleic being defined as containing at least 70% oleic
content and preferably at least 80% oleic cbntent, obtained
from sunflower (Helianthus sp.) available from SVO
Enterprises, Eastlake, Ohio as sunyl® 70 or sunyl® 80 high
oleic sunflower oil, high oleic corn oil, soybean oil, -
castor oil, and vernonia oil. Vernonia oil is preferred
because it is a naturally occurring epokidized oil.

_ o) |
" Z\ ,
CH,00C (CH,) ,CH=CHCH,CHCH(CH, ) ,CH,
' 0
7\ _
CHOOC (CH,) ,CH=CHCH,CHCH (CH,) ,CH; ' Vernonia oil

. \ '
CH,00C(CH,) 7CI*I=CI+ICH..,_c{-ICH (CH,) ,CH,

However, it is also within the scope of this invention to
synthetically epoxidize any naturally occurring oil that is
not naturally epoxidized. That is, a natural oil may be
reacted with aqueous peracetic acid solution, or with
hydrogen peroxide and acetic acid in a manner well known by
those skilled in the art. The epoxide content of the
synthetically epoxidized natural oils will vary with the
degree of completion of the epoxidation reaction and also
with the amount of unsaturation present in the triglyceride
of the natural oil. Characteristically, such epoxidized
oils have an oxirane oxygen content of at least 3%, |
preferably 5 to 15%. One example of an epoxidized natural
oil is epoxidized soybean oil and one species present of

Th:s Sheet Has Bee

i



() I 1) iat least one hydr ocar byl - substituted am ne | wherein the
hydrocar byl substituent is ,sybstantially al i phatic and contains
at |east 12 carﬂg&h@tmemﬁ*”}md the proviso that said amne is not

t he”am no phenol ; and (Iv) at |east one

" nitrogen-cont ai nUmﬁH HH“ of -a phenol, al dehyde and am no
conpound havi ng ' east one. - NH group; and _ (O at
| east one ami no phenol of the general formula 20 [err] wherein
Rlerr] is a substantially saturated, hydro&rbon-based substi tuent of
at least 10 aliphatic carbon atons; a, b and c are each independently
in integer of ©he ﬁpoxé)dﬂ-ﬁﬁéeSPYhQaBOOM.lhéSnunber of aromatic nucl ei
present in Ar with the proviso that the sumof a, b .and c does not-
exceed the unsat urated val ences of Ar; and Ar is an aromatic noiety
havi ng 0-3 optional substituents sel,e‘%t ed f | ower

al kyl, lower, alkoxyl, ncngmnc(‘akquncﬁEHZMED((mzt) ,.CHS of two or nore of
sai d substituents.

/\
CHOOC (CH,) TC{&HCHZCHCH (CH,) (CH,
/\ /\
CH,00C (CH,) ,CHCHCH,CHCH (CH,) ,CH,
(B) The Detergent/Dispersant

In one embodiment the detergent/dispersant is (B) (I)
that is combined with. (7). In another embodiment, the
detergent/dispersant is selected from the group consisting
of (B)(I) through (B)(IV) that is combined with (A) and
(). .
In general the detergent/dispersants (B) used in this
invention are materials known to those skilled in the art
and they have been described in numerous books, articles
and patents. A number of these are noted hereinbelow in
relation to specific types of detergent/dispersants and
where this is done it is to be understood that they are
incorporated by reference. for their disclosures relevant to
the subject matter discussed at the .point in the
specification in which they are identified. |

(B) (I) The Acylated Nitrogen-containing Compounds

A number of acylated, nitrogen-containing compounds
having a substituent R’ of at least 10 aliphatic carbon
atoms and made by reacting a carboxylic acid acylating
agent with an amino compound are known to those skilled in
the art. In such compositions the acylating agent 'is
linked to the amino compound through an imidazoline imido,
amido, amidine or acyloxy ammonium linkage. The



Vgr‘j ous ‘preferred features and enbodi ments will now be descri bed by

way of non-limting exanple. (A) The Natural Gl : In
practicing this invention a natural oil is enployed : which is
vegetabl e oil. of a triglyceride of the fornul a erTHis Sheet Has Been Replaced
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substituent of 10 aliphatic carbon atoms, preferably 30
aliphatic carbon atoms, may be in either the carboxylic

- 10 -

acid acylating agent derived portion of the molecule or in
‘the anmino compound derived portion of the molecule.
Preferably, however, it is in the acylating agent portion.
The acylating agent can vary from formic acid and its
acylating derivatives to acylating agents having high
molecular weight aliphatic substituents of up to 5,000,
10,000 or 20,000 carbon atoms. The amino compounds -can
vary from ammonia itself to amines having aliphatic
substituents of up to about 30 carbon atoms. A more
detailed discussion of R’ occurs later in this
specification.
A typical class of acylated amino compounds useful in
E niaking the compositions of this invention are those made by
reacting an acylating agent having an aliphatic substituent
of at least 10 carbon atoms and a nitrogen compound charac-
terized by the presence of at least one ~NH group.
. Typically, the acylating agent will be a mono- or
polycarboxylic acid (or reactive equivalent thereof) such
as a substituted succinic or propionic acid and the amino
compound will be a polyamine or mixture of polyamines, most
typically, a mixture of ethylene polyamines. The aliphatic
substituent R’ in such acylating agents is often of at least
about 50 and up to about 400 carbon atoms. The aliphatic
substituted R’ is derived from homopolymerized or
interpolymerized C,,, l-olefins or mixtures of both.
Usually R’ is derived from ethylene, propylene, butylene and
mixtures. thereof. Typically, it is derived from
polymerized isobutene. Exemplary of amino compounds _useful
in making these acylated compounds are the following:
(1) polyalkylene polyamines of the general formula

R® — N~ U~N-3;R® ‘ Formula III
R R '



V}i{ti\hi B structure (L) Rlerr]l —Rerrt—and Rl err] are hydrocarbyl groups

iI'ndependent |y containing from.: 8 to 24 carbon atons. The

term "hydrocar byl ghi et oi n denot es a radi cal having a -
carbon atomdirectly _ he remai nder of the nolecule.
| nvention, the hydrocarbyl group is of

Wthin the context o Wﬁ

il

predom nately al'l phatic hydrocarbon character. | Such

al i'phatic hydr ocar bon groups include the follow ng: (1)
Ali phatic hydrocarbon groups;that is, alkyl- groups such as

hept yl , nonyl., undecyl, tridecyl, hept adecyl ; al kenyl groups

cont ai ni ng a siepeinoedtk Bdnils independehtlysa hydregen atomnemylower
undecenyl , Irfﬂsﬁfny h@gs eqﬁﬂﬁ; engiaase Al yl, groups
containing 2 oér . ér'.céu%l'oubéfe oné?ilg sufc oa)?*]& ?f—ihep%c?eugd%yla anc'g“z
8,11, 14- hydroeaxkentrbased group, iwidh theobrovdse Shati at| Leaat one

strai ght chai rRlRRURShFERoRER @b  n is a whole hénberbsti iutgdial aRdapi c
hydr ocar bon grpups; that

non-hydr ocar po
O bet tuont s iR R Faco alkviens HrebRe off] ninetekamrebic-abreitured,

t he pr gsslyamiiéy &oFdtheardpwuraaracter of the group. Those
skilled in the art will be aware of sui-tabl e substituents;
R?——-?-—{-U §-+;+-U N UY Formula IV
T OR8 R® '

“wherein R® and U are as defined hereinabove, m is 0 or a
whole number of 1 to 10, m’ is a whole number of 1 to 10
and Y is an oxygen or divalent sulfur atom or a N-R® group
and (3) aromatic polyamines of the general formula

Ar(NRaz)y_ ' Formula V

wherein Ar is an aromatic nucleus of 6 to about 20 carbon
atoms, each R® is as defined hereinabove and y is 2 to about
8. Specific examples of the polyalkylene polyamines (1)
are ethylene diamine, tetra(ethylene)pentamine, tri-
{trimethylene)tetramine, 1,2-propylene diémine, etc.
Specific exanples of the heterocyclic-substituted
polyamines (2) are N-2-aminoethyl piperazine, N-2 and N-3
amino propyl morpholine, N-3~(dimethyl amino) propyl
piperazine, etc. Specific examples of the aromatic
‘polyamines (3) are the various isomeric phenylene diaminés,
the various isomeric naphthylene diamines, etc.

Many patents have described useful acylated nitrogen -
compounds including vU.Ss. Patents 3,172,892; 3,219,666;
3,272,746; 3,310,492;- 3,341,542; 3,444,170; 3,455,831;
3,455832; 3,576,743; 3,630,904; 3,632,511; and 3,804,763.
A typical acylated nitrogen-containing compound of this
class is that made by reacting a poly(isobutene)-
substituted succinic anhydride acylating agent  (e.g.,
-anhydride, acid, ester, etc.) wherein the poly(isobutene)



exanp]es are

hydr oxy, carbal koxy, (especially |ower carbal koxy) and

al koxy (especially |ower al koxy), the term "l ower" denoting groups
contai ning not nore than 7 carbon atons. (3) Hetero groups; that is,
groups whi ch, while having predom nantly aliphatic hydrocarbon character
within the context of this invention, contain atons other than carbon
present in a chain or ring otherw se conposed of aliphatic carbon atons.
Sui‘t abl e hetero atonms will be apparent to those skilled in the art and

i ncl ude, for
saturated or

exanpl e, oxygen and sul fur.- 12 ~The hydrocar byl groups may be

unsat ur at ed
substituent has between about 50 to about 400 carbon atoms

with a mixture of ethylene polyamines havlng 3 to about 7
amino nitrogen atoms per ethylene polyamine'and about-1 to
about 6 ethylene units made from condensation of ammonia
with ethylene chloride. In view of the extensive
disclosure of this type'of acylated amino compound, further
discussion of their nature and method of preparation is not
needed here. Instead, the above-noted U.S. Patents are

- hereby incorporated by reference for their disclosure of

acylated amino compounds and their method of preparation.

Another type of acylated nitrogen compound belonging
to this class is that made by reacting the afore-described
alkylene amines with the afore-described substituted
succinic acids or anhydrides and aliphatic mono-carboxylic
acids having from 2 to about 22 carbon atoms. In these
types of acylated nitrogen compounds, the mole ratio of
succinic acid to mono-carboxylic acid ranges from about '
1:0.1 to about 1:1. Typical of the mono-carboxylic acid
are formic acid, acetic acid, dodecanoic acid, butanoic
acid, oleic acid, stearic'acid, the commercial mixture of
stearic acid isomers known as isostearic acid, tolyl acid,

"etc. Such materials are more fully described in U.S.

Patents 3,216,936 and 3,250,715 vwhich are hereby
‘incorporated by reference for their disclosures in this
regard.

Still another type of acylated nitrogen compound
useful in making the compositions of this invention is the
product of the reaction of a fatty monocarboxylic acid of
about 12-30 carbon atoms and the afore-desdribed alkylene
amines, typically, ethylene, propylene or trimethylene
polyamines containing 2 to 8 amino groups and mixtures
thereof. The fatty monocarboxylic acids are'generally
mixtures of straight and branched chain fatty carboxylic
acids containing 12-30 carbon atoms. A’widely used type of

-
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or.a m- xture of both. Triglycerides enployed within the instant
i nvention i ncl udefrirghof et saffTower oil, high oleic rapeseed oil, high

@l.ei c corn oil. The naturally

ol ei ¢ sunfl ower @l | asll;leelgﬁs
occufring trigly §j chenmically pure. Table | outlines the
conposition of a ﬂmﬂﬁm

s which are triglycerides.
acylated nitrogen compound is made by reacting the afore-
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described alkylene polyamines with a mixture of fatty acids
having from 5 to about 30 mole percent straight chain acid
and about 70 to about 95 percent mole branched chain fatty
acids. Among the commercially available mixtures are those
known widely in the trade as isostearic acid. These

- mixtures are produced as a by-product from the dimerization
of unsaturated fatty acids as described in U.S. Patents
2,812,342 and 3,260,671. '

The branched chain fatty acids can also include those
in which the branch is not alkyl in nature, such as found
in .phenyl and cyclohexyl stearic acid and the chloro-

' stearic acids. Branched chain fatty carboxylic
acid/alkylene polyamine products have been described
extensively in the art. See for example, U.S. Patents
3,110,673:-_ 3,251,853; 3,326,801; 3,337,459; 3,405,064;
3,429,674; 3,468,639: 3,857,791. These patents are hereby
incorporated by reference for their disclosure of fatty
acld/polyamlne condensates and their use in lubricating oil

-+ formulations.

(B) (II) The Neutral or Basic Metal Salts of Or_g' anic
Sulfur Acids, Carboxylic Acids or P ols

: The choice of metal used to make these salts is
usually not critical and therefore virtually any metal can
be used. For reasons of availability, cost and maximum

! effectiveness, certain metals are more commonly used.
These include the alkali and alkaline earth metals (i.e.,
the Group IA and IIA metals excluding francium and radium).
Group IIB metals as well as polyvalent metals such as
aluminum, chromium, molybdenum, tungsten, manganese, iron,
cobalt,. nickel, and copper can also be used. Salts
containing a mikture of ions of two or more of these metals
are often used. '



lerr] -8 - Sone
of the preferred vegetablie oiis of —thi s |nvent|on are high oleic sunflower
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These salts Can be neutral or basic. The former
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contain an amount of metal cation 3just sufficient <to
neutralize the acidic groups present in the salt anion; the
former contain an excess of metal cation and are often
termed overbased, hyperbased or superbased salts.

These basic and neutral salts can be of oil-soluble
organic sulfur acids such as sulfonic, sulfamic, thiosul-
fonic, sulfinic, sulfem.c, partial estef sulfuric,
‘sulfurous and thiosulfuric acid. Generally they are salts
of carbocyclic or aliphatic sulfonic acids. | '

The carbocyclic sulfonic acids include the mono- or
poly-nuclear aromatic or cycloaliphatic compounds. The oil
soluble sulfonates can be represented for the most part by
the following formulae:

[RXT-(sos)y]sz Formula VI
[RY— (50;) ,1M, Formula VII

In the above formulae, M is either a metal cation as des-
cribed hereinabove or hydrogen; T is a cyciic nucleus such
as, for example, benzene, naphthalene, anthracene, phenan-
threne, diphenylene oxide, thianthrene, phenothioxine,
diphenylene sulfide, phenothiazine, diphenyl oxide,
diphenyl sulfide, diphenylamine, cyclohexane, petroleum
naphthenes, decahydro-naphthalene, cyclopentane, etc.; R in
Formula VI is an aliphatic group such as alkyl, alkenyl,
alkoxy, alkoxyalkyl, -"éarboalkoxyalkyl, etc.; x is at least
1, and R, + T contains a total of at least about 15 carbon
atomns. RY in Formula VII is an aliphatic radical
containing at least about 15 carbon atoms and M is either
a metal cation or hydrogen. Examples of types of the R
radical are alkyl, alkenyl, alkoxyalkyl, carboalkoxyalkyl,
etc.. Specific examples of RY are dgroups derived from
- petrolatum, saturated and unsaturated paraffin wax, and



OL|; Hidh oleic rapeseed oil. In the present invention high oleic being
defined as contai : st eic content and preferably at |east
80% ol ei ¢ content. These [%fef?e gils may be obtai ned from sunfl ower

(Heli ant hus sp.) aval TS Enterprises, Eastlake, Chio as
Sunyl[err] 70 or Sun1| ﬂ ol eic sunflower oil, and high oleic
corn oil. I i n the scope of this invention to
synthetical ly epoxidize any naturally occurring oil that is not naturally
epoxi di zed. That is, a natural oil may be ABaeted wi th aqueous peracetic
acid solution, or with hydrogen peroxide and acetic acid in a manner well
known by thosepek¥plefing,t Hehgkudinge podawierd zesht €At &334 h€4sy et iC6al | y

epoxi di zed nat ggal, ,Oidiesind ¥8h¥athifig! NErdifIaBEuL! 18°BbEHi0YD Obr! Bidre
epoxi dation reactjon and also wth the“anmount of unsatura;lﬁn present in
uc

the triglyceri §8YBPN; REPMSur e BRE. TIRHRRt &ni sR7 cANY, RsuchPefdi dabaye
oi | s have an ofbiantaexygan caléentcant#in! eftieYinvmfaiiab| vi5 orghitic

substituents in addition to those enumerated above such as,
for example, hydroxy, mercapto, halogen, nitro, amino,
nitroso, sulfide, disulfide, etc. In Formula VI, %X, y, 2
and b are at least 1, and likewise in Formula VII, a, b and
d are at least 1.

The following are specific examples of oil-soluble
sulfonic acids coming within the scope of Formulae VI and
VII above, and it is to be understood that such examples
serve also to illustrate the salts of such sulfonic acids
useful in this invention. In other woxds, for every
sulfonic acid enumerated it is intended that the
corresponding neutral and basic metal salts thereof are
also understood to be illustrated. Such sulfonic acids are
mahogany sulfonic acids; bright stock sulfonic acids;
sulfonic acids derived from lubricating oil fractions
having a Saybolt viscosity from about 100 seconds at 100°F.
to about 200 seconds at 210°F.; petrolatum sulfonic acids;
mono- and poly-wax substituted sulfonic and polysulfonic
acids of, e.g., benzene, naphthalene, phenol, diphenyl
ether, naphthalene disulfide, diphenylamine, thiophene,
alpha-chloronaphthalene, etc.; other substituted sulfonic
acids such as alkyl benzene sulfonic acids (where the alkyl
group has at least 8 carbons), cetylphenol mono-sulfide
sulfonic acids, diéetyl thianthrene disulfonic acids,
dilauryl beta naphthyl sulfonic acids, dicapryl
nitronaphthalene sulfonic acids, and alkaryl sulfonic acids
such as dodecyl benzene "bottoms" sulfonic acids.

The latter are acids derived from benzene which has
been alkylated with propylene tetramers 6r isobutene
trimers to introduce 1, 2, 3, or morer branched~chain Cl2
substituents on the benzene ring. Dodecyl benzene bottoms,




(B) : The Det er gent/ Di sper sant The detergent/di spersant (B) (I) is
conbined with {A). ln a preferred enbodi nent, a detergent/dispersant i.s
sel ected fron1B (II) through (B) (IV). and is conbined with A, (B) (I) and
(O: geﬂbﬁ@hﬂﬂheBdﬁﬂﬁﬁfeht/dlspersants (B) used in this invention

are naterlals kno Iled in the art and they have been
described in nuner
e

ticles and patents. A nunber of these are

. noted hereinbelowin r atlon 0 specific types of detergent/dispersants.
(B) (v) The Acylated Nitrocen-containi ng- @anpounds A . nunber of
acyl ated, nitrogen-containi ng conpounds -having a substi t uent of at

| east 10 al i phprincipabdy mixtsiresdofatenoy apdctdimdodecylbbeyizienesi @ére
acyl ating agenfyyii§h,38 3@‘&8-&9@&&%@@ #Bm Eﬁ@“m%ﬁg?ggiﬁr%kbklﬁﬁ useHdia

art. In such conpositions t ating agent 1s he amn
cormpound t hr oudlgtaxngrntgazol ﬁ?é“lﬂrﬁlﬂoPrQﬂﬂPGGS obtained from alkylatlon

bottoms formed during manufacture of 1linear alkyl
sulfonates (LAS) are also useful in making the sulfonates
used in this invention.

The production of sulfonates from detergent
manufacture by-products by reaction with, e.g., 50; is well
known to those skilled in the art. See, for example, the
article "Sulfonates" in Kirk-Othmer "Encyclopedia of
Chemical Technology", Second Edition, Vol. 19, pp. 291 et
seq. published by John Wiley & Sons, N.Y. (1969). Other
descriptions of néutral and basic sulfonate salts and
techniques for making them can be found in the following
U.S. Patents:.2,174,110; 2,174,506; 2,174,508; 2,193,824;

2,197,800; 2,202,781; 2,212,786; 2,213,360; 2,228,598;
2,233,676; 2,239,974; 2,263,312; 2,276,090; 2,276,097;
2,315,514; 2,319,121; 2,321,022; 2,333,568; 2,333,788;
2,335,259; 2,337,552; 2,346,568; 2,366,027; 2,374,193;

2,383,319; 3,312,618; 3,471,403; 3,488,284; 3,595,790; and
3,798,012; These are hereby incorporated by reference for
their disclosures in this regard.

Also included are aliphatic sulfonic acids such as
paraffin wax sulfonic acids, unsaturated paraffin wax
sulfonic acids, hydroxy-substituted paraffin wax sulfonic
acids, hexapropylene sulfonic acids, tetra-amylene sulfonic
acids, polyisobutene sulfonic acids wherein the polyiso-
butene contains from 20 to 7000 or more carbon atoms,
chloro-substituted paraffin wax sulfonic acids, nitro-
paraffin wax sulfonic acids, etc.; cycloaliphatic sulfonic
acids such as petroleum naphthene sulfonic acids, cetyl
cyclopentyl sulfonic acids, lauryl cyclohexyl sulfonic
acids, bis-(di-isbbutyl) cyclohexyl sulfonic acids, mono-
or poly-wax substituted cyclohexyl sulfonic acids, etc.



am.dimné or acyl oxy ammoni um |i nkage. The -
10 - substituent of I0 al'iphatic carbon atonms, preferably 30 aliphatic
carbon atons, nmay bﬁsgﬂaq_iagﬁgﬁ t e arboxylic acid acyl ati ng agent derived

portion of the nDIe no conmpound derived portion of the
nmol ecul e. Preferabl ﬂ MHH”” in the acylating agent portion.
The acyl ati ng agent for m c acid and its acylating derivatives

to .acyl ati ng agents having hi gh nol ecul ar wei ght aliphatic substituents of
up to 5,000, 10,000 or 20,000 carbon atem&7 -The ami no conpounds can vary
fromanmmonia itself to am nes having aliphatic substituents of up to 30
carbon atons. With respect to the sulfonic acids or salts thereof

described herein and in the appended cla:l.ms, it is intended
‘herein to employ the term- "petroleum sulfonic acids" or
“petroleum sulfonates" to cover all sulfonic acids or the
salts thereof derived from petroleum products. A parti-
cularly valuable group of petroleum sulfonic acids are the
mahogany sulfonic acids (so called because of their
reddish-brown color) obtained as a by-product from the
manufacture of petroleum white oils by a sulfuric acid
‘., process.

Generally Group IA, IIA and IIB neutral and basic
salts of the above-described synthetic and petroleum
sulfonic acids are useful in the practice of this
invention. _ '

The carboxylic acids from which suitable neutral and
basic salts for use in this invention can be made include
aliphatic, cycloaliphatic, and aromatic mono- and polybasic
carboxylic acids such as the naphthenic acids, alkyl- or
alkenyl-substituted cyclopentanoic acids, alkyl- or alkenyl
substituted cyclohexanoic acids, alkyl- or alkenyl-sub-
stituted aromatic carboxylic acids. The aliphatic acids
generally contain at least eight carbon atoms and -
preferably at least twelve carbon atoms. Usually they have
no more than about 400 carbon atoms. Generally, if the
aliphatic carbon chain is branched, the acids are more oil-
soluble for any given carbon atom content. The
cycloaliphatic and. aliphatic carboxylic acids can be
saturated or unsaturated. Specific examples include 2-
ethylhexanoic acid, a-linolenic acid, propylené-tetramer-
substituted maleic acid, behenic acid, isostearic acid,
pelargonic acid, capric acid, paimitoleic acid, linoleic
acid, lauric acid, oleic acid, ricinlic acid, undecylic
acid, dioctylcyclopentane carboxylic acid, 'myristic_ acid,
dilauryldecahydronaphthalene carboxylic acid, stearyl-
octahydroindene . carboxylic acid, palmitic acid,



A typ| cal class of acyl ated am no conpounds useful in nmaking the
conpositions of this inventlon are those nmade by reacting an acyl ati ng
agent having an alj subst nt of at |east 10 carbon atons and a

ni ttogen corrpound iy t he presence of at | east one -NH group.
Typi cal |y, t he “] B will be a nono- or polycarboxylic
acid (or reactive e of ) such as a substituted succinic or
propi onic acid and the am no conpound will be a polyam ne or m xture of

pol yam nes, nost typically, a mxture of-etBylene pol yan nes. The aliphatic
substituent in such acylating agents is often of at least 50 and up to 400
carbon atons. cohmezkiphldyi eveudlablieymiktureteof s rom ngmpgaymmiw or
i nterpolyneri Ztﬁg %eﬁﬁkhlas()lt‘%fl'ln%ﬂ 48 é”efosoé dfi’oéélds Usgag! ¥nbt 15ke.

derived frome ne ropyl ene but ene m xtufes thereof .
Typically, it is déri SFERR p LAWY | 9§d ?%%‘b%@%‘h‘%le CATPON IS cBFEE8nds
useful in maki ﬁge'ffhisQnaﬁyéﬁé?ﬂngoﬂml&wﬁtﬁr@éd]Qxf @hleOpirégent invention

pol yal kyl ene po'rgag}xgeglf-sof\?bgg nae{'gxlnaélc cax?boxyllc acids. These acids

are represented by the general formula:

X

(R'), (Ar*) ——— (C-XH) Formula VIII

where R'' is an aliphatic hydrocarbon-based group of at
least four carbon atoms, and no more than about 400
aliphatic carbon atoms, a is an integer of from one to
four, Ar* is a polyvalent aromatic hydrocarbon nucleus of
up to about 14 carbon atoms each, X is independently a
sulfur or oxygen atom, and m is an integer of from one to
four with the proviso that R'! and a are such that there is
an average of at least 8 aliphatic carbon atoms provided by
the R'' groups for each acid molecule represented by Formula
VIII. Examples of aromatic nuclei represented by the
variable Ar* are the polyvalent aromatic radicals derived
from benzene, naphthalene, anthracene, phenanthrene,
indene, fluorene, biphenyl, and the like. Generally, the
radical represented by Ar# will be a polyvalent nucleus
derived from benzene or naphthalene such as phenylenes and
naphthylene, e.g., methylphenYlenes, ethc‘oxyphenylehes,
nitrophenylenes, isopropylphenylenes, hYdroxyphenYlenes ¢
mercaptophenylenes, N,N~-diethylaminophenylenes,
chlorophenylenes, dipropokynaphthylenes, tri-~
ethylnaphthylenes, and similar tri-, tetra-, pentavalent
nuclei thereof, etc.

The RY groups are usually purely hydrocarbyl groups,
preferably groups such as alkyl or’ alkenyl radicals.
However, the R* groups c¢an contain small_ number



[.er;r]" : wherein R err] is a hydrogen atom nis a whole number of
1to10 and Uis a (Jerr] al kyi ene group Speci fic exanples of the
kyl ene poThieshe &8s Beek Raplacedar e yI ene di am ne, tetra(ethylene
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substituents such as phenyi, cycloalkyl (e.g., cyclohexyl,
cyclopentyl; etc.) and nonhydrocarbon gi:‘oups such as nitro,
amino, halo (e.g., chloro, - bromo, e‘tc.), lower alkoxy,
lower alkyl mercapto, oxo substituents (i.e.,=0), thio
groups (i.e., =S), interrupting groups such as -NH-, ~O-,
~S-, and the like provided the essentially hydrocarbon
character of the R'' group is retained. The hydrocarbon
character is retained for purposes of this invention so
long as any non-carbon atoms present in the Rr" groups do
not account for more than about 10% of the total weight of
the R' groups. Examples -of R'' groups include butyl,
isobutyl, pentyl, octyl, nonyl, dodecyl, docosyl,
tetracontyl, 5-chlorohexyl, 4-ethoxypentyl, 4-hexenyl, 3-?
cyclohexyloctyl, - 4~ (p-chlorophenyl)-octyl, '2 ¢3,5-
triméthylheptyl, 4-ethyl-5-methyloctyl, and substituents
derived from polymerized olefins such as polychloroprenes,
polyethylenes, polypropylenes, polyisocbutylenes, ethylene-
propylene copolymers, chlorinated olefin polymers, oxidized
ethylene-propylene copolymers, and the like. Likewise, the
group Ar* may contain non-hydrocarbon substituents, for
example, such diverse substituents as lower alkoxy, lower
alkyl mercapto, nitro, halo, alkyl or alkenyl groups of
less than four carbon atoms, hydroxy, mercapto, and the
like.

A group of particularly useful carboxylic acids are
those of the formula: '

Eormula IX

where R'', X, AaR*, m and a are as defined in Formula VIII
and p is an integer of 1 to 4, usually 1 or 2. Within this



.

pgopyfeﬁe di am ne, etc. Many patents _have descri bed usef ul
acylated nitrogen conpounds including U S. Patents 3,172,892;

3, 219, 666;
3, 455, 832; |
typi cal acyl ated nitrogen-contai ning conpound of this
by reacting a poly(isobutene)- _

3,272,746; 3, 310, 492; 3,341,542; 3, 44¥h;sfSKQtHasB3e

3,576, 743, 3, 630, 904, 3, 632, 511

TS

group, an espécially preferred class of oil-soluble car-
boxylic acids are those of the formula:
(o)

(c-oH)

- 20 -

- (R%) a Formula X

(OH)

<

where R? in Formula X is an aliphatic hydrocarbon group
containing at least 4 to about 400 carbon atoms, a is an
integer of ffom l1to3, bis 1 or 2, ¢ is zero, 1, or 2 and
preferably 1 with the proviso that R™ and a are such that
the acid molecules contain at least an average of about
twelve aliphatic carbon atoms in the aliphatic hydrocarbon
substituents per acid molecule. And within this latter
group of oil-soluble carboxylic acids, the aliphatic-hydro-

" carbon substituted salicylic acids wherein each aliphatic

hydrocarbon substituent contains an average of at least
abou; sixteen carbon atoms per substituent and one to three
substituents per molecule are particularly useful. Salts
ﬁrepared from such salicylic acids wherein the aliphatic
hydrocarbon substituents are derived from polymerized
olefins, particularly polymerized lower 1-mono-olefins such
as polyethylene, polypropylene, polisobutylene,
ethylene/propylene copolymers and the 1like and having
average carbon contents of about 30 to about 400 carbon
atonms.

The carboxylic acids corresponding to Formulae VIII-IX
above are well known or can be prepared according to proce-
dures known in the art. Carboxylic acids of the type
illustrated by the above formulae and processes for pre-
paring their neutral and basic metal salts are well known
and disclosed, for example, in such, U.S. Patents as

2,197,832; 2,197,835; 2,252,662; 2,252,664; 2,714,092,

3,410,798 and 3,595,791.

A



subst i tut ed succinic anhydride acylating agent  (e.g.. anhydride,
acid, ester, etc. ) wherein the pol y(isobutene) ’

-12- substltuent has between 50 to 400 carbon atonﬂhnssheemagbeg;me laced
m xture of ethyl ene pol yam nes having 3 to 7 am no nit

et hyl ene polyamine and 1 to . 6 ethylene units rrade'_:fror” iﬂof
ammonia 5 wth ethylene chloride. In view of the

di 5cl osure of this type of acylated am no conmpound, further- d| scussi on
of their nature and method of preparatien2iis=-not needed here. 10

Another type of neutral and basic carboxylate salt
used in this invention are those derived from alkenyl
succinates of the general formula '

R'— CHCOOH © Formula XI

CH,COOH

wherein R" is as defined above in Formula VIII. Such salts
and means for making them are set forth in U.S. Patents
3,271,130, 3,567,637 and 3,632,510, which are hereby incor-
porated by reference in this regard.

Other patents specifically describing techniques for
making basic salts of the hereinabove-described sulfonic
acids, carboxylic acids, and mixtures of any two or more of
these include U.S. Patent Nos. 2,501,731: 2,616,904;
2,616,905; 2,616,906; . 2,616,911; 2,616,924; 2,616,925;
2,617,049; 2,777,874; 3,027,325; 3,256,186; 3,282,835;
'3,384,585; 3,373,108; 3,365,396; 3,342,733; 3,320,162;
3,312,618; 3,318,809; 3,471,403; 3,488,284; 3,595,790; and
3,629,109, The disclosures of these patents are hereby
incorporated in this present specification for their

- disclosures in this regard as well as for their disclosure
of specific suitable basic metal salts.

Neutral and basic salts of phenols (generally known as
phenates) are also useful in the compositions of this

. invention and well known to those skilled in the art. The
phenols from which these phenates are formed are of the
general formula

(R), (ar%)

(XH) Formula XII

wherein R', n, Ar*, X and m have the same meaning and
preferences as described hereinabove ‘with reference to



Another “type of acylated nitrogen conmpound bel ongi ng to this class is

that made by reacting the afore-described al kyl ene

af ore-descri bed substituted succinic acids or anhydrlthls d_aliphatic
none- carboxylic 15 acids having from2 to 22 carbon ato as med
types of acylated nitrogen conpounds, the nole ratio of Zﬂ,m

t o nono-carboxylic acid ranges from about 1:0.1 to ab

of the nono-carboxylic acid are formc acid, acetic acid, dodecan0|c
acid, butanoic 20 acid, oleic acid, stearpg acid, the commercial m xture
of stearic acid isonmers known as isostearic acid, tolyl acid, etc.
Such mat eri al sFerauiar ¥IIdl.l yTHessambedxample8. descriPhedniwdth3 r2speedt toand
3, 250, 715.. 2 | n type of acylated nitrogen conpound
useful in naklﬁg acg%égsﬁplghgkgﬁ this invention is the roduct of
the reaction of a fat cpmmondyaaveijrbdeacilassi of phepatescarieo aged

the af ore-descii-Rgd ol %Fﬂr%n%f3QheaEbB%§al PRhfdla V. ethyl ene, propylene

or trinmethylene am nes contalning < _to 8 am no groups and m xtures
thereof. The fatty nnnocarboxyllc aci de general |y m xt ures of
strai ght and branched chain fqthy, =
carbon atoms. A w del-y used type i

. (R‘M)

wherein a is an integer of 1-3, b is of 1 or 2, 2z is 0 or
1, RP® in Formula XIII is a substantially saturated
hydrocarbon based substituent having an average of from 30
to about 400 aliphatic carbon atoms and RY¥ is selected from
the group consisting of lower alkyl, lower alkoxyl, nitro,
and halo groups. |

One particular class of phenates for use in this
invention are the basic (i.e., overbased, etc.) Group IIA
metal sulfurized phenates made by'sulfurizing a phenol as
described hereinabove with a sulfurizing agent such as
sulfur, a sulfur halide, or sulfide or hydrosulfide salt.
Techniques for making these sulfurized phenates are
described in U.S Patents 2,680,096; 3,036,971 and 3,775,321
which are hereby incorporated by reference for their
disclosures in this regard.

Other phenates that are useful are those that are made
from phenols that have been linked through alkylene (e.g.j
methylene) bridges. These are made by reacting single or
multi~ring phenols with aldehydes or ketones, typically, in
the presence of an acid or basic catalyst. Such linked
phenates as well as sulfurized phenates are described in
detail in U.S. .Patent 3,350,038; particularly columns 6-8
thereof, which is hereby incorporated by reference for its
disclosures in this regard.

Naturally, mixtures of two or more neutral and basic
salts of the hereinabove described oféanic sulfur acid,
carboxylic acids and phenols can be used in the



-13- i acyl at ed—ni-trogen—cenpountd-i s made by reacting the afore- -

descri bed al kyl ene pol anlnes wth a mxture of fatty acids havi ng from
5 to 30 nol e percerfhis ofd aci d and 70 to 95 percent nole
branched chain fatty| ng the comercially avail able m xtures
are those known trade as isostearic acid. These

m xtures are produced as a by product fromthe dinerization of
unsaturated fatty acids as described in U S. Patents 2,812,342 and
3,260,671. 10 The branched chai n fattg3aei ds can al so include those

in which the branch is not alkyl in nature, such_as found I n phenyl and

cycl ohexyl st eapmpoaitionsdofhdhis oiaventions eaUsyaldy dehe neubrahcipad
chain fatty pashexyai€s wil POd/sdddingna JR Y aﬁgwe@iuﬁ& S A RECBY

descri bed
barium salts including mixtures of two or more of any of

these.

(B) (III) The Hydrocarbyl-Substituted Amine

The hydrocarbyl-substituted amines used in making the
compositions of this invention are well known to those of
skill in the art and they are described in a number of
patents. Among these are U.S. Patents 3,275,554;
3,438,757; 3,454,555; 3,565,804; 3,755,433; and 3,822,209.
These patents are hereby incorporated by their reference
for their disclosure of suitable hydrocarbyl amines for use
in the present invention including their method of
preparation.

The -hydrocarbyl amines useful in this invention
include monoamines of the general formula

AXNR? . : Formula XIV

Illustrative of such monoamines are the following:
poly (propylene)amine
N,N-dimethyl—N-poly(ethylene/prbpylene)aming

(50:50 mole ratio of monomers)
poly (isobutene)amine
N,N-di (hydroxyethyl)-N-poly(isobutene)amine
poly(isobutene/l-butene/z-bdtene)amine
(50:25:25 mole ratio of monomer)
N-(2-hydroxypropyl)-N-poly(iscbutene)amine
N-poly(1-butene)-aniline
N=-poly (isobutene) -morpholine
The hydrocarbyl substituted amines useful in forming
the compositions in this invention include certain N-amino-
hydrocarbyl morpholines which are not embraced in the



.15 ext'ensively in the art.” See for exanple, U S. Patents 3,110,673;
3, 251, 853; 3, 326—89&——3—33l~459r_3r405 064; 3,429, 674; 3,468, 639;
3,857, 791. (B (II ."The Neutral or Basic Metal Salts of Organic

Sul-f ur Aci ds, ﬁﬂPhenoIs 25 ‘The choi ce of netal
used to nake the I sually not critical and therefore
virtually any neta sed. For reasons of availability, cost and

maxi mum ef fectiveness, certain nmetals are nore conmonly used. These
include the alkali and al kal i ne earth metads £i.e., 30 the Goup |IA and
1A netal s excluding franci umand radi uny. Goup IIB netals as well, as
pol yval ent netgememalkhFasmula AIWnabowe.chThesenhydtodagryirstbsigiteted

manganese, 1 Qfiyinohydf88tbyl théEfho1 188 REPRSENE efies 1bgghlﬁﬁ§!a- Salts

containing a mX I onsS nore o ese"neta are often
used.

RY NU-N/_\O _

I ./ ' Formula XV

a
wherein R’ is an aliphatic hydrocarbon group of from about
30 to about 400 carbons, A is hydrogen, hydrocarbyl of from
1 to 10 carbon atoms or hydroxy hydrocarbyl group of from '
1 to 10 carbon atoms and U is an alkylene group of from 2
to 10 carbon atoms. These hydrocarbyl-substituted
aminohydrocarbyl morpholines as well as the polyamines
described by Formula XV are among the typical hydrocarbyl-
substituted amines used in preparing comp051tlons of this
invention.

(B)(iV)' The Nitrogen-Containing Condensates of Phenols,
Aldehydes, and Amino Compounds

The phenol/aldehyde/amino compound condensates useful
in making the compositions of this invention include those
generically referred to as Mannich condensates. Generally
they are made by reacting simultaneously or sequentially at

 least one active hydrogen compound such as a hydrocarbon -
substituted phenol (e.g., an alkyl phenol wherein the alkyl
group has at least about 30 up to about 400 carbon atoms),
having at least one hydrogen atom bonded to an aromatic
carbon, with at least one aldehyde or aldehyde-producing
material (typically formaldehyde or formaldehyde precursor)
and at least one amino or polyamino compound having at
least one NH group. The amino compounds includé primary or
secondary mono-amines having hydrocarbon substituents of 1
to 30 carbon atoms or hydroxyl-substituted hydrocarbon
substituents of 1 to about 30 carbon atoms. Another type
of typical amino compound are the polyamines. described



-~ ~
VA
contain an anou
aci di c groups pregent
of ~netal cation a

These salts can be neutral or basic.
cation just sufficient to
in the sal t anion; the

The forner
neutralize the
former contain an excess
cedtermad over based, hyperbased or

super based ‘salts. l ’ bdsi c and neutral salts can be of

oi | -sol ubl e or ci ds such as sulfonic, sulfamc, thiosul-
fohic, sulfinic, sulfenic, rtial ester sulfuric, sul furous and
thiosulfuric acid. Generally.-they are sal 28 ¥0 of carbocyclic or aliphatic
sul foni c aci ds. The carbocyclic sulfonic acids include the nono-

or pol y- ndurdag &henwtiiscussiorc|ofl theaatylatagonidsogenecontaining
sol ubl e sul f opg Fgguﬁag be represented for the nost part by t he
foll owi ng fornu

Exemplary mono-amines include methyl ethyl amine,

methyl octadecyl amine, aniline, diethyl amine, diethanol

> amine, dipropyl  amine and so forth. The following U.S.
Patents contain extensive descriptions of Mannich conden-
sates which can be used in making the compositions of this

invention:
.S. NTS

2,459,112 3,413,347 3,558,743
2,962,442 3,442,808 3,586,629
2,984,550 3,448,047 3,591,598
3,036,003 3,454,497 3,600,372
3,166,516 3,459,661 3,634,515
3,236,770 ‘3,461,172 3,649,229
3,355,270 3,493,520 3,697,574
3,368,972 3,539,633

These patents are hereby incorporated by reference for
their disclosures relating to the production and use of
Mannich condensate products in lubricant compositions.

Condensates made from sulfur—contaihing reactants can
also be used in the compositions of the present invention.
Such sulfur-containing condensates are described in U.S.
Patent 3,368,972; 3,649,229; 3,600,372; 3,649,659; and
3,741,896, These patents are also incorporated by
reference for their disclosure of sulfur-containing Mannich
condensates. Generally the condensates used in making the
compositions of this invention are- made from a phenol
bearing an alkyl substituent of about 6 to about 400 carbon
atoms,more typically, 30 to about 250 carbon atoms. These
typical condensates are made from formaldehyde or C,,
aliphatic aldehyde and an amino compound such as those used
in making the acylated nitrogen-containing compounds
described under (B) (I). 4 |



Lenrrf’zo In the above formilae, Mis either a netal cation as des-
¢ribed herei nabeve—er—hydrogen; T is a cyclic nucleus such as, for
exanpl e, benzene, na hthalene _ant hracene, phenan- ~threne, diphenylene
oxi-de, thlanthren 's pheed - di phenyl ene sul fide,

phenot hi azi ne, ﬁ 25 di phenyl sulfide, diphenylam ne,
cyclohexane petro

EH henes decahydr o- napht hal ene, cycl opent ane,

etc.; Rin Formula VI is an allphatlc group such as al kyl, al kenyl,
alkoxy, al koxyal kyl , carboal koxyal kyl , et26 x is at |east 1, and _
Rlerr] + T contains a total of at |east 15 carbon 30 atons. Rierr] in
Formula VII is &heseipheférredadopdensategoare prepaxed dystreagting 15

carbon at ons %m,rd\% ShélhBkr por@iBR! 95 BB 167 Q8 wiRHA R O

types of the rad |ca are, al kenyl , al' koxyal kyl,

car boal koxyal & about & @Olasbétﬁﬁﬁkpr&aﬁél"ﬂsd@w% amMd ahquly o ki akeuted
from 35 petr o aigifivaEdnt 3bEEt 8Os UsEahmi abedopodindl Natequiifhlent of

amino compound is its molecular weight divided by the
number of =NH groups present). The conditions under which
such-condensation reactions are carried out are well known
to those skilled in the art as evidenced by the above-noted
patents. Therefore, these patents are also incorporated by
reference for their disclosures relating to reaction con-
ditions. ' _

A particularly preferred class of condensatioh
products for use in the present invention are those made by
a "2-step process" as disclosed in commonly assigned U.S.

-3 Serial No. 451,644, filed March 15, 1974. Briefly, these
nitrogen contéining condensates are made by (1) reacting at
least one hydroxy aromatic compound containing an
aliphatic-based or cycloaliphatic-based substituent which
has at least about 30 carbon atoms and up to about 400
carbon atoms with a 1lower aliphatic Ci.; aldehyde or
reversible polymer thereof in the presehce of an alkaline
reagent, such as an alkali metal hydroxide, at a
temperature .up to about 150°C.; (2) substantially
neutralizing the intermediate reaction mixture thus formed:;

~ and (3)-reacting the neutralized intermediate with at least
one compound which contains an amino group having at least
one —NH'group.

More preferably, R these 2-step condensates ai'e made
from (a) phenols bearing a hydrocarbon-~based substituent
having about 30 to-about 250 carbon atoms, said substituent
being derived from a polymer of propylene, l-butene, 2-
butene, or isobutene and (b) formaldehyde, or reversible
polymér thereof, . (e.g., trioxane, paraformaldehyde) or
functional equivalent thereof, (e.g., methylal) and (c) an
alkylene polyamine such as ethylene polyamines having



- 15%-° palyol efins, including pol ynerized C2, C3, C4, C5, 6,
‘etc., olefins containing froms:. . 15 to 7000 or nore ~carbon atons.
The groups T, RrhisShekt dghe above . fornulae can al so contain

*ﬂﬁ" BicddN.
otsher inorganic | substituents in addition to those enunerated
above such as,

hydr oxy, nercapto, hal ogen, nitro, am no,

ni troso, sulflde | c.- In Formula VI, X, vy, z and b are at
| east 1, and Ilkevmseln FormJIa VIl, a, band =~ d are at least 1. 10
The follow ng are specific exanples of 0i2Zsol uble sul foni ¢ acids
comng wthin the scope of_ Formulae VI and VIl above, and it is to be

under st ood t He@tWeeRn exAhs ¢0 nitxeger atews.o  Fuhthex: detadlsyas €¢
such sul foni Ctmgdgrefer@qf Ldlas’stdsfScbmemsaeas cdl béh&ounar dn ther

every 15 sulfonig enu tende t

corr espondi ng*FERTPY ‘éﬁd rﬁ{i{-ﬁr@ ﬁegal sé?F% flh Lot afdt Eﬂal gg‘lﬂ?ﬁ’deﬁtood

to be ill ust raé¢reby Suhcerpdrated adyls reference, for its disclosures
relating to 2-step condensates.

(C) The Ami gb Phenols

The aromatic moiety, Ar, of Formula I can be a single
aromatic nucleus such as a benzene nucleus, a pyridine
nucleus, a thiophene nucleus, a 1,2,3,4~-tetrahydronaphtha-
lene nucleus, etc., or a polynuclear aromatic moiety. Such
polynuclear moieties can be of the fused type; that is,
wherein at least one aromatic nucleus is fused at two
points to another nucleus sudh as found in naphthalene,
anthracene, the azanaphthalenes, etc. Alternatively, such
polynuclear aromatic moieties can be of the 1linked type
wherein at least two nuclei (either mono~ or polynuclear) .
-are linked through bridging linkages to each other. Such
bridging linkages can be chosen from the group consisting
of carbon-to-carbon single bonds, ether 1linkages, keto
linkages, sulfide linkages, polysulfide linkages of 2 to 6
sulfur atoms, sulfonyl 1linkages, sulfonyl - linkages,
methylene linkages, alkylene linkages, di- (Iower

» alkyl)methylene 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 linkages 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 both a methylene linkage and ‘a
covalent bond. Such a nucleus may be considered to have 3
nuclei but only two of them are aromatic. Normally,
however, Ar will contain only carbon atoms in the aromatic



naﬁogén§ sul fonic acids; bright stock sulfonic acids; sul foni c acids
derived fromlubricating oil fractions 20 having.a Saybolt viscosity from

100 seconds at 100[err]F. to 200 seconds at 210[err]F.; petrolatum

sul foni ¢ aci ds; nono- and pol y-wax substituted sul fonic and

pol ysul foni c acids of, e.g., benzene, naphthalene, phenol, diphenyl

et her, napht hal ene di sul fi de, diphenylanine, t hi ophene, 25

al pha- chl oronapht hal ene, etc.; other substituted sulfonic aci ds such as
al kyl benzene sul fonic acids (mhere t he al 29l - group has at |east 8
carbons), cetyl phenol nono-sul fide sul fonic acids, dicetyl thianthrene

di sul foni ¢ acivuclei perl ser (pPlusceay lﬂﬂﬁnrﬂﬂkylsﬁtf@hkexy gubgtituent
di capryl 30 nPiéQgﬁgpthalene sul foni c-aci ds, and aIkaryI sulfonlc aci ds
such as dodecyl benzene "bottons" sulfonic acid | atter are

aci ds derived from BBRzBHEPGR; eh ﬂﬁgmatlchBﬁlﬁFknyFQG m}%ﬂkﬁpoﬁleﬂEh
tetraners or igabatressn playwnnmsetﬂnldéteﬂmﬁmﬁg the3integeer ¢alues of

branched- chai n C1g. 3Ras8 th! F8ERLGRORrtNerBENES S L) JunBRIRE LoREAT AR
single aromatic nucleus, a, b and c are each independently
1 to 4. When Ar contains two aromatic nuclei, a, b and c
can each be an integer of 1 to 8, that is, up to three
times the number of aromatic nuclei present (in
naphthalene, 2). With a tri-nuclear Ar moiety, a, b and ¢
- can each be an integer of 1 to 12. For example, when Ar is
a biphenyl or a naphthyl moiety, a, b and c can each
independently be an integer of 1 to 8. The values of a, b
and c are obviously limited by the fact that their sum
cannot exceed the total unsatisfied valences of -Ar.
The single ring aromatic nucleus which can be the Ar
moiety can be represented by the general formula

ar(Q),

wherein ar represents a single ring aromatic nucleus (e.g.,
benzene) of 4 to 10 carbons, each Q independently
represents a lower alkyl group, lower alkoxy group, nitro
group, or halogen atom, and m is 0 to 3. As used in this
specification and appended claims, "lower" refers to groups
having 7 or less carbon atoms such as lower alkyl and lower
alkoxyl groups. Halogen atoms include fluorine, chlorine,
bromine and iodine atoms; usually, the halogen atoms are
fluorine and chlorine atoms.



~ 16 - principally mxtures of nono- and di-dodecyl benzenes, are
-avail abl e as by-products from'the manufacture of househol d det ergents.
Simlar products obtained from al kyl ati on bottons forned during
manufacture of Ilinear alkyl 5 sulfonates (LAS) are also useful in

maki ng the sul fonates used in this invention. _ The production
of sul fonates from detergent manuf act ure by-products by reaction
with, e.g., SOerr] is well known to those skilled in the art. See,
for exanple, the 10 article "Sulfonates29 i-n Kirk-OQhner "Encyclopedia
of Chem cal Technol ogy", Second Edition, Vol. 19, pp. 291 et seq.
publ i shed by John WResifdcwxanples ofiosinglex Kéhg Ar gedelies Gre dthe
neutral and bagiqowirdgnate salts and t echni ques for making them can be
found in the followng 15 U S. Patent 2,174,110; 2,174,506; 2,174, 508;

2,193, 824; 800; 2,202, 781, 2,786; 2,213, 360, 228, 598;
2,233,676; 2 2,263,312; ¢ po90; 2,276, 08 Me
H “"H- H
H

- O
Me H H OoPr H H
) N

H H

H Nit
H Me H 1 H H
N .
H,
H, N ~— |
L CHZ"CHé
etec.

wherein Me is methyl, Et is ethyl, Pr is n-propyl, and Nit
is nitro. )

When Ar is a polynuclear fused-ring aromatic moiety,
- it can be'represented by the general formula

atfar),, (Q)

wherein ar, Q and m are as defined hereinabove, m’ is 1 to
4 and represent a pair of fusing bonds fusing two rings so
as to make two carbon atoms part of the rings of each of



2y 315 514 2,319, 121; 2,32%, 022
2,337,552; 2,346,568 Z, 366, 027;
3,471, 403; 3, 4%&%@@&%&% and
i nct uded are al
aci ds, unsaturat
paraffin wax su
tetta-anyl ene sulfonlc aci ds, polyisobutene
pol yi so- but ene contains from 20 to D of
chl oro-substituted paraffin wax sul fonic acids,
sul foni ¢ aci ds twet cagdjagental rphgsi c sldemiific

2, 333, 568;

Cyel ohoxy! “sul Faemetid ot daq ar £¥&: COET
nono- or poly-way substjtuted cyclohexyl
| —H H —]
OO, .-
H
Me Me
L OO,
N
H H
H H
_ H Med
H
H H

etc.

-|sobutyl) cycl ohexyl
sul fponi c a¥i ds,

2, 333, 788; 2, 335, 259;

2,374,193; 20 2,383,319; 3,312,618;
3,798, 012.

c acids such as '
M D’Hx 25 sulfonic acids,
s, hexapropyl ene sulfonlc aci ds,

Al so
paraffin wax sulfonic
hydr oxy- substi t ut ed

sul fonic aC|ds wherei n the
nore carbon atons,

nitro- 30 paraffln max
examiplessuocf afupedr ot ingn
sul fonic acids, |auryl

sul foni c aci ds,
etc.

When the aromatic moiety Ar is a linked polynuclear

aromatic moiety it can be represented by the general

formula

ar (Lng-ar) (Q) .,

wherein w is an integer of 1

to about 20, ar is as

described above with the proviso that there are at least 3

.unsatlsfled (i.e., free)

groups,

Q and m are as defined hereinbefore,

valences 1n the total of ar

and each Lng



-17- o Wth respect to the sulfonic aci ds or salts thereof
descri bed- herein_and in the appended clains, it is intended herein to
enpl oy the term "petrol eum syl fonjc-acids" or "petrol eum sul fonates™ to

cover all sulf onils Sheet nReplacl 55| t s thereof derived from petrol eum
products. A parti Jm‘m “ al uabl e group of petrol eum sul fonic acids

are the mahog I ds (so called because of their .

r eddi sh- brown col or) obtained as a by-product fromthe - manuf acture of
petroleumwhite oils by a sulfuric acid 403process. General ly
Goup 1A IIA and Il B neutral and basic .  salts of the above-described
synthetic andispat balidging linkdgmi individualdyushosen fuon the cerewpof

this i n'ventbRBiséPng of caltort-dedithén At d Homdd)i 6khev 1 #hkages

neutral and basic salts for use in this invention can be made include
al i phati c, cyc(%aﬂfphé?T%g and aromatic nono- and pol ybasic carboxylic
aci ds such as the naphthenic acids, abkyl- or al kenyl - substituted

cycl opent anoi ¢ acids, alkyl- or alkenwl 20 substituted cycl ohexanoic aci ds
, al kyl - or al kenyl -sub- stituted' aromatic carboxylic acids. The
al i phatic aci dseto linkages (e.g., -C-), sulfide linkages (e.g., =-S-),

polysulfide linkages of 2 to 6 sulfur atoms (e.g., =S,~,~),
sulfonyl linkages (e.g., -S(0)-), sulfonyl linkages (e.q.,
-5(0),~), lower alkylene linkages (e.g., -CH,-, —CH,~CH,-,
-CH-CH-, etc.), di(lower alkyl)-methylene linkages (e.g.,

RG

CR°,-), lower alkylene ether linkages (e.g., —~CH,0-,
~CH,0-CH,~, =~CH,~CH,0~, ~CH,CH,0CH,CH,~, —CH,CHOCH,CH~-,

|

—CHZCHOTHCH2-, - R* R°

b

etc.), lower alkylene sulfide linkages (e.g., wherein one
or more =-0-‘s in the lower alkylene ether linkages is
replaced with an -S- atom), lower alkylene polysulfide
_ linkages (e.g., wherein one or more -0-’s is replaced with
a -8, , group), amino linkages -(e.'g., -lil-, -Ili-, -CH,N~-,

H R*
-CH,NCH,~, —alk-N- where alk is lower alkylene, etc.),

polyamino linkages (e.g., ~N(alkN), ,, where the unsatisfied
free N valences are taken up with H atoms or R° groups),
and mixtures of such bridging linkages (each R° being a
lower alkyl group). It is also possible that one or more
of the ar groups in the above-linked aromatic moiety can be
replaced by fused nuclei such .as ar ::(:arp

m*

4



'generérTy contain at |east eight carbon atons and preferably at | east

twel ve carbon atons. Usually they have no nore than 400 car bon
atons. Cenerally, if the 25 aliphatic carbon chain is branched, the acids
are-nore oil - soluble for any given carbon atom content. The
cycloaliphatic and aliphatic carboxylic acids can be saturated or
unsaturated. Specific exanples include 2- et hyl hexanoi ¢ aci d,

a-linol enic acid, propylene-tetramer- 30 substituted naleic acid, behenic
acid, isostearic acid, - pelargonic aei @2 eapric acid, palnitoleic acid,
l'inoleic acid, lauric acid, oleic acid, ricinlic acid, undecylic

aci d, dioctylcycl ommrfecc@pmmle& stcdd-nkﬁ# imnieties dare.
d|Iauryldecahydronﬁphthalene carb@gyllc aci g4 stearyl - 35 oct ahyydr oi ndene

carboxylic acid, palmtic 18 -
| O,
J-H " H

Q

H H H
H _ 'H
OO
' H " H
H :
v
C



cpnnefcfally avai l able m xtures of two or nore carboxylic aci ds such
as tall oil acids, rosein acids, and the liKke. A-preferred—group
of oil-soluble carboxylic acids useful in preparlng the salts used in
the-present invention 5 are the oil-soluble aronﬁms lacef}; |ds
These aci ds are represented by the general for

where Rerr] is an aliphatic hydrocarbon-based grou sttfour
carbon atons, and no nore than 400 15 aliphatic carbon atons ais-.an

i nteger of fromone to four, Ar* is a3pelyvalent aromatic hydrocarbon
nucl eus of up,to 14;carbon atons gach, X\is independently a.

sul fur or oxygen ga mis an i nLegs of f omone to four with
the proviso that R = Sa TeT 20 an average of at

the Rlerr] groups for each

Exampl es of aronatlc
1-10

Y Qon lat ons prOV|d
it Hd by For ni¥ea

H H
.l.lje
¢
Me
H H
H H

etc.

Usually all these Ar moieties are unsubstituted éxcept
for the R, -OH and -NH? groups (and any bridging groups) .
For such reasons as cost, availability, perfbrmance, etc.,
the Ar moiety is normally a benzene nucleus, lower alkylene
bridged benzene nucleus, or a naphthalene nucleus. Thus,
a typical Ar moiety is a benzene or naphthalene nucleus
having 3 to 5 unsatisfied valences, so that one or two of
said valences may be satisfied by a hydroxyl group with the
remaining unsatisfied valences being, insofar as possible,
either ortho or para to a hydroxyl group. Preferably, Ar
is a benzene nucleus having at least 3 unsatisfied valences
so that one can be satisfied by a hydroxyl group with the
remaining 2 or 3 being either ortho or para to the hydroxyl
group.

The Substantially Saturated Hydrocarbon-based Group Rr?

4

The amino phenols of the present invention contain,
directly bonded to the aromatic moiety Ar, a substantially



F

vari abl'e Ar* are the pol yval.ent aromatic radicals derived from
bgnzene, napht hal ene, —anth+-acene,—phenanthrene, 25 ‘indene, fluorene,

bi phenyl, and the |_‘I ke. Ge r&l:eldy‘_., t he radical represented by Ar*

wi Il be a pol yvdfhishee B derived from benzene or naphthal ene such
as phenyl enes and“ m MEne*, e.g., nethyl phenyl enes,

et hoxyphenyl enes, yl enes, i sopropyl phenyl enes,

hydr oxyphenyl enes, 30 nercapt ophenyl enes, :

N, N-di et hyl am nophenyl enes, . - chl or ephenyl enes,

di propoxynapht hyl enes, tri- et hyl napht hyl enes, and simlar tri-
tetra-, lpf%nt aﬁ&’tfil&htedd mohuvhdienthhydpbcarbon-based grogpeRRjaf At dessts
are usual ly pure I . 0 r | AP

al kyl or al keﬁ&fm)ér gél 82?@{19‘%'0 E%Bmége??émsg h?ﬁﬁgbﬂw%ps %géﬁﬁ%?gn??i n
smal |  nunberto about 400 aliphatic carbon atoms. _l?qlgp_than one such

group can be present, but usually, no more than 2 or 3 such

groups are present for each aromatic nucleus in the

aromatic moiety Ar. The total number of R’ groups present

is indicated by the value for "a" in Formula II. Usually,

the hydrocarbon-based group has at least about 30, more-
typically, at least. about 50 aliphatic carbon atoms and up

to about 750, more typically, up to about 300 aliphatic
carbon atoms.

Generally, the hydrocarbon-based groups R’ are made
from homo- or interpolymers (e.g., copolymers, terpolymers)
of mono- and di-olefins having 2 to 10 carbon atoms, such
as ethylene, propylene, butene-1, isobutene, butadiene,
isoprene, 1l-hexene, l-octene, etc. Typically, these
olefins are l-monoolefins such as homopolymers of ethylene.
The R groups can also.be derived from the halogenated
(e;g. , chlorinated or brominated) analogs of such homo- or
interpolymers. The R’ groups can, however, be made from
other sources, such as monomeric high molecular weight
alkenes '(e.g. , l-tetracontene) and chlorinated analogs and
hydrochlorinated analogs thereof, aliphatic petroleunm
fradfions, particularly paraffin waxes and cracked and
chlorinated analogs and hydrochlorinated analogs thereof,
white oils, synthetic alkenes such as those produced by the
Ziegler-Natta process (e.g., poly(ethylene) greases) and
other sources known to those skilled in the art. Any un-
saturation in the R° groups may be reduced or eliminated by
hydrogenation according to procedures known in the art
before the nitration step described hereafter.

As used herein, the term "hydrocarbon-based" denotes
a group having a carbon atom directly attached to the re-
mainder of the molecule and having a pfedominantly hydro-
carbon character within the context of thié invention.



suBstTthents sueh—as—phenyl, cycloal kyl (e.g., cyclohexyl, cycl opentyl,

etc. ) and nonhydrocarbon groups such as nitro, am no, halo (e.g.,

chl oro, brono, eﬂ | ower al kyl mercapto, oxo
substituents (| 5 groups (i.e., =S), interrupting groups
such as -NH, -0- the l'i ke provided the essentially

hydr ocar bon character e Rlerr] group is retained. The hydrocarbon
character is retained for purposes of this invention so | ong as any
non-carbon atons present in the Rlerr] groygs_do 10 not account for nore
than 10% of the total weight of the Rl err] groups. Exanpl es of Rlerr]

groups 'nC|UdeTﬁé£¥Eore hiva2beh¥bon-pagled g dﬂﬁé”canfﬁﬁhﬁaln &EWE£YBne

docosyl , tetr t chIo phexy et ho ent
PSS PN LT AN %sﬁﬂery "D Fafbopsateis Yroviaea
tri met hyl hept ythis4nenkhiyd¥oratrbphoaadicalardbesibsot t sbgntficantbyi adtetr om

Dol yer | e o Ehkn RS eREL Y URRRLEEon  chaflUS NELNERe aroup.

pol ypropyl enes, polyTso ene copo

chl ori nated ol Thosg wl}@ﬂs i ghe zant wildt be avwaye opf| %‘h@lcﬁpélyﬁ@ss

and the like. {hken Sﬁxcithe 20 ot Oéﬁaﬁﬁiemmﬁ% 1, ”ﬁ%i%vd'(eéﬁéé@.auy
substituents, for i e, such |verse subst | uents as_| ower _al koX

' , XY,
| ower . . al kyf= hlere,apd, fﬂ‘?‘???}) R EPxE} i \ALloH %%?ﬂ Qr Béﬁé’loﬁulf"xl’ess
than four carbeficat oUBualyg), Okypwetrei;aphe, hgtdgotiebon-bhtkd. g2bups R afe

group of parti ﬁglx:'%ilyy ﬁjfgﬁc'gclzafl%;f) O’ééﬁ'ci chﬁjtginarﬁo such non-hydrocarbyl

. radicals. The hydrocarbon-based groups R’ are substantially

saturated. By substantially saturated it is meant that the

group contains no  more thaﬁ one carbon-to-carbon

unsaturated bond for every ten .carbon-to-carbon single

bonds present. Usually, they contain no more than one

carbon-to-carbon non-aromatic unsaturated bond for every 50
carbon-to-carbon bonds present.

The hydrocarbon-based groups of the amino phenols of
this invention are also substantially aliphatic in nature,
that is, they contain no more than one non-~aliphatic moiety
(cycloalkyl, cycloalkenyl or aromatic) group of six or less
carbon atoms for every ten carbon atoms in the R group.
Usually, however, the R’ groups contain no more than one
such non~-aliphatic group for every fifty carbon atoms, and
in many cases, they contain no such non-aliphatic groups at

"+ all; that is, the typical R groups are purely aliphatic.
Typically, these purely aliphatic R® groups are alkyl or
alkenyl groups. Specific examples of the substantially
saturated hydrocarbon-based R® groups are the following:

a tetra(propylene) group

a tri(isobutene) group

a tetracontanyl group

a henpentacontanyl group

a mixture of poly(ethylene/propylene) groups of about

35 to about 70 carbon atoms !

a mixture of the oxidatively or mechanically degraded



thése\of the fornul a: férr] where Rerr], X, AR*, mand a ar
as defined in Eormula V1] and pis an integer of 1 to 4, usually 1
2 Wthin this - - 20 - group,

cially

espe
of the fornula

A

poly (ethylene/propylene) groups of about 35 to about
70 carbon atoms

a mixture of poly(propylene/l-hexene) groups of about
80 to about 150 carbon atoms

a mixture of poly(isobutene) groups having between 20
and 32 carbon atoms

- 36 -

a mixture of poly(isobutene) groups having an average

of 50 to 75 carbon atoms
A preferred source of the group R’ are poly(isobutene)s
obtained by polymerization of a C, refinery stream having a
butene content of 35 to 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

TH%
CH, c
|
CH3
The attachment of the hydrocarbon-based group R’ to the
aromatic moiety Ar of the amino phehols 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 phenol. The reaction occurs in the presence of a
Lewis acid catalyst (e.g., boron trifluoride and its
complexes with efhers, phenols, hydrogen fluoride, etc.,
aluminum chloride, aluminum bromide, =zinc dichloride,
etc.). Methods and conditions for carrying out such
reactions are well known to those skilled in the art. See,
for example, the discussion in the article entitled,

e
or
an

reféﬁbéﬂ&tﬁ&fﬁmﬂﬁinéh-soluble car- - boxylic acids are those



,[err] where Rlerr] in Fornmula X is an aliphatic hydrocarbon group
‘containing at least 4 to 400 carbon atons, a is an 15 integer of from1l

to 3, b is 1 or 2rhisShéebHZAE Reblacedl . 2 and preferably 1 with the proviso
that Rlerr] and a _ ~the acid nol ecules contain at |east an
aver age of about .Mmm ﬂhat‘i c carbon atons in the aliphatic
hydrocar bon subs acid nolecule. And within this latter 20
group of oil-soluble car boxylic aci ds, the ali phati c- hydr o- car bon
substituted salicylic acids wherein eac;h f} iphatic hydr ocar bon
substituent contains an average of at | east about si xteen carbon atons
per substltue'mleﬁph@mat oft Nifhol st SYAStIXLORLGLIPREr MRINRS/H1®pRESa of

por bl a1l ATy AL Shoabh P heted ISR ST Sl Tl

ol ef ins, parsssulmﬂ:gmmdqm | sl i stvers 1 -anodbvié bdéni of Iokth WileySand

pol yet hyl ene’Comsz%yprlprl ENey963P0! I SORYN NGually appropriate.and
convenient techniques for attaching the hydrocarbon-based
group R’ to the aromatic moiety Ar will occur readily to
those skilled in the art.

As will be appreciated from inspection of Formula II
the amino phenols of this invention contain at least one of
each of the following substituents: a hydroxyl group, a R°
group as defined above, and a primary amine group, -NH2.
Each of the foregoing groups must be attached to a carbon
atom which is a part of an aromatic nucleus in the Ar
moiety. They need not, however, each be attached to the
same aromatic ring if more than one aromatic nucleus is
present in the Ar moiety.

In a preferred embodiment, the amino phenols of this
invention contain one each of the foregoing substituents
(i.e., a, b and c are each 1) and but a single aromatic
ring, most preferably benzene. This preferred class of
amino phenols can be represented by the formula

OH
(NH,) 1.,
RY (R%), Formula XVI

wherein the R’ group is a substantially saturated hydro-
carbon-based group of about 30 to about 400 aliphatic
carbon atoms located ortho or para to the hydroxyl group,
R® is a lower alkyl, lower alkoxyl, nitro group or halogen
atom and z is O or 1. Usually z is 0 and R’ is a
substantially saturated, purely hydrocarbyl aliphatic
group. Often it is an alkyl or alkenyl group para to the

~-OH substituent. Often there is but one amino group, ~NH,
in these preferred amino phenols but there can be two.



ethylene/propylene copol yners and the like and having 30 average carbon
contents of ,BD.L9~—**””166’65$b0n at ons. The carboxylic

aci ds corresponding to Fo Madell - | X above are well known or can be
pr epar.ed accordlng res known in the art. Car boxylic acids
of the type 35 illu mm\m above fornul ae and processes for pre-
paring their neutral salts are well known and

di scl osed, for exanple, in such U S Patents as 2,197, 832;

2,197,835; 2,252,662; 2,252, 664; 2’7%§Tﬂ?2= 3,410, 798 and 3, 595, 791
AVENDED SHEET - 21 -

In a still more preferred embodiment of this
invention, the amino phenol is of the formula

NH,

(R®) ; Formula XVII

wherein R’ is derived from homopolymerized or. interpoly-
merized Csv0 l-olefins and has an average of from about 30
to about 400 aliphatic carbon atoms and R® and z are as
defined above. ‘Usually R’ is derived from ethylene, pro-
Pylene, butylene and mixtures thereof. Typically, it is
derived from polymerized isobutene. Often R® has at least
about 50 aliphatic carbon atoms and z is zero.

The amino phenols of the present invention can be
prepared by a number of synthetic_routes. These routes can
vary in the type reactions used and the sequence in which
they are employed. For example, an aromatic hydrocarbon,

7. such as benzene, can be alkylated with alkylating agent
such as a polymeric olefin to form an alkylated aromatic
intermediate. This intermediate can then be nitrated, for
example, to form polynitro intermediate. The polynitro
intermediate can in turn be reduced to a diamine, which can
then be diazotized and reacted with water to convert one of
the amino groups into a hydroxyl group and provide the
desired amino phenol. Alternatively, one of the nitro
groups in the polynitro intermediate can be converted to a
hydroxyl group through fusion with caustic to provide a

> hydroxy-nitro alkylated aromatic which can then be reduced
to provide the desired amino phenol.

Another useful route to the amino phenols of this
invention involves the alkylation of a phenol with an ole-
finic alkylating agent to form an alkylated phenol. This
alkylated phenol can then be nitrated to form an



Athher type of neutral and basic carboxylate salt used in this

invention are those derived from al kenyl . succi nates of the general
formula 5 10 [err] wherein R err] is as defined
above in Fornula VIII1. Such salts and neans for nmaking them are set
forth in US. Patents 3,271,130, 3,567,637 and 3,632,510. 15

O her patents specifically describing techniques for maki ng basic salts
of* t he herei nabove-described sul fonic aci ds, carboxylic acids, and

m xtures of any two or nore of t hese izpclude U. S Pat ent Nos.

2,501, 731; 2,616,904; 20 2,616,905, 2,616,906, 2,616,911, 2,616, 924;

2,616, 925; irdbdrheditte 3121?3 %ﬂ@nol?’ vﬁ217c1'325an3b%5§zc9&5erté’d 283 &
3,384,585; 3,373,108; 3, 365,396, 342, 6 8;

7 0 31
3,318, 809; 3, #eSixed amipg 2%’&“@559‘331 Gg“&&alg gt 8§§t1c?g>mé of' thé

nitro groups to amino groups.

‘Techniques for alkylating phenols are well known to
those skilled in the art as the above-noted article in
Kirk-Othmer "Encyclopedia of Chemical Technology™
demonstrates. Techniques for nitrating phenols are also
known. See, for example , in Kirk-Othmer "Encyclopedia of
Chemical Technology", Second Edition, Vol. 13, the article
entitled “Nitrophenols", page 888 et seq., as well as the
treatises "Aromatic Substitution; Nitration and
Halogenation" by P. B. D. De La Mare and J. H. Riadd,
N. Y., Academic Press, 1959; "Nitration and Aromatic
Reactivity" by J. G. Hogget, London, Cambridge University
Press, 1961; and "The Chemistry of the Nitro and Nitroso
GroupsY, Henry Feuer, Editor, Interscience Publishers,
N.Y., 1969. _ |

Aromatic hydroxy compounds can be nitrated with nitric
acid, mixtures of nitric acid with acids such as sulfuric

"7 acid or boron trifluoride, nitrogen tetraoxide, nitronium
tetrafluorcborates and acyl nitrates. Generally, nitric
acid of a concentration of, for example, about 30-90% is a
convenient nitrating reagent. Substantially inert liquid
diluents and solvents such as acetic or butyric acid can
aid in carrying out the reaction by improving reagent
contact. Conditions and concentrations for nitrating
hydroxy aromatic compounds are also well known in the art.
For examble, the reaction can be carried out at
temperatures of about. -15°C. to about 150°C. Usually
nitration is conveniently carried out between about 25~
75°C. | |

Generally, depending on the particular nitrating agent
about 0.5-4 moles of nitrating agent is used for every mole
of aromatic nucleus present in the hydroxy aromatic inter-
mediate to be nitrated. If more than one aromatic nucleus

This Sheet Has Been Re

TN
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Neutval and basic salts of phenols (generally known as phenates) are
Yal so useful in tfgﬁgggpgngLgms~of’This 30 invention and well known to
those skilled in e art. _The henol s from whi.ch these phenates are
formed are of the s GesnBs

and m have the sane
with reference to \

pref erences as described herei nabove

- 40 -

is present in the Ar moiety, the amount of nitrating agent
can be increased proportionately according to the number of
such nuclei present. For example, a mole of naphthalene-
based aromatic intermediate has, for purposes of this
invention, the equivalent of two "single ring" aromatic
nuclei so that about 1-4 moles of nitrating agent would
generally be used. When nitric acid is used as a nitrating
'agent usually about 1.0 to about 3.0 moles per mole of
aromatic nucleus is used. Up to about a 5-molar excess of
nitrating agent (per "“single ring" aromatic nucleus) may be
used when it is desired to drive the reaction forward or
carry it out rapidly.

Nitration of a hydroxy aromatic intermediate generally
takes 0.25 to 24 hours, though it may be convenient to
react the nitration mixture for longer periods, such as 96
hours.

Reduction of aromatic nitro compounds to the corres-
ponding amines is also well known. See, for example, the
article entitled "Amination by Reduction" in Kirk-Oothmer
"Encyclopedia of Chemical Technology", Second Edition, Vol.
2, pages 76-99. Generally, such reductions can be carried
out with, for example, hydrogen, carbon monoxide or hydra-
zine, (or mixtures of same) in the presence of metallic
catalysts such as palladium, platinum and its oxides,
nickel, copper chromite, etc. Co-catalysts such as alkali
or alkaline earth metal hydroxides or amines (including
amino phenols) can be used in these catalyzed reductions.

Reduction can also be accomplished'through the use of'
reducing metals in the presence of acids, such as hydro-
chloric acid. Typical reducing metals are zinc, iron and
tin; salts of these metals can also be used.

| Nitro groups can also be reduced in the Zinin
reaction, which is discussed in "Organic Reactions", Vol.
20, John Wiley & Sons N.Y., 1973, ‘page 455 et seq.
Generally, the Zinin reaction involves reduction of a nitro

eery a [err] wherein R err], n, Ar*,

X
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For

Formula VI I |
t hose made

[efr]
R err]

wh
in Fo

mula VII1. The same exanpl es described with respect to

aL?QJ@ﬂlJL—~—~_—;a—A-connnnly avai l abl e class of phenates are
rom phenol s of the general fornmula 10

er eifhis ShdetsHag Be of 1-3, bis of 1 or 2, zis 0 or
&i substantially saturated hydr ocar bon

1,

rmul a
based substituent Bmuu!“ age of from30 15 to 400 aliphatic carbon
atons and R14 is s from ' | ower al kyl, | ower

al koxyl ,

nitr

o, and halo groups. - g1 -One particular class of

phenates for use in this I nvention are the basic (i.e., overbased,
etc.) Goup | gholtdp wethl &Givdlentz efleghtivecssubfier byompomdss,i nguéeh p e ol

as
sul fur

descri
hal i de

Ap13) et s, b e S5, e 4998y g

these sul furized pfheat adtace groupssceabedbén redudad erhy 2lggtmadytic
3,036,971 anda3+ibh;32dee, for example, the "amination by Reduction"

article, referred to above.

Typically the amino phenols of this invention are
obtained by reduction of nitro phenols with hydrogen in the
presence of a metallic catalyst such as discussed above.
This reduction is generally carried out at temperatures of
about 15°-250°C., typically, about 50°~150°C., and hydrogen
pressures of about 0--2000 psig, typically, about 50-250
psig. The reaction time for reduction usually varies
between about 0.5-50 hours. Substantially inert liquid
diluents and solvents, such as ethanél, cyclohexane, etc.,
can be used to facilitate the reaction. The amino phenol
product is obtained by well-known techniques such as dis-
tillation, filtration, extraction, and so forth.

The reduction is carried out until at least about 50%,
usually about 80%, of the nitro groups present in the nitro
intermediate mixture are converted to amino groups. The
typical route to the amino phenols of this invention just
described can be summarized as

(I) nitrating with at least one nitrating agent at
least one compound of the formula

- (oH)

(R ,—/— Ar’ Formula XVIII

wherein R* is a substantially saturated hydrocarbon-based
group of at least 10 aliphatic carbon atoms; a and e are
each independently an integer of 1 up to three times the
number of aromatic nuclei present in Ar’/ with the proviso
that the sum of a, b and c does not exceed the unsatisfied
valences of Ar’; and Ar’ is an aromatic moiety having 0 to

a



25 - K ‘ O her phenat es that are useful are those that are made
f'rom phenol s that have been |inked through al kyl ene (e.g., nmet hyl ene)

bri dges. These are made—by—+eaeting single or 30 multi-ring phenols with
al dehydes or ket & ﬁ?ﬁ§a||y in the presence of an acid or basic
catal yst. Such Yy es as well as sulfurized phenates are
described in d'&ﬂ "m"ll Pat-ent 3, 350,038; particularly colums 6-8
t héreof. 35 I xtures of two or nore neutral and basic
salts of the hereinabove described organigsulfur acid, carboxylic

aci ds and phenols can be used in the

- 23 -

3 optional substituents selected from the group consisting
of lower alkyl, lower alkoxyl, nitro, and halo, or
combinations of two or more optional substituents, with the
provisos that (a) Ar’ has at least one hydrogen atonm
directly bonded to a carbon atom which is part of an
aromatic nucleus, and (b) when Ar’ is a benzene having only
one hydroxyl and one R substituent, the R substituent is
ortho or para to said hydroxyl substituent, to form a first
reaction mixture containing a nitro intermediate, and (II)
reducing at least about 50% of the nitro groups in said
first reaction mixture to amino groups.

Usually this means reducing at least about 50% of the
nitro groups to amino groups in a compound or mixture of
compounds of the formula

{OH) c
| Formula XIX

(RY), - Ar (NO,),

wherein R* is a substantially saturated hydrocarbon-based
substituent of at least 10 aliphatic carbon atoms; a, b and
e are each independently an integer of 1 up to three times
the number of aromatic nuclei present in Ar with the pro- .
viso that the sum of a, b and e does not exceed the
unsatisfied valences of Ar; and Ar is an aromatic moiety
having 0 to 3 optional substituents selected from the group
consisting of 1lower alkyl, lower alkoxyl;- halo, or
combinations of two or more of said optional substituents:;
with the proviso that when Ar is a benzene nucleus having
only one hydroxyl and one R substituent, the R* substituent
is ortho or para to said hydroxyl substituent. |

The composition of the present invention comprising
components'(A) and (B) (I) or (A), (B) and (C) are useful in
two-stroke cycle engines. When the composition comprises
(A) and (B)(I), these components are present in the weight
range of about 97:3 to about 80:20; preferably 95:5 to about



3

conposftlons of this invention. Usually the neutral_and basic salts

will be sodium lithium nagnesium calcium or barlunlsalts I ncl udi ng
m xtures of two or nore of any of t hese. laced:
Hydr-ocar byl - Substi tuted Am ne The hydrocarb anlnes
used in nmaking the conpositions of this |nvent|on

‘'those of 10 skill in the art and they are described in a nunber of

pat ént s. Anong these are U S Patents 3, 275, 554; 3, 438, 757,

3,454, 555; 3,565,804; 3,755,433; and 3,822, 299. The

- hydrocar byl am nes useful in this invention I ncl ude nonoam nes of the

general fornul a85295 and most preferably frofMEQit 193:7 to about gf2i3ula
AV When the composition comprises (aA), (B) and (C), these
components are present in the following parts by weight:

Component Generally Preferred Most Preferred
(A) . 70-94° 76-94 80-90
(B) 5-18 3-12 5-10
(©) 1-12 1-7.5 3-6

The components of this invention are blended together.
according to the above ranges to effect solution. It is
understood that other components beside the above-named
components may be present with this two-stroke cycle
formulation.

The following specific illustrative examples describe
how to make the detergent/dispersants and the amino phenols
which comprise components (B) and (c) of this invention.
In these examples, as well as in this specification and the
appended claims, all percentages, parts and ratios are by
weight, unless otherwise expressly stated to the contrary.
Temperatures are in degrees centigrade (°C.) unless
expressly stated to the contrary.

EXAMPLE 1A

A mixture of 4578 parts of a polyisobutene-substituted
. phenol prepared by boron trifluoride-phenol catalyzed
alkylation of phenol with a polyisobutene having a number
average molecular weight of approximately 1000 (vapor phase
osmometry), 3052 parts of diluent mineral oil and 725 parts
of textile spirits is heated to 60° to achieve homogenity.
After cooling to 30°, 319.5 parts of 16 molar nitric acid
in 600 parts of water is added to the mixture. Cooling is
necessary to Keep the mixture’s temperature below 40°.
After the reaction mixture is stirred for an additional two
hours, an aliquot of 3,710 parts is trafhsferred to a second
reaction vessel. This second portion is treated with an
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|1l ustrative of such monoamines are the foll ow ng:' 25
pol y( propyl ene) am ne

N, N- di et hyl - N- pol y( et hyl ene/ propyl ene) am ne (50: 50 nol e
rati‘o of nononers) pol y(i sobut ene) am ne.

N, N- di (hydr oxyet hyl ) - N-pol y(i sobut ene)am ne 30

pol y(i sobut ene/ 1- but ene/ 2- but ene) am ne (50: 25:25 nol e
ratio of mononer) N- ( 2- hydr oxypr opyl ) - N- pol y(i sobut ene) am ne
N pol y(I - but ene) -anili ne N-pot4y/ (+ sobut ene) - nor phol i ne 35

The hydrocar byl substituted am nes useful in formng t he conpositions

in this inventiaiditionalk 127 i&ipantsnefid6 molanynitriebycidoinible parts

which are not epr@sedri Bt 38-30°. The reaction mixture is stirred Zor
1.5 hours and then stripped to 220°/30 tor. Filtration
provides an oil solution of the desired intermediate (IA).

EXAMPLE 1B

A mixture of 810 parts of the oil solution of the (Ia)
intermediate described in Example 1A, 405 parts of
isopropyl alcohol and 405 parts of toluene is charged to an
appropriately sized autoclave. Platinum oxide catalyst
(0.81 part) is added and the autoclave evacuated and purged
with nitrogen four times to remove any residual air.
Hydrogen is fed to the autoclave at a pressure of 29-55
psig while the content is stirred and heated to 27-92° for
a total of thirteen hours. Residual excess hydrogen is re-
moved from the reaction mixture by evacuation and p\irging
with nitrogen four times. The reaction mixture is then
filtered through diatomaceous earth and the filtrate strip-
ped to provide an oil solution of the desired amino phenol.
This solution contains 0.578% nitrogen.

E PLE .

A mixture of 906 parts of an oil solution of an alkyl
phenyl sulfonic acid (having an average molecular weight of
450, vapor phase osmometry), 564 parts mineral oil, 600
parts toluene, 98.7 parts magnesium oxide and 120 parts
water is blown with carbon dioxide at a temperature of 78--
85° for seven hours at a rate of about 3 cubic feet of
carbon dioxide per hour. The reaction mixture is
constantly agitated throughout the carbonation. After
carbonation, the reaction mixture is stripped to 165°/20
tor and the residue filtered. The filtrate is an oil



. i
genera Fornula XV above. These hydrocarbyl - substituted

am nohydr ocar byl norpholi nes have the general fornula: [err]

wherein R err] is an aliphatic hydrocarbon group of from10 30 to 400
carbons, A is hydrogen, hydrocarbyl of from 1 to 10 carbon atons or
hydr oxy hydrocar byl group of from 1 to 10 carbon atons and Uis an

al kyl ene group of from2 to 10 <carbon atons. These

hydrocar byl - substi t ut ed am nohydrocar byl norpholines as well as the
pol yam nes 15 described by Formula XV are ggmng the typical hydrocarbyl -
substituted am nes used in preparing conpositions of this I nventi on.

(B)(1V) The Ndongsiorowifai theg §esilgaaatevetbabb@nahsgnédium sulfonate

Al dehydes, and _Am nho Co unds . The, phenol / al dehyde/ am no
conpound condeA¥iNg L%S’P%raﬁ ratio of about 3.

EXAMPLE 3

A polyisocbutenyl succinic anhydride is prepared by
reacting a chlorinated poly( isobutene) (having an average
chlorine content of 4.3% and an average of 82 carben atoms)
with maleic anhydride at about 200°. The f:esulting poly-
isobutenyl succinic anhydride has a saponification number
of 90. To a mixture of 1,246 parts of this succinic
anhydride and 1000 parts of toluene there is added at 25°
76.6 parts of barium oxide. The mixture is heated to
115°C. and 125 parts of water is added drop-wise over a
period of one hour. The mixture is then allowed to reflux
at 150°cC. until all the barium oxide is reacted.
Stripping and filtration provides a filtrate having a
‘barium content of 4.71%.

EXAMPIE 4

A nixture of 1500 parts of chlorinated poly( isbbutene)
(of molecular weight of about 950 and having a chlorine
content of 5.6%), 285 parts of an alkylene polyamine having
an average composition corresponding stoichiometrically to
tetraethylene pentamine and 1200 parts' of benzene is heated
to reflux. The mixture’s temperature is then slowly in-
creased over a 4-hour period to 170° while benzene is
removed. The cooled mixture is diluted with an equal
volume of mixed hexanes and absolute ethanol (1:1). This
mixture is heated to reflux and a 1/3 volume of 10% aqueous
sodium carbonate is added to it. After stirring, the
mixture is allowed to cool and the phases separated. The
organic phase is washed with water and stripped to provide



i.n maki ng-the conpositions of this invention include those generically
referred to as Mannich condensates. Generally 25 they are nmade by reacting
si mul t aneously or sequentially at | east one active hydrogen conpound
such as a hydrocarbon - substituted phenol (e.g., an al kyl phenol
wherein the al kyl group has at least 30 up to 400 carbon atons),
havi ng at | east one hydrogen atom bonded to an aromatic 30 carbon, wth at
| edst - one al dehyde or al dehyde- produci ng material (typically

f or mal dehyde or fornal dehyde precursor) - 46 and at | east one am no or

pol yam no conpound havi ng at | east one NH group. The am no conpounds

i ncl ude pri marghedr desir@ac opdayissbuteagl ngsoleanitg: hhdvdagr kN nitrogen

substituents of 13 t arbon atonms or hydroxyl <substituted
hydr ocar bon coéﬁﬁéki?ﬁégg%gbf lto 30 carbon atons. Another type
of typical am no conpound are the pol yam nes descri bed '

- 25 - durirm)g*KM§£§oyssion of the acylated nitrogen-containing conpounds.

A mixture of 140 parts of toluene and 400 parts of a
polyisobutenyl succinic anhydride (prepared from the poly-
(isobutene) having a molecular weight of about 850, vapor
phase osmometry) having a saponification number of 109 and
63.6 parts of an ethylene amine mixture having an average
composition corresponding in stoichiometry to tetraethylene
pentamine, is heated to 150°C. while the water/toluene
azeotrope is removed. The reaction mixture is then heated
to 150°C under reduced pressure until toluene ceases to
distill. The residual acylated polyamine has a nitrogen
content of 4.7%.

EXAMPY.E 6

To 1,133 parts of commercial diethylene triamine
heated at 110-150° is slowly added 6820 parts of isostearic
acid over a period of two hours. The mixture is held at
150° for one hour and then heated to 180° over an
additional hour. Finally, the nmixture is heated to 205°
over 0.5 hour; throughout this heating, the mixture is
blown with nitrogen to remove volatiles. The mixture is
held at 205-230° for a total of 11.5 hours and then
stripped at 230°/20 torr to provide the desired acylated
polyamine as a residue containing 6.2% nitrogen.

EXAMPLE 7

To a mixture of 50 parts of a polypropyl-substituted
phenol (having a molecular weight of about 900, vapor phase
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Exenpl'ary nono-ami nes include nmethyl ethyl amne, nmethyl octadecyl anine,
aniline, diethyl am ne, diethanol am ne, dipropyl .am ne and so forth. The
following U S. Patents contain extensive descriptions of Mannich
condensates which can be used in making the conpositions of this invention:

U. S. PATENTS 2,459,112 3, 355, 270 3,459, 661
3,591, 598 2,962, 442 : 3,368,972 3,461,172
3, 600, 372 2,984, 550 3,413, 347 3,493, 520
3,634, 515 3, 036, 003 3,442,808; - 3, 539, 633
3, 649, 229 3, 166, 516 3, 448, 047 3, 558, 743

25637,57f ?Fﬁ?ﬁE%EQYPfSOO pﬁrﬁhfﬁﬁnﬂiﬁeraﬁ:oil $aS&o1edht reﬁin?d
ndensat es nmade msu -cont ai ni nq reactan o_be. used {n_ the
conposi ti ons o?a]f?1€8 k‘ée‘?ﬂq iBRVAY &yqsgggﬂ- Juf uﬁ-ﬁgo%bgi ﬂ?nbgéoﬂdtnﬁﬁ es
are described 130 U. parts enbf3, IBFH V72 agdiedts®, 228indthglagine 3, SdDuGion
and 3, 741, 896. t t s &@%& 0 d o of
this inventi on(%‘g%né%éeﬂ?rgﬁ? eno ﬁ%ﬁﬁ}%%a X[@g%ﬁf%%@ﬂ?&%#oﬂﬁt 0
400 carbon at dM@Ur npPe P?El"—éaqua,a R7% oagugongr Fedutiens ofrhEewmaldehyde
condensat es ar ecoBPEEshoRAING €8 8l bsies culd‘éﬁar]dé) 2l ipiping ehéedadetpon, an

Pt r ogen: bont HiF ngeRGH3Bln FeTPECatiE YhEtoTH ( LPerengedntt Lo
may al so incl uneld2athatetogyeint - fabsthirekehqutgy awhite thet heixtanrall bs
[err] wherein i &l AR WAlodkh I¢" hBe Ll S0PR8" Sealltlidnd oL 8
- added 100 parts toluene and 50 parts mixed butyl alcohols.
The organic phase is washed-three times with water until
neutral to litmus paper and the | organic phase filtered and
stripped to 200°/5-10 tor. The residue is an oil solution

of the final product containing 0.45% nitrogen.

E LE 8

A mixture of 140 parts (by weight) of a mineral oil,
174 parts of a poly(isobutene) (molecular weight 1000)~sub-
stituted succinic anhydride having a saponification number
of 105 and 23 parts of isostearic acid is prepafed at 90°C.
To this mixture there is added 17.6 parts of a mixture of
polyalkylene amines having an overall composition corres-
ponding to that of tetraethylene pentamine at 80°-100°C.
throughout a period of 1.3 hours. The reaction is
exothermic. The mixture is blown at 225°C. with nitrogen
at a rate of 5 pounds per hour for 3 hours whereupon 47
parts of an aqueous distillate is obtained. The mixture is
dried at 225°C. for 1 hour, cooled to 110°C. and filtered
to provide the desired final product in oil solution.

This invention also contemplates the use of other
additives in the lubricating oil compositions of this
invention. These other additives include such conventional
additive types as anti-oxidants, extreme pressure agents,
corrosion-inhibiting agents, pour point depressants, color
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m s é whol e nunber of 1 to 10 and Y is an oxygen or divalent sul fur at

or a N Rlerr] group and (3) aronmatic pol yam nes of—the-general faormila

Ar(NRlerr])y
nuel eus of 6

yis 2to 8.

Forrmula V whergin Ar is an aronatic

om

to 20 carbon atons, each R err] is as epladsdve and
Speci fic exanples of the heterocyclic-s i : yani nes
(2) are N-2-am noethyl piperazine, N-2 and N-3 ami no l'ine,/

N- 3- (di net hyl

am no) propyl piperazine, etc. Specific exanples of the

aromatic polyanm nes (3) are the various-i agmeri c phenyl ene di am nes, the
various isoneric naphthyl ene di am nes, etc.

- 26 -
about one nol
al dehyde and

stabiIl:I.;eﬁ.ag ageh&sr,eghntclmﬁdmns aljgemtsyr andl ethead suehr e,_wjj-n
PiyROhaRh P RARGH GBATRIHY! N Whokd Lidl TN PR

equi va por 1 ons~ of *am no compound “( an “equi val en

am no conpounefi formulatingulabnisaginglioildapupositions.

Dye may be used for identification purposes and to
indicate whether a two-stroke cycle fuel contains
lubricant. 'cOupling agents such as organic surfactants are
incorporated into some products to provide better component
solubilities and improved fuel/lubricant mix water
tolerance.

Anti-wear and lubricity improvers are used in special
applications, such as racing and for very high
fuel/lubricant ratios. Scavengers or combustion chamber
deposit modifiers are sometimes used to promote better
spark plug life and to remove carbon deposits. Halogenated
compounds and/or phosphdrus- containing materials may be
used for this application.

Rust and corrosion inhibitors of all types are and may
be incorporated into two-stroke cycle 6il formulations.
Odorants or deodorants are sometimes used for aesthetic
reasons.

Lubricity agents such as synthetic polymers (e.qg.,
polyisobutene having a number average molecular weight in
the range of about 500 to about 10,000), as measured by
vapor phase osmometry or gel permeation chromatography,
polyol ether (e.g., poly(oxyethylene-oxypropylene)ethers)
and ester oils (e.g., the ester oils described above) can
also be used in the oil compositions of this invention.
Natural oil 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 usually present in the two-stroke cycle
0il in the amount of about 3 to about 20% of the total oil
composition.

Diluents such as petroleum naphthas or low molecular
weight esters boiling at the range of about 38-90° (e.qg.,

g
of

of



the nuhber of =NH groups present). The conditions under which such
condensation reactions are carried out are well known to those skilled in

the art as evi denpbnby HhdiRePRBUEaNOt ed patents. A particularly

prefterred cl ass of roducts for use in the present invention
are those nade by M F
Serial No. 451, 644,

ss" as disclosed in commonly assigned U.S.
] 15, 1974 and published as U S. patent
4,454,059. Briefly, these nitrogen containing condensates are made by (1)

reacting at |east one hydroxy aronmatic coapgmund. containing an

al i phati c-based or cycloaliphatic-based substituent which has at | east 30
carbon atons ar&toﬁﬂam 408oleenbpn canonslmpt hbe Howdudeld phat i chef eroil
al dehyde or re p |
reagent, such \allésH n ﬁ?}l‘gn@f %ﬂﬁé r?%gégtiﬂﬂ Eﬁgeaingerlg‘?ua?{ eké%dﬁﬁ& ot
150[err] C (3B §9bs%%£h{|aIW§leﬁe Jr]équk‘?shgarﬁe v5rdr ditdi 4Fe A%adt |‘%)¥F'e<=t
m xture thus f%éﬁhcéli@hﬁ 3fokea(()l)l ngi fE, Negt pAitae bf N{ARY MadHeatrepi d dodt
| east one conpou cont n am 0 group having at |east one -NH
group. Mor & fJeQaQﬂ ‘Pit ‘g" condensat es are made from (a)
phenol s bearing a hyrhfmbarmr&émetbesllmévémahtllrmémmé b idegradabile

atons, said subgldtuanty DSy SUdgisk Y9 AR LYRE" cgﬁpagsaexl,ﬁgeof this

invention.
TABLE II
AMINO
PHENOL
DETERGENT-DISPERSANT OF
EXAMPLE  NATURAL OIL © AMOUNT, pbu EXAMPLE AMOUNT EXAMPLE 1
_ A SUNYL 80 85 6 7.5 7.5
3 8 SUNYL 80 90 6 10.0
c SOYBEAN OIL 80 6 10.0 10.0
D HIGH OLEIC CORN OIL 9% 2 1.0 3.0
E VERNONIA OIL 89 4 3.5 7.5
F CASTOR OIL 92 3 2.0 6.0
G SOYBEAN OIL 82 5. 3.0 15.0
H HIGH OLEIC RAPESEED OIL 96 5 1.0 3.0
1 HIGH OLEIC SAFFLOWER OIL 88 6 4.0 8.0

In some two-stroke cycle engines the lubricating oil
can be directly injected into the intake manifold or
crankcase along with the fuel or into the fuel just prior
to the time the fuel enters the combustion chamber. The
two-stroke cycle lubricants of this invention can be used
in this type of engine. | _

As is well known to those skilled in the art, two-
stroke cycle engine lubricating oils are often added
directly to the fuel to form a mixture of oil and fuel
which is then introduced into the engine cylinder. Such
lubricant-fuel oil mixtures are within the scope of this
invention. Such lubricant-fuel blends generally contain
per 1 part of oil about 15-250 parts fuel, typically they
contain 1 part oil to about 50-100 parts fuel.

The fuels used in two-stroke cYcle engines are well
known to those skilled in the art and usually contain a
major portion of a normally 1liquid fuel such as
hydrocarbonaceous petroleum distillate fuel (e.g., motor
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1- but éne, 2-butene, or isobutene and (b) fornmal dehyde, or reversible

polymer thereof, (e.g. tri oxane, parafornal dehyde) or functional

equi val ent there@'hl$SheetHasBeenRe (e.g., methylal) and (c) an

al kyl ene pol yam n et hyl ene poI yam nes havi ng between 2
and 10 nitrogen ,’Further details as to this preferred cl ass
of condensa es ound in the hereinabove noted U. S

Serial No. 451,644, published as U S. patent 4,454, 059.

(© The Ami no Phenols The aromgti-c nmoiety, Ar, of Fornmula II
can be a single aromati ¢ nucl eus such as a benzene nucl eus, a pyridine

nucl eus, a thigagdineas definedl by, ASM Speaiiydicatdun D»439-73). Such
fuels can also contain non-hydrocarbonaéeous materials such
as alcohols, ethers, organo-nitro compouhds 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.
Examples of such 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 é60°C. at the 10% distillation point to about
205°C. at the 90% distillation point.

Two-stroke cycle fuels also contain other additives
which are well known to those of skill in the art. These
can include anti-knock agents such as tetra-alkyl lead
compounds, lead scavengers such as halo-alkanes (e.dq.,
ethylene dichloride and ethylene dibromide), octane
enhancers such as methyl-t-butyl ether (MTBE), ethyl-t-
butyl ether (ETBE) and aromatics such as xylene and
toluene, dyes, antioxidants such as 2,6-di-tertiary-butyl-
4-methy1phenol, rust inhibitors, such as alkylated succinic
acids and anhydrides, bacter:.ostatlc agents,. gum
inhibitors, metal deactivators, demulsifiers, upper
cylinder lubricants, anti-icing agents and the like.

An example of a lubricant-fuel composition encoinpassed
by this invention is a blend of motor gasoline and the
lubricant blend described above in Example C in ratio (by
weight) of 25-200 parts gasoline to 1 part lubricant.

Concentrates containing the nitrogen-containing
soluble compositions of this invention are also within the
scope of this invention. These concentrates usually
comprise about 20 to about 80% of one or more of the
hereinabove described natural oils and about 20 to about
80% of one or more nitrogen containing soluble



.l ené’ nucl eus, etc., or a polynuclear aromatic noiety. Such pol ynucl ear
“noi eti es can—be—of the fused type; that is, wherein at | east one

aromati c nucl gg lack poi nts to another nucl eus such as
feund in naphf‘rﬁls heetﬁag% ct(IYﬁvoacene t he azanapht hal enes, etc.

Al ternatively, nucl ear aromatic noieties can be of the |inked
type mhere nucl ei (either nono- or pol ynucl ear)

are |linked through br|dg|ng | i nkages to each other. Such bri dgi ng

| i nkages can be chosen from carbbm- +-0- car bon si ngl e bonds, ether

| i nkages, keto | i nkages, sulfide |inkages, polysulfide |inkages of 2
to 6 suCbmpositinmps. suldsonyill| ibskageadilyul indgtrstoddk daesthose

met hyl ene ékﬂi?&&s in tﬁEkiﬁ:ﬁnesuﬁh' e&aaeﬁtratég (:Iaawaiso contain one

al kyl') met hyl ene 11 nka | ower, al kyl ene ether |1nk a%di .al kyl ene keto
| i nkages, | oRErm@FRye r?'é"%ﬁ?emﬁ“?"}%@?scrl eq ary afditdves et de
I'i nkages of Qafgoﬁsc&ygga at ons, am no Ilnkages polyanlno | i nkages

and mxtures of Sielle restihiher! iR g R AT, 1A 9pDReen
aromat i ¢ nuclini cdmparisowl o a freferenceiuoituofhaacceptable Qualddiy.
nuclei 11 nkegha¥ b%geregﬁpﬁlé' eEﬁ kjhﬁkégﬁaﬁg ﬁsg 1&?&8} W’gt t?% d. ¢g4ch a

nucl eus may be c6n em are
aromatic.  ®eRkalisy to haVﬁoﬂe¢@¢quﬁ'de9 b@ﬂ#athaamqr(ﬁﬁuﬁh Eeoikhe n

the aromatiCreference (the lower the number, the better the
lubrication).
Example Number J _

A fuel:oil of 150:1 is prepared by adding 100 parts of
the product of Example'A (oil) to 15,000 parts gasoline
(fuel). The torque drop in the Yamaha CE50S is 4.75 and
the torque drop of a reference two-stroke cycle formulation
at the 150:1 fuel to oil ratio is 6.26.

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 reading the specification.
Therefore, it is to be understood that the invention
disclosed herein is intended to cover such modifications as
fall within the scope of the appended claims.
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-=28 - nuclei per se (plus any lower alkyl or alkoxy substituent present)

The nunber of aromatic nuclei, fused, |inked or botin—mAr——can—ptay—=a role
in determning the integer values of a, b and c in anple
when Ar contains a single aromatic nucleus, a, b an mﬂﬁrﬂﬂ"w ﬂi

i ndependently 1 to 4. Wen Ar contalnss%mo aromati c ruckery

each be an integer of 1 to 8, that is ptothree times the nunber

aromatic nuclei present (in naphthalene, 2). Wth a tri-nuclear Ar

nDi et yyy »fyg.P @and c can each be an integer of 1 to 12. For exanple, when Ar
s a brpﬁ%ﬁyl or a naphthyl noiety, a, b and c can each independently be an

integer of ;1 to,8. [fhe ¥abietdiftainthg = soluble organic composition
comprising a combination of:
(A) at least one vegetable o0il comprising a triglyceride of
the formula '
0

CH,~0-C-R'
0

CH—0-C-R?

0

CH,~0-C~R®

wherein R!', R?® and R® are independently saturated or unsaturated
aliphatic hydrocarbyl groups containing from about 8 to about 24
carbon atoms wherein the vegetable oil comprisés high oleic
sunflower oil, high oleic safflower oil, high oleic corn oil or
high oleic rapeseed oil, and
(B) (I) a dJetergent/dispersant comprising at 1least one
acylated, nitrogen-containing compound having a substituent of at
least 10 aliphatic carbon atoms made by reacting a carboxylic
acylating agent with at least one amino compound containing at
least one ~NH group, wherein the amino compound is an alkylene
polyamine of the general formula
R8-N( U——N ) R

I l

R R®
wherein U is an alkylene group of 2 to 10 carbon atoms; each R® is

independently a hydrogen atem and n is 1 to 10, said acylating
agent being linked to said amino compound through an imido, amido,
amidine, or acyloxy ammonium linkage. '

This Sheet Has Been Rer
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and ¢ are obviously limted by the fact that their su

total unsatisfied val ences of Ar. The single rin
whi ch can be the Ar noiety can be represented by the SHmngm “llﬂ"@%ﬂm
ar(Qerr] wherein ar represents a single ring aromat+C qwual ew :
benzene) of 4 to 10 carbons, eacls3-Q independently represents a

| oner al kyl group, |ower al koxy group, nitro group, or halogen atom and m

i sf 0to 3. &As useﬂﬁi Bohbbsm:ﬁ.eﬁ'i fdﬂ:&ﬂ.iag.m andhappdndéHechayimtih hoﬂ@éntdls
t t
| over 31 B B DOVl by st e SRR P Bl RCEREE Bl WnefliBe,

| ower OXVl ro orine
|od|necanﬁh%nlaguanlyllph@ﬂﬂﬂ(ﬁﬂﬁt@ﬁ@h@Y&r§ubsaeﬁmm@ﬁuﬂf(ﬂ#(ﬁ¢aﬁta§bqnt

30 carbon atoms wherein the substituent is made from a homo- or
interpolymer of a C, ,, l-monoolefin or mixtures thereof wherein the
homo- or interpolymer is of ethylene, propylene, l-butene, 2-
butene, isobutene or mixtures thereof.

3. The composition of claim 2 wherein the acylating agent is
a mixture of fatty monocarboxylic acids, having straight and
branched carbon chains.

4. The composition of any preceding claim wherein the amino compound is
an ethylene, propylene or trimethylene polyamine of at least 2 to
about 8 amino groups or nixtures of such polyamines.

5. The composition of any preceding claim wherein the weight ratio of
A:B(I) is in the range of about 97:3 to about 80:20. '

6. A nitrogen-containing soluble organic composition

comprising a combination of:

(A) at least one vegetable oil comprising a triglyceride of
the formula

0

i

CH,-0-C-R!

o)

I

CH—0-C=-R?

0

CH,~0~C-R?

wherein R', R? and R® are independently saturated or unsaturated
aliphatic hydrocarbyl groups containing from about 8 to about 24
carbon atoms wherein the vegetable o0il comprises high oleic
sunflower oil, high oleic safflower oil, high oleic corn oil or

high oleic rapeseed 0il,

Sheet Has Been RTlaced
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‘Specific exanples of single ring Ar noi eti-es—are-the-follow ng:

* c L M K * .

-S54~
(B) at least one detergent/dispersaiit selected from the group
consisting of '

(I) at least one acylated, nitroégen-containing compound
having a substituent of at least 10 aliphatic carbon atoms made by
reacting a carboxylic acylating agent with at least one amino
compound containing at least one .-NH group, wherein the amino
compound is an alkylehe polyamine of the general formula

R3-N( U N ) RS
| ' !
1 i
e RS
wherein U is an alkylene group of 2 to 10 carbon atoms; each R® is
independently a hydrogen atom and n is 1 ‘to 10, said acylating
agent being linked to said amino compound through an imido, amido,

amidine, or acyloxy ammonium linkage:

(II) at least one neutral or basic metal salt of an organic
sulfur acid, phenol or carboxylic acid:

(III)} at least one hydrocarbyl—substituted amine wherein the
hydrocarbyl substituent is substantially aliphatic and contains at
least 12 carbon atoms with the provisoc that said amine is not the
amino phenol (B); and

(Iv) at least one nitrogen-containing condensate of a
phenol, aldehyde and amino compound having at least one ~NH group:

and
(C) at least one amino phenol of the general formula
(OH) '
(R%), Ar (NH,)

wherein R' is a substantially saturated, hydrocarbon-based
substituent of at least 10 aliphatic carbon atoms up to about 750
aliphatic carbon atoms; a, b and ¢ are each independently in
integer of one up-to three time the number of aromatic nuclei
present in Ar with the proviso that the sum of a, b and ¢ does not
exceed the unsaturated valences of Ar; and Ar is an aromatic moiety

This Sheet Has Been Reilaced
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[err]
nitro

-

etc.

fepresented by the genersi formia o I AIVAREIAYIAE
o ' s * ;

wherein Me is méthyl, Et is ethyl, Pr 1s n-propyl, and Nit is

*
-55-

having 0-3 optional substituents selected from the group consisting
of lower alkyl, lower alkoxyl, nitro, halo or combinations of two
or more of said substituents.

7. The composition of claim 6 wherein R* is an alkyl or
alkenyl group wherein R‘ contains about 30 to about 750 aliphatic
carbon atoms and is made from a homo~ or interpolymer of C,~C,,
olefins, said olefins are selected from
ethylene, propylene, butylene and mixtures thereof, a, b and c are
each 1, there are zero optional substituents attached to Ar, and Ar
is a benzene nucleus. o :

8. The composition of claim 6 wherein the amino phenol is of
the formula
OH

R} rz%ir] NH,)

(R%),

wherein R’ is a substantially saturated hydrocarbon~based
substituent having an averxrage of from about 30 to about 400
aliphatic carbon atoms, R® is a member selected from the group
consisting of lower alkyl, lower alkoxy, nitro, and halo: and 2z is
Zero or one. '

9. The composition of any one of claims 6 to 8 wherein the detergent/
dispersant (IY) is at least one basic metal salt of an organic

sulfonic acid or phenol wherein the metal is at least one alkali or
alkaline earth metal.-

10. The composition  of claim 9 wherein the
detergent/dispersant is at least one alkaline earth metal sulfonate
wherein the sulfonate is an alkyl-substituted benzene sulfonate-
wherein the alkyl group has at least about 8 carbon atoms.

1%. The composition of any one of claims 6 to 10 wherein the
detergent/dispersant is (III) at reast one hydrocarbyl-substituted

i



wher ej i ar, Qand mare as defined hé'rei”r'\ébove "is 1 to 4 and represent

gf p?Ihre (r)T nggsgpgeggﬂdszum ng two rings so as to rralﬂ"llmlmrmﬁmlniﬂnns part

adj acent rings. Speci fic exanpl es of fusssed ring * afonfmti’% rfoi eties Ar
are: -56- :

amine wherein the amine is a moncamine of the general formula
AXNR’.
12. The composition of c¢laim 11 wherein the hydrocarbyl-
substituted amine is a hydroéaibyl—substltuted aminohydrocarbyl
moxrpholine of the general formula

, N e N
R’ NU-N 0O

A

wherein R’ is an aliphatic hydrocarbon group of from about 30 to
about 400 carbons, A is hydrogen, hydrocarbyl of from 1 to 210
carbon atoms or hydroxy hydrocarbyl group of from 1 to 10 carbon
atoms and U is an alkylene group of from 2 to 10 carbon atonms.

13. The composition of any one of claims 6 to 12 wherein within (B)(I)
the acylating agent is a mono- or polycarboxylic acid, or reactant
equivalent thereof, containing an aliphatic hydrocarbyl substituent
of at least about 30 carbon atoms wherein the substituent is made
from a homo- or interpolymer of a C,,, l-monoolefin or mixtures
thereof wherein the homo- or interpolymer is of ethylene,
propylene, l-butene, 2-butene, isobytene or mixtures thereof.

14. The composition as claimed in claim 13 wherein the
acylating agent is a mixture of fatty monocarboxylic acids having
straight and branched carbon chains.

15. The composition as claimed in any one of claims 6 to 14 wherein the
amino compound is an ethylene, propylene or trimethylene polyamine of at
least 2 to about 8 amino groups or mixtures of such polyamines.

16. The composition as claimed in any one of claims 6 to 15 wherein
the detergent/dispersant is a (IV) nitrogen-containing condensate of a
phenol, aldehyde and amino compound having at least one ~NH group
wherein the phenol is an alkyl-substituted phenol, the alkyl group
having at least about 30 carbon atoms, the aldehyde is

_
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formaldehyde, or a reactant equivalent thereof and the amino

compound is of the formula
RE-N( 9] N )R

RS RS

wherein U is an alkylene group of 2 to 10 carbon atoms; each R is
independently a hydrogen atom, a lower alkyl group or a lower
hydroxyl alkyl group, with the proviso that at least one R® is a
hydrogen atom, and n is 1 to 10.

17. The composition as -claimed in c¢laim 16 wherein the
condensate is made by first reacting the phenol with the aldehyde
in the present of an alkaline catalyst at a temperature of up to
150°C, then neutralizing the intermediate reaction mixture thus
formed and finally reacting the neutralized intermediate reaction
mixture with at least one amino compound having at least one ~NH
group.

18. <The composition of any one of claims 6 fo 17 comprising from about
70-94 parts by weight of (A), from about 5-18 parts by weight of (B) and
from about 1-12 parts by weight of (C).

This Sheet Has Been
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[err] 3?5 etc. When the aromatic noiety Ar is a |inked

pol ynucl ear aromatic noiety it can be. represented by the general 40
formul a ar(Lng-ar)[err] (QJerr] wherein w is
an integer of 1 to 20, ar is as 45 descriged above with the proviso that
there are at |east 3 unsatisfied (i.e. free) valences in the total

of ar groups, Q and mare as defi nem nbef ore, and each Lng

A Twd=Stroke Cycle Lubricant Composed of a
Vegetable 0il and an Additive Package

This invention relates to a nitrogen-containing
soluble organic compos:.t:.on comprlslng a combination of:
(A) at least one natural oil comprising an animal oil
or vegetable oil pompr:.s:.ng a triglyceride of the formula
) 0

i
CH,~0-C-R'

CH—0~C-R? . Formula I

CH,~0-C-R*

wherein R!', R? and. B are independently saturated or
unsaturated aliphatic hydrocarbyl groups -containing from
about 8 to about 24 carbon atoms and

(B) (I) a detergent/dispersant comprising at least omne.
acylated, nitrogen-containing compound having a substituent
of at least 10 aliphatic carbon atoms made by reacting a
carboxylic acylating agent with at least one amino compound
containing at least one -NH group, -said acylating agent
being linked to said amino compound through an imido,
amido, amidine, or acyloxy ammonium linkage. '

In another embodiment » the invention comprises a
nitrogen-containing soluble organic composition comprising
a combination of: ' '

(A) the natural oil as described above with

(B) at least one detergent-dispersant selected from
the group consisting of

(I) the acylated, nitrogen-containing compound
as-dgscribed above,
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- élw-' is a bridging Iinkage individually chosen from

car bon-to-carbon single bonds, ether.linkages (e.g. -0), 5

| i nkages (e.g., [err]), sul fi de Ilnkages (e.g., -S), pol ysul fi de

I'i nkages of 2 to 6 sulfur atons (e.g., -S[err]-[err]- ) sul f onyl

| i nkages (e.g., -S(O-), sulfonyl |inkages (e.g., -S(0)[err]-), lower
al kyl ene |inkages (e.g., -CHerr]-, . -CH-=erg] -CH err]- [err] etc.),

di ¢l ower al kyl) - et hyl ene |i nkages (e.g 15 CR[ err] | ower

al kyl ene ether |inkages (6%, atclpast ]oee neutr@a[ogrbfﬂmnv[eéﬁhsalt of

-CHerr]-CHerr]0-, aﬁl-lbﬂgax}ﬁ-l[s&iﬂf}xﬁcwbmﬂﬁd[mr br, c{xﬂdﬁd:ﬂyl:.cZch{lerr]
(IIXI) at 18a8€ one hydrocarbyl—substltuted amine
wherein the hydrocarbyl substitient is substantially
aliphatic and contains at least 12 carbon atoms with
the proviso that said amine is not the amino phenol
(C): and '

(IV) at least one nitrogen-containing condensate
of a phenol, aldehyde and amino compound having at
least one -NH. group; and
(C) at least one amino phenol of the general formula

(OH)
| € Formula II

(R, Ar (NH,),

wherein R* is a substantially saturated, hydrocarbon-based
substituent of at least 10 aliphatic carbon atoms; a, b and
c are each independently in integer of one up to three time
the number of aromatic nuclei present in Ar with the
proviso that the sum of a, b and c does not exceed the
unsaturated valences of Ar; and Ar is an aromatic moiety
having 0-~3 optional substituents selected from the group
consisting of lower alkyl, lower alkoxyl, nitro, halo or
combinations of two or more of said substituents.



etc_;r_Lgme#—a#kyFeﬂe—SLnfide l'i nkages (e.g., wherein one 25 or o MG g

inthe |o eg& etherllnkages s replaced with an -S- aton),

| owdis sulflde "'““f-' gesotesgyy whergi-n-one or nore -0-'s is
répla -S[err] ' , -lerr]-

-[err P “i-s- | owner alkylene
etc.), polyanlno Ilnkage settHe unsatlsfled 35

free N val ences are taken up w : 1§: 246 R @ﬁﬂéps) and m xtures
of such brldglng linkages (e ef{ch “vbeln@'.ﬁ “ ol pwse . alkyl group). It is
al so pgqﬁg 4% fhapﬁgneﬂor mor e of the ar groups in tg ADONG~tf: e~
aronaf “niietly’ d“be ,replaced hy:dised. s el such g A
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CLAIMS:
1. A nitrogen—containing soluble organic composition
comprising a combination of:
{A) at least one vegetable oil comprising a triglyceride of
the formula .
o

CH,~0-C~R'
o

[

CH—O-C-R?
o

i

CH,-0~C-R®

wherein R!, R?® and R® are independently saturated or unsaturated
aliphatic hydrocarbyl groups containing from about 8 to about 24
carbon atoms wherein the vegetable oil comprises high oleic
sunflower oil, high oleic safflower oil, h:.gh oleic corn oil or
high oleic rapeseed oil, and _

(B) (I} a detergent/dispexrsant comprising at least one
acylated, nitrogen-containing compound having a substituent of at
least 10 aliphatic carbon atoms made by reacting a carboxylic
acylating agent with at least one amino compound containing at
least one -NH group, wherein the amino compound is an alkylene
polyam1na of the general formula

RB-N{( U N )R
l I
R® R®
Wherein U is an alkylene group of 2 to 10 carbon atoms; each R® is
independently a hydrogen atom and n is 1 to 10, said acylating
agent being linked to said amino compound through an imido, amido,
amidine, or acyloxy ammonium linkage.
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2. The composition of claim 1 wherein the acylating agent is
a mono— or polycarboxylic acid, or reactant equivalent thereof,
containing an aliphatic hydrocarbyl substituent of at least about
30 carbon atoms wherein the substituent is made from a homo- or
interpolymer of a C,.,, l-moncolefin or mixtures thereof wherxein the
homo- or interpolymer is of ethylene, propylene, l-butene, 2-
butene, isobutene or mixtures thereof.

3. The composition of claim 2 wherein the acylating agent is
a mixture of fatty monocarboxylic acids, having straight and
branched carbon chains.

4. The composition of any preceding claim wherein the amino compound is
an ethylene, propylene or trimethylene polyamine of at least 2 to
about 8 amino groups or mixtures of such polyanmines.

5. The composition of any preceding claim wherein the weight ratio of
A:B(I) is in the range of abont $7:3 to about 80:20. _

6. A nitrogen-containing soluble organic composition
comprising a combination of:

(A) at least one vegetable oil compr:.sing a triglyceride of
the formula

0

CH,~0-C~R!

To [FAGHE S

f
OmouR? | 243U 9

o)

ll W 2 e s

CH,-0-C~R’
wherein R', R? and R® are independently saturated or unsaturated
aliphatic hydrocarbyl groups containing from about 8 to about 24
carbon atoms wherein the vegetable oil comprises high oleic
sunflower oil, high oleic safflower oil, high oleic corn o0il or
high oleic rapeseed oil,

S
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A TWO-STROKE CYCLE LUBRICANT COMPOSED OF A VEGETABLE

.OIL AND AN ADDITIVE PACKAGE

ABSTRACT

This invention relates to- a nitrogen-containing soluble organic
composition comprising a combination of:
(A) atleast one triglyceride of the formula

1

,—OC—R!

CI-_I, 5

-CH—O&——R2 Formula 1

0
CH;-—O&—R’
wherein R, R? and R’ are independently saturated or unsaturated aliphatic
hydrocarbyl groups containing from about 8 to about 24 carbon atoms and
(B) () a detergent/dispersant comprising at least one acylated, nitrogen-
containing compound having a substituent of at least 10 aliphatic carbon atoms
made by reacting a carboxylic acylating agent with at least one amino compound

containing at least one —NH group, said acylating agent being linked to said

amino compound through an imido, amido, amidine, or acyloxy ammonium
linkage. '

REPLACEMENT SHERT|

24 JUL 1994

olaa 4% IMAN “‘




e e W-7 POy

Usual Iy all these & noi etles J NSabSt it urgy emsepisesn for the R - OH
and -NH err] groups (and any:- br 1§ g ' "‘guch reasons as

cost, availability, perfor msmce .

(.

surna Bl LA Lsaan

phenols having at least one hydrocarbon-based group of
at least 10 aliphatic carbon atoms. Since two-stroke
cycle engine oils are often combined with fuels before
or during use, this reference also relates to two-
stroke cycle fuel-lubricant mixtures.

Summary of the Invention
This invent:.on comprises a n:.trogen-conta:.n:.ng

soluble organic composition compr:.s:.ng a combination

of: .
(A) at least one. vegetable o0il comprising a

triglyceride of the formula

©  (RERLACEMEN] SHEEY

cr—0-C~F 0 2 DEC 1997

wherein R?, R?, and R® are independently saturated or
‘unsaturated aliphatic hydrocarbyl groups containing
from 8 to 24 carbon atoms wherein the vegetable oil
compr:.ses oleic sunflower oil, oleic safflower oil,
oleic corn o:.l or oleic rapeseed 0il, and contains at
least 70% ole:.c content, and

(B) (I) a detergent/dispersant comprising at
least one acylated, nitrogen-containing compound
having a substituent of at least 10 aliphatic carbon
atoms made by reacting a carboxylic acylating agent

- “ AMIENDED  SHEET



the Ar nprrety i's normally a benzene nucl eus, |ower alkylene 30 bridged

benzene nucl eus, or a naphthal ene nucl eus. Thus, a typical Ar noiety

i s a benzene or napht hal ene nucl eus having~3 to 5 unsatisfied val ences,
so that one or two of sai d val ences may be satisfied by a hydroxyl
group with the remai ni ng unsati sfied val ences being, insofar as
possible, 35 either ortho or para to a hydroxyl group. Preferably, Ar

is a benzene nucl eus having at |east 3 unsaBasfi-ed val ences so that one
can be satisfied by a hydroxyl group with the remai ning 2 or 3 being
either ortho or r.a tg he hydr oxyl group. 40 The Substantially
Sat ur at ed Wdroégigbth BEséfaGbupnh] emine compountheorta iwingenql s18fskhe

present inventi e ONMNH N.gEbhgsCt | d the aromatic nol ety Ar;ma
substantially gFoES7! | ¥nlYUE the amino compound ig an
alkylene polyamine of the general formula

( U N ) K

! |

Ra Ra

wherein U is an alkylene group of 2 to 10 carbon
atoms; R® is LA AIAY| a hydrogen atom ang n
is 1 to 10, said acylating agent being linked to saig
amino compound through an imido, amido, amidine, ox
acyloxy ammonium linkage.
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- 34- sat urated nonoval ent hydrocarbon-based group R err] of at |east

about 10 aliphatic carbon atons. This RO group can have up to 400

al i phatic carbon atons. Mre than one such group can be present, but
usually, no nore than 2 or 3 such 5 groups are present for each
raromatic nucleus in the aromatic noi dty Ar. The total nunber of Rerr]
!groups pr esent I's indicated by the value for "a" in Fornula I

“Usual |y, t he hydrocarbon-based group has_at |east . 30, nore

typically, at |eas® BBOAPPEhaffOCEE:- at GHE and(FPHP™ t CIBRF 157 e 2
typically, Upittogadbcahtaphding solulshe borgat Ddfscomposition Getepal ingt Ae

hydr ocar bonj{ ase oups err] are nade from hono- or interpolyners
(e.g. copo €nerg?§§%#%d?€%ers) of nono- and di-olefins having 2 to 10

carbon atayb, suckAl5 the mahyraheoibrapydeserilrd aleove iwidhut ene,

but adi ene, i soprengry leH8X8RG1atdd0ChePRogefil Sontaid ¥ Cabin hgse
olefins are 1-nnnpo|ef?n% such ag ah%nbpo?ynggg ofogtﬂileﬁ%. ﬁo%ﬁg Ré
groups can @eCrHeededPIERd: from t he hal ogenat ed (e.g., chlorinated or

broni nat ed) anal ogsd ot Suelishothe @étefyent el FPEBEERItS selbttdd Gridm gr oups
can, however, be made from ot her sources, such as nononeric high

ol FSS'S ari B\(lj\BI ght - f:rkgffc (iiii&t é&; "ASRPEEl b Pasit metay a1t of
acid, phenol or carboxylic acid;
(III) at least one hydrocarbyl-substituted amine
wherein the hydrocarbyl substituent is substantially
aliphatic and contains at least 12 carbon atoms with
the proviso that said amine is not the amino phenol
15 (C):; and
(IV) at least one nitrogen~containing condenséte
of a phenol, aldehyde and amino compound having at
least one -NH group; and
(C) at least one amino phenol of the general formula

20
(CH)
! Formula II

25 (9, Ar (NH,),

wherein R* is a substantially saturated, hydrocarbon~based
substituent of at least 10 aliphatic carbon atoms; a, b and.
€ are each independently in integer of one up to three time
30 the mn‘nbex: of aromatic nuclei\ present in Ar with the
pProviso that the sum of a, b and ¢ does not exceed the
unsaturated valences of Ar; and Ar is an aromatic moiety
having 0-3 optiocnal substituents selected from e gisonp

\Ponsyesingaed lover alkyl, lower alkoxyl, nitro, halo or
35 combinations of two or more of said substituents.
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hydrochl ori nated analogs thereof, aliphatic petroleum fractions,
particularly paraffin waxes and cracked and 25 chlorinated anal ogs and
hydr ochl ori nat ed anal ogs t her eof, white oils, synthetic al kenes such as
t hose produced by the Ziegler-Natta process (e.g., poly(ethylene)
greases) and ot her sources known to those skilled in the art. Any un-
saturation in the Rlerr] groups may be Lp@ngd or elimnated by 30
hydr ogenati on according to procedures known in the art As used
roup having a carbon

herein, the termy. rocarbgn- based. denotes a_grc
atom di rect | atmtvgic]}{u%las t Opr[e%grf%f featpres geandyr emhadinangsul wikhd toawi vg a
pr edom nantlti//eswdbgd 195 wvag aoh monehiriadhgrextimphen t he context of this
invention. (a) The Natural 0il - -35- Therefore,

hydr ocar bon- based groups can contain up to one
In practicing this invention a natural oil is employed
which is ' vegetable o0il of a triglyceride of
the formula

0]
REPLACEMENT SHEET clznz- 0-& —R'
0 (I)
02 DEC 1997  H—o-t_g
| g
e e o CH,~ 0-C—R®

Within structure (I) R', R? and R’ are hydrocarbyl groups
independently containing from 8 to 24 carbon
atoms. The term "hydrocarbyl group" as used herein denotes
a radical having a carbon atom directly attached to the
remainder of the molecule. Within the context of this
invention, the hydrocarbyl group is of predominately
aliphatic hydrocarbon character. Such aliphatic
hydrocarbon groups include the following:

(1) Aliphatic hydrocarbon groups; that is, alkyl
groups such as heptyl, nonyl, undecyl, tridecyl,
heptadecyl:; alkenyl groups containing a single double bond
such as heptenyl, nonenyl, undecenyl, tridecenyl,
heptadecenyl, heneicosenyl; alkenyl groups containing 2 or
3 double bonds such as 8,ll-heptadecadienyl and 8,11,14-
heptadecatrienyl. All isomers of these are included, but
straight chain groups are preferred.

(2) Substituted aliphatic hydrocarbon groups; that is
groups containing non-hydrogarbon substituents which, in
the context of this invention, do not alter the
predominantly hydrocarbon character of the group. Those
skilled in the art will be aware of suitable substituents:

\‘



non- hydr ocar bon "radi‘cal “f or~ évery el ¢ar bon &t off~ praviaed -~ =Eni s 7
non- hydrocarbon radi cal does not significantly alter t he predom nantly
hydr ocar bon. character of the group. 5 Those skilled:in the art will be
awar e of such radicals, whi ch include, for exanple, hydroxyl, halo. |
(especially chloro and fluoro), al koxyl, alkyl mercapto, alkyl sulfoxy,
etc. Usually, however, the hydrocarbon-based groups are purely

hydr ocar byl and contain no such non-hydrocarbyl 10 radicals. The -

hydr ocar bon- based groups are substant ialg . saturated. By substantially
~saturated it is neant that the group contains no nore- than one

gar 3on-t0-é>aaxbpnes altt}@atu dreskyhondcapbadkeny ,t en{espeodaldyar howesi ngl e
onds present.. Usu tE contain na t

car bon- t o-%%%%kﬂﬁ?a?éﬁa?' %EFXS_ZF&P&Ce‘t?‘]@&?‘g’T@ﬂ#&' the ternm,

car bon- t o-thowen" bdetwotiirrs antoups contaifiimg mak mareothaase?l gagbpa of
the am no aE)l_[lenol s of this invention are also substantially aliphatic in
nat ur e, AL i s, they contain no nore than one non-aliphatic noiety 20

'(;:ycl o?l kyl , cy(:ita))al Hetpiroor garompat; C)tlgroudsyf groups| edsich, cahltmat ]
atons for ,ev a . rP%]Li-FH e
R err] gr}b%‘géx){% ﬁ%‘%&é&ﬂﬁa%??ﬂ@gh@%& % ﬂg{asli%(ﬁ'ia rr?(? n-all p#%??%g\ég%ﬁéinf or
every fifttheacbotextonef &ihds inventdopn,cscentaineptions aothersuthan
non- al i phatj o] 5¢..all ; i t Yam I S PHEel vy
al i phati c%éfb&} |caﬁqﬁtnf %ﬁes?e %%?%5 :ﬂ% %ﬁ?c%ﬁ%?oups adrge%l S'EH or
aliphatic carbon atoms. Suitable hetero atoms will be
apparent to those skilled in the art and include, for
example, oxygen and sulfur.

The hydrocarbyl groups may be saturated or unsaturated
or a mixture of both. Fhe—preferred—trdégiyooriden=—

L]
OSE 3 . he 2 phat e Oronps pRresenteq.-py r

e

- oy - o .
o ® aV *J1 - - = 5= SR > A4y O

Tfiglycerides employed within the instant invention include high oleic safflower

g '._oil, high oleic rapeseed oil, high oleic sunflower oil, and high oleic corn oil.

The naturally occurring triglycerides are not chemically pure. Table I

outlines the composition of a few natural oils which are triglycerides.

REPLACEMENT SHEET
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al kenyl groups. Speci fic exanples of the substantially sat ur at ed

hydr ocarbon ased R err] groups are the foll ow ng: a

tetra(propyl ene) group 30 a tri(isobutene) group a
tetracontanyl group a henpent acontanyl group a m xture of
pol y(et hyl ene/ propyl ene) groups of -8-35 to 70 carbon atons 35

a mxture of the oxidatively or nechanically degraded

36 pol y(et hyl ene/ propyl ene) groups of about 35 to about

70 carbon atons a m xture of poly(propyl ene/ 1-hexene) groups of
about BOS&Re aol? QH(L, ipﬁeggrr%%‘&%éegﬁﬁé 8)“? of ﬁ'nis inventiéh Q}exﬁiﬂﬁ %Ie?é sunflower

pol y(i sobut ene) groups hav
: oil, high oleic rapeseed oil. In the present invention high oleic being defined as

containing at least 70% oleic content and preferably at least 80% oleic content.
These preferred oils may be obtained from sunflower {Helianthus sp.) available from
SVO Enterprises, Eastlake, Ohio as SunylR 70 or Sunle 80 high oleic sunflower oil,

and high oleic corn oil.

It is also within the scope of this invention to synthetically epoxidize any
naturally occurring oil that is not naturally epoxidized. That is, a natural oil may be
reacted with agueous peracetic acid solution, or with hydrogen peroxide and acetic
acid in a manner well known by those skilled in the art. The epoxide content of the
synthetically epoxidized natural oils will vary with the degree of completion of the
epoxidation reaction and also with the amount of unsaturation present in the
triglyceride of the nature oil. .Characteristically, such epoxidized oils have an oxirane

oxygen content of at least 3%, preferably 5 to 15%.
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|1 02DEC 1997

LAmEnDe ™

. ‘e
e vl §




32 Fbon ‘dt'ons ' a m xture=of~ poly(i sobut ene) groups having an
average.. . ‘- of 50 to 75 carbon atons A preferred sourcé of the
group. R-err] are. poly(isobutene)s 10 obtained by pol ynerization of a
Cerr] refinery stream having a butene content of 35 to 75 wei ght

percent and i sobutene content of 15 to 60 weight percent in the
Lew s acid catal yst such as' alum num trichloride or

and “32*cart

presence of a

boron trifluoride. These polybuten - contain predomnantly 15

(greater than 80% of total repeating unitsy¥ ~isobutene repeating units
The attachnent of the

of the configuration [err]
hydr ocar bon-based group Rlerr] to the 25 aromatic noiety Ar of anm no

phenol s of this ('E)venfhgnnet | d by a nunber of
t echni ques wel | he art. One particularly
sui t abl e techm qtmlesddheﬂenﬁe’ldi@eﬂ;aﬂifam) o) V\zbsrcbﬁba.ﬁzéﬁeﬁidﬂh

hal_ ogenat e

(e.g., a poly nin an efj ni G bond) or 30
or hydrohal oge %%’ ?‘ﬁ%‘fﬂi’ a detergent/dispersant
is selected from B (II) through (B) (IV) and is

combined with A, (B) (I) and (C).

In general the detergent/dispersants (B) used in
this invention are materials known to those skilled in
the art and they have been described in numerous
books, articles and patents. A number of these are
noted - hereinbelow in relation to specific types of
detergent/dispersants.

(B) (I) The Acylated Nitrogen-containing Compounds

4 number of acylated, n:.trogen-cont:a:.ning
compounds having a substituent M of at least 10
aliphatic carbon atoms and made by reacting a
carboxylic acid acylating agent with an amino compound
are known to those skilled in the art. In such
compositions the acylating agent is linked to the
amino compound through an imidazoline imido, amido,
amidine or acyloxy ammonium linkage. The

REPLACEMENT SHEET
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W th a phenol. The reaction occurs in the presence of a Lews acid

cat al yst (e.g., boron trifluoride and its conpl exes with et hers,
phenol s, hydrogen fluoride, etc., al umi num chloride , alum num

brom de, zinc dichloride, 35 etc.). Met hods and conditions for
carrying out such reactions are well0 knhown to those skilled in the art.
See, for exanple, the discussion in the article entitled,

- 37 - "Al kyl ati on of Phenols"” in "Kirk-Q hem Encycropeaic_of

Cheni cal TahRicitgPt of sdlondlEehatim, cpstbon 1atplfes ppaterablyggs30
| nt er sci engg JAdY i i bord dioths, MhPibel i didivr Ak carKSRHFRIY ac Y. ,

L0, nCieh ai SRl LY BPRLORIL oD opOMen et gy gus Tap,

Wi | | occuramirnceasbripoursd derivest epatiidredf nthédancgiécule. Preferably,
however, it is in the acylating agent portion. The
acylating agent can vary from formic acid and its acylating
derivatives to acylating agents having high molecular weight
aliphatic substituents of up to 5,000, 10,000 or 20,000
carbon atoms. The amino compounds can vary from ammonia
itself to amines having aliphatic substituents of up to 30
carbon atoms.

A typical class of acylated amino compounds useful in
making the compositions of this invention are those made by
reacting an acylating agent having an aliphatic substituent
of at least 10 carbon atoms and a nitrogen compound
characterized by the presence of at least one -NH group.
Typically, the acylating agent will be a mono- or
polycarboxylic acid (or reactive equivalent thereof) such as
a substituted succinic or propionic acid and the amino
compound will be a polyamine or mixture of polyamines, most
typically, a mixture of ethylene polyamines. The aliphatic
substituent in such acylating agents is often of at least 50
and up to 400 carbon atoms. The aliphatic substituted is
derived from homopolymerized or interpolymerized C,,, 1-
olefins or mixtures of both. Usually it is derived from
ethylene, propylene, butylene and mixtures thereof.
Typically, it is derived from polymerized isobutene. The
amino compounds useful in making these acylated compounds
are the following:

polYalkylene polyamines of the general formula

R® — 1\‘1 -+ U-N R® Formula III
‘R® R®

REPLACEMENT SHEET
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As will be appreciated frominspection Formul a 11 t he am no phenol s
of this invention contain at |east one of 10 each of the follow ng
substituents: a hydroxyl group, a R err] group as defined above, and a
primary am ne group, -NHerr]. Each _of the foregoing groups nust be
‘attached to a carbon atomwhich is & &&rr of an aromatic nucleus in the
Ar ~nmoiety. They need not, however, each be attached to the 15 sane

o eny.© " Mkl 807 BB g, R g B
i nvention cogha' Ry OPg cé}ﬁ, s%mg}f feq{eegﬁa@g%wb%tdetéiﬂtcs exam 1 2, Qb1 arHd

and ¢ are each 1) and e aro ring, nost

benzene . TBbinEL?‘:S;%h%d cl@iyRfines a"g[yo phgpol s @%ﬁy@enéepr%ﬁeaaﬁ% by

the fornmula "[efr] wherein the err] group is a substantially
saturated hydéera(ethga.éhen PasesmHOUP 2 - b ellinet BP1éRe pbottadRe pl ifAL i C
carbon atons | ocated ortho or para to the hydroxyl group, Rlerr] is a

| ower al kyl , piropgieakckdipminei,t eecgroup or halogen 30 atomand z is O or
1. Usually z is Oand Rerr] is a

Many patents have described useful acylated nitrogen
compounds including U.S. Patents 3,172,892; 3,219,666;
3,272,746; 3,310,492; 3,341,542; 3,444,170; 3,455,831;
3,455,832; 3,576,743; 3,630,904; 3,632,511; and
3,804,763. ‘A typical acylated nitrogen-containing compound
of this class is that made by reacting a poly(isobutene)-
substituted succinic anhydride acylating agent (e.g.,

anhydride{ acid, ester, etc.) wherein the poly(iscbutene)

| '0 2 DEC 1997
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““'A
substantially saturated, purely hydrocarbyl alipha REFLACEM# h&j

Often it is” an alkyl or alkenyl group para to the -OH SUbSt'Wt
~Oten there is but one am no group, -NHerr] in the¢se '

am no phenols but there can be two.

- 38- In a still nore preferred enbodi mgnt of this

i nvention, the am no phenol is of the f_(_)rfylg [ enc] et e S

10

15

20

25

30

substituent has between Ab&HK 50 to M 400 carbon atoms
with a mixture of ethylene polyamines having 3 to Bb&dAY 7
amino nitrogen atoms per ethylene polyamine and per¥ 1 to
phdutl 6 ethylene units made from condensation of ammonia
with ethylene chloride. In view of the extensive
disclosure of this type of acylated amino compound, further
discussion of their nature and method of preparation is not

needed here. nstead;—the—abovompnoted—thS—-ymakenteake

o¥a ~ta aValob oV o = = S P-C eV S -4 - -~ v

- [ ]
b ' o o omae B3 A,,;,;;_;.:‘..____A;.;,__;.;.;_..‘.-'__.;.__:_;.:_u;._:,,, =

Another type of acylated nitrogen compound belonging
to this class is that made by reacting the afore-described
alkylene amines with the afore-described substituted
succinic acids or anhydrides and aliphatic mono-carboxylic
acids having from 2 to Kbolt 22 carbon atoms. 1In these
types of acylated nitrogen compounds, the mole ratio of
succinic acid to mono-carboxylic acid ranges from about
1:0.1 to about 1:1. Typical of the mono-carboxylic acid
are formic acid, acetic acid, dodecanoic acid, butanoic
acid, oleic acid, stearic acid, the commercial mixture of
stearic acid isomers known as isostearic acid, tolyl acid,
etc. Such materials are more fully described in U.S.
Patents 3,216,936 3,250, 715. .

and

Still another type of acylated nitrogen compound
useful in making the compositions of this invention is the
product of the reaction of a fatty monocarboxylic acid of
VSM 12-30 carbon atoms and the afore-described alkylene
amines, typically, ethylene, propylene or trimethylene
polyamines containing 2 to 8 amino groups and mixtures
thereof. The fatty monocq.rboxylic acids are generally
mixtures of straight and branched chain fatty carboxylic
acids containing 12-30 carbon atoms. A widely used type of

—
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wherein R err] is derived from honopol yneri z gﬁﬂ»@ 10

meri Zed ('err] 1-olefins and has an average: _ to 400
al i phatic carbon atons and Rerr] and z are j|as def gned above.
Usually Rlerr] is derived fromethylene, pro4 { 02DEC®HI ¢ng¢, butyl ene
and m xtures thereof. Typically, it is’ derived fdofn pol yneri zed

| sebutene. O ten R err] has at |east_ 13 - 15—about 50 all phatic
car bonbatons and z is zero. lhe_ani no..phenal f the

present i %c&ieéﬁcg uc?x'léieorgen compc:unar "i‘.@rnﬁihé’ybﬁ PEER®S g ﬁYé‘thB

rout es. tes ca In the’type reactions use and
the sequerdmséribiedcalkylene polnamineﬂ! emﬂpl a)yewtm eRafptty aqlds

aromtlc MeYHG"EeBn 5 to AR SIE hafeDEazERR: SRAGIAL WAL Adas

al kyl ati ng as a po rlcoef n ormana yIated

aromatic an Mﬂﬁtm95’@@@%@&1’4@3%?@'@%@@&nfiltﬁl’ed
for g  acids&XaMoRg tRef e& gxe.llt a'vraiqra[m HBeturdBeare! ¥RALERO

intermedi ate can ih_tufn ere di am ne, which ca 25 then
be di azot ikn@WBN¥idatYedini t*ﬁ"%vatté'ra‘%% é&nvéFPs rdec acid. Th&&eani no

groups i nigdipelives Ox¥e predRctal ae avwep%auct from thelHinai 2at6n
phenol . Al ternat tvel , one of the

th t
i nt er medi & BRRAGBIEHAR F_HY, aEirHS as descﬁmgin gﬁlpnt kﬁ%ﬁgﬂl:éslsi (r)ﬁ

with caustid 812, p42vhed &8,260,6780 hydr oxy nitro al kyl ated ar orrat i ¢ which
can then be redf16 am,no

d d
Anot h&? usef ul C%tgrﬁﬁ‘thﬁg aﬁﬂqﬁ‘pﬁg Egﬁhgénr% " {HeRidd Lhose

in which the branch is not alkyl in nature, such as found
in phenyl and cyclohexyl stearic acid and the chloro-
stearic acids. Branched chain fatty carboxylic
acid/alkylene polyamine products have been described
15 extensively in the art. . See for example, U.S. Patents
3,110,673; 3,251,853; 3,326,801; 3,337,459; 3,405,064;
3,429,674; 3,468,639; 3,857,791. These-paterts—ere—jremet

[ * -
LJ al® - =1® [ )V = = = = 3 W P Qg g— - - - -

_I

20 forfu-aaions .,

(B) (II) The Neutral or Basic Metal Salts of Organic
Sul fur Acids, Carboxvlic Acids or Phenols

25 The choice of metal used to make these salts is
usually not critical and therefore virtually any metal can
be used. For reasons of availability, cost and maximum
effectiveness, certain metals are more commonly used.
These include the alkali and alkaline earth metals (i.e.,

30 the Group IA and IIA metals excluding francium and radium).
Group IIB metals as well. as polyvalent metals such as
aluminum, chromium, molybden}m , tungsten, manganese, iron,
cobalt, nickel, and copper can also be used. Salts
containing a mixture of ions of two or more of these metals

35 are often used.
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| nventi on involves the alkylation of a phenol W {HEE

al kyI ating agent to forman al kyl ated phenol. T ylated
phenol can then be nitrated to form an

- 39- intermedi ate nitro phenol which can b

desired am no phenols by reducing at |east some d : roups to
am no groups. Techni ques for atKi4ating phenol s are vveII nown to
5 those skilled in the art as the above-noted ar oo TR O hirer

"Encycl opedi a ofTheshersakis cRachbel oggutral derokasices. Thehrfexmerf or

n:EE](r:;lE:: ggeg:&a i %gﬁl e cart t.Te(?:ﬂw(;l ogy fﬁ:ofa(ﬁnﬁ t10on %{51%9”3%0

article 10 n@futltab%zel\th@o@qedépsgromgemeat day they Sakt: |anbon hethe

treatises
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35

£OTREt EontaidPShh! Wikddss JY¥ theth?n ca®i¥n and are often

termed overbased, hyperbased or superbased salts.

These basic and neutral salts can be of oil-soluble
organic sulfur acids such as sulfonic, sulfamic, thiosul-
fonic, sulfinic, sulfenic, partial ester sﬁlfurie,
sulfurous and thiosulfuric acid. Generally they are salts
of carbocyclic or aliphatic sulfonic acids.

The carbocyclic sulfonic acids include the mono- or
poly-nuclear aromatic or cycloaliphatic compounds. The oil
soluble sulfonates can be represented for the most part by
the following formulae:

[R,T-(S05),1.M, Formula VI
[R1®— (50;),1 .M, Formula VII

In the above formulae, M is either a metal cation as des~
cribed hereinabove or hydrogen; T is a cyclic nucleus such
as, for example, benzene, naphthalene, anthracene, phenan-
threne, diphenylene oxide, thianthrene, phenothioxine,
diphenylene sulfide, phenothiazine, diphenyl oxide,
diphenyl sulfide, diphenylamine, cyclohexane, petroleunm
naphthenes, decahydro-~naphthalene, cycldpentane, etc.; R in
Formula VI is an aliphatic group such as alkyl, alkenyl,
alkoxy, alkoxyalkyl, carboalkoxyalkyl, etc.; x is at least
1, and R, + T contains a total of at least jAM@dt 15 carbon
atoms. R in Formula VII is an aliphatic radical
containing at least M 15 carbon atoms and M is either
a metal cation or hydrogen= Examples of types of the RY
radical are alkyl, élkenyl, alkoxyalkyl, carboalkoxyalkyl,
etc. Specific examples of RY are groups derived from
petrolatum, saturated and unsaturated paraffin wax, and

. |_AMENDED SHEET




.1De La Mare and J. H R dd, N. Y., Academ c
nd Aromatic Reactivity" by J. G Hogget,

ty 15 Press, 1961; and "The Chemi stry of the
ips", Henry Feuer, Editor, Interscience

D . Ar o gl c hydroxy conpounds can be
cid, m xtures of~nitric acid with acids such as

| f 20 t
it 0 g, ﬁigiﬁrséé‘y Hﬁ%&l@i “oelkErRHEbd RS % e
concentratlcuta:).f, Eiasp cont30inig o;n | SOt atdmgmore
reagent. %tsaﬂ%ﬁalé Yohgert Lljh%u Gro Farrlruerﬁs Hyh swenhs rtﬁ%h 2Bove

acetic or yr'ic acl dtan 25 ying but_ the reaction
i nprovi ng r xgemelae cant aaiso Gmatlllbn'?td?ﬁ}’ caerganiconer fgrganlc

Nitrating  gulydl SRnREOTR badWIHINS BidsdcHntPrAtéd0UBobE Ei8hAGE,

For exanpl e, e Téaction can bé carried out at eraéures of
-15[err] C. fax exggupbe | hiydreyyl | ymevcaptey ath%osgnconn Bremt | 9miBeni ed

out between troso?5su1fid@l edisb1ride etc.Ge”.'Q'ian).‘mud.%pﬂtld' 09 t e
particul ar nltratlng ag 0.5-4 noles ,of nitr agent ged
for every mind b ape %Fohﬁ@ﬁ‘é Rucﬁ@dslﬂ-ﬂ‘@égrﬁ |th&?% Lar BmaPi
inter- 35 nmefigte A headtt nated. If nore than one aromatic nucl eus

10 The following' are specific examples of oil-soluble
sulfonic acids coming within the scope of Formulae VI and
VII above, and it is to be understood that such examples
serve also to illustrate the salts of such sulfonic acids
useful in this invention. In other words, for every

15 sulfonic acid enumerated it is intended that the
corresponding neutral and basic metal salts thereof are
also understood to be illustrated. Such sulfonic acids are
mahogany sulfonic acids; bright stock sulfonic acids;
sulfonic acids derived from lubricating oil fractions

20 having a Saybolt viscosity from @Y 100 seconds at 100°F.
to M 200 seconds at 210°F.; petrolatum sulfonic acids;
mono- and poly-wax substituted sulfonic and polysulfonic
acids .0of, e.g., benzene, naphthalene, phenol, diphenyl
ether, naphthalene disulfide, diphenylamine, thiophene,

25 alpha~chloronaphthalene, etc.; other substituted sulfonic
acids such as alkyl benzene sulfonic acids (where the alkyl
group has at least 8 carbons), cetylphenol mono-sulfide <
sulfonic acids, dicetyl thianthrene disulfonic acids,
dilauryl beta naphthyl sulfonic acids, dicapryl

30 nitronaphthalene sulfonic acids, and alkaryl sulfonic acids
such as dodecyl benzene "bottoms" sulfonic acids.

The latter are acids derived from benzene which has
been alkylated with propylene tetramers or isobutene
trimers to introduce 1, 2, 3, or more branched-chain Cl2

35 substituents on the benzene ring. Dodecyl benzene bottoms,
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. |
- 40 -, i's present in the Ar noiety,
can be increased proportionately according to the nunber of
present. For exanple, a nole of naphthal ene- based aronatic
. intermedi ate has, for purposes of this 5 invention, the equivalent of two
"single ring" aromatic nucl ei so that 1-4 noles of nitrating
agent woul d generally be used. Wien mith6 ccacid is used as a nitrating
agent usually 1.0 to 3.0 nol es per nole of aromati c nucl eus is used.
Up to pringdpal ly oeixturesoofnmong apdhghittdodeeylsbagzenesg'are

aromati ¢ nuclgys) 1api Peas b*{'i%f%?%%@ ol tﬂﬁ'ﬂ&%f@c@gh&eﬁ‘fhﬁoh%ﬁdﬁ'

forward or carry 1t out tration o dr ox

aromati ¢ i nt edaterseatfener aSnyular t Bredugts; phtadnesr §rqmmoa@,ﬁmhabmn
gg gg”Ve”' ﬁghlr:bﬁtﬁis reggimele Nahiahgon Manapaethee | oager PELLES. a‘é}iﬁﬂ
sulfonates (LAS) are also useful in making the sulfonates

used in this invention.
The production of
manufacture by-products by reaction with, e.g., S0; is well
known to those skilled in the art. See, for example, the
10 article "Sulfonates"” in Kirk-Othmer "Encyclopedia of
Chenical Technology", Second Edition, Vol. 19, pp. 291 et
seq. published by John Wiley & Sons, N.Y. (1969). Other
descriptions of neutral and basic sulfonate salts and
techniques for making them can be found in the following

4

t he amount of nitrating agent
such nucl ei

sulfonates from detergent

15 U.S. Patents: 2,174,110; 2,174,506; 2,174,508; 2,193,824;
2,197,800; 2,202,781; 2,212,786; 2,213,360; 2,228,598;
2,233,676; 2,239,974; 2,263,312; 2,276,090; 2,276,097;
2,315,514; 2,319,121; 2,321,022; 2,333,568; 2,333,788;
2,335,259; 2,337,552; 2,346,568; 2,366,027; 2,374,193;

20 2,383,319; 3,312,618; 3,488,284; 3,595,790; and

3,471,403;

3,798,012.

Also included are aliphatic sulfonic acids such as
paraffin wax sulfonic acids, unsaturated paraffin wax
25 sulfonic acids, hydroxy-substituted paraffin wax sulfonic
acids, hexapropylene sulfonic acids, tetra-amylene sulfonic
acids, polyisobutene sulfonic acids wherein the polyiso- <
butene contains from 20 to 7000 or more carbon atoms,
chloro-substituted paraffin wax sulfonic acids, nitro-
30 paraffin wax sulfonic acids, etc.; cycloaliphatic sulfonic
acids such as petroleum naphthene sulfonic acids, cetyl
cyclopentyl 'sulfonic acids, lauryl cyclohexyl sulfonic
acids, bis-(di-isobutyl) cyclohexyl sulfonic acids, mono-

or poly-wax substituted cyclohexyi sulfonic acids, etc.
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also wel | known. See, for exampl e, the articl @ Ghi+t
Reduction" in Kirk-Qhnmer 20 "Encycl opedia of Chelfi ¢

Edi tion, Vol. 2, pages 76-99. Generally, such p
out with, for exanple, hydrogen, carbon nonoxi de or
m xtures of same) in the presence of met &7 it

pal | adium platinumand its oxides, 25 nickel, co
Co-catal ysts sucWikh arespect toprtheksmlfends :ac sapmﬁnbtzsdetbemeof

am nes (i ncjudipgped h@(?gm, RIS 95 et piseidéd Elalifeseieatial Yaednded

reducti ons uction can al so be accaqnplishe through t he use of

reduci ng ndaereinn toceppdashcther taxmis"petrelenm, spifondc Afidst A% d.

Typi cal red*lﬁéﬁﬁomﬁd sl foRhBes R ddfer alli BulFdrife Oégihgsérmﬂhﬂ S
can al so be ‘Used |tro%oups can also be r%g |nthe Z|r1|n

reactiof, \wwabkSi Fhereessdexive oRc PREXQlieR - PT
Wley & Songuilayiy ir%ﬁ%amegﬁéﬁpebfsgetr%ié&neézﬂfdméhscla@ arto.e&.h@ on

' nvol ves reggﬁggggy()f sahlnflonz.c acids (so called because of their
reddish~-brown color) obtained as a by-product from the
manufacture of petroleum white oils by a sulfuric acid

10 process.

Generally Group IA, IIA and IIB neutral and basic
salts of the above-described synthetic and petroleum
sulfonic acids are useful in the practice of this
invention.

15 The carboxylic acids from which suitable neutral and
basic salts for use in this invention can be made include
aliphatic, cycloaliphatic, and aromatic mono- and polybasic
carboxylic acids such as the naphthenic acids, alkyl- or
alkenyl-substituted cyclopentanoic acids, alkyl- or alkenyl

20 substituted cyclohexanoic acids, alkyl- or alkenyl-sub-
stituted aromatic carboxylic acids. The aliphatic acids
generally contain at least eight carbon atoms and
preferably at least twelve carbon atoms. Usually they have
no more than M 400 carbon atoms. Generally, if the

25 aliphatic carbon chain is branched, the acids are more oil-
soluble for any .given carbon atom content. The
cycloaliphatic and aliphatic carboxylic acids can be -
saturated or unsaturated. Specific examples include 2-
ethylhexanoic acid, a-linolenic acid » pPropylene-tetramer-

30 substituted maleic acid, behenic acid, isostearic acid,
pelargonic -acid, capric acid, palmitoleic acid, 1linoleic
acid, lauric acid, oleic acid, ricinlic acid, undecylic
acid, dioctylcyclopentane carboxy]_.ic acid, myristic acid,
dilauryldecahydronaphthalene carboxylic acid, stearyl-

35 octahydroindene carboxylic acid, palnmitic acid,

—emTeIT
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wi th di val ent negative sul fur conpounds, such as

al kak 5,1 pol ysul fides and hydrosul fides. The
nitr roups Qaﬂ%ﬁe efluced by electrolytic action; see, for
exangl 4, BRDEQM*at {odh by Reduction” 5 article, referred to above.
Typi qalil y the_apina.phdnols of this invention are obt ai ned by
reducgion of nitro pherfols with hydrogen 'hn t he presence of a
metal]i AS fion as di scussed abovis ~ This reduction is

generally carried out. at tenperature f Q 15[err]-250[err]C.,
typically, _c%f%’r’??@iw[ A .a}bafa‘hdmﬁﬁé‘ﬁ& °f.é"° or ‘";9‘]&5%"?‘%@%;’_%1"

0- - 2_0?0 psla(jbid$psuehl alsl tall oilS@cids, rosbem acpdsg. axigiletlgaaaﬁiken
time for reductipn usu aries . . B- our.S.
Substantially i rtP’T‘?ﬁ‘Eﬁ’ée‘X group of; |‘l?e’n‘f%§ia‘ﬁ§fso|‘\’/ae’ﬁ’?8’,‘yiér€h agids

et hanol , cywsefwkaim, préparing the salt=amsdesd ugedhe Prasént aimvehtion
reacti op. he ] h r [Ss i med | -

t echni ques %}%kﬁ%n‘%‘l‘]&ggfble aro%ﬁ%%é&%éﬂf%gg%%&ns.ex lr‘%l%a%l %ﬁ?‘a%d
so forth. are representedlhy rthiecgéneral £ormud@i:out until at |least 50%

usual | y about 80% of the nitro groups present in the nitro 20
I nternmedi ate m xture are converted to am no groups. The

10 ll
(R"), (Ar*)———  (C-XH) , Formula VIII
where R is an aliphatic hydrocarbon-based group of at
least four carbon atoms, and no more than pheat 400
15 aliphatic carbon atoms, a is an integer of from one to
four, Ar* is a polyvalent aromatic hydrocarbon nucleus of
up to pAduY 14 carbon atoms each, X is independently a.
‘sulfur or oxygen atom, and m is an integer of from one to .
four with the proviso that R'' and a are such that there is
20 an average of at least 8 aliphatic carbon atoms provided by
the RY groups for each acid molecule represented by Formula
VIII. Examples of aromatic nuclei represented by the
variable Ar* are the polyvalent aromatic radicals derived
from Dbenzene, naphthalené, anthracene, phenanthrene,
25 indene, fluorene, biphenyl, and the like. Generally, the
radical represented by Ar* will be a polyvalent nucleus
derived from benzene or naphthalene such as phenylenes and
naphthylene, e.g., methylphenylenes, ethoxyphenylenes,
nitrophenylenes, isopropylphenylenes, hydroxyphenylenes,
30 mercaptophenylenes, N,N-diethylaminophenylenes,
chlorophenylenes, dipropoxynaphthylenes, tri-
ethylnaphthylenes, and similar tri-, tetra-, pentavalent
nuclei thereof, etc. .
The R!" groups are usually purely hydrocarbyl groups,
35 preferably groups such as alkyl' or alkenyl radicals.
However, the R* groups can contain small number

- | AMENDED  SHEET




tjpiqaﬂ
descri bed can be summmuari zed as
one nitrating agent at

25 [err] 30

hydr ocar bon- based

and e are each i ndependent!|y -ar19 nteger
t he 35 nunber of aromatic nucl ei

rout.e to the am no phenols of this inventix

group of at |east 10

|

(1
| east one conpod
wherein R4 is a

of 1 up'té three ltines
E_Aphmwhfh“fﬁ§”broviso

present i

that the sunsubsiitnemis csuchsasophenydad ayaloakkyls(eed., cyclohexyl,
val ences of . abch PUhE¥1, 'etdl) AARTPhLARFREBLU BN §Fchge such as nitro,

amino,

groups (i.e., =8)
_S—’
character of the

halo (e.g.,
lower alkyl mercapto,

chloro, bromo, etc.), lower alkoxy,
oxo substituents (i.e.,=0), thio
, interrupting groups such as -NH-, -0-,

and the like provided the essentially hydrocarbon

R"" group is retained. The hydrocarbon

character is retained for purposes of this invention so
long as any non~carbon atoms present in the R'Y groups do

10
the RY groups.
isobutyl,
tetracontyl,
cyclohexyloctyl,

15 triméthylheptyl,

pentyl,
S-chlorohexyl,

not account for more than pbip@# 103 of the total weight of

Examples of R'' groups include butyl,
nonyl, dodecyl, docosyl,
4-ethoxypentyl, 4-hexenyl, 3~
4= (p-chlorophenyl)~octyl, 2,3,5~
4-ethyl-5-methyloctyl, and substituents

octyl,

derived from polymerized olefins such as polychloroprenes,
polyethylenes, polypropylenes, polyisobutylenes, ethylene-
propylene copolymers, chlorinated olefin polymers, oxidized

ethylene-propylene copolymers, and the like.
group Ar* may contain non-hydrocarbon substituents,
such diverse substituents as lower alkoxy, lower
nitro, halo,
less than four carbon atons,

20
example,
alkyl mercapto,

like.
25

Likewise, the
for

alkyl or alkenyl groups of
hydroxy, mercapto, and the

A group of particularly useful carboxylic acids are

those of the formula:

30

—Ar*

35

where R', X, AR%,
and p is an integer of 1 to 4, usually 1 or 2.

X

C-XH

Formula iIX

(3H),,

m and a are as ‘defined in Formula VIII
Within this
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-42- 3" opti'onal substituents selected fromthe group plefrf
al kyl, lower alkoxyl, -nitro, and halo, or conbi
nore optional substituents, with the provi sos that |(4q)
one hydrogen atom 5 dlrectly bonded to a carbon atom
aromati c nucl eus, and (b) when Ar' is a beqﬁ?qg havi n
hydroxyl and one R substituent, the R substTtuent is

d hyd I b § f i ]
Snire i o or RGeS e igbly prltirreg PEASE Ur BGEEIEANS dord

groups in sai boxylilc ratidsaarieorthuse w theafiormugasups. Usual | y
this neans reducing at |east 50% of the nitro groups to am no groups
in a conpound or m xture of conmpounds j the formula 15 [err] 20
wherein Rlgerr] is a substantially saturatedihydrocarbon-based

substituent of at least 10 al ip

(b_a&@frs;ba, b and

(R'?), Formula X

10
(OH)
wvhere R% in Formula X is an aliphatic hydrocarbon group
containing at least 4 to W 400 carbon atoms, a is an
15 integer of from 1 to 3, b is 1 or 2, c is zero, 1, or 2 and
preferably 1 with the proviso that R' and a are such that
the acid molecules contain at least an average of about
twelve aliphatic carbon atoms in the aliphatic hydrocarbon
substituents per acid molecule. And within this latter
20 group of oil-soluble carboxylic acids . the aliphatlc-hydro-
K carbon substituted salicylic acids wherein each aliphatic
hydrocarbon substituent contains an average of at least
about sixteen carbon atoms per substituent and one to three
substituents per molecule are particularly useful. Salts
25 prepared from such salicylic acids wherein the aliphatic
hydrocarbon substituents are derived from polymerized
olefins, particularly polymerized lower l-mono-olefins such
as polyethylene, polypropylene, polisobutylene,
ethylene/propylene copolymers and the like and having

30 average carbon contents of M 30 to ﬁbﬁﬁl 400 carbon -

atoms.

The carboxylic acids corresponding to Formulae VIII-IX
above are well known or can be prepared according to proce-
dures known in the art. Carboxylic acids of the type

35 illustrated by the above formulae and processes for pre-
paring their neutral and basic metal salts are well known
and disclosed, for example, in 'such U.S. Patents as
2,197,832; 2,197,835; 2,252,662; 2,252,664; 2,714,092,
3,410,798 and 3,595,791.
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- - H

e are each i‘'ndependently an integer of 1 up to three tines. t he nunber
of aromatic nuclei present in Ar with the pro- 25 viso that the sumof a,

b and e does not exceed the unsati sfied val ences of Ar; and Ar is an
aromatic noiety having O to 3 optional substituents selected from

| ower. al kyl, |ower al koxyl, halo, or conbi nations of two or nore of
said optional substituents; 30 with th& [%Jov'T so that when Ar is a benzene
nucl eus havi ng onl.y one hydroxyl and one R substituent, the err
substit uent i ANGERRE otYPS 0f0 ‘B%l-}ch?'j;dP&@yl%éﬁbgt iGarhexylate Jaj:flT'le

conposi tion ggelheifir esleds | INPEALLBNCOABE Stlidse dexnivsd efrom Aaldthy D)

(1) or* (A, (B .and (O are useful in 3 t Wp- st roke cycl e engi nes. en
t he conposi t?éﬁ‘%ﬁ‘ﬁ%ﬁ%é&g the(ﬁ?“&ﬁ&q( Iﬁg"’(’:l"}‘\,{f?hese conponents are present

in the wgi ght range of 97:3 to 80:20; preferably 95:5 to
A3 R''— CHCOOH Formula XI
CH,COOH
10

wherein R! is as defined above in Formula VIII. Such salts

and means for making them are set forth in U.S. Patents

3,271,130, 3,567,637 and 3,632,510, which-are-hereby—incor—
15 -peoreated-—by—referense—in-~Shis—rogard. '

Other patents specifically describing techniques for
making basic salts of the hereinabove~described sulfonic
acids, carboxylic acids, and mixtures of any two or more of
these include U.S. Patent Nos. 2,501,731; 2,616,904:

20 2,616,905; 2,616,906; 2,616,911; 2,616,924; 2,616,925;
' 2,617,049; 2,777,874; 3,027,325; 3,256,186; 3,282,835;
3,384,585; 3,373,108; 3,365,396; 3,342,733; 3,320,162;
3,312,618; 3,318,809; 3,471,403; 3,488,284; 3,595,790; and

3' 62911090 T E di-aaloniren—yfiiara——nrrterrts a5 e LG L
25 incorporated in this present specifieation for their

disclosures in thi gatd as well as for their disclosure

= b ~ — —n e T D D Tt e T e e T T e

Neutral and basic salts of phenols (generally known as
phenates) are also useful in the compositions of this
30 invention and well known to those skilled in the art. The
phenols from which these phenates are formed are of the
general formula

35 (R'M), (Ar#)

(xH), ~ Formula XII

]
wherein R', n, Ar*, X and m have the same meaning and
preferences as described. hereinabove with reference to
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éﬁﬁﬁﬁﬁgﬁwﬁﬁlﬁﬁf erably from 93:7 to 88:12. . \Wen the conposition
donp+tses—tA ™ and (C), these conponents are present in the

flol}l o y wei ght : Component General ly Preferred
Mpsit gﬁ‘;g%@f (A 70-94 76-94 80-90
(1B) 8 3 12 5-10 (O

1+ 12 ~The conponents of this invention

conponent S rRyYIRELAr VITAL alisd ajsp]sytwo stroke cycle formul ati on.
The followi ng spegific illLustrat IestC|be how omake
det er gent / di sper SAnTERERG Y& é#r]r%g ?‘§513% R}?F@ﬁt&ﬁ“rﬁlf"i oﬁéﬁf’s
(B) and (C) fxfou hplsehoblenioforthe gemerahefermna.lapl es, as well as in this

specification and the appended cl ai pg~al | percentages, parts and
rati os are by wei ght, unl ess othe 2\ EKpressly stated to the
contrary. Tenper at ures Ry p—degie Jept+gr(Qf) ( *C.) Pormala?XIII
expressly stated to the contrary : AMPLE 1A

(R‘M)z

10

wherein a is an integer of 1-3, b is of 1 or 2, z is 0 or

1, R® in Formula XIII is a substantially saturated
hydrocarbon based substituent having an average of from 30

15 to bdut 400 allphatlc carbon atoms and R is selected from
& ; RGASY lower alkyl, lower alkoxyl, nitro,

and halo groups.
One particular class of phenates for use in this

invention are the basic (i.e., overbased, etc.) Group IIA
20 metal sulfurized phenates made by sulfurizing a phenol as
described hereinabove with a sulfurizing agent such as
sulfur, a sulfur halide, or sulfide or hydrosulfide salt.
Techniques for making these sulfurized phenates are
described in U.S Patents 2,680,096; 3,036,971 and 3,775,321,
25 . . .

Other phenates that are useful are those that are made

~from phenols that have been linked through alkylene (e.g.,
methylene) bridges. These are made by reacting single or
30 multi-ring phenols with aldehydes or ketones, typically, in
the presence of an acid or basic catalyst. Such linked
phenates as well as sulfurized phenates are described in
detail in U.s. Patent 3,350,038; particularly columns 6-8
thereof, whioh—ia-hereby—-ineorperated—k sference—£ i

35 —m-ehts—regﬂd—. '
Naturally, mixtures of two or more neutral and basic
salts of the hereinabove described organic sulfur acid,
carboxylic acids and phenols can be used in the

: | AMENMDED SHEET
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A mixture of 4578 parts of a polyi sobutene-substituted 25 phenol prepared
by boron trifluoride-phenol catalyzed al kyl ati on of phenol with a

pol yi sobut ene havi ng a nunber aver age nol ecul ar wei ght of approxi mately
1000 (vapor phase osnonetry), 3052 parts of diluent mneral oil and 725
parts of textile spirits is heated te @8[err] to achieve honogenity. 30
After cooling to 30[err], 319.5 parts of 16 nolar nitric acid i n 600
parts of wat Qfoﬁpoeddddart@ éhethid urvesbbbhug iUsuallyethesaigutealieand

t he nixture era e hel.ow 40 er there ctlon xt ure |s
stirred for ﬁlﬁ t‘?m} be SL?M &T;q}lr‘iﬂlbt genes £4um, o
transferred tmﬁancmt’& inedading uekskhres Tbifs twex coxt mn:te fi any of
treatedvvlthéhese

5

(B) (III) The Hydrocarbyl-Substituted Amine

The hydrocarbyl-substituted amines used in making the
compositions of this invention are well known to those of

10 skill in the art and they are described in a number of
patents. Among these are U.S. Patents 3,275,554;
3,438,757; 3,454,555; 3,565,804; 3,755,433; and 3,822,2Q3.

-t =Y

. ,,/~/ - -
15 on including their method of

The -hydrocarbyl amines wuseful in. this invention
include monoamines of the general formula

20
AXNR? . Formula XIV

~Illustrative of such monoamines are the following:
25 . poly(propylene)anine
N,N-dimethyl-N~-poly(ethylene/propylene)amine
(50:50 mole ratio of monomers)
poly (isobutene)amine
N,N-di (hydroxyethyl)-N-poly(isobutene)amine
30 poly(isobutene/l-butene/2-butene)anmine '
(50:25:25 mole ratio of monomer)
N-({2-hydroxypropyl)-N-poly (isobutene)amine
‘ﬁ-poly(l-butene)-aniline
N-poly (isobutene)~morpholine .
35 The hydrocarbyl substiéuted amines useful in forming
the compositions in this invention include certain N-amino-
hydrocarbyl morpholines which are not embraced in the

TN T
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- 44 + additional 127.8 parts of 16 nolar nitric acid in 130 parts of

wat er at” 25-30[err]. The reaction mxture is stirred for 1.5 hours and then
stripped to 220 /30 tor. Filtration provides an oil solution of the
desired internediate (1A). EXAMPLE 1B A m xture of 810 parts of
the oil solution of the (1A intermedi ate-dsscri bed in Exanple 1A, 405
parts of isopropyl alcohol and 405 parts of toluene is charged to an
appropri at el ygernesthlauFormala XIW| aboven odhese hydyocardydrubsgituated

added and t he gl t &l ﬁﬁ‘qi h t to
renove any resi H’ﬂﬂ@ﬁ’%{g&ﬁg S f#‘?% %géaﬁ%%cl ave a{fgfpre{s{gére of
29-55 psig while the content is st ed and heated to 27-92[err] for a
total of thirteen hours. Bi gy eX@gss hydrogen is re- noved fromthe

reaction rg xture by evacuation ang_plrging with nitrogen fourpd ’Ejﬂ&%a‘ xyhe
reaction mxture is then filtdred through di atonmaceous earth an

filtrate strip- ped to providg an oil solution of the desi red am no phenol .
This solution contains 0.578% nitrogen.

wherein R’ is an aliphatic hydrocarbon group of from abeut

10 30 to M 400 carbons, A is hydrogen, hydrocarbyl of from
1 to 10 carbon atoms or hydroxy hydrocarbyl group of from
1 to 10 carbon atoms and U is an alkylene group of from 2
to 10 carbon atoms. These hydrocarbyl-substituted
aminohydrocarbyl morpholines as well as the polyamines

15 described by Formula XV are among the typical hydrocarbyl-
substituted amines used in preparing compositions of this
invention.

_ (B) (IV) The Nitrogen-Containing Condensates of Phenols,
20 Aldehydes, and Amino Compounds -

The phenol/aldehyde/amino compound condensates useful
in making the compositions of this invention include those
generically referred to as Mannich condensates. Generally

25 they are made by reacting simultaneously or sequentially at
least one active hydrogen compound such as a hydrocarbon -
substituted phenol (e.g., an aikyl phenol wherein the alkyl
group has at least Mb 30 up to w& 400 carbon atoms),
having at least one 'hydrogen atom bonded to an aromatic

30 carbon, with at least one aldehyde or aldehyde-producing
material (typically formaldehyde or formaldehyde precursor)
and at least one amino or polyamino compound having at
least one NH group. The amino compounds include_primary or
secondary mono-amines having hydrocarbon substituents of 1

35 to 30 carbon atoms or hydroxyl-substituted hydrocarbon
substituents of 1 to W 30 carbon atoms. Another type
of typical amino compound are the polyamines descrlbed

RTINS TG i
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EXAMPLE 2 A m xture of 906 parts of an oil solution of an al kyl
phenyl sulfonic acid (having an average nol ecul ar wei ght of 450, vapor
phase osnonetry), 564 parts mneral oil, 600 parts toluene, 98.7 parts
magnesi um oxi de and 120 parts water is blown with carbon dioxide at a
tenperature of 78-- 85 for seven hours-#&%-a rate of about 3 cubic feet of
carbon di Qﬁ}iﬁ%hheoﬁﬁc s3RMof the adfiStedrifddehQontdilitd UbpobrisCONSt ant | y

agi tated throughout ﬁhe car bonat1 on. ter carbonation, the reaction

m xture is stri Fpesplayy teHoeamipes hiciude raetdiyk etbyk arvindu metiyl tastadecyl arfine,

filtrate | %niﬁrr\]e,oailethyl amine, diethanol amine, dipropyl amine and so forth. The following
U.S. Patents contain extensive descriptions of Mannich condensates which can be

used in making the compositions of this invention:

2,459,112 3,355,270 3,459,661 3,591,598
2,962,442 3,368,972 3,461,172 3,600,372
2,984,550 3,413,347 3,493,520 3,634,515
3,036,003 3,442,808 3,539,633 3,649,229
3,166,516 3,448,047 3,668,743 3,697,574
3,236,770 3,454,497 3,686,629

Condensates. made from sulfur-containing reactants can also be used in the
compositions of the present invention. Such sulfur-containing condensates are
described in U.S. Patent 3,368,972; 3,649,229; 3,600,372; 3,649,659; and
3,741,896. Generally the condensates used in making the compositions of this
invention are made from a phenol bearing an alkyl substituent of 6 to 400 carbon
atoms, more typically, 30 to 250 carbon atoms. These typical condensates are made
from formaldehyde or C,_; aliphatic aldehyde and an amino compound such as those
used in making the acylated nitrogen-containing compounds described under (B)(l).
The amino compound may also include (2} heterocyclic-substituted polyamines of the
formula

RS — Ii]_(_U ?#U N U,Y Formula IV
R® RS
wherein R® and U are as defined hereinabove, m is O or a whole number of 1 to 10,
m’ is a whole number of 1 to 10 and Y is an oxygen or divalent sulfur atom or a N-R®
group and (3) aromatic polyamines of the general formula
Ar(NRsz)y Formula V
wherein Ar is an aromatic nucleus of 6 to 20 carbon atoms, each R® is as defined
hereinabove and- y is 2 to 8. Specific examples of the heterocyclic-substituted
polyamines (2) are N-2-aminoethyl piperazine, N-2 and N-3 amino propyl morpholine,
N-3-{dimethyl amino) propyl piperazine, etc. Specific examples of the aromatic

polyamines (3) are the various isomeric phenylene diamines, the various isomeric
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- 45 - solution of the desired overbased magnesium aﬁﬁ?ﬂﬁﬂéw QHEET

netal ratio of about 3. EXAMPLE 3 A pol yi sobyt i

‘anhydride is prepared by reacting a chl’ori nated pol y(i|s @%r@ rc% glan
‘average chlorine content of 4.3%and an average of 82 cé % wi t

mal ei ¢ anhydride at about 200[err]. The resulting pol - cigni c

anhydri de has a saponification nunber of Qg. To a mxture of 1 246 parts
of this succinic anhydride and 1000 parTs f 6l uene t‘rm. epegesmobehettat

25[err] 76.6 parts ofhbgel u?fe@&red T rdesdsd ebs ecint- @pazalier b .

and 125 parts of water is_ added drop-wi se over a period of e hour. The
mxture is theFeateoiRg aboud IQB(eaH“’ lamypantion of quFFm CORROURE} | um

gé'rfjﬁm 'ant ;ﬁf‘%{)i]?di ;t [EHP 2N GmE0dx’ IpbERioaE P6LYiaivtelyde tarﬁae1h%n$ a
equ:.valent portions of amino compound (an equivalent
of amino compound is its molecular weight divided by
the number of =NH groups present). The conditions
under which such condensation reactions are carried
out are well known to those skilled in the art as
evidenced by the above-noted patents.

A particularly preferred class of condensation
products for use in the present invention are those
made by a "2-step process" as disclosed in commonly
assigned U.S. Serial No. 451,644, f£iled March 15, 1974
and published as U.S. patent 4,454,059. Briefly, these
nitrogen containing condensates are made by (1)
reacting at least one hydroxy arcmatic compound .
containing an aliphatic-based or cycloaliphatic-based .
substituent which has at least 30 carbon atoms and up
to 400 carbon atoms with a lower aliphatic C,,
aldehyde or reversible polymer thereof in the presence
of an alkaline reagent, such as " an alkali metal
hydroxide, at a temperature up to 150°C: (2)
substantially neutraiizing' the intermediate reaction
mixture thus formed; and (3) reacting the neutralized
intermediate with at least one compound which contains
an amino group having at least one -NH group.

More preferably, these 2-step condensates are
made £rom (a) phenols bearing a hydrocarbon-based
substituent having 30 to 250 carbon atoms, said
substituent being derived from a polymer of propylene,
l-butene, 2-butene, or isobutene and (b) formaldehyde,
or reversible polymer thereof, (e.g., trioxane,
paraformaldehyde) or functional equivalent thereof,

—
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(1 )

“ ﬁmn

4m xture of 1500 parts of chlorinated pol y(isobutene) (of
off about 950 and having a chlorine content of 5.6%, 285

ylterte pol yam ne having an average conposition cor r espondi ng
Iy to tetraethyl ene pentam ne and 1200 parts of benzene is
he mxture's tenperature 2 then sIovay I n- creased over

per| od '.[O 170[ er Il e benzene is renov The cool ed m xture
, Retiel

CAREY L) apA & h & k% ensbgsﬁlwmmmxx as

Th t lede L9g
i's mXxtathyl apedyhﬁ:.&féAé% ?!é?@g_tﬁlg?r%éwga{;u;ﬁe rﬁ& U?g #%O#%ﬁ%d

sodi um carbonate |s add
and the P h g"bﬁgaﬁid defiadl b a% th prafereedi clagss cof

to cool
"stripped tOcaﬁaéndﬁtes can be found in the here:.nabove_ noted U.S.

and

Serial No. 451,644, published as U.S. patent
4,454,059, )

(C) e o enols

The aromatic moiety, Ar, of Formula IIcan be a single
aromatic nucleus such as a benzene nucleus, a pyridine
nucleus, a thiophene nucleus, a 1,2,3 ¢ 4-tetrahydronaphtha-
lene nucleus, etc., or a polynuclear aromatic moiety. Such
polynuclear moieties can be of the fused type; that is,
wherein at least one aromatic nucleus is fused at two
points to another nucleus such as found in naphthalene,
anthracene, the azanaphthalenes, etc. Alternatively, such
polynuclear aromatic moieties can be of the linked type
wherein at least two nuclei (either mono- or polynuclear)
are linked through bridging linkages to each othe:_:. Such
bridging linkages can be chosen from

carbon-to-carbon single bonds, ether linkages, keto
linkages, s{zlﬁ.de linkages, polysulfide linkages of 2 to 6
sulfur atoms, sulfonyl 1linkages, sulfonyl 1linkages,
methylene linkages, alkylene linkages, di-(lower
alkyl)methylene 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 linkages 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 both a methylene linkage and a:
covalent bond. Such a nucleus may be considered to have 3
nuclei but -only two of them are aromatic. Normally,
however, Ar will contain only carbon atoms in the aromatic

AMENDED  SHEET “




- 46, - 'the desired pol yi sobut enyl pol yan ne having a nitrogen content of
4. 59% EXAMPLE 5 A mxture of 140 parts of toluene and 400 parts of
“a pol yi sobut enyl succinic anhydrlde (prepared fromthe poly- (isobutene)
havi ng a nol ecul ar wei ght of about 850, vapor phase osnonetry) having a
saponi fication nunber of 109 and 63.6 paLtgyof an ethylene am ne mxture
having an average conposition corresponding in stoichionetry to

tetraet hyl eng.pe taeac”ﬁ S dto LC. hast hgena F/
azeotrope is rerm g‘?ﬁetr eggfl%%n m x%égéf?é th%}r%&ﬂgat gd th 1?@ err| %‘i’i‘x%
under reducednamaticengdetiien|Aren@resases to distil I The resi dual

acyl ated pol yam ne has a nitrogen content of 4.7%

OO :’:

H
10
MeO _
Me Me Me — Nit
= “OI0C O
H — H H - H
N
H H
20

H MeO
30
H

35

etc.

When the aromatic moiety Ar is a linked polynuclear
aromatic moiety it can be represented by the general
40 formula '

ar (Lng-ar) ,(Q) .,

wherein w is an integer of 1 to W 20, ar is as
45 described above with the proviso that there are at least 3
unsatisfied (i.e., free) valences in the total of ar
groups, Q and m are as defined hereinbefore, and each Lng

o REPLACEMENT SHERT|
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EXAMPLE *6 * To 1,133 parts of ‘commercial diet hyl ene triam ne heated at

110- 150[err]

Is slowy added 6820 parts of isostearic acid over a period of

two hours. The m xture is held at 150[err] for one hour and then heated to

180[err] over
205[ err] over
nitrogen tor

an additional hour. Finally, the mxture is heated to
0.5 hour; throughout this r_l_ea ing, the mxture is blown with
enove vol atiles. The m'xture rs hel d at 205-230[err] for a

desired acyl at®d®p

EXAVPLE 7

b&zﬁoxﬁ&:@%iﬁboﬁ mnglgmonas sekhlert Qligkages

- total of 11.5, hourizr thens_lsjé{# ag&é%ﬁ%&aﬁq% L to prgw de!Ehe
Ma

phenol (havi n?eagm)l g_a_(bu_l)ar wei ght of about 900, vapor phase
L] * '

5

10

15

20

25

30

0
|
keto linkages (e.g., =C-), sulfide linkages (e.g., -S-),
polysulfide linkages of 2 to 6 sulfur atoms (e.g., -S,-,-),
sulfonyl linkages (e.g., -S(0)-), sulfonyl linkages (e.g.,
-S(0),~), lower alkylene linkages (e.g., -CH,~, -CH,-CH,-,
-CH-CH-, etc.), di(lower alkyl)-methylene linkages (e.q.,
l .
R*
CR*,~), lower alkylene ether linkages (e.g., -CH,0-,
-CH,0~-CH,~, =CH,-CH,0~, ~CH,CH,0CH,CH,~, —-CH,CHOCH,CH-,

-cuzclznoclzncnz-, R* R°

R* R*
etc.), lower alkylene sulfide linkages (e.g., wherein one
or more =-0O-’s in the lower alkylene ether linkages is
replaced with an -S- atom), lower alkylene polysulfide
linkages (e.g., wherein one or more ~0-’s is replaced with
a =S, , 'group), amino linkages (e.g., -N-, -llv-, -=CH,N~-,

I

: H R*
-CH,NCH,~, -alk-lir- vhere alk is lower alkylene, etc.),

‘polyamino linkages (e.g., =N (alkN), . Where the unsatisfied

35

40

free N valences are taken up with H atoms or R* groups),

and mixtures of such bridging linkages (each R*®* being a |
lower alkyl group). It is also possible that one or more

of the ar groups in the above-linked aromatic moiety can be

replaced by fused nuclei such as ar Tfarl> ,.

REPLACEMENT SHEET
0 2 DEC 1997

AMENDED SHEET

n%*'“{'ﬁ: B Smmm  amegee



- L3

- 47, osnonetry), 500 parts of mneral oil (a solvent refined paraffinic
oil having a viscosity of 100 SUS at 100[err]F.) and 130 parts of 9.5%
aqueous di net hyl am ne solution (equivalent to 12 parts am ne) is added
drop-w se, over an hour, 22 parts of a 37% aqueous sol ution of fornmal dehyde
(corresponding to 8 parts al dehyde). During the addition, the reaction
tenperature is slowy increased to 100[err] and held at that point for
three hours while the mixture is blown wt3Bnm+trogen. To the cooled
reaction mxture i g added;100 parts tol yene and\50 parts m xed butyl

al cohol s. The orgefiwg phage i s washed- ge tinmeg with water until neutral

to litnus pape Te i I5Y ered—and pped to
200[ err]/5-10 tjo : Si due is an [ of the final product

1-10

H H
Me
10 ¢
Me
H H ] -
15 H H 02DEC 1997
20 N—
H
H H 1-10
etc.
25

Usually all these Ar moieties are unsubstituted except

for the R, ~OH and -NH, groups (and any bridging groups).

For such reasons as cost, availability, performance, etc.,

the Arxr moiety is normally a benzene nucleus, lower alkylene

30 bridged benzene nucleus, or a naphthalene nucleus. Thus,
a typical Ar moiety is a benzene or naphthalene nucleus
having 3 to 5 unsatisfied valences, so that one or two of
said valences may be satisfied by a hydroxyl group with the
remaining unsatisfied valénces being, insofar as possible,

35 either ortho or para'to a hydroxyl group. Preferably, Ar
is a benzene nucleus having at least 3 unsatisfied valences

so that one can be satisfied by a hydroxyl group with the
remaining 2 or 3 being either ortho or para to the hydroxyl

group.

40
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EXAMPLE 8 ' A mixture of 140 parts (by weight) of a nmineral oil, 174
parts of a poly(isobutene) (nolecular weight 1000)-sub- stituted succinic
anhydri de having a saponification nunber of 105 and 23 parts of isostearic
acid is prepared at 90[err]C. To this m xture there is added 17.6 parts of
a mxture of polyal kylene am nes having an gyerall conposition corres-
ponding to that of tetraethylene pentanlne a 80[err] 100[err]C thrnughout
a period of G S aTo T - T N o (= 1014.90, 1.5 SXOf DL 1 N} AP -
bl own at 225[err : mnth nltrogen at 3 rate of 5 ounds e' our foﬁ
hours wher euptiodnfe ph@ t 31 dphatk 1ay Gagtheniiakons at hsSOB‘{ AYREp qan’havedup

s dried al 235 Qibfs (4¥o laflPHhatdedldkich 13€0REL] CHGPE haitlsith

provi de the desi produ in oil solutlon. his 1nvgntign al so
cont enpl at es a@%é:@n b@hareaeaq.u gt usuaddy uthe mmgﬂa@n $0Rp6ai shehs
of this ingentdQiapdhespeot fpesadd t ifwes eachidardilt Lonvaiélens) addi thye
types as antI-OXI an{s, extrene pressure agents, corr03|om| n b ting
agents, pour[ﬁ#?ﬁaﬁéﬁrEgéﬁﬁﬁsAﬁxﬂc?he total number of COUpsS present
is indicated by the value for "a" in Formula/ Usually,

10 to @btk 750, more typically, up to ki@
carbon atoms.
Generally, the hydrocarbon-basgéd: groups R’ are made

from homo- or interpolymers (e.dq., opolymers, terpolymers)

of mono-~ and di-olefins having g to 10 carbon atoms, such

15 as ethylene, propylene, but e-l isobutene, butadiene,

isoprene, 1l-hexene, _l-octe e, gtc. Typically, these
ch as_',-'homopolymers of ethylene.
be de::ived from the halogenated

olefins are l-moncolefins

The R groups can also
(e.g., chlorinated or k ominatéé) analogs of such homo- or

20 interpolymers. The R’ groupéfcan, however, be made from
other sources, sugh as monomerlc high molecular weight
alkenes (e.g., l-fetracontefie) and chlorinated analogs and
analogs;/thereof, aliphatic petroleunm
fractions, particularly éaraffin waxes and cracked and

25 chlorinated/analogs and /hydrochlorinated analogs thereof,
» synthetic alé enes such as those produced by the

hydrochlorinated

white oil

3

30

As used herein, the term "hydrocarbon-based" denotes

a group having a carbon ato‘m directly attached to the re-
mainder of the molecule and having a predominantly hydro-

35 carbon character within the context of this invention.
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- .48 ; stabilizing agents, ant i'- f oam agents, and other such addi -

tive materials known generally to those skilled in the art of
formulating lubricating oil conpositions. Dye may be used for
identification purposes and to 5 indicate whether a two-stroke cycle
fuel contains | ubricant. coupling ageggs-such as organic surfactants
are i ncorporated into sone products to provide better conponent

solubi |1 ti es gl d fprayestyitldd ishoBakelll yraupl can tohtadncap 1o one
Anti - wear ubricity I rovers are used in speci al | i cationg
such as raawhmocasbommi aalgifor evigry Qq%ﬂacﬂ?ﬁn réjl? ¢ps provided

Scavenger s ORrHANTDASHERY dmmon radi&@.ﬂ.l tddwlrﬁaersigndﬁmmttmsameaﬂ

el bgenat Edbiéiééma&aaaﬁh ISR o B TR R e Fat OF | o Beme=BEE -

used for $hi sppiedi SRENQRA in the aMStwill ber ravsm oﬁhlsludmrsa@icallls

types are and gh include, for example, hydroxyl, halo (especially

chloro and fluoro), alkoxyl, alkyl mercapto, alkyl sulfoxy,

etc. Usually, however, the hydrocarbon-based groups é/ are

purely hydrocarbyl and contain no such non-hydrocarbyl

10 radicals. The hydrocarbon-based groups are substantially

saturated. By substantially saturated it is meant that the

group contains no more than one carbon-to~carbon

unsaturated bond for every ten carbon-to-carbon single

bonds present. Usually, they contain no more than one

15 carbon-to~carbon non~aromatic unsaturated bond for every 50
carbon-to-carbon bonds present.

'I' N o]y omy omy o e by 030 - -V - arhbha¥t- - NG A0 a¥m S EARS - £

this invention are also substgntially aliphatic in nature,
that is, they contain no more/than one non-aliphatic moiety
20 (cycloalkyl, cycloalkenyl or//aromatic) group of six or less
carbon atoms for every ten/carbon atoms in the R group.
Usually, however, the R’ d¢foups contain no more than one
such non-aliphatic group fpr every fifty carbon atoms, and
in many cases, they contain no such non-aliphatic groups at
- 25 all; that is, the typi l R groups are purely aliphatic.
Typically, these purel / aliphatic R® groups are alkyl or
alkenyl groups. Specific examples of the substantially
saturated hydro'carboased R’ groups are the following:

a tetra(propyleng) group
30 a tri(isobutene}) group
a tetracontany) group
a henpentacon /- nyl group
a mixture of oly(ethyl‘ene/propylene) groups of phawta
35 to ghoi #0 carbon atoms
35 a-miyxture-of-the—oxidative or-nmechanieally-degraded

H
L
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be intorporated into two-stroke cycle oil formul ations. Qdorants or

deodorants are sonetines used for aesthetic 20 reasons. Lubricity
agents such as synthetic polyners (e.g., pol yi sobut ene havi ng a nunber
aver age nol ecul ar weight in t he range of 500 to 10,000), as neasured
by vapor phase osnonetry or gel pernﬁation chr omat ogr aphy, 25 pol yol
ether (e.g., poly(oxyethyl ene-oxypropyTe é)€thers) and ester/oils
(e.g., the ester_oils desgribed above) can al sg_be, used jn/fhe oi
cQnposi tions of PHTE VTV T O, P~ oPY Nt ar al2 o1 15 1 T aCt Fons Y ae Brrg

stocks (the rel ayoveaybon atamsus products fornmed during cofventi onal

ks (the re o |
purpose.  They ar® BEARAES Rty (RECRELEHEZY PRk olibs or “shomte

anount of 3 to 280 tb bewtnt:50 ocarbon adomssition. / ~Diluents such
Fange of 5 SER bR, B Bt EonRenk' o Spo Ty bbn' It
and 32 carbon atoms , ,

a mixture of poly(isobutene) groups hAving an average

of 50 to 75 carbon atoms '
A preferred source of the group R® arge poly(isobutene)s
10 obtained by polymerization of a C; reﬁf:f. ery stream having a
butene content of 35 to 75 weight /pércent and isobutene
content of 15 to 60 weight percent/in the presence of a
Lewis acid catalyst such as alumir( im trichloride or boron
trifluoride. These polybutene§¥ contain predominantly
15 (greater than 80% of total répeating units) isobutene
repeating units of the configuration

cH, |REPLACEMENT SHEET
- ' / D 2DEC W97
20 CH, c /
CH3 ——
The attachment of thd/hydrocarbon-based group R’ to the
25 aromatic moiety Ar of tl¢ amino phenols of this invention

can be accomplished by 4 /number of techniques well known to
those skilled in the fart. One particularly suitable
technique is the Friedel-cCrafts reaction, wherein an olefin
(e.g., a polymer ntaining an olefinic bond), or
30 halogenated -or hydrphalogenated analog thereof, is reacted
with a phenol. THe/reaction occurs in the presence of a
Lewis acid catalys$t (e.g., boron trifluoride and its
complexes .. with e ers, phenols, hydrogen fluoride, ‘etc.,
aluminum chlorjdé, aluminum bromide, 2zinc dichloride,
35 etc.). Methods and condi'.tions for carrying out such
reactions are ,éll known to those skilled in the art. See,
for example,/:the—discuse on—in—the artiele—e ok,
/

. AMENDED  SHEET |
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-49- ¢ ' Stoddard solvent) can also be included in the oil

conpositions of this invention, typically in an anount of 5to
25% When diluents are used it is as a direct repl acenent for
(A), i.e., 10 parts of (A) are replaced 5 with 10 parts of a

di | uent. Tabl e Il descrihegpseveral illustrative

bi odegr adabl e t wo- st roke cycl e engi ne oil Iubrlcant conp03|t|ons
({B this "ALk lhlt\iQm'@&' Phenols" in “KJ.rk-O -"v,';“-"t’f‘“" Srypeey’ o
PHENOL Chenical Techno ogY y second dlthBET ﬁggl\ﬂ' b sprass® o4y

E\XANPEENYL g@@HRAEnGérsﬂﬂiéw PthEM&E-,Ea AIDEL o XéFPIEhh Wilfy and

B JEINYL 8
00 o Comegny, N.¥.,; 1963\ ofhlr equaliy - epRReRRs a’ﬁg
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group R to thS e id FE(ISEWE§ At wiPy Bectd 4 agzly to
those skilled in the art.

As will be appreciated from inspection of Formula II
the amino phenols of this invention contain ajf least one of

10 each of the following substituents: a hydrgfyl group, a R’
group as defined above, and a primary ay € group, =-NH2.
Each of the foregoing groups must be atfached to a carbon
atom which is a part of an aromatig ] ucleus in thg. Ar
moiety. They need not, however, eagh /be attached to the

15 same aromatic ring if more than oge faromatic nucleus is
present in the Ar moiety.

In a preferred embodiment, f vy amino phenols of this
invention contain one each of 7.‘ foregoing substituents
(i.e., a, b and c are each 1)fand but a single aromatic

20 ring, most preferably benzen This preferred class of

te by the formula

amino phenols can be represep
oH

' # (WH,) .,
R O —f ('426)2 Formula XVI

25 .
wherein the R’ group substantially saturated hydro-
carbon-based group off £e@e 30 to abeut 400 aliphatic
carbon atoms located § rtho or para to the hydroxyl group,
R® is a lower alkyl v f ower alkoxyl, nitro group or halogen

30 atom and z is O #f 1. Usually z is 0 and R’ is a
substantially sat ' ated, purely hydrocarbyl aliphatic
group. Often it - an alkyl or alkenyl group para to the
-OH substituent.

in these.prefer:
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'REQEACBVEN?I -;__ )Er‘r, two-stroke cycle engines the lubricating oil . can

'fectly ifhjkcted into the intake manifold or crankcase al ong
; gﬂgn%ﬂel into the -fuel just prior to the time the fuel
enfers t he cotbysti on chanber. The t wo- stroke cycle lubricants of
1 ¢an be used 30 in this type of engine.
As is well to those skilled in the 38t+ two- stroke cycle
ubricating oil's are. often added dlrectl to the fuel to

forma mxture ofIn lw 1i<he L ANIVTIY = 0 e AL

ot &qﬁ;en%ﬂ tpﬁveg g onlﬁﬁ%?@% %%b#lfc;thffE’t ) %ﬁdg \émeaglrgl ltCe

scope of thi

contain per 1 part of oil 15-250 part g fueI typically they
contain 1 part oil to 50- 100 pargg fuel. The fuel s used
In two-stroke cycle engines are wel | 40 known tjf "those skilled in the
art andﬁjsually contain a ' .pﬁﬁgion o anormally liquid fuel
such as hydrocar bonaceous Qﬁt;z stillate (e.o. ’Fé%ﬂia XVIT

r?

wherein R’ is derived from homo -/w ymerized or interpoly-
.10 merized C,.10 1-olefins and has ajy average of from akmat 30

to agemt 400 aliphatic carbonfatoms and R® and z are as

defined above. Usually R’ i fderived from ethylene, pro-

PYlene, butylene and mixtuxnf f= thereof. Typically, it is

derived from polymer:l.zed ige butene. Often R’ has at least
15 ablmbOwalimhrt e SR SIE™ 8 na 2 is zero.

The amino phenols of the present invention can be
prepared by a number of synthetic routes. These routes can
vary in the type reactions used and the sequence in which
they are employed. For example, an aromatic hydrocarbon,

20 such as benzene, can be alkylated with alkylating agent
such as a polymeric olefin to form an alkylated aromatic
intermediate. This intermediate can then be nitrated, for
example, to form polynitro intermediate. The polynitro
intermediate can in turn be reduced to a diamine., which can

25 then be diazotized and reacted with water to convert one of
the amino groups into a hydroxyl group and provide the
desired amino phenol. Alternatively, one of the nitro =
groups in the polynitro intermediate can be converted to a
hydroxyl group through fusion with caustic to provide a

30 hydroxy-nitro alkylated aromatic which can then be reduced
to provide the desired amino phenol.

Another useful route to the amino phenols of this
invention involves the alkylétion of a phenol with an ole-
finic alkylating agent to form an alkylated phenol. This

35 alkylated phenol can then be nitrated to form an

A&i’éﬂéﬁ% ' “‘hLET \l
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gasol j ne as tefined by ASTM Specification D-439-73). $u f-uers can also
- contain non-hydrocarbonaceous materials such as al cohql §, @P' J§gm7
organo-nitro conpounds and the like (e.g., nethanol, t Han ethyl
ether, methyl ethyl ether, nitronethane) are al so wthi n-the-seepe—of-this
invention as are liquid fuels derived from veget abl e dr m neral sour ces
such as corn, alfalfa, shale and coal. | €s of su tifes Tare
conbi nati ons 0f. gasol,i.n and than es uel and et her, soI i ne
ni t.r onet hane fnteqrm?,g &I’é?‘ é?@éld f‘é'céas%?’i‘ng’ e (FoRvel t?’n?’@
of hydrocar b(ﬁ“esimangamindSBﬂétmls npyparédueingOlt r 1east aéoinée é@%the

distillation ' a 20 rjC..at the.90%distillation point.
Two- st roke c}@&é&%uérg%gé 3’%(5?3%5’?1 gFﬂ'éP additives which are well known to

t hose of ski Il in Téehan.gue&eﬁerculkyldtﬂtg aphénbtlsclamgeﬁrb&lsqdmﬁﬁ to

(T ) BRI A ChBCACRSS Gl B Sl

Kirk-Othmer "Encyclopedia of Chemical Technology"

demonstrates. Techniques for nitrating phenols are also

known. See, for example , in Kirk-Othmer "Encyclopedia of

Chemical Technology"”, Second Edition, Vol. 13, the article

10 entitled "Nitrophenols", page 888 et seq., as well as the

' treatises "Aromatic  Substitution; Nitration and

Halogenation™ by P. B. D. De La Mare and J. H. Ridd,

N. Y., Academic Press, 1959; "Nitration and Aromatic

Reactivity" by J. G. Hogget, London, Cambridge University

15 Press, 1961; and "The Chemistry of the Nitro and Nitroso

Groups”, Henry Feuer, Editor, Interscience Publishers,
N.Y., 1969. '

Aromatic hydroxy compounds can be nitrated with nitric

acid, mixtures of nitric acid with acids such as sulfuric

20 acid or boron trifluoride, nitrogen tetraoxide, nitronium

tetrafluoroborates and acyl nitrates. Generally, nitric

acid of a concentration of, for example, a% 30-90% is a

convenient nitrating reagent. Substantially inert liquid

diluents and solvents such as acetic or butyric acid can

25 aid in carrying out the reaction by improving reagent

contact. conditions and concentrations for nitrating

hydroxy aromatic compounds are also well known in the art.

For example, the reaction can be carried out at

temperatures of pe®® -15°c. to ¥t 150°C. Usually

30 nitration is conveniently carried out between % 25-

75°C. )

| Generally, depending on the particular nitrating agent

% 0.5-4 moles of nitrating agent is used for every mole

of aromatic nucleus present in the hydroxy aromatic inter-

35 mediate to be nitrated. If more than one aromatic nucleus

AMENDED SHEET




enhancers such as met hyl -t-butyl ether (MIBE), ethyl-t- butyl ether (ETBE)

-

and aromatics such as xylene and tol uene, dyes, antioxidants such as
2,6-di-tertiary-butyl- 4-nethyl phenol, rust inhibitors, such as al kyl at ed
succinic acids and anhydri des, bacteriostatic agents, gum

i nhibitors,
| ubri cants,

netal deactivators, denul gpf i=ers, upper cylinder
anti-icing agents. Concentrates containing the

ni t rogen- coni;silgﬂrégeaaﬂ i Q:rfé)rm&héieﬁy,othéhamdumrdﬁ aui tar®t thgoagehlti N

t he scope

20 to
and

10

15

20

25

30

35

Lo e SRUEIGER ron ALY ASH OB BE R o,

2Guch 8fiticlei prresent. nlor exdampbep a moleaiof Mmaplkthabeane-

based aromatic intermediate has, for purposes of this
invention, the equivalent of two "single ring" aromatic
nuclei so that ae#® 1-4 moles of nitrating agent would
generally be used. When nitric acid is used as a nitrating
agent usually gaee® 1.0 to Bt 3.0 moles per mole of
aromatic nucleus is used. Up to qﬁp!! a 5-molar excess of
nitrating agent (per "single ring" aromatic nucleus) may be
used when it is desired to drive the reaction forward or
carry it out rapidly.

Nitration of a hydroxy aromatic intermediate generally
takes 0.25 to 24 hours, though it may be convenient to
react the nitration mixture for longer periods, such as 96
hours.

Reduction of aromatic nitro compounds to the corres-
ponding amines is also well known. See, for example, the
article entitled "Amination by Reduction”" in Kirk-Othmer
"Encyclopedia of Chemical Technology", Second Edition, Vol.
2, pages 76-99. Generally, such reductions can be carried
out with, for example, hydrogen, carbon monoxide or hydra-
zine, (or mixtures of same) in the presence of metallic
catalysts such as palladium, platinum and its oxides,
nickel, copper chromite, etc. Co-catalysts such as alkali
or alkaline earth metal hydroxides or amines (including
amino phenols) can be used in these catalyzed reductions.

Reduction cén also be accomplished through the use of
reducing metals in the presence of acids, such as hydro-~
chloric acid. Typical reducing metals are zinc, iron and
tin; salts of these metals can also be used.

Nitro groups can also be reduced in the 2Zinin
reaction, which is discussed in "Organic Reactions", Vol.
20, John Wiley & Sons N.Y., 1973, page 455 et seq.
Generally, the Zinin reaction involves reduction of a nitro
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.conposi tions. As will be readily understood by those skilled in the art,
such concentrates can al so contain one or nore of the herei nabove descri bed
auxiliary additives of various types. Most testing for two-stroke
cycle applications is done in conparison to a reference oil of acceptable
quality. Thus, for exanple, in the Yamah%t1 E50S lubricity test, the goal is
to have a torque drop | ess than or equal “fo Tt he reference (the | ower the

nber, th bet t t
2;0: iri S pr&fﬁ?ﬁd ‘g%tgddﬁn‘@auﬁ ¢ &H‘%he pr%%ct %«%I I t
15, 000 partal&aimlmmtdrLsumfldés,tpoqwsuiﬁxﬂeslam@ hﬁdabsuMQﬂ§936 4.75
and the torque d&ggat%gi ref%é%ﬂﬁf twghﬁtrﬁge f&&ﬁ&e&orﬂylaéi&@t%hfy%ic

150: 1 fuel to oi
action; see, for example, the "aAmination by Reduction"

5 article, referred to above.

Typically the amino phenols of this inventlon are
obtained by reduction of nitro phenols with hydrogen in the
presence of a metallic catalyst such as discussed above.
This reduction is generally carried out at temperatures of

10 M 15°*-250°C., typically, ek®¥® 50°-150°C., and hydrogen
pressures of ghewt 0--2000 psig, typically, =2 50-250
psig. The reaction time for reduction usually varies
between gbp&! 0.5-50 hours. Substantially inert liquid
diluents and solvents, such as ethanol, cyclohexane, etc.,

15 can be used to facilitate the reaction. The amino phenol
product is obtained by well-known techniques such as dis-
tillation, filtration, extraction, and so forth. :

The reduction is carried out until at least ge®%t s50%,
usually about 80%, of the nitro groups present in the nitro

20 intermediate mixture are converted to amino groups. The
typical route to the amino phenols of this invention just
described can be summarized as

(I) nitrating with at least one nitrating agent at
least one compound of the formula

25

(CH) .

(R),— Ar’ Formula XVIII

30

wherein R* is a substantially saturated hydrocarbon-based
group of at least 10 aliphatic carbon atoms; a and e are
each independently an integer of 1 up to three times the
35 number of aromatic nuclei ﬁresent in Ar’ with the proviso
that the sum of a, b and c does not exceed the unsatisfied
valences of Ar’; and Ar’ is an aromatic moiety having 0 to

REPLACEMENT ﬁéfs‘i:ﬁe '
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trEaden- cont ai ni'ng sol ub‘ e organic conposition conprising a
A (A) at |east one vegetable oil conmprising a
e formul a [err]

ional substituents selected from \tHESHTUEYFeumedkding.

J*® lower alkyl, lower alkoxyl, nitro, and halo, or
combinations of two or more optional substituents, with the
provisos that (a) Ar’ has at least one hydrogen atom
5 directly bonded to a carbon atom which is part of an
aromatic nucleus, and (b) when Ar’ is a benzene having only
one hydroxyl and one R substituent, the R substituent is
ortho or para to said hydroxyl substituent, to form a first
reaction mixture containing a nitro intermediate, and (II)
10 reducing at least *ﬁ 50% of the nitro groups in said
first reaction mixture to amino groups.
Usually this means reducing at least a3 503 of the
nitro groups to amino groups in a compound or mixture of
compounds of the formula

15
(OH)c
l Formula XIX
(R%) ,——— Ar—— (No,),
20

wherein R* is a substantially saturated hydrocarbon-based

substituent of at least 10 aliphatic carbon atoms; a, b and

e are each independently an integer of 1 up to three times

the number of aromatic nuclei present in Ar with the pro-

25 viso that the sum of a, b and e does not exceed the

unsatisfied valences of Ar; and Ar is an aromatic moiety
having 0 to 3 optional substituents selected fron [piegraEe
(JorerEndeU™® lover alkyl, lower alkoxyl, halo, or
combinations of two or more of said optional substituents:; i

30 with the proviso that when Ar is a benzene nucleus having

only one hydroxyl and one R substituent, the R* substituent

is ortho or para to said hydroxyl substituent.

The composition of the present invention comprising

components (A) and (B) (I) or'(A), (B) and (C) are useful in

35 two-stroke cycle engines. When the composition comprises

(A) and (B) (I), these components are present in the weight

range of M 97:3 to Mso:zo; preferably 95:5 to M

- * AMENDED SQEETJ[ |




hydr ogen

10

15

20

25

30

35

rr], and Rlerr] are independently saturated or
ti c hydrocarbyl groups containing from8 to 24 carbon

gﬁﬁé@ﬁ@ jeget abl e oil conprises oleic sunflower oil, oleic
fl'o , oltei

c corn oil or oleic rapeseed oil, and contains at |east-
fand (B) (I') a detergent/dispersant conprising at
ast one acylated ni trogen-cont ai ni ng ébﬂ%bdhd havi ng a substituent of at

ngent wi 1 o) SPedS: S A ho BESRREE R o A, DT o ST 5

wherein the aphaa mompésﬂaiahkyd:@mprﬂgésamm, of(u)heaﬁane&fvj
e et o apmRanahts Y& Erdbail Th 4 AQFARRY BLOTY ny\ididnts

,fqma&@

Q

Component Generally Preferred Most Preferred
(a) . 70-94 76-94 - 80-90
(B) 5-18 3-12 5-10
(c) 1-12 1-7.5 3-6

The components of this invention are blended together

according to the above ranges to effect solution. It is

understood that other components beside the above-named
components may be present with this two-stroke cycle
formulation.

The following specific illustrative examples describe
how to make the detergent/dispersants and the amino phenols
which comprise components (B) and (C) of this invention.
In these examples, as well as in this specification and the
appended claims, all percentages, parts and ratios are by
weight, unless otherwise expressly stated to the contrary.
Temperatures are in degfees centigrade (°C.) unless
expressly stated to the contrary.

EXAMPLE 1A

A mixture of 4578 parts of a polyiscbutene-substituted
phenocl prepared by boron trifluoride-phenol catalyzed
alkylation of phenol with a polyisobutene having a number
average molecular weight of approximately 1000 (vapor phase
osmometry), 3052 parts of diluent mineral oil and 725 parts
of textile spirits is heated to 60° to achieve homogenity.
After cooling to 30°, 319.5 parts of 16 molar nitric acid
in 600 parts of water is added to the mixture. Cooling is
necessary to keep the mixture’s temperature below 40°.
After the reaction mixture is stirred for an additional two
hours, an aliquot of 3,710 parts is transferred to a second
reaction vessel. This second portion is treated with an

| AMENDED SHEET |
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. said acyl ating agent being linked to said am no conpound
,{ am do, am dine, or acyloxy amonium | inkage. 2. The
lfai m 1 wherein the acylating agent is a nobno- or

1rough an im

DECoWIbf

bl ycar boxylic kc] d, or reactant equival ent t her eof cont ai ni ng an
alTphati ¢ hydrocaf byl substituent of at-|lggst 30 carbon atons wherein the
Lsubstitient.d.s. satle froma homo- or interpolyner of Clerr] 1-nonoolefin or

m xt ur es t heste®@ivdeint nagbexdg;namﬁ-fdﬁﬁra)gémrsr and)fotﬂtélylmh addi-

P ompos (1 on & b”efﬁ%em Rier P Gengrat B Fa kPSR, iR, %nﬁ?im

nonocar boxyldf furmislatingn@ubiritatingndibr eompes iddrdrs. chains. 4.  The

Comst 111 o 1SS 08, 258 e APLEBSIBEe LS Y o

groups 5 indicate whether a two-stroke cycle fuel contains
lubricant. 'cOupling agents such as organic surfactants are
incorporated into some products to provide better component
solubilities and improved fuel/lubricant mix water
tolerance. .

10 Anti-wear and lubricity improvers are used in special
applications, such as racing and for wvery high
fuel/lubricant ratios. Scavengers or combustion chamber
deposit modifiers are sometimes used to promote better
spark plug life and to remove carbon deposits. Halogenated

15 compounds and/or phosphorus- containing materials may be
used for this application.

Rust and corrosion inhibitors of all types are and may
be incorporated into two-stroke cycle oil formulations,
Odorants or deodorants are sometimes used for aesthetic

20 reasons. |

Lubricity agents such as synthetic polymers (e.g.,
polyisobutene having a number average molecular weight in
the range of jud® 500 to Ml0,000), as measured by
vapor phase osmometry or gel permeation chromatography,

25 polyol ether (e.g., poly(oxyethylene-oxypropylene)ethers)
and ester oils (e.g., the ester oils described above) can
also be used in the oil compositions of this invention. .
Natural oil fractions such as bright stocks (the relatively
viscous products formed during conventional lubricating oil

30 manufacture from petroleum) can also be used for this
purpose. They are usually present in the two-stroke cycle
oil in the amotunt of M 3 to (Afet?® 20% of the total oil
composition.

Diluents such as petroleum naphthas or low molecular

35 weight esters boiling at the range of M& 38-90° (e.g.,

- | AMENDED SHEET |




- |
or mxtures of such polyanmines. 5.: The conposition of any preceding claim
Whierein the weight ratio of A:B(l) is the range of 97:3 to 80:20. 6. A
conposition of claiml further conprising at | east one
det ergent/ di spersant selected from (B) (I'l) at |east one neutral or
basic netal salt of an organic sulfur acid, phenol or carboxylic acid;
(B) (111) at |east one hydrocarbyl -subst 4® ed am ne wherein t he
hydrocar byl substituent s substantially aliphatic and contains at |east
12 carbon at Steddaxd t mobvent3o dant salsbanbge inicisded in the oil

- 54- compositions of this invention, typicaliy in an amount of
5 to 25%. When diluents are used it is as a direct
'replacement for (), i.e., 10 parts of (A) are replaced

5 with 10 part's of a diluent. '
Table II describes several illustrative biodegradable
two-stroke cycle engine oil lubricant compositions of this

invention.
TABLE II
-~ 10 AMINO
. PHENOL
DETERGENT-DISPERSANT OF
EXAMPLE  NATURAL OIL AMOUNT, pbu EXAMPLE AMOUNT EXAMPLE 1
A SUNYL 80 8 6 7.5 7.5
15 8 SUNYL 80 90 é 10.0 -
C HIGK OLEIC CORN OIL 96 2 1.0 3.0
“20 .
D HIGH OLEIC RAPESEED OIL 95 5 1.0 3.0
E HIGH OLEIC SAFFLOWER OIL 88 3 4.0 8.0
25 In some two-stroke cycle engines the lubricating oil

can be directly injected into the intake manifold or

crankcase along with the fuel or into the fuel just prior

to the time the fuel enters the combustion chamber. The

two-stroke cycle lubricants of this invention can be used
30 in this type of engine.

As is well known to those skilled in the art, two-
stroke cycle engine lubricating oils are often added
directly to the fuel to form a mixture of oil and fuel
which is then introduced into the engine cylinder. Such

35 lubricant-fuel oil mixtures are within the scope of this
invention. Such lubricant-fuel blends generally contain
per 1 part of oil 15-250 parts fuel, typically they
contain 1 ;;art oil to 50-100 .parts fuel.

The fuels used in two-stroke cycle engines are well

40 known to those skilled in ti'xe art and usually contain a
major portion of a normally liquid fuel such as

REPL ACEMENT% FRT arbonaceous petroleum distillate fuel (e.g., motor
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. _— DR APEMENT CHERT
t he am no phenol (C); and .. (B) (1V) at Iei%ﬁﬁﬁé%hmﬂ SEE]
ni t rogen-cont ai ni ng condensat e; of a phenol, al dehyfle}and ) N
conpound havi ng at | east one-NH group; and (%2%’@%& DNE
am no phenol of the general formul a [err] wherein .
Rlerr] is a substantially saturated, hydrocarbon- Eased substi tuent pf
at least 10 aliphatic carbon at ons=uPpOt & 750 al i phad P RN oY) ¢ SO
a, b and c are each independently an integer of gne up to three timnes

t he nunber ofasodime @asdefined dsynASTM Spemitfiicatkion D-439vV3).t hBuchhe

sum-of a, b gndyg HQRSaR8b 88f884n ABn-hydrocarbonaceous materials such
as alcohols, ethers, organo-nitro compounds and the 1like
(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.
Examples of such fuel mixtures are combinations of gasoline
and ethanol, diesel fuel and ether, gasoline and
nitromethane;_&&ﬁ Particularly preferred is gasoline,
that is, a mixture of hydrocarbons having an ASTM boiling
point of 60°C. at the 10% distillation point to
205°C. at the 90% distillation point.

Two-stroke cycle fuels also contain other additives
which are well known to those of skill in the art. These
can include anti-knock agents such as tetra-alkyl 1lead
compounds, 1lead scavengers such as halo-alkanes (e.gq.,
ethylene dichloride and ethylene dibromide), octane
enhancers such as methyl-t-butyl ether (MTBE), ethyl-t-
butyl ether (ETBE) and aromatics such as xylene and
toluene, dyes, antioxidants such as 2,6-di-tertiary-butyl-
4-methylphenol, rust inhibitors, such as alkylated succinic
acids and anhydrides, bacteriostatic agents, gum
inhibitors, metal deactivators, demulsifiers, upper
cylinder lubricants, anti-icina agents, aiSfIESENTR

Concentrates ‘containing the nitrogen-containing
soluble compositions of this invention are also within the

scope of this invention. These concentrates usually
comprise 20 to ' 80% of one or more of the
hereinabove described natural:oils and 20 to

80% of one or more nitrogen  containing soluble




unsaturated val ences of Ar; and Ar is an aromatic noi ety havi ng 0-3

optional “substituents selected from . | ower al kyl, |ower alkoxyl,
nistro,* halo or conmbi nations of two or nore of said substituents.

7. The conposition of claim6 wherein Rlerr] is an al kyl or al kenyl
group wherein Rerr] contains 30 to 750 al i phatic carbon atons and is
made from a hono- or i nterpolymer_no§qClerr]-Clerr] olefins, said
olefins are sel ected from et hyl ene, propyl ene, butyl ene and

mxtures thespebsifiohsind &l &eAchpe HRAWIIY eunders%‘%fd?i OBy Offbse

substituents tachgd to Ar, and Ar. is a bénzene nucl eus.
- 55 - 8. ﬁ%@f n: the ety Fueh Gpreentrakes,@any also contain one

or more of the hereinabove described auxiliary additives of
various types. )

Most testing for two-stroke cycle applications is done
in comparison to a reference oil of acceptable quality.
Thus, for example, in the Yamaha CE50S lubricity test, the
goal is to have a torque drop less than or equal to the
reference (the 1lower the number, the better the
lubrication).

Example Number J.
A fuel:oil of 150:1 is prepared by adding 100 parts of

the product of Example A (oil) to 15,000 parts gasoline
(fuel). The torque drop in the Yamaha CE50S is 4.75 and
the torque drop of a reference two-stroke cycle formulation
at the 150:1 fuel to oil ratio is 6.26.
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phénol is of t ' [err] wherein Rerr] is a
§_u_bstaHlIH“ l{Lﬁg”‘lﬂj}Jm hydrocar bon- based Substituent havi ng an average of
from3 ci carbon atons, R err] is a nmenber selected from

| over al kyI | ower al koxy, nitro, and havﬁ? and z is zero or one. 9. The
conposition of any one of clains 6 to 8 wherein the detergent/di spersant

(B) (Il) is gL.ATMSt one basic netal salt of an organic sulfonic acid or
phenol vvherein thfi n&ttrolgsena_tcon%at one algfll.:bl%rorganlc composition

comprising a combination of:
(A) at least one vegetable o0il comprising a

triglyceride of the formula

wherein R}, R?, and R® are independently saturated or

unsaturated aliphatic hydrocarbyl groups containing
from 8 to 24 carbon atoms wherein the vegetable oil

comprises oleic sunflower oil, oleic safflower oil,

oleic corn oil or oleic rapeseed oil, and contains at
least 70% oleic content, and

(B) (I) a detergent/dispersant comprising at
least one acylated, nie:ogen-coﬁtaining compound
having a substituent of at least 10 aliphatic carbon
atoms made by reacting a carboxylic acylating agent
with at least one amino compound containing at least
one -NH group, wherein the amino compound is an
alkylene polyamine of the general formula

R-N(—T n; 5
b

wherein U is an alkylene group of 2 to 10 carbon

atoms; WR‘ is W a hydrogen atom and n

AMENDED SHEET




al kaline earth metal. 10. The conposition of cfa-HA—~O—

det. .at | east one alkaline eart REE}MM&}M wher ei n
t he s ,!ﬁa?mil ll; b’mkyl substituted benzene sulif gpate—wreresrm§
group arbon atons. 11. The conposi: |§3n

m tergent/dispersant is (B) (I* 1} ﬁ?@?ﬁ’gn

hydrocar byl - substituted am ne wherein the am ne |sil al

general formula {4 - 56 -
The conposition of claimi1l wherein tie 53 = hytrocarbyt=substi

amne is a hydpoprgyl 10, said acylating agent being linked to said
amino compound through an imido, amido, amidine, or

acyloxy ammonium linkage.

2. The composition of claim 1 wherein the acylating
agent is a mono- or polycarboxylic acid, or reactant
equivalent thereof, containing an aliphatic
hydrocarbyl substituent of at least 30 carbon atoms
wherein the substituent is made from a homo- or
interpolymer of C,.10 l-monoolefin or mixtures thereof
wherein the homo- or interpolymer is of ethylene,
propylene, l-butene, 2-butene, isobuteme or mixtures
thereof.

3. The composition of claim 2 wherein the acylating
agent is a mixture of fatty monocarboxylic acids,
having straight and branched carbon chains.

4. The composition of any preceding claim wherein
the amino compound is an ethylene, propylene or
trimethylene polyamine of at least 2 to 8 amino groups
or mixtures of such polyamines.

5. The composition of any preceding claim wherein
the weight ratio of A:B(I) is the range of 97:3 to

80:20.
6. A composition of claim 1 further comprising
at least one detergent/dispersant selected

from
(B) (II) at least one neutral or basic metal

salt of an organic sulfur acid, phenol or carboxylic
acid;

(B) ZIII) at least one hydrocarbyl-substituted
amine wherein the hydrocarbyl substituent is
substantially aliphatic and contains at least 12
carbon atoms with the proviso "that said amine is not

[ pENDED SHEET

e hag

fos



subs ituted amn r byl rmrphol I ne of the general formul a

[err] wherein Rlerr] is an aliphatic hydrocarbon groéup of from

30" tolwmmmm’wmms hydr ogen, hydrocarbyl of from 1 to 10 carbon
at ons car byl group of from1l to 10 carbon atons and
Uis ah af ky ene group of from2 to 10 carbon atons. 13. The

conposition as clained in any one of Cla'E’é 6 to 12 wherein the
detergent/dispersant is a (B) (IV) i t rogen-cont ai ni ng condensat e of

a phenol, al depeleamino prE¥bRM(Y ;C@HEPUNd having at |east one -NH group
wherein the phenol is an aIkyI substltuted phenol , the al kyl group

havi ng at | east 30 carbon atons, the al dehyde I's formal dehyde, or a
react ant equival ent (B) (xv)t he&gof fhddthe pasao caflpevaen-coitaifaiey mul a

condensate of a phenol, aldehyde and amino compound

having at least one-NH group; and
(C) at least one amino phenol of the general

formula

).
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wherein R* is a substantially saturated, hydrocarbon-
based substituent of at least 10 aliphatic carbon
atoms up to 750 aliphatic carbon atoms; a, b and ¢ are
each independently an integer of one up to three times
the number of aromatic nuclei present in Ar with the
proviso that the sum of a, b and ¢ does not exceed the
unsaturated valences of Ar; and Ar is an aromatic
moiety having 0-3 optional substituents selected from
{ lower alkyl, 1lower alkoxyl, =nitro, halo ' or
combinations of two or more of said substituents.
7. The composition of claim 6 wherein R* is an alkyl
or alkenyl group wherein R* contains 30 to 750
aliphatic carbon atom.s' and is made from a homo- orxr
interpolymer of C,-C,, olefins, said olefins are
selected from ethylene, propylene, butylene and
mixtures thereof, a, b and c are each 1, there are
zero optional substituents attached to Ar, and Ar is

a benzene nucleus.

sy
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[err]* = | s an al kyl ehe group.of '2 to 10 carbon

at ons; js independently a hydrogen atom a | oner al kyl
group OF i m,ﬂml al kyl group, - with the proviso that
~at' | east W sl S8 hydrogen atom and nis 1 to 10.

- 57 - 14. The conposition as clainmed in claim13 wherein the condensate
Is made by first reacting the phenol wth the al dehyde in the presence of
an al kaline catalyst at a tenperature of lsjg to 150[err]C, then

8. The composition of c¢laim 6 wherein the amino -

phenol is of the formula

OH
I (NE,) 1-2 REPLACRMENT Siiign
| o2pEcsw | |
(&),
—

wherein R® is a substantially saturated hydrocarbon-
based substituent having an average of from 30 to 400
aliphatic carbon atoms, R® is a member selected from
lower alkyl, lower alkoxy, nitro, and halo; and z is
Zero or one.
9. The composition of any one of claims 6 to 8
wherein the detergent/dispersant (B) (II) is at least
one basic metal salt of an organic sulfonic acid orxr
phenol wherein the metal is at least one alkali or
alkaline earth metal. _
10. The composition of <claim 9 <wherein the
detergent/dispersant is at least one alkaline earth
metal sulfonate wherein the sulfonate is an alkyl-
substituted benzene sulfonate wherein the alkyl group
has at least 8 carbon atoms.
11. The composition of any one of claims 6 to 10
wherein the detergent/dispersant is (B) (III) at least
one hydrocarbyl-substituted amine wherein the amine is
a moncamine of the general fo‘rmula

AXNR’.
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neutrai—r—zu,—ng—t-he_wi_er_mil ate reaction mixture thus formed and finally

reacti
am no
one of

neutrallzed internediate reaction mxture with at |east one

H HMHH'HHIB il east one -NH group. 15. The conposition of any
onprising from70 to 94 parts by weight of (A), from

5 to 18 parts by welg t of (B) and from1l to 12 parts by wei ght of (C)

- 56 -

12. The composition of claim 11 wherein the
hydrocarbyl-substituted amine is a hydrocarbyl-
substituted am:.nohydrocarbyl moxrpholine of the general

formula N\

A

wherein R’ is an aliphatic hydrocarbon group of Zfrom
30 to 400 carbons, A is hydrogem, hydrocarbyl of from
1 to 10 carbon atoms or hydroxy hydrocarbyl group of
from 1 to 10 carbon atoms and U is an alkylene group
of from 2 to 10 carbon atoms.

13. The composition as claimed in any one of claims
6 to 12 wherein the detergent/dispexrsant is a (B) (IV)
nitrogen-containing condensate of a phenol, aldehyde
and amino compound having at least one -NE group
wherein the phenol is an alkyl-substituted phenol, the
alkyl group having at least 30 carbon atoms, the
aldehyde is formaldehyde, or a reactant equivalent
thereof and the amino compound is of the formula

RN (——U——N—) R®
] |

Rr? RS

wherein U is an alkylene group of 2 to 10 carbon
atoms; each R® is independently a hydrogen atom, a
lower alkyl group or a lower hydroxyl alkyl group,
with the proviso that at'least one R’ is a hydrogen

atom, and n is 1 to 10.
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14. The composition as claimed in claim 13 wherein
the condensate is made by first reacting the phenol
with the aldehyde in the presence of an alkaline
éatalyst at a temperature of up to 150°, - then
neutralizing the intermediate reaction mixture thus
formed and finally ©reacting the neutralized
intermediate reaction mixture with at least one amino
compound having at least one -NH group.

15. The composition of any one of claims 6 to 14
comprising from 70 to 94 parts by weight of (A), from
5 to 18 parts by weight of (B) and from 1 to 12 parts

by weight of (C).
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