1 2 3 MANNI CH CONDENSATI ON PRODUCTS USEFUL AS SEQUESTERI NG AGENTS

4FI ELD OF THE I NVENTION 5 The present invention is directed to Mannich
condensati on product 6 sequestering agents or m xtures of Mannich
condensation product .7sequestering agents for use in fuels and |ubricating
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7 sequestering agents for use in fuels and lubricating oils. The present

8 invention is also directed to a process for preparing the Mannich condensation
9 product sequestering agents. The present invention is also directed to a
10 product formed by combining, under reaction conditions, a polyisobutyl-
11 substituted hydroxyaromatic compound, an aldehyde, an amino acid or ester
12 thereof, and an alkali metal base to form the Mannich condensation producf
13 sequestering agent. The present invention is also directed to a lubricating oil
14  composition, a lubricating oil.' concentrate, a fuel compositibn, and a fuel
15 concentrate having the Mannich condensation product sequestering agents of

16  the present invention.

17 BACKGROUND OF THE iINVENTION

18  Lubricating oils contain additives that perform many important functions.

19  Ashless dispersants are added to lubricating oils to disperse vamis'h, lacquer,
20  and sludge that may be formed in the oil and prevent the formation of

21 deposits. Ashless dispersants also disperse soot and prevent viscosity

22 buildup caused by the agglomeration of soot in the oil. Overbased detergents
23  are added to lubricating oils 10 neutralize acids. These acids can cause wear
24 and corrosion, and can cause acid catalyzed reactions and rearran'gements to
25  oceurin the oil. Anti-oxidants are added to lubricating oils to control oxidation
26  of the oil by scavenging radicals or by decomposing hydroperoxides that are
27 formed from the oxidation of the oil. Wear inhibitors are added to lubricating
28 oils to prevent wear of the metal parts caused by friction. Other additives

29  such as corrosion inhibitors, friction modifiers, viscosity index improvers, pour
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12 metal ions and prevent the metal ions from acting as oxidation and

13 polymerization catalysts.

14 Sequestering agents have many uses, in living plants for supplying necessary
15  trace elements, in metal plating baths, removing rust stains, removing
16  impurities and in fuels and lubricating oils. Most well known sequestering
17 agents are useful only in aqueous media. There is a great need for good
18  sequestering agents that are oil-soluble. Oil-soluble sequestering agents are
19  also useful for the introduction of metals into non-aqueous systems, for
20  providing oil-borne micro-nutrients to plants and many other uses known to
21 persons skilled in the art. Oils useful for lubricating internal combustion
22  engines are generally either mineral oils or synthetic oils of lubricating
23 viscosity. Thus, sequestering agents for use in lubricating oils or hydrocarbon

24 fuels must be oil-sojuble.

25  The conventional oil-soluble Mannich condensation products are useful in

26  internal combustion engine fuels. Non-volatile constituents of fuel, such as

27  additives, sometimes form deposits or varnish on inlet valves and on heating

28 elements. Such deposits and varnish impair the efficiency of these elements.

29 In addition, fuels are susceptible to chemical reactions, such as, oxidation, on
-2



« 14Sequesteri ng agents have many uses, in living plants for supplying
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12 prevent the Fe™ catalyzed oxidation and polymerization that often occur.

13 Woater soluble Mannich condensation products are well known as
14 sequestering agents. However, such products cannot be used as

15 sequestering agents in fuels and lubricating oils. -

16  The preparation of Mannich condensatibn products is well known in the art. A
17 number of patents disclose Mannich condensation products of alkylphenols,
18  aldehydes and amines. However, none of the known Mannich condensation
19 products contain both the needed oil solubility and the ability to sequester

5 20  Fe'® to prevent Fe™ catalyzed oxidation and polymerization reaction in

21 lubricating cil.

22  U.S. Patent No. 4,032,304 discloses an improved fuel composition containing
23 anormally liquid fuel, a carboxylic acid ester of jubricating viscosity and an oil-
24 soluble nitrogen-containing dispersant. The dispersant is characterized by the
25  presence therein of a substantially saturated hydrocarbon-based radicat
26 having at least 50 carbon atoms. The dispersant is preferably a carboxylic
27 dispersant or a Mannich-type dispersant. The Mannich-type dispersant is for
28  example the reaction product of an alkylphenol with formaldehyde and a
29  polyethylene polyamine.
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. 8formation of deposits. In general, conventional oil-soluble Mannich 9

- condensation products are fornmed fromthe reaction of polyisobutyl- 10
substituted phenols with formal dehyde and an ami ne or a pol yam ne. These
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i scl ose$la foneammespiodHgeBREE@NGHIGSn product 2chel ating agent for iron
L (Il'l) or iron (11). The chel ating agent is a Mannich .

11 U. S. Patent No. 4,116,991 discloses an aromatic chelating agent having a
12 hydroxyl group at the center of the molecule. Such chelating agents have '

13 better stability in an alkaline environment.

14 U. S. Patent No. 4,130,582 discloses a process for the preparation of phenolic
15  ethylenediamine polycarboxylic acids in predominantly the ortho isomeric form
16 which comprises reacting a phenol compound, ethylenediamine, glyoxylic acid
17  and a base, said phenol compound functioning both as a reactantandasa

18  solvent for the reaction; system.

18 U. S. Patent No. 4,197,091 discloses a Cdmposition for inhibiting the corrosion
20  of ferrous metal pipelines used to transport petroleum hydrocarbons

21 comprising a major portion of a mixture of Cag di-carboxylic dimer acid and a
22  Csa trimer acid, which mixture has an acid number of at least 110 and from 0,5
23 up to 5% of a composition from the group consisting of (a) an N,N’-di(ortho-
24 hydroxyarylidene)-1,2-alkyldiamine in which the arylidene radical contains 6-7
25  carbon atoms and the alkylene radical contains 2~3‘ carbon atoms; and (b) a
26  polymeric condensation product obtained by the reaction of a phenol having

27  two reactive ring positions, a lower aliphatic aldehyde and a polyamine.



. 3 condensati on product nade from phenol or substituted-phenol,

formal dehyde, 4 a di-amno di-acid and a di-am ne. The process for mnaking
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13 contains at least 12 carbon atoms; (Il1) acylated nitrogen-having compounds

14U.

14  having a substituent of at least 10 aliphatic carbon atoms; and (1V) nitrogen-
15  having condensates of a phenol, aldehyde and amino compound. Fuels and
16 lubricants having such combinations as additives are particularly useful in

17  two-cycle (two-stroke) engines.

18 U. S. Patent No. 4,387,244 discloses that alkyl-substituted hydroXybenzy'I

16 arrﬁno acid oligomers are effective metal chelating agents in a broad range of
20 non-aqueous systems. The products claimed display surprisingly high |

21 solubilities in a broad rahge of substituted and unsubstituted aliphatic and

22 aromatic solvents.

23 U. S. Patent No. 4,655,949 discloses a novel lubricating oil composition
24  comprising an organometallic additive, including a metal selected from

- 25 Groups |, b and Vlli of the Periodic System of Elements, e.g. Na, K, Cu, Co,
26 Nior Fe, chelated with the reaction product of formaldehyde, an amino acid
27 and a phenol, dissolved in a lubricating oil. Depending on the choice of metal,
28  the above organometallic additive imparts rust inhibition, sludge dispersant,

29  wear reduction and anti-oxidant properties to the said lubricating oil.

-5-



. 1U. S. Patent No. 4,225,502, a division of application Serial No. 630,792,
2 Patent No. 4,069,249 discussed above, discloses a novel Mnnich
3condensation product chelating agent for iron (Il11) or iron (l1). The
chelating 4 agent is a Mannich condensati on product made from phenol or
substi tuted- 5phenol, fornaldehyde a di-amno di-acid and a di-am ne. The
single claimis 6 to cyano-substituted conpound. 7 U. S. Patent No.
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hydr ocar byl - substituted 12am nes wherein the hydrocarbyl substituent is

subst ant il | y. 8l PakaitiNo.ang413 16acbss edrtdiedsdnnlch earcion paddus (i(d.1 1)
acyl ated nltrogen havi nq corrpounds l4having a substituent of at |east 10
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of substltut unsu stltut al |p atic a 22aromati ¢ solvents. 23U
©S. Pat ertO Nodlvmcﬁﬁﬁwl& Ritenl Hee4,383/580el | ubricating oil conposition 24
{_ conmprising an organonetallic additive, including a netal selected from

11 U.S Patent No. 4,894,139 discloses certain Mannich reaction products

12 formed from the reaction of an alkyl-substituted catechol, a polyamine and an
13  aldehyde which are used to deactivate copper metal species contained in

14 hydrocarbon fluids. Left untreated, such species Ie‘ad to decompaosition

15 resulting in the formation of gummy, polymer masses in the hydrocarbon

16 liquid.

17 U. S. Patent No. 5,122,161 discloses a diesel fuel composition comprising (a)
18  a major portion of a diesel fuel, and (b) a minor amount, as a diesel fuel

19 fnjector détergent, ofa giycola"ted Mannich coupled product of bis-

20  polyisobutylene succinimide of a polyamine, prepared by: (i) reacting an’

21 alkylsuccinic acid anhydride with a polyamine to form a bis-succinimide; (ii)
22  reacting the bis-succinimide with a phenol in the presence of an aldehyde to
23 form a Mannich phenol coupled bis-succinimide product; (iii} glycolating the
24 Mannich phenol coupled bis-succcinimide product with glycolic acid to form a
25 glycolated Mannich phenol coupled bis-succinimide product; and (iv)

26  recovering the glycolated Mannich phenol coupled bis-succinimide product.

27 U. S. Patent No. 5,641,394 discloses a composition for use in deactivating

28  iron species in hydrocarbon fluids, comprising the products resulting from the

29  reaction of (1) a substituted-catechol, (I} a mixture of polyamines, and (lif} an
-6 -



25G oups I, Ib and VIIl of the Periodic Systemof Elenents, e.g. Na, K

Cu, Co, 26Ni or Fe, chelated with the reaction product of fornal dehyde, an
am no acid 27and a phenol, dissolved in a lubricating oil. Depending on
the choice of metal, 28the above organonetallic additive inparts rust

i nhi bition, sludge dispersant, 29wear reduction and anti-oxi dant
properties to the said lubricating oil. 11U S Patent No. 4,734,212

di scl oses Bi s- Manni ch base deposit inhibitors; 2lubricating oil

conposi tions having these inhibitors and a process for 3preparing these

| nhi bi togs.,Ad Eé%gaéitiwﬁ-aléo fhEtiths ati stlbosiesxidanttiniydmgaPen reaction
products™(I.€.'5 a? yl ated phenol, pol yox%al kél nedi grp ne, tﬁg%%l
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condensa ?%"ﬁldﬁﬁ%%ﬁ?@gpe aned in the 10divisional U S. Patent No.
4,883, 58iddl1U. S. Patent No. 4,894, 139 discloses certain Mannich reaction
products 12 formed fromthe reaction of an al kyl-substituted catechol, a
pol yam ne and an 13 al dehyde which ar e_,useij,t(gt? dte‘aﬁ%'{ei vate copper netal
speci es goatriatitled ProparstimookA e Bl FOY'SRRYYIRRNESEdt ed, such speci es

| ead to deconposition 15 resulti kit i i iengelper
nmasses iDDW@*BY‘W@F"B’&%%%BMQW‘?EH]%&'%?U“ES%%QE@%%@@Iylgz?'lZ , 161 di scl oses

a di esel i i g0 JOONPEmsisn 0/ (BPssiBr andd. ddareshal. dountal #f di esel
fuel, afdjl?%by%%%lﬂﬁ@éré’angunt , as a_diesel f\yeil %9@&4’9 q&%gr 1g&;’_)er gent, of a
(gl ycol atestyiensicinceofariob: PobmatCagmigtsy, Vol. 31,71855-1956(

discloses preparation of copolymers associating alpha-phenololigoiscbutylene

and trie’thylenetetrémine biocks in the same chain by reacting aqueous

formaldehYde with alpha-phenololigoisobutylene and friethylenetetramine.

SUMMARY

The present disclosure is directed to a Mannich condensation product
sequestering agent or mixtures of Mannich condensation product
-sequestering agents for use in fuels and lubricating oils. The present

: . i 5
disclosure is also directed to a method for preparing the Mannich condensation produc

{ sequestering agents. The present disclosure is also directed to a
product formed by combining, under reaction conditions, a polyisobuty!-
substituted hydroxyaromatic compou nd, an aldehyde, an amino acid or ester

thereof, and an alkali metal base to form the Mannich condensation product

sequestering agent. The present disclosure is also directed to a lubricating oil
composition, a lubricating oil concentrate, a fuel composition, and a fuel

concentrate having the Mannich condensation product sequestering agents of

the present disclosure.
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resent disclosure is also
2ﬁricating oi |l concentrate,
ffhg the Manni ch condensati.on
closure. |In a first aspect,
ct prepared by the Mannich
d hydroxyaromati c conpound,
pol yi sobut ene contai ni ng at
r and has a nunber average
glto about 5, 000;

ba

t ut
fro
SO

Wherein each R is independently -CHR'-, wherein R’ is branched or

linear alkyl having one to about 10 carbon atomns, cycloalkyl having

from about 3 carbon atoms to about 10 carbon atoms, aryl having from

about 6 carbon atoms 1o about 10 carbon atoms, alkaryt having from

about 7 carbon atoms to about 20 carbon atoms, or aralky! having from

about 7 carbon atoms to about 20 {;arbon atoms, R4 is a polyisobutyl

group derived from polyisobuiene containing at least 50 weight percent

methylvinylidene isomer and having a number average molecular

weight in the range of about 400 fo about 5,000;
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(b) an al dehyde; (c) an am no acid or ester derivative thereof; and

(d) an alkali nmetal base. In a second aspect, there is provided a Mannich
- condensati on product having the fornula wherein each R is independently
-CHR -, wherein R is branched or |inear al kyl having one to about 10
carbon atons, cycloal kyl having from about 3 carbon atons to about 10
carbon atons, aryl having from about 6 carbon atons to about 10 carbon
atons, al karyl having from about 7 carbon atons to about 20 carbon atons,
or aral kyl having from about 7 carbon at.ons to,abput. 20 R1
‘is a pol i sobutyl ?rﬁiﬁfoéf@ﬂ,@@oai??ﬁm%aﬁt'W‘s8Bﬁp(¢¥ﬁga‘é}89toaﬂ%?ﬁ£%§8'}at% Badt 50

wei ght pey cent meim(ll i jde somer and having a nunber average
nol ecul ar”. wei ghtél n t%lhéégljragﬂ‘g@%{)‘? "about 400 to about 5,000;  1X is

hydrogen, an alkali netal ion, or alkyl having one carbon atomto 2about 6

carbon atons; Wigs, .-{ i M [ R RS RE RO et Yiating@Hey |
havi ng ore 4car bé& ’§t‘m’]a%8)3{§gi§‘ éc;%cﬁﬁgn I%”or%dngrgﬁjsdbst)% t ut e'g_- al kyl
havi ng 5@ne car boirisé®Bid @ @bsitutld cartonratatrayer anslisiibuted-ati daving
6substituents selected fromthe group consisti Pq of am no, am do, 7benzyl,

carboxyl 5 hydr oxying ¢erteBxgieoRe iy BRoVH B&2EP9H 39S AFY PIeRATCBsul fi de, ~ or
thiol; apd mis an.i f.r ' | i karhideavi ng one
carbon atomto aﬁgg?ﬁé'%g’g%rs%%é%ggﬁsrﬁ ‘i’q%_g@g? %é-lnagﬁigér)gfﬁmﬁ i's ias defi ned
above, 1%Or Yl , Weh2¥02Grdufiehpioxyl, HysirexGHRED], intidazalyl, infnoi ghem,
defi ned above; and R, X, an . . X

8 sulfide, or thiol; and m is an infeger from one to 4;

Y is hydrogen, alkyl having one carbon atom fo about 10 carbon atoms,

10 -CHR'OH, wherein R’ is as defined above, -
11 .or
Y* | R
\N/ \
W

12 - xo?_c/
13 ' wherein Y* is -CHR'OH, wherein R’ is as defined above; and R, X, and
14 W are as defined above;
15 Z is hydroxyl, a hydroxypheny! group of the formuia

OH

R;
16
17 or
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14W are as defined above; 15Z is hydroxyl, a hydroxyphenyl group of the
formula OH 16 17O OH wherein R, R, r, X, and Ware as defined above,
and nis an integer fromO to 20, with the proviso that when n = 0, Z nust
be: OH wherein R Rl, Y', X, and Ware as defined above. 1In a third
aspect, there is provided a nethod for preventing netal ion catalyzed
oxi dati on and polynerization reactions in a hydrocarbon nedi um conpri si ng
sequestering the netal ion by thepgddition of an effective anmbunt of a
conmpound having the formula OH zw co2x wherein each R is independently
-CHR -, wherein R is branched or/]inearpal kyl yhaying one to about 10
carbon atons, cycloal kyl hay [e) out~3-ctarbon atons to about 10
carbon atons, aryl haying fro q6 carbon atons to about 10 carbon
atons, al karyl hayi ng fron1abopt 7 carbonyatons to about 20 carbon atons,
or aral kyl haying from about 7;%a%b6ﬁ ato to about 20 carbon atonms Rl is
fr

a poiyisobutyl 1group derived m pol yi sobugt.gne contai ning at |east 50
wei ght percent 2net hyl vi nyiidene isoner and havi ng a nunber average

mol ecul ar 3wei ght in the range of Rabout 400 to about 5,000; 4X is
hydrogen, an alkali netal ion, or alkyl having one carbon atomto 5about 6
carbon atons;

wherein R, R, Y, X, and W are as defined above,

and n is an integer from 0 to 20, with the proviso that whenn =0, Z

must be:

OH
R. v
\\N//
/
W
\
CO,X
Ry

wherein R, R4, Y, X, and W are as defined above.
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6Wis -1 CHR'1- n, wherein each R' is independently H, alkyl having one
7carbon atomto about 15 carbon atons, or a substituted-al kyl having 8one
carbon atomto about 10 carbon atons and one or nore 9substituents
selected fromthe group consisting of am no, am do, 10benzyl, carboxyl,
hydr oxyl , hydroxyphenyi, im dazolyi, imno, phenyl, sulfide, or thiol; and
mis an integer fromone to 4; 12Y is hydrogen, al kyl having one carbon

atomto aboyf , - wherein R as_defined bove
140or NR w 15x02 rd \[?\Ag%?}e"?lfﬁq@m‘”jdéa @%ﬂgg’f et "“ngﬁle‘?ﬁo‘é&a%@ eheHAd

and R X, anftd JPPW@M&@ E@Pﬁlﬂédlnafbévémc&®znlf96d1ymr exypiTisineg h@qﬂcsﬁmmﬁwyl
group of thenckfidbyethe &dditidn O an Petivedamount of a compound having the formula

OH
Y\ R\[/R\\ z
/. 1
v
C0.X
Ry

wherein each R is independentty -CHR'-, wherein R’ is branched or
finear alkyl having one to about 10 carbon atoms, cycicalkyl having
from about 3 carbon atoms to about 10 carbon atoms, aryl having from
about 6 carbon atoms to about 10 carbon atoms, alkaryl having from
about 7 carbon atoms fo about 20 carbon atoms, or aralkyl having from

about 7 carbon atoms to about 20 carbon aioms R is a polyisobutyl

7d



Awherein R, Rl, Y', X, and Ware as defined above, 5and n is an integer
from0O to 20, with the proviso that when n = 0, Z 6nust be OH 7 8wherein
R R, Y, X and Ware as defined above. 1In a fourth aspect, there is
provi ded a process for preparing a Manni ch condensati on product
conprising: mxing under reaction conditions, (a)a

pol yi sobutyl - substituted hydroxyaromatic conpound having the fornula OH
wherein(Rl is p I r i el t..} east
50 wei ght per cert SHRDR T H T B o o K e R 0 P Dbl e Pent oy
wei ght En the rangimyb/ﬁnwkieub iztﬁﬁnnmabmwn@aﬁﬁmbeﬁzvesag‘wmm&maror | ower
al ky hayi ng one car tomto about and R3 is hydrogen
or - é((b)a for"ﬁ%@g eRVHE TBROGAT ﬁ?%‘éth%g% h& P%’ggbﬁgsfornul a 0 R Th 9or
polyrrers t hereof, wherein R is branched or linear alkyl 3having one

carbon atomto about 10 carbon_atons, cycl oal kg 4havi ng from about 3
car bon ‘4t ons to%@dbl’u&forqge‘&,a@rbélr’faﬁﬁﬁ@ *%Wlal WWngqf@n@%fBQUtat@”'btar bon

atons te about al karyl having from about 7 carbon atons
to about 20 7car]ag)8%?§tt%?r%&§t8?£@$r ‘al kyi having from about 7 carbon atons to

6 W is —~[CHR"}- ywherein each R” is independentiy H, alkyl having one

7 carbon atom to about 15 carbon atoms, or a substituted-alkyt having

8 one carbon atom fc about 10 carbon atoms and one or more

5 substituents seiected from the group consisting of amino, amido,
10 benzyl, carboxyt, hydroxyl, hydroxyphenyi, imidazolyl, imino, pheny,
11 sulfide, or thiol; and m is an infeger from one to 4;
12 Y is hydrogen, alkyl having one carbon atomn to about 10 carbon atoms,
13 -GHR’OH, wherein R’ is as defined above, '
14 or

Y R
W

15 x0,c””
16 wherein Y’ is ~-CHR'OH, whersin R’ is as defined above; and R, X, and
17 W are as defined above; '
18 Zis hydroxyl, a hydroxyphényl group of the formula

e



8about 20 carbon atoms; 9(c)an am no acid or ester derivative thereof
having the formula z NH2 10 C 02A 1lwherein Wis -PHR']- m wherein each
R' is independently H, 12al kyl having one carbon atomto about 15 carbon
atons, or a 13substituted-al kyl having one carbon atomto about 10 carbon
l4atons and one or nore substituents selected fromthe group 15consi sting
of am no, am do, benzyl, carboxyl, hydroxyl, 16hydroxyphenyl, i m dazolyi,

i mno, phenyl, sulfide, or thiol; and m1l7is an integer fromone to 4, A

i s hydrogen or al kyl having one 18carbon @Hom to about 6 carbon atons;
19(d)in the presence of an alkali netal base to obtain the Mannich
20condensation product. 1lln a fifth aspect, there is provided a

| ubricating oil conposition conprisin maj~or 2anmount of an oil of

| ubricating viscosity and a m nor effertivg}ﬁnnunt of one or nore 3Manni ch
condensati on products having the fornuigsy///

R
’ 1
2 or
OH
o R“\N//Y1
W/
2 \
CO,X
R
3 i
4 wherein R, Ry, Y, X, and W are as defined above,
5 and n is an infeger from 0 to 20, with the proviso that whenn=0, Z
6 must be
OH
R. Y
\\N//
/
W
\
CO,X
R,
7
8 wherein R, R4, Y, X, and W are as definad above.
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In a fourth aspect, there is provided a process for preparing a Mannich condensation

product comprising: mixing under reaction conditions,

(a)  a polyisobutyl-substituted hydroxyaromatic compouna having

the formula

wherein Rq is polyisobutyi derived from polyisobutene containing
at least 50 weight percent methylvinylidene isomer and a
number average molecular weight in the range of about 400 to
about 5,000, Rz is hydrogen or lower alky having one carbon

atom to about 10 carbon atoms,.and Rs is hydrogen or —OH:

(b)  aformaldehyde or an aldehyde having the formula



S5wherein each Ris independently -CHR -, wherein R is branched or 6linear
al kyl having one to about 10 carbon atons, cycl oal kyl having 7from about 3
carbon atons to about 10 carbon atons, aryl having from 8about 6 carbon
atons to about 10 carbon atons, al karyl having from 9about 7 carbon atons
to about 20 carbon atons, or aral kyl having from 10about 7 carbon atons to
about 20 carbon atons, Rl is a polyisobutyl 11group derived from

pol yi sobut ene containing at |east 50 { ght percent 12met hyi vinyli dene

i somer and having a nunber average nol gcul ar 13wei ght in the range of

about 400 to about 5,000; 14X is hydrogen, an alkali netal ion, or alkyl
havi ng one carbon atomto 15about f: atons; 16Wis -[CHR']- m
wherein each R' is independently H, al kyl having one 17carbon atomto
about 15 carbon atons, or a substituted-al kyl haying 18one carbon atomto
about 10 carbon atons and one or ggre 19substituents sekegtedij{on1the
group &onsisting of GRPAYMARITEYEORONBRAM ™ &P pa ORyiar Bk eIy

hydroxyphenyl, im dazalylyoddtABonPil&Ylo about 10 carbon atoms, cycloalkyl

4 having from about 3 carbon atoms fo about 10 carbon atoms,

5 aryl having from about & carbon atoms to about 10 carbon

& atoms, alkary! having from about 7 carbon atoms to about 20

7 carbon atoms, or aralky! having from about 7 carbon atoms 1o

8 about 20 carbon atoms;

9 (c) an aminoc acid or ester derivative thereof having the formula

y NH-
W
™S

10 COZA -
11 wherein W is -JCHR”]- , wherein each R” is independently H,
12 alkyl having one carbon atom to about 15 carbon atoms, or a
13 substituted-alkyl having one carbon atom to about 10 carbon
14 atoms and one or more substituents selected from the group
15 consisting of amino, amido, benzyl, carboxyl, hydrexyl,
16 hydnaxyphenyhinﬂdazohﬁ,hTﬂno,phenyLSLﬁﬁde,orihkﬂ;andam
17 is an integer from one to 4, A is hydrogen or alkyl having one
18 carbon atom to about 6 carbon atoms;
19 (d)  in the presence of an alkali metal base fo obtain the Mannich
20 condensation product.
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21sul fide, or thiol; and mis an integer fromone to 4; 1Y is hydrogen,
al kyl having one carbon atomto about 10 carbon atons, 2-CHR OH, wherein
R is as defined above, 3O 4 wherein Y is -CHR OH, wherein is as
defined above; and R, X, and Ware as defined above; 7Z is hydroxyl, a
hydr oxyphenyl group of the formula OH 8 9Or CH 10 11wherein R K1, Y',
X, and VW are as defined above, 7j land nis an integer fromO to 20,
with the pipYifih hipatt, deen inprovitiedZ Armisetige o) Tomposition comprising a major

amount of an oil of lubricating viscosity and a minor effective amount of one or more

2
" Mannich condensation products having the formula
OH
Y /K{/ RYR\“Z
‘\) W !
/
1 COLX
R,
— R
4
5 wherein each R is independentily -CHR’-, wherein R’ is branched or
6 linear alkyl having one to about 10 carbon atoms, cycloalky! having
7 from about 3 carbon atoms to about 10 carbon atoms, aryl having from
8 about & carbon atoms to about 10 carbon atoms, alkaryl having from
g about 7 carban atoms to about 20 carbon atoms, or aralkyl having from
10 about 7 carbon atoms to about 20 carbon atoms, R, is a polyisobutyl
11 group derived from polyisobutene containing at least 50 weight percent
12 methyivinylidene isomer and having a number average molecular -
13 weight in the range of about 400 to about 5,000;
14 X is hydrogen, an alkali metal ion, or alkyl having one carbon atom {o
15 about 8 carbon atoms;
16 W is —[CHR"]- n wherein each R” is independently H, alkyl having one
17 carbon atom to about 15 carbon atoms, or a substituted-alkyl having
18 one carbon atom to about 10 carbon atoms and one or more
19 substituents selected from the group consisting of amino, amido,
20 benzyl, carboxyl, hydroxyl, hydroxyphenyi, imidazolyl, imino, phenyt,
21 sulfide, or thiol; and m is an integer from one to 4;

71



3 Awherein R, R, Y, X, and Ware as defined above. In a sixth aspect,
there is provided a lubricating oil concentrate conprising from about 90
wei ght percent to about 10 wei ght percent of an oil of |ubricating

vi scosity and from about 10 wei ght percent to about 90 wei ght percent of
one or nore |ubricating Mannich condensation products having the formula
R1 2wherein each R is independently -CHR-, wherein Ris branched or
3linearq al kyl hgui RgdRRRH, @llabeavingbeationaitonsto ayeiiol] kybohatbmg, 4f rom
about 3 carbon atons to about 10 carbon atons, awl having from 5about 6
car bon Zt ons t o-GHBIRH1W EaRBIR BESAESTNGOIERI]ME: havi ng from 6about 7 car bon
atons to about 20 carbon atons, or aral kyi having from 7about 7 carbon
atons to about 20 carbon atons, and Ris is a 8polyisobutyl group
contairing at | east 50 wei ght percent 9nethyl vinylidene isomer and havi ng
a nunber average nol ecul ar 10wei ght in the range of about 400 to about
5,000; 11X is hydrogen, an alkali netal ion, or alkyl having one to about
6 12carbon atons; 13Wis -[CHR'}- Hfmhgrpkﬁ ach R' is independently H

al kyl having one 14carbon atomto abouthN15 carbon atons, or a
substi tut ed-al kyl having 150one carbon afomto about 10 carbon atons and
one or nore W

4 XC‘QC

wherein Y’ is -CHR'OH, wherein R’ Is as defined above; and R, X, and

w

W are as dafined above;

L&)

7 Z is hydroxyl, & hydroxyphenyl group of the formula
OH
Ry
8
9 or
OH
R Y
\N/
/
W
\
CO5X
Ry
10
11 wherein R, Ry, Y7, X, and W are as defined above,

73



16substituents selected fromthe group consisting of am no, am do,
17benzyl, carboxyl, hydroxyl, hydroxyphenyl, im dazolyl, imno, phenyl,
18sul fide, or thiol; and mis an integer fromone to 4; 19Y is hydrogen,
al kyl havi ng one carbon atomto about 10 carbon atons, 20-CHR OH, wherein
R is as defined above, 2lor 2wherein Y' is -CHROH, wherein R is as
defined above; and R, X, and 3Ware as defined above; Z is hydroxyl, a
hydr oxyphenyl group of the formuia OH 5 6or OH 7 8wherein R, R1, Y, X

d w def | i i f - owizAh th
ond VU 50 LB B 0 b orai s aburindp- 04 h the

2 must be
OH
= R\\N//Y'
|-
\ \
CO,X
Ry
3
4 wherein R, R4, Y, X, and W are as defined above.

In a sixth aspect, there is provided a lubricating oil concentrate comprising from about 90
weight percent to about 10 weight percent of an oil of lubricating viscosity and from

about 10 weight percent to about 90 weight percent of one or more fubricating Mannich

condensation products having the formula
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V\;herein R R1, Y,
there is provided a | ubricat

wei ght percent to about 10 wei ght percent of an oil

X, and Ware as defined above.

ing oil concentrate

In a seventh aspect,
conprising fromabout 90
of lubricating

viscosity and from about 10 wei ght percent to about 90 wei ght percent of

one or
an eighth aspect, there is p
anount of hydrocarbons boili
effective amount of one or n
formula OH R

wherein R is branched or 2|
at ons, cycl oal kyl havi ng ‘Sf\r
atonms, aryl having from

nore |ubricating Manni ch condensati on products as defined above.
conposition conprising a nmajor
or

rovi ded a fuel
Ag—n the gasol i-re
Dre | VI anni ch conde
rein each R i
neaw al kyl havin

%bq \/%ﬁb/on
. W
cbx
I

In

di esel range and a m nor
nsati on products having the
S i ndependently -CHR -,
one to about 10 carbon

afons to about 10 carbon
e

L

LS B S N VS N A

QO W o N M

12 carbon atoms;

Pl

13
14
15
16
17

18

18
20

21 or

71

wherein each R is independently -CHR'-, wherein R’ is branchad or
linear altkyl having one to about 10 carbon atoms, cycicalky! having
from about 3 carbon atoms to about 10 carbon atoms, aryl having from
about 6 carbon atoms to about 10 carbon atoms, alkaryl having from
about 7 carbon atoms to about 20 carbon atoms, or aralkyl having from
about 7 carbon atoms io about 20 carbon atoms, and Ry is a
polyisobutyl group containing at ieast 50 weight percent
methylvinylidene isomer and having a number average molscular

weight in the range of about 400 1o about 5,000;

X is hydrogen, an alkali metal ion, or alkyl having one to about 6

W is —-[CHR”}- mwherein each R” is independently H, alkyl having one
carbon atom to about 15 carbon atoms, or a substituted-atkyl having
one carbon atom to about 10 carbon atoms and onz or more
substituents selectad from the group consisting of amino, amido,
benzyl, carboxyl, hydroxyl, hydroxyphenyl, imidazolyl, iminc, pheny!,

sulfide, or thiol; and m is an integer from one o 4;

Y is hydrogen, alkyl having one carbon atom to about 10 carbon atoms,

-CHR'OH, wherein R’ is as defined above,



4about 6 carbon atons to about 10 carbon atons, al karyl having from 5about
7 carbon atonms to about 20 carbon atons, or aral kyl having from 6about 7
carbon atons to about 20 carbon atons, and Rl is a 7polyi sobutyl group
containing at |east 50 wei ght percent 8nethylvinylidene isonmer and having
a nunber average nol ecul ar 9wei ght in the range of about 400 to about
5,000; 10X is hydrogen, an alkali netal ion or alkyl having one to about 6
carbon l1llatons; 12Wis -.[CHR']- Ywh\Leln ach R' is independently H,

al kyl havi ng one 13carbon atomto abol on atons, or a

substi tut ed-al kyl having 14one carbon a on1to about 10 carbon atons and
one or nore 15substituents selected fromthe group consisting of am no,

am do, 1l6benzyl, carboxyl, hydroxyl,/hﬁﬁroxyphenyl, i m dazol yl, imno,
phenyl ,117sul fide, or thiok and m%§ an integer fromone to 4; 18Y is

hydr ogen, al kyl having one carbon atomto about 10 carbon atons,

19-CHR OH, wherein R is as defined above, 200 Y NR 21X02C7m/27mhere|n
Y is -THR OH, w@reinnYRs -CsIROHerhain shéves dafiaeRabrve g Paw &F8 as

deflnedaabove %6swé%sq%ghg%y$bod%,hydroxyphenyl group of the formula 70

4 7 is hydroxyl, a hydroxyphenyl group of the formuia
OH
Ry
5
6 or
OH
R\N/Y'
/
W
N\
CO,X
R
7 1
8 wherein R, R4, Y', X, and W are as defined above,

and n is an integer from 0 to 20, with the proviso thatwhenn =0, 7

10 must be
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OH or OH wherein R Rl, Y, X, and Ware as defined above, and n is
an integer from0O to 20, with the proviso that when n = 0, Z nust be CH
8wherein R, Rl, Y', X, and Ware as defined above. 1In a ninth aspect,
there is provided a fuel conposi%ﬂﬁn conprising a major amount of

hydr ocarbons boiling in the gasoljine or diesel range and a mnor effective
amount of one or nore Mannich condensation products as defined above. In a
tenth aspect, there is provi~ded-a el Uﬂgeptyate conprising an inert
stabl e ol eophilic organic sol I1ing it the range of from about 65C
to about 204C and from about t pe;&ent to about 90 wei ght percent
of one or nore Manni ch condensa products having the formula wherein R
is either C-12 or CHR and whergin R is Qgg@ghed or linear al kyl having
one carbon atomto about 10 carban atons, cyc¥oal kyl having from about 3
carbon atons to about 10 carbon gons, aryl having from about 6 carbon
atons to about 10 carbon atons, al karyl having from about 7 carbon atons
to about 20 carbon atons, or aral kyl having from about 7 carbon atons to
about 20 carbon atons,_and Rl is_pol yi sobutyl derived from polyi sobutene
cont ai ni ng at Whesih @R wel ght 2pe Ve eriE aetisfiiod #ly9vedene i soner and having a
nunber average nol ecul ar weight in the range of about 400 to about 5, 000,
X is hydrogen, an al kafl netal ion or alkyl having one carbon atomto
about 6 carbon atoms, Y is hydrogen, al kyl having one carbon atomto about
10 carbon atons, - CHR OH, wherein R is as defined above, O

In a seventh aspect, there is provided a lubricating oil concentrate comprising from about
90 weight percent to about 10 weight percent of an oil of lubricating viscosity and from
about 10 weight percent to about 90 weight percent of one or more lubricating Mannich

condensation products as defined above.

In an eighth aspect, there is provided a fue! composition comprising a major amount of
hydrocarbons boiling in the gasoline or diesel range and a minor effective amount of one

or more Mannich condensation products having the formula

OH
Y R R
e / i Y \\Z
. /W I
CO,X
Rj

L —n

in



wherein Y is -CHR OH, wherein R is as defined above; and R, X, and Wis
- [CHR']-, T, wherein each R' is independently H, al kyl having one carbon
atomto about 15 carbon atons, or a substituted-al kyl having one carbon
atomto about 10 carbon atons and one or nore substituents selected from
t he group consisting of am no, am do, benzyl, carboxyl, hydroxyl,

hydr oxyphenyl, i m dazolyl, imno, phenyl, sulfide, or thioi; and mis an

i nteger ,fromone, to _4; IS %gg h xz({ﬂigg}{.{ ROIOsRnefetie formula
oH O ‘oH Mer‘%ﬁ‘%{eﬁe%H %,[Qg{{?&” nd (5\5 grg:ggﬁ’ efined a[)ove,n wherein R

RlL, Y',2X and Whakeaksl igefihgetheaboaueut! il enbet etens howdpalsyl haveg e i s
provi ded a fuel concentrate conprising an iﬁgrt st abl e ol eo%hi lLic.organic

sol vent 3boi | i ng fram eheuT ArgEOdT A B @Bsat" ERTG A HOMRS FOYCANE P
about 10 wei ght peyeent, £9, abaut tggg\é@@[ 9h LRI CERImOfalRAG! RAVIRBF&M

I vl anni ch condensati on products as i ned above. In one’enmbodi ment, the
present 5di scl osuteut § dirbec béoms do abbeh A0 chrgonatensatdraraybdasng piogpar ed

by the Manni ch condensat foo1 | vi.sobut vl - substi t ut ed
Pyl oxyfir onat | o AOWpAGREL AL BR 0 SDRG" POV SSbETS of GUR" 1% der i ved from
pol yi sobut ene Cﬁ{bﬁﬁ%ﬁméﬁgbﬁ' Eahinflput 120G vl @hiRIesent

nmet hyl vi nyl i den soner has a number averggf nol ecul ar wei ght in the
range of& from Sahety#@0/litenabsomesa0001avBid} anmilaiehipdege MIYFeaam no acid

t derivative th f; d | kal i | b . 9l th
embodi mént ¢ he. prEGEHE FSEnaa aore! APPeteBat b W hanm ch

10 X is hydrogen, an alkali metal ion or alkyt having one to about 6 carbon
i1 atoms;
12 W is ~{CHR"}- , wherein each R” is independently H, alkyl having one
13 carbon atom to about 15 carbon atoms, or a substituted-alkyt having
14 one carbon atom to about 10 carbon atoms and one or more
15 substituents selected from the group consisting of amino, amido,
16 benzyi, carboxyt, hydroxyl, hydroxyphenyl, imidazolyl, imino, pheny,
17 sulfide, or thiol; and m is an integer from one to 4;
18 Y is hydrogen, alkyl having one carbon atom o about 10 carbon atoms,
19 -CHR’OH, wherein R’ is as defined above,
20 or

Y R

Y

21 xozc/
22 wherein Y' is -CHR’OH, wherein R’ is as defined above; and R, X, and
23 W are as defined above;
24 7 is hydroxyl, a hydroxyphenyl group of the formuia

7o



10 condensation product prepared by the Mannich condensation of: 11(a)a
pol yi sobut yl - substituted hydroxyaromatic conpound having 12the formula: CH
13 l4wherein Rl is a polyisobutyl group derived from pol yi sobut ene
15contai ning at |east 50 wei ght percent nethylvinylidene isonmer 1l6and
havi ng a nunber average nol ecul ar weight in the range of 17about 400 to
about 5,000, R2 is hydrogen or |ower alkyl having 18one carbon atomto
about 10 carbon atons, and R3 is hydrogen 19or -OH 20(b)a fornal dehyde or
an al dehyde having the fornula: 1 2whé®Rin R is branched or |inear

al kyl having one carbon atomto 3about 10 carbon atons, cycloal kyl having
from about 3 carbon 4atons to about. 10 c on atons, aryl having from
about 6 5carbon atons to about 10 car at gps, al karyl having from 6about
7 carbon atons to about 20 carbon atods, or |aral kyl 7having from about 7
carbon atons to about 20 carbon atonsrxg&c) am no acid or ester
derivative thereof having the formula:

R
1 i
2 or
OH
R Y
\\N//
/
W
N
CO-X
R
3 1
4 wherein R, R, Y, X, and W are as defined above,
5 and n is an integer from 0 to 20, with the proviso that whenn=0,Z
B must ba
OH
R Y
\\N//
/
W
N
CO-X
7 =
8 wherein R, R4, Y, X, and W are as defined above.

7p



T

NH2 9CORA 10wherein Wis -[CHRL- mwherein each R' is independently H,
11al kyl havi ng one carbon atomto about 15 carbon atons, or a

12substi t ut ed-al kyl having one carbon atomto about 10 carbon 13atons and
one or nore substituents selected fromthe group l4consisting of am no
am do, bepz carb hydr ox X en Q

phenyl | f'%lnglé Ay g%ﬁw%’ g’gm&l&éd ?ngéﬁﬁl %ngn g]*lprlélrg%g% ély%f‘,hc)l!lrm A i s
hydr ogen bydr@qmiqdns hailing ge teasolipgrob dieselt ronga @deﬁbmumr eifeciivb @moaniorfeneand
18(d) an alk@hie NiFIn&h &ﬁ&%sat%%ﬂ&o&?c&%[s@ieﬁné&‘@ocﬂﬂé' nci pal Manni ch
condensati on product of the di'sclosure can be 20represented by the
formula: ILR 1 2wherein each R is independently -CHR -, wherein R is as
defined above, Rl 3is a polyisobutyl group derived from pol yi sobut ene

cont ai ni ng ﬁfendh%ﬁéct EiQeréw@mecp@ﬁe@e&nc@E&m bé{ﬁ}ﬁﬂilh&iﬁrﬂ%eﬁ§ﬁ%%l&ﬁbﬂﬂf@aV' ng
a nunber average nol ecul ar

t the ra
5, 000; 6x0¥8§mﬁya]r"8’&e‘??ﬂ’%%1mat¥:e aﬁqﬁg ﬁé?’&‘lm %Cﬁ‘tggg%lt%wouﬁg@‘i ﬁga‘tsi 0‘{’6‘ ﬁlﬁout 6
car bon 7ator&ighB\Werent fChikdul -Q0mveiier péroere athorid’ o sorenBiiapeinid enhdonsddional kyl

ng: 28 gzgmgﬁagggﬁnga&lg%ﬁrﬂﬂgbout 15 carbon atons, or a substituted-alkyl

OH

COLX

wherein R is either CH, or CHR’ and wherein R’ is branched or linsar
alkyl having one carbon atom to about 10 carbon atoms, cycloalkyl
having from about 3 carbon atoms to about 10 carbon atoms, aryl
having from about 6 carbon atoms to about 10 carbon atoms, alkaryl
having from about 7 carbon atoms fo about 20 carbon atoms, or aralkyl
having from about 7 carbon atoms 1o about 20 carbon atoms, and R+ is
polyisobutyl derived from polyisobutene containing at feast 50 weight
parcent methylvinylidens isomer and having a number average

molecular weight in the range of about 400 to about 5,000,



10carbon atomto about 10 carbon atonms and one or nore substituents

lilsel ected fromthe group consisting of am no, am do, benzyl, carboxyl,
12hydr oxyl, hydroxyphenyl, im dazolyl, imno, phenyl, sulfide, or thiol;
and mis 13an integer fromone to 4; 14Y is hydrogen, al kyl having one
carbon atomto about 10 carbon atons, - 15CHR CH wherein R is as defined
above, 16or 17 - 10 - 1wherein Y is -CHR OH, wherein R is as defined
above; and R, X, 2and Ware as defined above; 3Z is hydroxyl, a

hydr Xy RORMNbadh UtPaiREy F2Eaifigh BHLRY Khlind onllartfn BB SIdBolR 6 Bdrbok . X

and Ware i ne ove, and is an integer fromO to 20, with the
provi so thattomsen n = 0, Z nust be: OH

Y is hydrogen, alkyl having one carbon alom to about 10 carbon atoms, -

CHR'OH, wherein R’ is as definad above,

or

R

|

w

xozc’/’

wherein Y is -CHR'OM, wherein R’ is as defined above; and R, X, and W is —
[CHR"]- » wherein each R is independently H, alkyl having one carbon atom
to about 15 carbon atoms, or a substituted-alkyl having one carbon atom o
about 10 carbon atoms and one or more substituents selected from the group
consisting of amino, amido, benzyl, carboxyl, hydroxyl, hydroxyphenyl,

imidazolyl, iminc, phenyl, sulfide, or thiol; and m is an integer from one 1o 4;

Z is hydroxyl, a hydroxyphenyl group of the formula

OH

or



Iwherein R, R1, Y', X, and Ware as defined above. 2 Preféerably the R1 .
pol yi sobut yi group has a number average nol ecul ar wei ght 3 of about 500 to °
about 2,500. More preferably the Rl polyisobutyl group has a 4 nunber
aver age nol ecul ar wei ght of about 700 to about 1,500. Most 5 preferably
the Rl polyisobutyl group has a nunber average nol ecul ar wei ght 6 of about
700 to about 1,100. 7 Preferably the Rl polyisobutyl group is derived from
pol yi sobutene containing 8 at |east about 70 wei ght percent |
-met hyl vi nyl i dene i sonmer and nore gﬁﬁferably 9 the Rl polyisobutyl group is-
derived from pol yi sobut ene cont ai g at | east 90 10 wei ght percent ) .
met hyl vi nyl i dene isomer. 11l n the|conmpound of fornula | above, preferably
X i's hydrogen, nore 12 pref rabl..-n al i ngval ion and nost preferably
a sodiumion. 13In another e I mentyof fﬁ@ di sclosure, in the conpound
of formula | above, 14 X is aukyl selected,fron1nethy| or ethyl. 15 In a
preferred enbodi nent of the i ch _ondéﬁsatlon product of the 16present
disclosure Ris CH2, Rl is deriveg-from pokyi sobutene containing at 17
| east 50 wei ght percent nethyl vinylidene. |§éﬂﬁ¥ and a nunber average 18
nol ecul ar wei ght in the range of @bout 700 to about 1,100, Wis CH2, X is
19 sodiumion-and nis 0 to 20. Anot her enbodi ment of the present
disclosure is directed to a nethod for 2lpreventing netal ion catalyzed
oxi dation and pol yneri zation reactions in a 22 hydrocarbon nmedi um
conpri si ng seybestieiR. iy, theXmend Wi ane dy defiredaststid on of 23 an effective
~anount of the Mannich condensation product of the present 24d|sclosure as
described above. The nethod for preventing’ metal ion,

C’ - :  andr :::zs an mtegﬂr ‘rrom ¢ m 2(3 Wi "h the. prev' 50° that wnan nE {} Z

wherein R, Ry, Y, X, and W are as*deﬁrie-d- above.

In an elevenm aspect, there is prov:ded a fuei concentrate c:ompnsmo an mert stable
oleophﬂlc organic so]vent boﬂmg m the range of’ from about 6S°C to about 204°C and

from about 10 wewht percent to about 90 weight percent of one or more Manmch
condensation products as deﬁned above

In one embodlment, the present disclosure is directed to a Manmch condensation produet;
prepared by the Manmch condensatlon of:

78



25cat al yzed oxi dation and pol ynerization reactions is particularly
suitable for 26sequestering the netal ion by the addition of an effective
amount of the 27Manni ch condensation product of the present disclosure in
engine oil. 1The present disclosure is also directed to a product forned
by conbi ni ng, 2under reaction conditions, a polyisobutyl-substituted

hydr oxyaromati c 3 conpound, an al dehyde, an am no acid or am no acid
ester, and an alkali 4 netal base to formthe Manni ch condensati on product
sequest ering agenta) S5SABAHOLk diRBhH, isclosure is.
directed to a pr of:e)ss fg? gsr(_)ggg?i@&r{g a R%nﬁ%ﬁx %’E’ﬁ%@aﬁ'ﬁﬁog’?%’dﬁ%r@m
conprising reacting a H po nupyl-graup ibdeiivad fdmhydyespaieiEidainin
conpound, g wherein the Ba}é}yi oltg)ut?/'[§ noi.ety is 8 derived from polyi sobutene
contai ning at |east 50 |agsita BYF 2R MeightRaTRGNL MBI dBYitsenedaemeamdda
nunber avkrage nol ecul gag \weh I : bout
5,000, an. al dehyde, an am no@ggfggg%@rﬁﬁg%gg?ag“gési?@ltﬁﬂll{[}gng'q%%%fﬁﬁm ly a
di luent, 9 n the presendeowt4@0 basboutl®,00Pef er abl y t he

pol yi sobut yl - substituted hydroxyaromati c conmpound is

13pol yi sobut yl - substi tuted phenol wherein the polyisobutyl noiety is
derived P4 from bl yi sobatdetedeont ai ni ng at | east 70 wei ght percent

met hyl vi nyl i dene 15 isomer and nore preferably the polyisobutyl noiety is
derived from 16pol yi sobut ene containing at |east 90 wei ght percent

met hyl vi Ayl i dene (csomen affin@refcoabster tbavatdeisen snfor mal dehyde or
par af or mal dehyde. More 18preferably the al dehyde is paraf ormal dehyde.
19Preferably the diluent is an al kanol having one carbon atomto about 10

[_{'20 carbo8 atons. (dpr e pr gfictiahémi bageal kanol is methanol. 21Preferably the
base is an al kali netal hydroxide. More preferably the al kali :

9 In another embodiment the present disclosure is directed to a Mannich

10 condensation product prepared by the Mannich condensation of:

11 {a)  a polyisobutyl-substituted ﬁydroxyarorﬁatic compound having

12 the formula:
OH
Ry
{ R3

13 K

14 wherein Ry is a pofyisobuty'l group derived from polyisobutene
15 containing at least 50 weight percent methylvinylidene isomer
16 and having a number average molecular weight in the range of
17 about 400 to about 5,000, Rz is hydrogen or lower alkyl having
18 . one carbon atom to about 10 carbon atoms, and Rs is hydrogen
19 or ~OH; |
20 (b) a formaldehyde or an aldehyde having the formuta:

-8



. 22 netal hydroxide is sodi um hydroxide. 23 The ami no acid or ester

. derivative thereof has the fornula z NH2 24CQ2A [wherein Ware as defined
above and A is hydrogen or al kyl having one 2carbon atomto about 6 carbon
atons. 3Preferably the amno acid is glycine. 4 In the above process the
amno acid may be added in the formof its alkali 5 netal ion salt. '
Preferably the alkali nmetal ion is a sodiumion or a potassium 6ion, nore
preferably the alkali nmetal ion is a sodiumion. 7A further enbodi nent of
the present disclosure is directed to a lubricating oil 8 conposition

conprising a major anmount of an oil of |dUb¥ricating viscosity and a 9 m nor
ef fective anount of one or nore of the abgve described Mannich 10
condensati on products of the presentdi re. 11A further enbodi nent of

the present disclosure is directed to a lubricating oil 12 concentrate
conprising about 20 percent to 80 percent of a diluent oil of 13

| ubricating viscosity and an effective amount of one or nore of the above
14 descrided Manni ch coheegisdRiisbraradwretos lingartaiey] praybentnalcadicos atoen tdBot h
the 15 lubricating oil _go ition and the lubricating oil concentrate may
cont ain _%6 ot her addi t?@%@ﬁi@@?@ﬁ%@’rﬁ%&?@w ﬁ‘@vﬁ'ﬂ%&?tqb&'t C"%r_h@”
lubricatigng oi | . 17A fgigrheto aFbQH 0BBHEH atdies, RirpSeVing irafl 9?6&5196' s
directed to a fuel conposition 18 conprising a najor anpunt o

hydr ocar Bons boi | i ng i ¢anbies ajasws torebart 1} eabbn edoman gikaay dhaxing from
effective anount of ong or re of .the above cribed 20 Manni

condensa?i on products %?Olfthggﬁﬁ)é)geﬂ?na? c?B%‘E}(rj%fWﬁbé’H ﬂﬁg‘sb@éﬁraﬁuy'
7

having from about 7 carbon atoms to about 20 carbon atoms:

8 (¢) an amino acid or ester derivative thereof having the formula:

NH,

W/
\

9 CO.A
10 wherein W ijs -[CHR"}- , wherein each R” is independently M,
11 alkyl having one carbon atom to about 15 carbon atoms, or 3
12 substituted-alkyl having one carbon atom to about 10 carbon
13 atoms and one or more substituents salected from thé group
14 ' consisting of amino, amido, benzyl, carboxyl, hydroxyl,
15 hydroxyphenyl, imidazolyl, imino, phenyl, sulfide, or thiol; and m
16 is an integer from one to 4, and A is hydrogen or alkyl having
17 one carbon atom to about 6 carbon atoms: and
18 (d) ~ an alkali metéf base.

19 In general, the principal Mannich condensation product of the disclosure can be

20 represented by the formula:



21further reacted to renove/replace any alkali netal. In general it is not
22desirable for a fuel additive conposition to contain ash. Therefore, it
is 23 desirable to react the above described Mannich condensation products
of the 24 present disclosure in such a way that any alkali netal salt
present is converted 25 to an ammoni um or other appropriate salt giving an
ashl ess Mannich 26 condensation product. - 14- 1A further enbodi nent of
the present disclosure is dirgcted to a fuel congcentrate 2conprising an
inert stable oleophilic organijc sgifgent boiling {n the range of 3 from
~about 65C to about 204C and friom gdbout 10 wei ght | percent to about 4 90
wei ght percent of one or e aboye desgrfbed Mannich 5condensation
product of the present disc N has-teenpfurther reacted 6 to
remove/ repl ace any al kali mnet nt. 7The Mahni ch condensati on
products of the present discl o also%pe 8enpl oyed as di spersants in
| ubricating oil. For use as di|sp ants instuelsfthe 9 alkali metal ions
i n Manni ch condensation producfts dre repl@egd wi th 10 ammoni um i ons.
11Anmong ot her factors, the presentl disclosure is|based upon the discovery
that the Mannich 12condensati on pﬁbducts of the present disclosure are
effective in 13 sequestering netals, especiaILM_Fqi3, and preventing netal
ion catalqyzed 14oxidation and pol ynerization reactions, while maintaining
sufficient oil 15solubility for use in lubricating oils and fuels.
16DETAI LED DESCRI PTI ON OF THE | NVENTI ON 17DEFI NI TI ONS ]

2 wherein each R is independently -CHR’-, wherein R’ is as defined above, Rt

3 is a polyisobutyl group derived from polyisobutene containing at least 50
4 weight percent methylvinylidene isomer and having a number average
.

molecular weight in the range of about 400 to about 5,000;

X is hydrogen, an alkali metal ion or alkyl having one to about 6 carbon

(o]

atoms;

8 W is —[CHR”]- m wherein each R” is independently H, alkyl having one

9 carbon atom to about 15 carbon atoms, or a substituted-atkyl having one
10 carbon atom to about 10 carbon atoms and one or more substituents
11 selected from the group consisting of amino, amido, benzyl, carboxyl,

12 hydroxyl, hydroxyphenyl, imidazolyt, ‘imino{ phenyl, sulfide, or thiol; and mis

13 an integer from one fo 4;

14 Yis hydr0gen, alkyl having one carbon atom to about 10 carbon atoms, -

15 CHR'OH, wherein R’ is as defined above,

16 or

Co,x
- ‘]O‘

17



18 As used herein, the followng terns have the foll ow ng nmeani ngs unl ess
19 expressly stated to the contrary: 20 The term "al dehydes"” as used
herein refer to formal dehyde or al dehydes 21having the forrmula O

lwherein R is branched or l|inear alkyl having fromone carbon atomto
about 2 10 carbon atons, cycloal kyl having from about 3 carbon atons to
about 10 3 carbon atons, aryl having from about 6 carbon atons to about 10
carbon 41atons, al kdeyéinhévs AGHR Oh, athenieinR daessteimedbavs: ape kit 720
carbon atonms, 5 or aral kyl hayi f rom about 7 carbon atons to about 20
carbon afons. 6Rep?@gZ&F%?ﬁV@xaﬂ%@H§H§?’for use in the preparation of the
Manni ch 7 condensation products of the present invention include, but are
not limted to 8 aliphatic, al deh dgs sucq gsfforqa[dehyde, acet al dehyde,
pr opi ona® deh#de hydroxik y’ﬂrfb)(q{@ﬁﬁ%%‘y AP BRI U8 apr 0al dehyde and
hept al dehyde. Aromatic 10 al dehydes are al so contenplated for use in the
. preparation of the Mannich l1lcondensation products of the present

i nvention, such as benzal dehyde and 12 al KH benzal dehyde.

Par a-t ol ual dehyde is an exanple of an 13 &l kyl benzal dehyde. Al so usef ul
are formal dehyde produci ng reagents,_suchil4 as parafornmal dehyde and
aqueous formal dehyde sol utions such as-£8fmaNi n. 15 Al dehydes nost

preferred for use in the in the preparation T t he Manni ch
AN
Ry
4
5 or
OH .
R Y'
\\N//
/
W
\
CO,X
Ry
6
7 wherein R, R4, Y, X, and W are as defined above,

8 and nis an integer from 0 to 20, with the proviso that when n = 0, Z must be:

OH
R\N/Y'
/
W
\
CO,X
Ry

_11 -



16 eondensation products of the present invention are parafornmal dehyde and

17formalin. 18 Al dehydes nost preferred for use in the in the preparation
of the Mannich 19 condensation products of the present invention are

par af orr nal dehyde and 20formalin. 21Preferably the al dehyde is

f or mal dehyde. By fornal dehyde is nmeant all its 22 forns, including
gaseous, liquid and solid. Exanples of gaseous 23 formal dehyde is the
nononer CH20 and the triner, (CH20)3 (trioxane) having 24 the formula

gi ven bel pw. CH2 %@45 uid fornal dehyde are
the foll o?m ng: Zlgﬁl\%)tr)énén%&{ ATt gp%sr@‘affoegzab onmer CH20 in water
whi ch has the formul as CH2(H20)2 (nethylene 4gl ycol ) and HO(-CH20),-H. 53.

Mo t he f | OHCH2 OCH3 d
50 80(- oy R R G ERTR PR it s S B st @an mplemsan weioet | n
wat er and vaof am;t%@loqo hdlos 21 S’DONaWre'ﬂrefe?aQiV%é al pﬁ)lﬁ§o§ut§7g{f’oup5hoé)§)a

solution. Formalin is a 37% 10sol ution in waté
4 “number average molecular weight of about 700 to about 1,500. Most
preferably the Ry polyisobutyl group has a number average molecular weight

6 of about 700 to about 1,100.

(%))

Preferably the R; polyisobutyl group is derived from polyisobutene containing
at least about 70 weight percent methylvinylidene isomer and more preferabiy

the R4 polyisobutyl group is derived from polyisobutene containing at ieast 20

10 weight percent methylvmyhdene Isomer.

11 In the compound of formula | above, preferably X is hydrogen, more

12 preferably an alkali metal ion aﬁd most preferably a sodium ion.

13 In another embodiment of the disclosure, in the compound of formala I above,

14 Xis alkyl selected from methyl or ethyl.

15  In a preferred embodiment of the Mannich condensation product of the
16 present disclosure R is CHa, R, is derived from polyisobutene containing at
(. 17 least 50 weight percent methylvinylidene isomer and a number average

18 molecular weight in the range of about 700 to about 1,100, Wis CHo, X is

19  sodiumion and n is 0 to 20.

20 Another embodiment of the present disclosure is directed to a method for
21 preventing metal ion catalyzed oxidation and polymerization reactions in a

22 hydrocarbon medium comprising sequestering the metal ion by the addition of
23  an effective amount of the Manr:iich condensation product of the present |
24 disclosure, as described above. The method for preventing metal ion

25  catalyzed oxi_dation and poiymeﬁzation reactions is particularly suitable for

26 sequestering the metal ion by the addition of an effective amount of the

27 Mannich condensation product of the present disclosure in engine oil.

12 -



11For mal dehyde is al so comrercially available as |linear and cyclic
(trioxane). 12 pol yners. Linear polynmers may be | ow nol ecul ar wei ght or

hi gh ol ecul ar 13 wei ght polyners. 14 The term"alkali netal" as used
herein refers to Goup I A netals of the 15Periodic Table, such as
l'ithium sodiumand potassium 16 The term"am no acid or ester derivative
t hereof' as used herein refers to 17 am no acids having the formul a NH2
18002A 19wherein Wis -[CHR']- mwherein each R' is independently H, alkyl

20havi ng1 onerhe prdaon dikRIleqs ABOHiecled 16 APPENCcRIRREd bPEombifitbst i t ut ed-
21al kyl having one carbon atomto about 10 carbon atons and one or 22nore

subst i t uént singer Eacidn ceB/tans, grralysebuyi-sisiified hydrawoaramale, 23benzyl ,
boxyl, h . | inidaz , | | fide,
or " tho? ARG AR AN i 804 8] hind, EkRCesBE S an AN 1 LIR

or thiol7
havi ng one gasthosasattofoln thbauanhichadhasnsetivrsproBuel ssalsyetimpagenkyl is
met hyl or ethyl. 3The term"am.no acid salt" as used herein refers to

salts of amno acids 4 having the formula z NH2 5C02M wherein Wis as
def i ned mbowgoaRFedbddimant EkikedirbseiBdisdioduddis dReat@toadbrdcetMdrs a sodi um i on

or a potassiumion. Mrre preferably X is a sodi um 8ion.
6 preparing a Mannich condensation product comprising reacting a polyisobutyl-
7  substituted hydroxyaromatic compound, wherein thé polyisobutyl moiety is
8 derived from polyisobutene containing at least 50 weight percent
9 methylvinyiidene isomer and a number average molecular weight in the range
10  of about 400 fo about 5,000, an aldehyde, an amino acid or amino acid ester

11 and optionally a diluent, in the presence of a base.

12  Preferably the polyisobutyl-substituted hydroxyaromatic compound is

13 pokyisobutyl—sﬂbsﬁtuted phenol wherein the polyisobutyl moiety is derived
14  from polyisobutene containing at least 70 weight percent methylvinylidene
15  isomer and more preferably the polyisobutyl moiety is derived from

16  polyisobutene containing at least 90 weight percent methylvinylidene isomer.’

17 Preferably thé aldehyde is formaldehyde or paraformaldehyde. More
18  preferably the aldehyde is paraformaldehyde.

19  Preferably the diluent is an alkanol having one carbon atom fo about 10

20  carbon aloms. More preferably the alkanol is methanol.

21  Preferably the base is an alkali metal hydroxide. More preferably the alkali

22  metal hydroxide is sodium hydroxide.

23  The amino acid or ester derivative thereof has the formuia

NHo

/

CO.A

W

24
-13 -



9 The term "base" as used herein refers to alkali netal hydroxides and

al kali 10netal al koxides. Preferably the base is an alkali netal hydroxide
sel ected 11fromthe group consisting of sodi um hydroxide, |ithium

hydr oxi de or potassi um 12hydroxi de. Modre preferably the al kali netal

hydr oxi de i s sodi um hydroxi de or 13potassi um hydroxi de. 14 The term "col or
test" as used herein refers to the color test used for 15 determ nation of
the ability of the Mannich condensation products of the 16present

i nvention to sequ@sdigh Wedr dLasinetNebdS andsA i hefbedr &l edhel sMe
17Test for Iron Sequestering Ability 18The test used for irodn sequestering

ability ®as as descrdrbaidn i absit Peardan Rk®ma.9 4, 387,244. A 0.15 to 0.25
gram sanpl e of the Manni ch condensati on product 20is placed into an 8 dram
vial to which is added 15 mlliliters toluene and 21shaken to honopgeneity.

Next 15 Bi | |IRreidrably 10 abbnomakaris gblcinéon of FeCl3 in 22water is added to
the vial and the vial is nmechanically shaken for one hour. 23The contents
of the vial are allowed to separate and the toluene | ayer 24changes col or

from yel how| ehepabdpleeproagse thalamben atid maty heboded hetral em ofritd Akali
lpresence of the Manni ch condensation product sequestering agents of the
2pr esent 2i nvesiel ion salf. Tretarabiythepiadikinetalippds @ sasiiyraden Repdigfaseivet s t o
t he anmouat Ik j H t .ralize the

pol yi sobdt yions LB EP L s R e BABMIGR 77, | ¥ ams Ko per
gram sanple). 6The term"inert stable oleophilic organic solvent" as used

herein refers.tQ 7sol vents at dissol ve in.gasal ine -dj fuel .
Preferably ﬁi@ﬁ%ﬁl’e Ob%ﬁlgﬁl]‘té’tf@?ﬁpégsﬁm (PIFC O%Itr%g%l%gag% vaefr% nlgdstﬁgg)lﬂal i phatic or
([ an aromegi c chypbegiahkemmaing Btmajor amount of an oil of lubricating viscosity and a
9 minor effective amou nt‘of one or more of the above described Mannich

10 condensation products of the present disclosure.

11 A further embodiment of the present disclosure is directed to a Jubricating oil

12 concentrate comprisiﬁg about 20 percent to 80 percent of a diluent oil of
13 lubricating viscosity and an effective amount of one or more of the above
14 described Mannich condensation products of the present disclosure. Both the

15 Iubricating oil composition and the lubricating oil concentrate may contain

16 other additives designed to improve the properties of the lubricating oil.

17 A further embodiment of the present disclosure is directed to a fuel composition

18  comprising a major amount of hydrocarbons boiling in the gasoline or diesel
19  range and a minor effective amount of one or more of the above described
2'0 Mannich condensation pfoducts of the present disclosure which has been

21 further reacted to remove/replace any alkali metal. In general it is not

22  desirable for a fuel additive composition to contain ash. Therefore, it is

23 desirable to react the above described Mannich condensation products of the
24 present disclosure in such- a way that any alkali metal sait present is converied

25  to an ammonium or otf_;er appropriate salt giving an ashless Mannich

26  condensation product.'

14 -



9.such as benzene, toluene, xylene or higher-boiling aromatics or aromatic
10 thinners. Aliphatic al cohols having fromabout 3 carbon atons to about
8 11 carbon atonms may al so be used in conbination with the hydrocarbon 12
solvents. Aliphatic al cohols contenplated for use in the present invention
are 13i sopropanol, isobutylcarbinol, n-butanol and the like. 14 The term
"Manni ch condensati on product” as used herein refers to a mxture 15 of
products obtai ned by the condensation of a polyisobutyl-substituted 16
hydr oxyar omat fuGh&QERIdRHenboF theaslesshidiifychareain directeditvi mivckieoneeni@ifch as, 17
gl ycine, to form condensation products having the,{ornul Ly el ow.
ol R bR AT s

The 18 fr nobmsrigngem bercweRiecClsPBl igoanic RUINGYA BT E7%% % he

Vanni ch 19 gondensgtiop praduats.bel 4eyfdt So08 10 whiipperssntoichuant | on

and ar e “hot 0 exclude other possible Mannich condensation
product  t hgp tHdreefitosineee usmgetdiéhasbhod destrivet Mang&®ht i nvent i on.
OH 22 OH w N w N CO2XCO2X 2 i . b ied

5  condensation product of the present disclosure which has been further reac

6 io remove/replace any alkali metal present.

7 The Mannich condensation products of the present disclosure may also be
employed as dispersants in lubricating oil. Foruse as dispersants in fuels the

9  alkali metal ions in Mannich condensation products are replaced with

10 ammonium ions.

11 Among other factors, the present disclosure is based upon the discovery that the Mannich
12  condensation products of the present disclosure are effective in _

13 sequestering metals, especially Fe**, and preventing metal ion ca_?aiyzed

14  oxidation and polymerizati'on reactions, while maintaining sufficient oil

15  solubility for use in lubricating oils and fuels.

16 DETAILED DESCRIPTION OF THE INVENTION

17 DEFINITIONS

18  As used herein, the following terms have the following meanings unless

19  expressly stated to the contrary:

20 The term “aldehydes” as used herein refer to formaldehyde or aldehydes

21  having the formula
O

R‘J—LH

22

- 15-



3 OHOH 4 5 wherein R Rl, X and Ware as defined above. 3 The Mnnich
condensati on products shown above may react further with an 4 al dehyde and
an amino acid to formlarger oligoners. Preferably the Rl polyi sobutyl
group is derived from pol yi sobutene containing 6 at |east 70 wei ght
percent nethyl vinylidene isonmer and nore preferably the Rl 7pol yi sobutyl
group is derived from pol yi sobutene containing at | east 90 wei ght 8percent

net hyl vi nyl i depgeih $OmEhrar®hkd ot lineef gkyiathvendirdimend cafodnetovedanatedut
condensation products Ris CH2, 10Rl is derived from polyi sobutene

cont ai ni nd afl0lcadun %fO”Weng_ﬁlOGB%/F Baying IroReeRYYIS AThEAEMSSORRCUAAl has a
e a1 ot R SSHLSL LN o 2,00l 0 Ml O

and Xis a so ubricating viscosity" as used
herei n ref er stongs, lalikrriidaiving froi abdubihcarhonmeorne toiabera R0 aiatbar atym, het i ¢

oils of lubricating viscaosity and_15preferabl sefyl in the crankcase of
an i nternal @bﬁﬁlﬁf?héWHGrfﬁ?fﬁé%boi‘éér(‘é‘mhé@nT’%%’rthcﬁbpg A @enarily
have a viscosity of about 1300 17centistokes at -17.8C to 22.7 centi stokes
at 98.9C. The lubricati nq oils may 18be derived fromsynthetic or natural

sour ces. M nBegresentativeraldelydas Iorgsedxthe preparation of the Mannich
7  condensation products of the present invention include, but are not limited to

8 aliphatic aldehydes such as formaldehyde, acetaldehyde, propionalde‘hyde,
9 butyraldehyde, valeraldehyde, caproaldehyde and heptaldehyde. Aromatic
10  aldehydes are also contemplated for use in the preparation of the Mannich
11 condensation products of the present invention, such as benzaldehyde and
12  alkylbenzaldehyde. Para-tolualdehyde is an example of an
13 alkylbenzaldehyde. Also useful are formaldehyde producing reagents, such
14  as paraformaldehyde and aqueous formaldehyde solutions such as formalin.
15  Aldehydes most preferred for use in the in the preparation of the Mannich
16  condensation products of the present invention are paraformaldehyde and

17 formalin.

18  Aldehydes most preferred for use in the in the preparation of the Mannich
19  condensation products of the present invention are paraformaldehyde and

20 formalin.

21  Preferably the aldehyde is formaldehyde. By formaldehyde is meant all its
22 forms, including gaseous, liquid and solid. Examples of gaseous
23 formaldehyde is the monomer CH;O and the trimer, (CHx0); (trioxane) having

24 the formula given below.’

O
/ \
CH, CH,

0 0

25 Tt

-16 -



190il in this invention includes paraffinic, naphthenic and other oils
that are 20ordinarily used in lubricating oil conpositions. Synthetic oils
i ncl ude 21lhydrocarbon synthetic oils, synthetic esters and Fi scher-Tropsch
derived base 220il. Useful synthetic hydrocarbon oils include |iquid

pol ymers of al pha-olefins |Ihaving the proper viscosity. Especially useful
are the hydrogenated liquid 2oligoners of C5 to Cl2 al pha-ol efins such as
1- decene 1t ri pREMpRIsTBfliatldforabkidhydebrotienésoningr oper viscosity, such as
di dodecyl benzene, may be used. 4Useful synthetic esters include the
esters of both nono-carboxylic acids and 5pol ycarboxylic acids as well as

nono- hydroxy alikagehsrri¢HM ¥kl dtercal 6exanpl es are di dodecyl ad
i pate, pentaerthritol tetracapoate, di-2-ethyl hexyl 7adi pate,

di -1 auryl ebaC%t eM%Hﬁn-FeJF‘?:Hi éﬁn wERITRLISKh B8t @he fapFRIRRY @ﬁiﬁ{g% %m@smyneﬁ@s of

nono- an -car boxyl'i c aci nono- and di - hydroxy a can al so
be used. 4BI ends ofilybglilend & Bt Ha)sHand synthetic oils may al so be 10
used. . For exanpl e, blends of 10 weight percent to 25 wei ght percent

11hydr ogenat ed 31- gleaen@r OHITRIn mictias wigdhghas fier foemulascOBIC ) G apér cent
12683 centi stokes at 37.8C m neral oil gives an excellent oil base. 13 The
t erm " polSyi sobut y@HQQ(WZQ stﬁautyl substituent” as used herein refers to
the 14polyi sobutyl substituent on the hydroxyaromatic ring. The

pol yi sobutyl 15 substituent has a nunber average nol ecul ar weight in the
range of about 400 16 to about 5,000. Preferably the polyisobutyl noiety
has a nurﬁaerFam!dgleyde?smi‘oti@lem errg%mlaﬂ}‘lawﬂ@h*%ﬁ’g\@a@ﬂ’ 2ABI0(ANIOBIB0 t 0

“average bl cRPASd: YRS S RERHRES FoUT: a0k STBE0R o AEDAE & 8067 and

“nost prefier abbytidhe Reley sobutyl noiety has 20 a number average nol ecul ar
wei ght in the range of about 700 to about 1, 100.

11 Formaldehyde is also commercially available as linear and cyclic (trioxane)
12 polymers. Linear polymers may be low molecular weight or high molecuiar

13 weight polymers.

14  The term “alkali metal” as used herein refers to Group | A metals of the

15  Periodic Table, such as lithium, sodium and potassium.

-16 The term “amino acid or ester derivative thereof” as used herein refers to

17  amino acids having the formula

NH;
. /
™~

18 : 7 COA
19 wherein W is -JCHR”]- , wherein each R” is independently H, alkyl
20 having one carbon atom to about 15 carbon atoms, or a substituted-
21 alky! having one carbon atom to about 10 carbon atoms and one or
22 ~ more substituents selected from the group consisting of amino, amido,
23 benzyl, carboxyl, hydroxyl, hydroxyphenyl, imidazolyl, imino, phenyl,
24 sulfide, or thiol; and m is an integer from one to 4, and A is hydrogen or

-17 -



21Preferably the attachnent of the polyisobutyl substituent to the
22hydroxyaromatic ring is para to the hydroxyl noiety in at |east 60
percent of 23the total polyisobutyl-substituted phenol nolecules, nore
preferably the 24 attachment of the polyisobutyl substituent to the
hydroxyaromatic ring is para 25 to the hydroxyl noiety in at |east 80
percent of the total polyisobutyl- 26substituted phenol nol ecules, and
nost prefierably thryiaidaehorataffont AienPionabolit Sodibyh aserbst iPrefendbly thd he
hydroxyaromatic ring is para to the hydroxyl 28noiety on the phenol ring
in at 1edst 90 petlsdng msthyliy atdylal pol yi sobutyl - 29substituted phenol

nol ecul es. 1The term "pol yi sobutyl -substituted phenol" as used herein
refers to a 2pol yi sobutyl -substituted phenol ring. The ) )

pol yi sobdt y| Fraitese tamied ashksdl” dssusbherpdtrefersio selty iof ebiine @6idsont ai ni ng
at | east ,50 wei.gh rcent 4net hyl vinylidene isoner. Preferably the
polyisobétylh§¥’ &Fﬁﬁwgdebhenol is 5 derived from pol yi sobut ene cont ai ni ng
at | east about 70 wei ght percent 6nethyl vinylidene isonmer and nore
preferably the polyisobutyl-substituted 7 nol is derived from

pol yi sobut ene containing at |east about A0 wei ght 8percent

met hyl vinyl i dene isomer. 9.The term "g€questering agent(s)" as used herein
refers to conpounds that 10 hold a net at om between two or nore atons of
a singl e nolecule of the 1lconpound, therebg,meutralizing or controlling
har nf ul #etal ions, such as 12Fe+3, in a lubricating oil or fuel. 13 The
term"VWTDI-1 and VWTDI -2 engine tests" as-used herein refers to the 14

-engine t gst prOcﬁ@g&ﬁﬁ.\f@@aéd@hg@l%Bo@@%h@ﬁ@ie}—aﬁ%ﬂ@lﬂ?efa@ﬁﬂﬁcﬂdﬁaﬁly 15

5_”‘*'publ i shed by the ordi nati ng European Council (CEC) for the Devel opnent
‘ 7

M is a sodium ion or a potassium ion. More preferably X is a sodium

8 jon.

9 The term “base” as used herein refers to alkali ’metal hydroxides and alkali
10  metal aikoxfdes. Preferably the base is an alkali metal hydroxide selected
11 from the group consisting of sodium hydroxide, lithium hydroxide or potassium
12 hydroxide. More preferably the alkali metal hydroxide is sodium hydroxide or

13 potassium hydroxide..

14  The term “color test” as used herein refers to the color test used for
15  determination of the ability of the Mannich condensation products of the

16  present invention to sequester Fe* ions. The test is briefly described below:

17  Test for Iron Sequestering Ability

18 The test used for iron sequestering ability was as described in U.S. Patent No.
19 4,387,244. A 0.15 to 0.25 gram sample of the Mannich condensation product
20 s placed into an 8 dram vial to which is added 15 miliiliters toluene and

21  shaken to homogeneity. Next 15 milliliters 0 0.05 motar solution of FeCls in
22  water is added to the vial and the vial is mechanically shaken for one hour.

23 The contents of the vial are allowed to separate and the foluene fayer

24 changes color from yellow to purple, as evidence of iron being chelated, in the

- 18 -



16 of Performance Tests for Transportation Fuels, Lubricants and Q her
Fl uids. 17Unl ess otherw se specified, all percentages are in weight
percent and the 18pressure is atnospheric pressure. 19The Mannich
Condensati on Product 20In its broadest aspects the present invention is
directed to a Mannich 2l1lcondensati on product prepared by the Mannich

condensation of a 22pol yvi sobutyl -subst .t uted, hydroxyaromatic co und,
wher o n the PEISANSBENEN MENNSERRdeaSatoRpEotu SPAYES I 24P SlehSht i n
t he range, of JfLQm ahRticA00 to 24 about 5,000, an al dehyde, an amino acid

f
or ester deeratl ve thereof, and an 25al kali netal base. 1Ceneral
Procedure for Preparation of Manni ch Condensati on Product 2Sequestering

agent s 3%;4/ ;@g ﬁﬁpﬁ%&aﬁgm@l 59%5@6‘?{%%%%5%‘&% hivant bosoiassium

pr epar ed er reaction conditions a
pol yi sobut yl hgdiaside retqmite thyeubrijze heapdlyisobulybsuktituikd méienot per gram

pol yi sobutyl group, has_a nu 7 average | ecul ar weight in the range of
from abow? 4@%5@'8&?0&{‘:‘“'gﬁﬁggfélér?eééﬂlr@@%ﬁﬁg@egn amino acid or ester 7
derivative thereof, and an alkali netal base. 9 The reaction can be
carried out batch wise, or in continuous,or senj- %n@ti.nuo S node.

i

11Nor mal 1§ t heeppersiped Sit%l?letorlﬁ%or}"@a‘é'ﬁaﬁff sAvVeRth a8 é‘%@& reigge eﬂ'fhfeo reaction
T 13dest oo R e R e © e
t enper at g e okopailicarganic solvent is an aliphatic or an aromatic hydrocarbon solvent,
9 such as benzene, toluene, xylene or higher-boiling aromatics or aromatic
10 thinners. Aliphatic alcohols having from about 3 carbon atoms to about 8
| 11 carbon atoms may also be used in combination with the hydrocarbon
12 solvents. Aliphatic alcohols contemplated for use in the present invention are

13 isopropanol, isobutylcarbinol, n-butanol and the like.

14 The term "Mannich condensation product” as used herein refers to a mixture
1‘5 of products obtained by the condensation of a polyisobutyl-substituted

16  hydroxyaromatic compound with an aldehyde and an amino acid, such as,

17 giyéine, to form condensation products having the formulas given below. The
18  formulas given below are provided only as some examples of the Mannich

19  condéensation products believed to be of the present invention and are not

20 intended to exclude other possible Mannich condensation products that may

21 be formed using the methods of the present invention. _

OH
R H
\N/
/
W
\
CO,X
Ry

22
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=

0ils (including 100 neutral oi
" Fi scher-Tropsch derived base oi

15 this reaction can vary from 10C to about 200C, preferably from about

" 50C 16 to about 150C, nore preferably from about 70C to about 130C. 17 The

reaction may be carried out in the presence of a diluent or a m xture of

~18diluents. It is inportant to ensure that the reactants cone into

intimate 19 contact with each other in order for themto react. This is an
i nportant 20 consideration because the starting materials for the Mannich
condensati on 21lproducts of the present iguention include the relatively’
non pol ar polyi sobutyl- 22 substituted hydroxyl aromatic conpounds and the
relatively polar am no aci dg23or ter derivatipve thegeof. It is therefore
necessary to find a suitable set-0 : i © Ebﬁgrfions or diluents that
will dissolve all the starting materi 5di l uents for this reaction
nmust be capabl e of di ssol vi the sta rat Wi al s 26 of this reaction
and allowing the reacting materials to~tg® in cantact with 27each other.
M xtures of diluents can be u$&dX¥or thi$ reacti dr92Xseful diluents 28for
this reaction include water, alcohols, (including nethanol, ethanol,
29isopropfnol, 1- propanol , 1-butanol, isBbutanol, sec-butanol, butanediol,
2- 30et hyl hexanol, 1-pentanol, 1-hexanol, ethylene glycol, and the |ike),
DVBO - 24 - 1INWP, HWPA, cellosolve, diglynme, various ethers (including

~diethyl ether, THF, 2diphenylether, dioxane, and the |like), aronmatic

di luents (including toluene, 3benZdide, o-xylene, mxy{?&he, p-xylene,
nmesitylene and the |ike), esters, Hgal kanes (includi ng|pentane, hexane,
hept ane, octane, and the like), ar ) and synthetic diluent
yal phaol ef i ns,

res of these

diluents. M xtures of diluents

R
5 |
OH OH
R R R M
N N
e e
W W
\ \
CO,X C0,X
5 Ry R
OH Ke)s |
H\N/R R\N/R R\N/H
/ / %
W W W
\ N \
COX CO,X C0,X
R R
4 H 1
5
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~ Asuch as nethanol and heptane are suitable diluents for this reaction. 9
The reaction may be carried out by first reacting the hydroxyaromatic 10
conmpound with the alkali netal base, followed by the addition of the am no
llacid or ester derivative thereof and the al dehyde, or the am no acid or
ester 12 derivative thereof may be reacted with the al dehyde foll owed by
the addition 13 of the hydroxyaromatic conpound and the al kali netal base,
etc. 141t is believed that the reaction(ﬁ% t he am no aci d, 8 h as

,7 Pl us the al dehyde, gﬁ

gl ycine, or. ester 15U8eri vative ther eof ch as
f or mal dehyde, may produce the 16internedj ate formul a OH 17 18
whi ch may ul ti mat el r fﬁe\lt\:ly,ev f a &wg/R COOH 1
S / '
W W
\ \
CO,X COX
R R, | R
1
2 wherein R, Ry, X and W are as defined above.

3  The Mannich condensation products shown above may react further with an

aldehyde and an amino acid to form larger oligomers.

Preferably the Ry polyisobutyl group is derived from polyisobutene containing
at least 70 weight percent methylvinylidene isomer and more preferably the R,

polyisobutyl group is derived from polyisobutene containing at least 80 weight

«w ~ O O

percent methylvinylidene isomer.

9 In a preferred embodiment of_the‘M'annich condensation products R is CHy,
10 Rjis derived from polyisobufene containing at least 50 weight percent
11 methyivinylidene isomer and has a number average molecular weight of about
12 700 to about 1300, W is CH,, and X is a sodium ion. ”

13 The term “oil of lubricating viscosity” as used herein refers to lubricating oils
14 which may be mineral ofl or synthetié oils of lubricating viscosity and

15  preferably usefut in the crankcase of an internal combustion engine.

16 Crankcase lubricating oils ordinarily have a viscosity of about 1300

17  centistokes at -17.8°C to 22.7 centistokes at 98.9°C. The lubricating oils may
18  be derived from synthetic or natural sources. Mineral oil for use as the base
19  oil in this invention includes paraffinic, naphthenic and other oils that are

20  ordinarily used in lubricating oif compositions. Synthetic cils include

21 hydrocarbon synthetic oils, synthetic esters and Fischer-Tropsch derived base

22 oil. Useful synthetic hydrocarbon oils include liquid polymers of alpha-olefins

221 -



2t is believed that these internediates may react with the

hydr oxyaromati c 3 conpound and the base to formthe Manni ch condensati on
products of the 4present invention. 5 Alternatively, it is believed that
the reaction of the hydroxyaromatic conpound 6 with the al dehyde nmay
produce the internediate fornula OH 8lt is also believed that this

I nternmedi ate may react with the amno acid or ester 9 derivative thereof

and t he qas%\%geg{érbso@@f VRepkig) copsanamatsan) @@qﬁé%tydﬂfdgérmt@@n@m@sent

invention. 11 The time of the reaction can vary w dely depending on the
t enper at @r e. olifloen<ir® of €ado iGn apheecledins wach asdrdeeandtrimerourimilgidbaliy! 20

hours, preferably from 13 about .2 hours to, about u r referably
from abodt %l}l’?sto pé%‘?ﬁft\”si%f"tﬁow 1 as o egﬂfreé%eﬁ% @%y{,ﬁé}) %gp( ) of
the reaggnt sy&&N| {rRei@EYtePY RichRtiaMhéedténras holl allre-darbekgik gliveanad
listing of the different fornulae that can arise if different 30_har?e nol e

rati os afe usddcarpexdicraaidsramuaicasomoensdnuipe akandle rnadeiveis dvPka
duct t hat 1 ) . i A
product s @ty?‘? @ﬁ@%g%?@@?%gﬁ@%b%%5§h§e%“?°'?&%"ad Ciagé, 1825t RRIG

pol yi sob one am no group connect ed

6by one & delyiggtegHPIsRrAssharite anliahe liket @omplbe eptry peeinreylfregibst i t ut ed
7phenol / al dehyde/ am no aci d/ base charge nole ratio for this nolecule, also
~ 8shown i 8 Tapbéuresisdireano-jandidiecarbexyliciaqd and ngoncoaiih dicdhir gy ASFROIat i os

are 9 canalso be used. Blends of hydrocarbon oils and synthetic oils may also be
10  used. For example, blends of 10 weight percent to 25 weight percent
11 hydrogenated 1-decene trimer with 75 weight percent to 90 weight percent

12 683 centistokes at 37.8°C mineral ‘oirl gives an excellent oil base.

13 The term “polyisobutyl or polyisobutyl substituent” as used herein refers to the
14 polyisobu“tyl substituent on the hydroxyaromatic ring. The polyisobutyl

15 substituent has a number éverage molecular weight in the range of about 400
16 1o about 5,000. Preferably the polyisobutyl moiety has a number average

17  molecular weight in the range of about 500 to about 2,500. More preferably
18 the p-olyisobutyt moiety has a number average molecular weight in the range
19  of about 700 to about 1,500, and most preferably the -poly.isobuty! moiety has

20  a number average molecular weight in the range of about 700 to about 1,100.

21 Preferably the attachment of the polyisobutyl substituent to the

22  hydroxyaromatic ring is para to the hydroxyl moiety in at least 60 percent of
23  the total polyisobutyl-substituted phenol molecules, more preferably the

24  attachment of the polyisobutyl substituent to the hydroxyaromatic ring is para
25  to the hydroxyl moiety in at least 80 percent of the total polyisobutyl-

26  substituted phencl molecules, and most preferably the attachment of the

27  polyisobutyl substituent to the hydroxyaromatic ring is para to the hydroxy!
28  moiety on the phenol ring in at least 80 percent of the total polyisobutyl-

28 substituted phenol molecules.

-27 -



9pc;ssi ble and the use of other charge nole ratios can lead to the

“ production of 10different nolecules of different fornulas. 11 Table |

12 Product Pol yi sobut yl -substituted phenol : al dehyde : amino acid :
base (CWR) OH 40 1.0: 1.0 : 1.0 : 10 CO2Na 001 CC2Na 1.0:2.0:2.0:2.0

The term “polyisobutyl-substituted phenol” as used herein refers {0 a
polyisobutyl-substituted phenol ring. The polyisobutyl-substituted phenol is
derived from polyisobutene containing at least 50 weight percent
methylvinylidene isomer. Preferably the polyisobutyl-substituted phenol is
derived from polyisobutene containing at least about 70 weight percent
methyivinylidene isomer and more preferably the polyisobutyl-substituted

phenol is derived from polyisobutene containing at least about 90 weight

o~ O o N

nercent methylvinylidene isomer.

9 The term “sequestering agent(s)” as used herein refers to compounds that
10  hold a metal atom between two or more atoms of a single molecule of the
11 compound, thereby neutralizing or controlling harmful metal ions, such as

- 12 Fe*®,in a lubricating oil or fuel.

13 The term “VW TDI-1 and VW TDI-2 engine tests” as used herein refers to the
14  engine test procedures CEC L-78-T-87 and CEC L-78-T-89 respectively,
15 published by the Coordinating European Council (CEC) for the Development

16 of Performance Tests for Transportation Fuels, Lubricants and Other Fluids.

17  Unless otherwise specified, all percentages are in weight percent and the

18  pressure is atmospheric pressure.

18 The Mannich Condensation Product

20  Inits broadest aspects the present invention is directed to a Mannich

21  condensation product prepared by the Mannich condensation of a

22 polyisobutyl-substituted hydroxyaromatic compound, wherein the polyisobutyl
23 group has number average molecular weight in the range of from about 400 fo
24  about 5,000, an aldehyde, an amino acid or ester derivative thereof, and an

25  alkali metal base.

- 23 -



P

Ti OH 2.0: 2.0: 1.0: 1.0 Product Pol yi sobutyl -substituted phenol
" aldehyde : amino acid : base (CNIR) OHO H<Th'IPit CO 2N. CO 1Na
2.0:10:2.0:2: 0 OHOH 1410WM 40C32Na OH 3.0 : 4.0: 2.0 : 2.0 1 2 A
t hese products arising fromother charge nole ratios may all be present 3
al one, as a single conponent, or as conbinations of several conponents in
a 4 conplex m xture of products.

General Procedure for Preparation of Mannich Condensation Product

Sequestering agents

The Mannich condensation products of this invention are prepared by
combining under reaction conditions a polyisobutyl-substituted
hydroxyaromatic compound, wherein the polyisobutyi grdup has a number
average molecular weight in the range of from about 400 fo about 5,000, an
aldehyde, an amino acid or ester derivative thereof, and an alkali metal base.

The reaction can be carried out batch wise, or in continuous or semi-

OO0 N O B WN -

—

continuous mode.

11 Normally the pressure for this reaction is atmospheric, but the reaction may
12 be carried out under sub atmospheric or super atmospheric pressure if

13  desired.

14  The temperature for this reaction may vary widely. The temperature range for
15 this reaction can vary from 10°C to about 200°C, preferably from about 50°C
16  to about 150°C, more preferably from about 70°C to about 130°C.

17  The reaction may be carried out in the presence of a diluent or a mixture of
18  diluents. Itis important to ensure that the reabtants come into intimate

19 contact with each other in order for them to react. This is an important

20 consideration because the starting materials for the Mannich condensation
21 products-of the present invention include the relatively non polar polyisobutyl-
22 subsﬁtuted hydroxyl aromatic compounds and the relatively polar aminoc acid
23 or ester derivative thereof. [t is therefore necessary to find a suitable set 6f
24  reaction conditions or diluents that will dissolve all the starting materials.

25  diluents for this reaction must be capable of dissolving the starting materials
26 of this reaction and allowing the reacting materials to come in contact with |
27  each other. Mixtures of diluents can be used for this reaction. Useful diluents
28  for this reaction include water, alcohols, {including methanol, ethanol,

29  isopropanol, 1-propanol, 1-butanol, isobutanol, sec-butanol, butanediol, 2-

30 ethythexanol, 1-pentanol, 1-hexanol, ethylene glycol, and the like), DMSO,
-24 -



5In the broadest sense the polyisobutyl-substituted phenol : al dehyde :

" am no 6acid: base CVMR can vary from1.0 to 20.0 : 1.0 to 39.0: 1.0 to
20.0: 1.0 to 74.0. Preferably the polyisobutyl-substituted phenol :

al dehyde : amino acid : 8base CVMR can vary from1.0 to 5.0: 1.0 to 10.0:
1.0to 6.0: 1.0 to 3.0. Mrre 9preferably the polyisobutyl-substituted
phenol : al dehyde : am no acid : base 10CVR can vary from1l.0 to 3.0: 1.0

to 5.0: 140 tguB; APk, Qeli8sdive: ditReie, LhBbES eftrll anmi@mg diethyl ether, THF,

poI yi sobutyl substituted phenol ~ am no acid : hyde : base 12CMR is 1
1: 2 :21. dme@gleﬂwnd@xsnexaméwefkﬂ@)u@r@mairctddéept%@@@la@ln@ﬁolelﬁn@he

Manni ch condensati on roduct of t % e n bel ow
15 16 2% g?[‘é‘?@[ﬂ @rxg%‘?n@&%’u‘?’ﬁ p)[(}ﬁ%l% ?le H%d%@élﬂg%')@t ?gﬂe}ésgnpounds
can be 3uli | kpegekNinbEiry pofbakl Bexafe, hbptd\v{@nbtt@hecandemak@)oanpr oduct s
of this 4invention. The critical feature Is th he pol yi sobut%@

shed

substit ue5|t tyérw@ geiusd rosgyntbetingiluent gils (lg‘apdl@gl 1%“%’“@'@%‘ i

Manni ch ¢ ns h ns on
the. pol yi Gobeoe s PpPEERoLsi FISRLTropistR (SR boRe SEIREMSTKETS, |

solubility obnahmxmémwﬂme@@rmmamuMmmeemﬂduu@wtsshmmnetwormaseef about
C20 and higher. This corresponds to a no| ecu in the range of

about 40081t osugivas rthacn! ﬁf’td hgpté@@la}“éﬁpgat?fﬁéﬁ“?%vﬁ@?%"%Feafé‘ﬁf’gher al kyl
substituent on the phenol ring be l|ocated in the position para to 11 the
OH group on the phenol. 12l n general, one unsubstituted carbon atomin the
ortho pos?ti dhetreattien marbsxsaried aut By Hraneasinotheivdrexyaragatis r equir ed

' n.or der‘t(s 0 801%%%[1% Wt% t%wkéﬁpmetal base, followed by the addition of the amino

11  acid or ester derivative thereof and the aldehyde, or the amino acid or ester
12 - derivative thereof may be reacted with the aldehyde followed by the addition

13 of the hydroxyaromatic compound and the alkali metal base, etc.

14 It is believed that the reaction of the amino acid, such as glycine, or ester
15  derivative thereof, plus the aldehyde, such as formaldehyde, may produce the

16 intermediate formula

O
NH COOH
Mo —
/\ e
TN COOH H H A
+
HO

17

- 18  which may ultimately form the cyclic formula
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l4condensati on products of this invention. For exanple, phenol substituted
in 15 the para position with a polyisobutyl substituent that contains 20
or nore 16 carbon atons is a preferred polyisobutyl-substituted phenol raw
material for 17this invention. 18D -substituted phenols are al so suitable
starting materials for the Mannich 19condensation products of this

i nvention. Di-substituted phenols are suitable 20 provided that they are
substituted in such a way that there is an unsgbsilituted 2lortho position
on the phenol ring. Exanples of suitable di-substituted phenols 22are
o-cresol derivatives substituted in the para position wwth a C20 or
great er 23pol yi sobutyl Sub§&5éﬁj t the~i'ke. 24 A preferred

pol yi sobut yl -substituted phéenol” has the folllowing fornmula: OH 2wherein
Rl is polyisobutyl group derived fro polzLiobutene containing at 3 | east
50 wei ght percent nethyl vinylidene isoner~and having a nunber 4 average
nol ecul ar weight in the range of about O to about 5,000, and Y is 5
hydrogen. 6l n the above process the polyisobutyl substituent on the

pol yi sobutyl - 7 substituted phenol has a g&gﬁ average nol ecul ar wei ght
in the range of 8about 400 to about 5, 000. Iérably t he pol yi sobutyl
substitdent on the 9 pol yi sobutyl - substituted phenol has a nunber average
mol ecul ar wei ght of 10 about 500 to about 2,5000. Mre preferably the

pol i soBut y| . SUBSLLE YeRin88e kb fifiedaled mapuéadtwitinsi ydredypheatt has a
nunber er 5% I"écular wer ght of ) ) ts of the

3 compound and the base to form the Mannich condensation products o

4  present invention.

5  Alternatively, it is believed that the reaction of the hydroxyaromatic compound

6 mmﬂmamawmﬂmwpmmmememmmwmmehmmb

OH -

OH

Ry

It is also believed that this intermediate may react with the amino acid or ester

derivative thereof and the base to form the Mannich condensation product of

10  the present invention.

11 The time of the reaction can vary widely depending on the tempgrature. The
12 @admnﬁmecanvaybemmeanrmuHDabmﬁ20homsdxdembemm

13 about 2 hours to about 10 hours, more preferab!y from about 3 hours to about

14 7 hours.
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12about 700 to about 1,500. Most preferably the polyisobutyl substituent

" on the 13 polyisobutyl-substituted phenol has a nunber average nol ecul ar
wei ght of 14 about 700 to about 1,100. 15The polyi sobutyl-substituted
phenol in the above process is preferably derived 16 from pol yi sobut ene
containing at |east about 50 wei ght percent 17methyl vinylidene isomner.
More preferably the polyisobutyl-substituted phenol 18is derived from

pol yi sobut e t eMBicERtalNeUE§Bver a wide range.
19net hyl \Lllll n;}f}h&gﬁée@eggan%rég%emt@Qggfrgégb the p ig(r:?sobut yl - substgl tuted
20phenol 2 s Taie\daidw givepal i}ﬂtlsgmfttbﬁéiiffﬁfﬁﬂ Dﬁﬂh@eaiha%/ eas erigp futiffagnhei ght

21percent_ net hyl vin Ildene I SO 2Sui y be

pr epar ed 3US| B8 ryre iy %ur(?rll"ﬁ?é{ (%\2:% 95@%3?@?}%@@ al ysi Igg descri bed
in US. nd¥WSatidn bRAIASPIHANde4ubSer 8BS shouRDprefebBiaroenizirabl ipast
avallable po ylsobutenes havi ng a hi gh al kyl vi nyl 1 dene cont ent 2|nclade

G i ssopalyr )oa@ﬁoiyas@bot)ﬁaubstﬁsw phena! Irie and prshRBASFacid tHeUR CONBpFe
POl vi sobuyt vl o bS50 PASRELTBte HREY hLANT TR SAREBELONS O sfipatanni

condensat Invention 1's a’ nono-substituted

Sphenol, 7""heﬁl%ﬁblﬂa'ﬂ%k@@bﬁérﬁ;ﬂblﬁc)d/bésl@%hatgﬁeﬂmlel rst:atfbramlmemommldnealso
par a- p05|t|ont06the henol rlncg aHovve er
h

polylsob@kylS@M@QFTT@@@d*@H@hdﬁé t0 ndf 7fgnﬁgP%%dFﬂ@eﬁﬂﬁﬁﬁﬁﬂosaﬁa
condensaty on & esitg% La?@ tﬁ?%sﬁlcﬁ‘%t#@r c':l'f‘aef'g frﬁéle@éﬁ@ééﬁgle%'a 18 tRE prbgudrepisch

condensat e presen nventi on ol vent "10Sol vents may

be erri pl'(})ye@ﬁfféﬁérftMIétiﬁiés@fhﬁﬁmﬂémﬂgrmnbhsr eaction of the
1lpolyi sobutyl -substituted phenols in the preparation of the Mannich

11 : Table |

12

Product Polyisobutyi-substituted phenol : aldehyde : amino acid : base
{CMR)

o © 1.0:1.0:1.0:10
<cog~i:

1.0:2.0:20:20

" - 20:20:1.0:1.0
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12 condensation products of the present invention. Exanples of suitable 13
" solvents are hydrocarbon conpounds such as heptane, benzene, tol uene,
1l4chl or obenzene, aromatic solvent, neutral oil of lubricating viscosity,
paraffins 15 and napht henes. Exanples of other conmmercially avail abl e
suitabl e solvents 16 that are aromatic m xtures include Chevron(r)
Aromatic 100N, neutral oil, 17Exxon(r) 150N, neutral oil. 18 If the
Manni ch ¢ondensation product §equestering agent prepared by the 19above
process |s to bepusk@tas an addjtive in | ubri i Ng, O] e -
20pol yi spbut yl - substi tuted phee%@lﬁy'??%;'/"k%gu?si 'Fus:‘%@%?esngbl A\'/[Jé%i’y?j%' grﬁma%c'd : base
al kyl -substituted 2laromatic sol vent. Preferably MR)al kyl substituent on
the aromatic sol vent has 22 from about 3 carbon atons to about 15 carbon
atons. Mbre preferably the 23 alkyl substituent. on-the aronatic -solvent—
has from about 6 carbon atons|to 24 about 12 carbon atonms. 25 Base
26Typi cal bases i{hcl ude al'kal i| nmetal hydroxi dgs: and: abkal-g net al

al koxi des. " apty base is an al kali netal hydroxide sel ected
fromthe gr%MQ ongj,st ofi sodi um hydr oxi de, |ithium hydroxide or

pot assi um hydr oxitde. 2More preferably the alkali netal hydroxide is sodiym
hydr oxi de or potassi um 3hydroxi de. Mdst preferably the base is sodi um
hydroxide. |If the Manni ch 4condensation product sequestering_agent is to
be used as a fuel additive it i5may be desirable to replace the alkal
netal ioh @ ani ch cofidensati on 6produg§§.ﬁd n ni umion. For
ot her us IRetalk~4.qn on the 7 Mannich ‘condénsati on products may
al so be | metals of 8the Periodic Table.

2 All these products arising from other charge mole ratios may ali be present

alone, as a single component, or as combinations of several components in &

4  complex mixture of products.

5  In the broadest sense the polyisobutyl-substituted phenol : aldehyde : amino
6 acid: base CMR can vary from1.0t020.0:1.01039.0:1.0t020.0:10t0

7 4.0 Preferably the polyisobutyl-substituted phenol : aldehyde : amino acid :
8 base CMR can vary from 1.0t05.0:1.0t010.0: 1.0t06.0: 1.010 3.0. More

9 preferably the polyisobutyl-substituted phenol : aldehyde : amino acid : base
10 CMR canvary from 1.0t03.0: 1.0105.0:1.010 3.0 : 1.0 to 2.0. Most
11 preferably the polyisobutyl-substituted pheno! : amino acid : aldehyde : base

12 CMRis1:1:2:1.

13 Compounds suitable for use in the preparation of the Mannich condensation

14 products of the present invention are given below:
15

16
' - 28 -



9 Al dehyde 10 Al dehydes contenplated for use in the process of the present
i nvention are 11f or mal dehyde or al dehydes having the forrmula 0 12
13wherein R is branched or linear alkyl, having fromone carbon atomto
l4about 10 carbon atoms, cycl oal kyl haV|ng from about 3 carbon atons 15to
about 10 carbon atons, aryl having from about 6 carbon atons to l1l6about 10
carbon atons, al karyl having fron1about 7 carbon atons to 17about 20

car bon aranPobmoauaWEVbS'J gy 3 BN atons to 18about 20
carbon atons.. 19Representative aldehydes for use in the preparation of
the Mannich 20condensation products of the present inventiaon |nclude but
are not 4 mA@dnety Sl yiphlawtyb sl stiditpd by dsaierramatio cAEIPGEAYE £an be
acet al de

scet al ey, prap, gt ey, ol vl attisbudn

cont enpl af eo'mtr@ﬁt:df? eTha ctifl8alfeatas Ri thentiey p@l?z@oBGﬂW@lﬂbﬂhu@unﬂaelas@é i on
products.of the present invention, such as 1lbenzal dehy

al kyl benzal derrmgh @nmnwﬁcrnMgvlbéwzatlodéﬁﬁtﬂve‘shqﬂd\ﬂanﬂ@ht%néﬁna%tm%fqdé’%n
exa Ie I zal deh f cin
r)éaggnts 'E’tﬁ%{g ]bt% 'Mﬂﬁ?'ﬁﬁ &g’orﬁ% gg&@%us ocjrb(rarg eﬁ%%gg% t??%lcj)nls ’

such as f7or Mlatt Bre Ai )ﬂd@saiiﬂiﬂﬁfor op rseftmim?df frer Masaichrecanidenisatiarhproduct
“preparation of the nni ch condensation 6products of é%&bgr@ent i nvention

are par affor nﬁl@bﬁ?ﬁd@dahéf abeuteliomndighele h{/yE SOFESPOR SEYRAr use i n
the int Qf g%%t? fh%nra?t t(ﬂ’%b%?@b@lfb about 5,000. It is desirable that the C20 or

10  higher alkyl substituent on the phenol ring be located in the position para to

11 the OH group on the phenol.

12  In general, one unsubstituted carbon atom in the ortho position to the hydroxyl
13 group on the aromatic ring is required in order to prepare the Mannich

14  condensation products of this invention. For example, phenol substituted in
15  the para position with a polyisobutyl substituent that contains 20 or more

16  carbon atoms is a preferred polyisobutyl-substituted phenol raw material for

17  this invention.

18  Di-substituted phenols are also suitable starting materials for the Mannich

19 condensation products of this invention. Di-substituted phenols are suitable
20 provided that they are substituted in such a way that there is an unsubstituted
21  ortho position on the phenol ring. Examples of suitable di-substituted phenols
22  are o-cresol derivatives substituted in the para position with a Cyg or greater

23 polyisobutyl substituent and the like.

24 A preferred polyisobutyl-substituted phenol has the following formula:
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8 condensation products of the present invention are parafornmal dehyde and
" 9formalin. 10Preferably the al dehyde is formal dehyde. By fornal dehyde is
meant all its 11formns, including gaseous, liquid and solid. Exanples of
gaseous 12 fornmal dehyde is the nononer CH20 and the trinmer, (CH20)3
(trioxane) having 13 the fornula given below. 0 CH2CH2 14cH2 15Exanpl es of
|l iquid formal dehyde are the follow ng: 164. Mononer CH20 in ethyl ether.
175. Mononer CH20 in water which has the fornmulas CH2(H20) 2 (et hyl ene
18gl ycol ) and HQ(CH20) n-H. 196. Mbonomer 0 in methanol which has the
formul as OHCH20OCH3 and ZOCHSO(-CHZO%?-,-H. 21 1Fornmal dehyde sol utions are
comercially available in water and 'vari. gu al cohols. In water it is
avail able as a 37% - 50% solution. Forndlin i a 37% 3solution in water.
For mal dehyde is al so commercially availlabl e 4. | i near and cyclic '
(trioxane) 5 polyners. Linear polyners may be | ow nol ecul ar wei ght or high
nol ecul ar 6 wei ght polyners. /6?m no Add 8 The am no acid or the ester
derivative thereof used in the above procegs has

1

wherein R1 is polyisobutyl group derived from polyisobutene containing at
least 50 weight percent methylvinylidene isomer and having a number

average molecular weight in the range of about 400 to about 5,000, and Y is

[ IS VS S

hydrogen.

In the above process the polyisobutyl substituent on the polyisobutyl-

substituted phenol has a number average molecular weight in the range of

o~ O

about 400 to about 5,000. Preferably the poiyisoiﬁutyi substituent on the

9  polyisobutyl-substituted phenol has a number average molecular weight of
16 about 500 to about 2,5000. More preferably the polyiéobutyl substituent on
11 the polyisobutyl-substituted phenol has a number average molecular weight of
12 about 700 to about 1,500. Most preferably the polyisobutyl substituent on the
13 polyisobutyl-substituted phenol has a number average molecular weight of

14  about 700 to about 1,100.

15  The polyisobutyl-substituted phenol in the above process is preferably derived
16  from polyisobutene containing at least about 50 weight percent

17  methylvinylidene isomer. More preferably the polyisobutyl-substituted phenol
18 is derived from polyisobutene containing at least about 70 weight percent '
19 methylvinylidene isomer and most preferably the polyisobuty!—substituted

20  phenol is derived ffom polyisobutene containing at least about 90 weight

21 percent methylvinylidene isomer.

22  Suitable polyisobutenes may be prepared using boron trifluoride (BF3)
23 alkylation catalyst as described in U.S. Patent Nos. 4,152,499 and 4,605,806.
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9 the fornmula /NH2 10CQRA 11Wis -[CHR'}- mwherein each R' is

" independently H, alkyl having one 12carbon atomto about 15 carbon atons,
or a substituted-al kyl having 13one carbon atomto about 10 carbon atons
and one or nore l1l4substituents selected fromthe group consisting of '
am no, am do, 15benzyl, carboxyl, hydroxyl, hydroxyphenyl, im dazolyl,

I mno, phenyl, 16sulfide, or thiol; and mis an integer fromone to 4 and

A hvd ; ) i : t .
s ny r1°g§@%\r‘?ilhsélrél)%3lrﬂébaﬂf@t¥é%Iﬁé@)&@ﬁé@ﬁaﬂﬁggﬁa@%ﬁ AB0HhyIRlchar daditert ons

18Pr ef er abl ogen 1 n the above fornmul e preferred alkyl in
t he 19ab@ve ihoudulGlissepai@ HYDO0 ot 3t ayd 2300 etilabergmtBdShni no acid is
glycine. 21Sonme exanpl es of al pha am no acids contenplated for use in the
22preparation of the Mannich condensation products of the present
i nventi oy 23Bmepgifseed belybsetiutyl Tatisttuted phaatlfer use intreepreperaiica afdge K25C
0 Tonic §4t ref\r/llgmic c%p\hgﬁsatlfgncb%aucts of the present invention is a mono-substituted

5  phenol, wherein the polyisobutyl substituent is attached at the para-position to

6 the phenol ring. However, other polyisobutyl-substituted phenols that may
7 undergo the Mannich condensation reaction may also be used for preparation
8

of the Mannich condensation products of the present invention. .

9  Solvent

10  Solvents may be emiployed to facilitate handling a'nq reaction of the

11 polyisobutyl-substituted phenols in the preparation of the Mannich

12 condensation products of the present invention. Examples of suitable

13 solvents are hydrocarbon compounds such as heptane, benzene, toluene,
14  chiorobenzene, aromatic solvent, neutral oil of fubricating viscbsity, paraffins
15  and naphthenes. Examples of other commercially available suitable solvents
16  that are aromatic mixtures include Chevron® Aromatic 100N, neutral oil,

17  Exxon® 150N, neutral oil.

18  If the Mannich condensation product sequestering agent prepared by the

19  above process is to be used as an additive in lubricating oil, then the

20 polyisobutyl-substituted phenol may be first dissolved in an alkyl-substituted
21 aromatic solvent. Preferably the alkyl substituent on the aromatic solvent has
22  from about 3 carbon atoms to about 15 carbon atoms. More preferably the
23 alkyl substituent on the aromatic solvent has from about 6 carbon atoms to

24  about 12 carbon atoms.

25 Base

26  Typical bases include alkali metal hydroxides and alkali metal alkoxides.

27  Preferably the base is an alkali metal hydroxide selected from the group
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Ne2l I 9.87 COOH2 Arginine HH2N -0 -N-C If NH NH2 H2H2H21 -C-C

“-CH1 8.99

10
11

12

13
14
15
16
17
18

19
20
21
22

23
24

o R o G -

0 )212

consisting of sodium hydroxide, lithium hydroxide or potassium hydroxide,
More preferably the alkali metal hydroxide is sodium hydroxide or potassium
hydroxide. Most preferably the base is sodium hydroxide. If the Mannich
condensation product sequestering agent is to be used as a fuel additive it
may be desirable to replace the alkali metal ion on the Mannich condensation
prbducts with an ammonium ion. For other uses the alkali metal ion on the
Mannich condensation products may also be replaced with Group Il metals of

the Periodic Table.

Aldehyde

Aldehydes contemplated for use in the process of the present invention are

formaldehyde or aldehydes having the formula

0

_—

wherein R’ is branched or linear alkyl, having from one carbon atom to
about 10 carbon atoms, cycloalkyl having from about 3 carbon atoms
to about 10 carbon atoms, aryl having from about 6 carbon atoms to
about 10 carbon atoms, alkarytrhaving from about 7 carbon atoms to
about 20 carbon atoms,'or aralkyl having from about 7 carbon atoms to

about 20 carbon atoms..

Representative aldehydes for use in the preparation of the Mannich
condensation products of the present invention include, but are not limited to
aliphatic aldehydes such as formaldehyde, acetaldehyde, propionaldehyde,

butyraldehyde, valeraldehyde, caproaldehyde and heptaldehyde.

Aromatic aldehydes are also contemplated for use in the preparation of the

Mannich condensation products of the present invention, such as
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Asparagine NHO H2I C---'-' C-CHI 0CO0 Il 8.72 * H2 H - I OH
Aspartic Acid HOGCCGHdNH2 H2I 111

N

o Oor koW

10
11
12
13

14

15

16

17
18

19
20

21

henzaldehyde, alkylbenzaldehyde and hydroxybenzaldehyde. Para-

tolualdehyde is an example of an a[kylbenzéldehyde.

Also useful are formaldehyde producing reagents, such as paraformaldehyde
and aqueous formaldehyde solutions such as formalin. Aldehydes most
preferred for use in the in the preparation of the Mannich condensation

products of the present invention are paraformaldehyde and formalin.

Aldehydes most preferred for use in the in the preparation of the Mannich

condensation products of the present invention are paraformaldehyde and

formalin.

Preferably the aldehyde is formaldehyde. By formaldehyde is meant all its
forms, including gaseous, quUid and solid. Examples of gaseous

formaldehyde is the monomer CH>0O and the trimer, (CH20); (trioxane) having

-the formula given below.

0 .
/ \

0 o)

~_ .

CH,
Examples of liguid formaldehyde are the following:

4. Monomer CH.0 in ethyl ether,

5. Monomer CHzO in water which has the formulas CHx(H20). (methylene
glycol) and HO(-CH2O)»-H.

6. Monomer CH->0 in methanol which has the formulas OHCH-OCH; and
CH3;0(-CH,O)p-H.
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. 10.0 00 1 OH Cysteine HN2 HI HS -CCH | CHHHO OH 10.77 Cystine
NH2 | H21H2 S - S-GCHI| C=0 8.80 ** CH -CH2 |

1 Formaldehyde solutions are commercially available in water and various

alcohols. In water it is available as a 37% - 50% solution. Formalin is a 37%

3 solution in water.
4 . Formaldehyde is also commercially available as linear and cyclic (trioxane)
5 polymers. Linear polymers may be low molecular weight or high molecular
6  weight polymers.

==

Amino Acid

The amino acid or the ester derivative thereof used in the above process has.

9 the formula

NH,
" /
™~
10 COA -
11 W is ~[CHR”]- n wherein each R” is independently H, alkyl having one
12 carbon atom to about 15 carbon atoms, or a substituted-alkyl having
13 one carbon atom to about 10 carbon atoms and one or more
14 substituents selected from the group consisting of amino, amido,
15 benzyl,' carboxyl, hydroxyl, hydroxyphenyl, imidazolyl, imino, phenyi,
16 sulfide, or thiol; and m is an integer from one to 4 and A is hydrogen or’
17 alkyl having one carbon atoms fo about 6 carbon atoms.

L

18 Preferably A is hydrogen in the above formula. The preferred alkyl in the

19 above formuta is methyl or ethyl.

20 - Preferably the amino acid is glycine.

21 Some examples of alpha amino acids contemplated for use in the
22 preparation of the Mannich condensation products of the present invention

23 are given below in Table tl.
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C=0 Il OHOH dutanmic Acid HC G| NH2 H2H2I -

DI =

C-C-CH I O-0 0OH9.95
G utam ne 1H2 H2H2I Hc-c-C -CH 4ljlI 7=-0 OH * 9.01 A ycine Ns2 |
Table Il
Name Formula Log KZS"C, 0 ionic strength
Alanine e 9.87
HiC——CH
o
l
OH
. NHy
Arginine e };H 8.99
| i
NH c=—Q
l,
Asparagine ) T“Z' g72*
' H2N—C--*~C%-—TH
I -
L
Aspartic Acid e 10.0
HO"-—C——EQ——CH
L,
OH
Cysteine . 1 10.77
HE o CH
c=—0
OH
Cystine Nz ) T“2 8 80 **
CH—CH, — 8 — S_MCLTH
o =
(|3H OH
Glutamic Acid v o b 9.95
- i S—C—CWC—CH
: 7 (i:ﬁo
L, .
Glutamine o M TH’ 9.01 *
FA—C#CZ‘““C?—CH -
N j '
[} =0
L,
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_HCHI1 9.78 C- 01 OH H stidine NNH2 r12}CH 9.08 * H7 O IN
-C-C -C-C- CH1

Hydr oxyl ysi ne HEHH2H2ri Z

Hi :

CTO OH

Glycine THZ 9.78
H-——TH
T:D
OH
e NHy
N *
Histidine O__gz ln 9.08
i
N %:O
OH
. NHz
Hydroxylysine b o
Hy -mcwcfcgc_tlw
T
oM - OH
Isoleucine ) itz 9.75
’ Hal—C—CH—CH
CHy C==0
OH
. [NEg?
[eucine . z 9.75
Hal——CH—C——CH
CHg C=m=0
OH
. My '
*
LySlﬂe Hy H Hp W I 10.69
Hl——§——C=mefem—C——CH
%20
OH
. . NH.
Methionine I ? 9.05
ﬂ—SfCLCL-CH
c
i
OH
. . NH. P
Phenylatanine W | 9.31
cL—TH
7
OH
. MH
Serine " iz 9.21
HO_C—(',i‘,H
Clﬂo
OH
. . HH,
Threonine o | 8.10
N G N e et G4
I L
y
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Ol | OHOH I|soleucine NH2 1112 H 3C -C -CH CH 11

NH, H2I

9.75 CH, |

H2c-CH-C-CH Il 9.75 1 CH3=0 OH
Tyrosine . i::: " Ez 10.47
L, |
b,
Valine ik 9.72
HyG—— GH—CH
EHy =0
OH
1
2
3 * 0.1 ionic strength.
4
5 **20°C and 0.1 ionic strength.
6 The present invention is also directed to a lubricating oil additive composition
7  comprising a major amount of an oil of lubricating viscosity and ‘a minor
8 amount of the Mannich condensation product sequestering agent of the
9 present invention. A mixture of Mannich condensation product sequestering
10  agents are also contemplated in the lubricating oil additive composition of the
11 present invention.- Typically the lubricating oil composition will contain
12  Mannich condensation product sequestering agents of this inventi'on in the
13 range of from about 0.01 weight percent to about 10 weight percent,
14  preferably in the range of from about 0.1 weight percent to about 5 weight
15  percent and more preferably in the range of from about 0.3 weight percent to
16 about 2 weight percent. The lubricating oil additive composition will generally
17  contain other additives including detergents (overbased and non-overbased),
18  dispersants, extreme pressure agents, Wea-r inhibitors, rust inhibitors, foam
19 ‘ inhibitors, c_orrosion inhibitors, pour point depressants, antioxidants, zinc di-
20 thiophosphates and a variety of other well known additives.
21 The present invention is also directed to a lubricating oil concentrate.
22  Lubricating oil additive concentrates usually include from 90 weight percent to
23 10 weight percent of an organic liquid diluent and frorn 10 weight percent to
24 90 weight percent (on a dry polymer basis) of the additive of this invention.
25  Typically, the concentrates contain sufficient diluent to make them easy to
26  handle during shipping and storage. Generally, the lubricating oil concentrate
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. Lysine H2H2H2H21112 H2H 0-c-c -C -CH | 10. 69* fr--- 0 OH Methionine NH2
H2C12l Hr 0=0 IN 9.05 Phenylalanine N 9.31 ,H2 . -IN Q0

(o> RN &) SN N OF B b

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30
31

will contain the Mannich condensation product sequestering agents of this
invention in the range of from about 10 weight percent to about 80 weight
percent dry polymer Mannich condensation product, preferably in the range of
from about 30 weight percent to about 70 weight percent dry polymer Mannich
condensation product, and more preferably about 50 weight percent dry

polymer Mannich condensation product.

The present invention is also directed to a fuel additive composition
comprising a major amount of hydrocarbons boiling in the gasoline or diesel
range and a minor effective amount of the Mannich condensation product
sequestering agent of the present invention. A mixture of Mannich
condensation product sequestering agents are also contemplated in the fuel
composition of the present invention. Typically the fuel composition will
contain the Mannich condensation product sequestering agents of this
invention in the range of from about 25 parts per million to about 2,500 parts
per million, preferably in the range of from about 50 parts pef million td about
1,500 parts per million, and more preferably in the range of from about 70
parts per million to about 1,000 parts per million, The gasoline fuel additive
composition of the present invention may include other fuel additives,

including oxygenates, anti-knock agents, dispersants, detergents, lead

‘scavengers, anti-oxidants, pour point depressants, corrosion inhibitors and

demulsifiers. The gasoline fuels may also contain amounts of other fuels, for
example, methanol. The diesel fuel additive composition of the present
invention may also contain other additives, including pour point depressants,
flow improvers and cetane irﬁprovers. The diesel fuels may also contain

amounts of other fuels, for example, methanol.

A further embodiment of the present invention is also directed to a fuel
concentrate comprising an inert stable oleophilic organic solvent boiling in the
range of from about 65°C to about 204°C and from about 10 weight percent to
about 90 weight percent of one or more Mannich condensation product
sequestering agents of the present invention. Generally the fuel concentrate

will contain Mannich condensation product sequestering agents of the present
' - 38 -
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invention in the range of from about 10 weight percent to about 70 weight
percent, preferably in the range of from about 10 weight percent to about 50

weight percent and more preferably in the range of from about 20 weight

e R N

percent to about 40 weight percent.

A fuel-soluble, non-volatile carrier fluid or oil may also be used with the fuel
additive composition of this invention. The carrier fluid is a chemicalily inert
hydrocarbon-soluble liquid vehicle which substantially increases the non-
volatile residue, or the solvent-free liquid fraction of the fuel additive

. composition while not overwhelmingly contributing to octane requi?ément

increase. The carrier fluid may be a natural or a synthetic oil, such as mineral

— l
- O © o N e W;

oil or refined petroleum oils.

12 Typically, an engine lubricating oil composition may contain the foliowing

13 components:

14 (a) A major amount of oil of lubricating viscosity;

15 (b}  0.01 weight percent to 10.0 weight percent of at least one Mannich
16 - condensation product of the preéent invention;

17 (c) = 1.0 weight percent to 10.0 weight percent of at least one borated or
18 non-borated succinimide ashless detergent;

19 (d)  0.05 weight percent to 0.5 weight percent, as calcium, of at least
20 one calcium sulfonate, phenate or salicylate detergent;

21 (e)  0.02 weight percent to 0.2 weight percent, as phosphorus, of at

22 least one secondary or mixture of primary and secondary alkyl zinc
23 dithiophosphate;

24 {f) 0.0 weight percent to 5.0 weight percent of at least one diphenyl
25 amine oxidation inhibitor;
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0.0 weight percent to 0.5 weight percent of, as molybdenum, of at

least one molybdenum succinimide oxidation inhibitor;

0.0 weight percent to 5.0 weight percent of at least one partial;

carboxylic ester or borated ester friction modifier;

0.0 weight pe'rc-‘ent to 0.05 weight percent of at least one
supplemental anti-wear/extreme "pressure agent, such as

molybdenum dithiocarbamate;

0.0 weight percent to 0.1 weight percent of at least one foam

'inhibitof; and

0.0 weight percent o 2.0 weight percent of at least one olefin

copolymer viscosity index improver.

The Mannich condensation produCts of the present invention may also be

employed as dispersants in lubricating oil. For use as dispersants in fuels the

alkali metal ions in Mannich condensation products are replaced with

ammonium ions.

16

17

18
19

20
21
22
23
24

EXAMPLES

Example 1

Preparation of Mannich condensation product using

1,000 molecular weight polyisobutyl-substituted phenol

" To a 1.0 liter three-neck flask equipped with a temperature probe, mechanical

stirrer and reflux condenser were added 4.0 grams of sodium hydroxide in 3.0

milliliters of water (0.1 moles), 300 milliliters of methanol (boiling point 65°C),

7.5 grams (0.1 males) of glycine and 6.59 grams (0.2 moles) of

paraformaldehyde. The reaction mixture was gently warmed (40°C) for 30

_AQ -



3* 0.1 ionic strength. 4 5 20C and 0.1 ionic strength. 6The present
invention is also directed to a lubricating oil additive conposition
7conprising a major amount of an oil of lubricating viscosity and a m nor
8 anount of the Mannich condensation product sequestering agent of the
Opresent invention. A mxture of Mannich condensation product sequestering
10agents are also contenplated in the lubricating oil additive conposition
of the 13preméntes.iheihis was aigsidcat & yeflretempsralese i hif-digramskpdsinpiesn wil |

contain Mannj condensation.pr | e IS

i nventi o#zi n&?LQSQQOQﬁﬂQaBWe%m%Oggéoé&%tﬁ%gl%gﬁm%?%%?g%@(gbéltne?)a?%dé out 10

wei ght  pey cemdscrib4nngies abhient Ndshe, 300! afid B2y, 20U hyrokyeirgher per cent
to about 5 weight 15 percent and nore preferably in the ,rang’e of _from

about 0.3 wet GhtmifigramatK@d pesaam SPTE) giitedd Ceromatie spYBRt d&tS ng oi |
additive co Y ' ' [ adei fk v ' udi ng
deterge nt5g ?%%éb%@aggﬁt%énh@%gﬁb%%% %\gﬁeﬁigg??ﬁ‘%ggﬁtg%;ﬁgm S ,eré'xf\% éﬁg}@pr essure
agents, \gearmetitirel ekSentovet! drmdeir vbtours, arfdohmtddndti diithioed, corrosi on

i nhi bitors, pour point depressants, antioxidants, zinc di- 20

t hi ophosphates and a variety of other well known additives. 21The present
i nventi on i b6 | HABERCAT, | T BHddUEPREE T Vidbdbity2Al4ubsd cat i ng
oi | addi '?il v?@%ﬁ@%ﬂf(’ﬁtiﬁesgg%lgglaeﬁpfﬂ?%%fﬁde frgm 90 wel gh\"trl perlgent 'to 2310
wei ght per cegdntistolkas airi@@8Cc |iquid diluent and from 10 wei ght percent to
2490 wei ght percent (on a dry polyner basis) of the additive of this

i nventi o, 25Typically, the concentrates contain sufficient diluent to

_.meke them easy to 26handl e duri ngosiphPRivRdaifpietor age. CGenerally, the
{ lubricating oil concentrate | _

12
13 Preparation of Mannibh condensation product using
14 C1, alkyl substituted phenol

15 To a 2.0 liter three-neck flask equipped with a temperature probe, mechanical
16  stirrer and reflux condenser were added 40 grams of sodium hydroxide in 20
17 milliliters of water (0.1 moles) and 700 milliliters of methanol (boiling point

18  65°C). The reaction mixture was heated gently (40°C) for 15 minutes to

19  dissolve the sodium hydroxide. To the reaction mixture was added 75.07

20 grams (1.0 mole) of glycine and 60.06 grams (2.0 moles) of paraformaldehyde
21 | with gentle heating (40°C). To this was added 286.29 grams (0.1 moles) of
22  Cq; propylene tetramer substituted phenol, OLOA 200® (hydroxyl number 196
23 milligrams KOH per gram sample), available from Chevron Oronite Company
24  LLC. The reaction mixture was heated at reflux temperature for 17 hours.

25  Next the methanol was removed under vacuum. The product obtained was
26 dissolved in toluene. The product had to be dissolved in toluene because it
27  was only slightly soluble in hexane. The product was filtered through Celite®
28 and the solvent (toluene) removed under vacuum and the product was

29 obtained.

30

31
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. Iwill contain the Manni ch condensati on product sequestering agents of this
2invention in the range of from about 10 wei ght percent to about 90 wei ght
3percent dry pol ymer Mannich condensation product, preferably in the range
of 4 from about 30 wei ght percent to about 70 wei ght percent dry pol yner
Manni ch 5 condensati on product, and nore preferably about 50 wei ght

percent dry 6 polyner Mannich condensation product. 7 The present
“invention is also directed to a CombaastdietkExeenglo®osition 8 conprising a
maj or anmount of hydrocarbons boiling in the gasoline or diesel 9 range and
a mnor &fective anount of the Mannich condensation product 10

sequest erj ng agent ol RI B icH BYAY | O hrofiuEndiedhag ch
llcondensati on prod S are also contenplated in the
fuel 12canposition of the presedtalkylsumdtibted Pheinohl |y t he fuel
conposition wll 13 contain the Mannich condensati on product sequestering

agents of this 14invention in the range of from about 25 parts per mllion
to about 52, 50@npehtcontibpestion plddunt, 1 eexrabl was pregered dge Cofalfyl-om about

50 t il t bout, 161, 500 i) LiLon,
AR I RER TG i N LTI X E T
1,000 part s Ret icblyil sENIARSA! CierELalclaifld \RpdBhauashteper e

present inveniion na cl'ude other fuel additives, 19i ncluding
oxygenat &s, taidwakaddkd 8Jemiams Qitsped Q0N nedizaletipent sil. Nextin@Gt of the

scavengers, anti-oxidants, pour [poi nt depre sants,  Corr sion Lnhphbitors
and 21deful sPiueBeWagHIMgY ‘EPPH‘% Y%Lgn'ng\/mgﬁ Qg é@ﬁf’%srf’ M‘fj}rﬁtg Qf ot her
fuels, fer 5825&%@?0%Tr&@wilueﬁh&t)d&@sﬁsbfam&!. s prda(Rt GRRNSHdY on of

{ the present Invention may also cont'ain other additives, includi ng pour
" poi nt  dddr esiaditating MatfMamnichoodensationdproduainieas pppdy epkiblerineditieat eil.
fuels ma,lyé al so contain

13 - Example 2

14 , _
15 High Temperature PCDO Performance VW TDI-1 Engine Test
16 Using 10w40 Qil

17

18  The performance of a sample of the Mannich condensation product prepared
19  in Example 1 was evaluated in a VW TD-1 Engine Test and comparedto a
20  fully formulated oil without the Mannich condensation product. The product
21 prepared in Example 1 was added at a 1.0 percent treat rate to a fully

22  formulated oil containing typical amounts of ashless dispersant, phenate,

23 overbased sulfonate, LOB sulfonate zinc di-thiophosphate, wear inhibitors,
24  etc., in a SAE grade 10W40, partial synthetic oil. The results of the VW TDI-
25 1 Engine Test are summarized below in Table Il. The data show that the oil
26  containing the Mannich condensation product of the present invention had
27  significantly better performance that the baseline oil. The baseline oil ran for
28 only 42 hours and was terminated early. The average piston merit was 60.6,
29  and the average ring sticking was 2.0. This was a failing engine test. The oil
30 containing the Mannich condensation product of the present invention

31 completed the 60 hour test and gave average piston merit of 66.7, and
42 -



. 25 amounts of other fuels, for exanple, nmethanol. 26 A further enbodi nent
of the present invention is also directed to a fuel 27concentrate
conprising an inert stable oleophilic organic solvent boiling in the 28
range of from about 65C to about 204C and from about 10 wei ght percent to
29 about 90 weight percent of one or nore Mannich condensati on product
30sequestering agents of the present invention. Cenerally the fuel
concentrat e Simé riggrtiskingImEEh Tandensgisssing profhetess eguudstieis ng
agents of the present - 38 - 1linvention i,nhthe range of from %gout 10
wei ght pér cebgliaved dngdhe v0 rsitaiRinahefeamiic 59'@%?39%99 ArAdYHP BRge of
from abo 1 i C ! I

prefer ably i W RRe R RBrEFE ool G i B cRal S8R BT

wei ght per cedannizhA dondbnsaliarb peducts abivhato seeueaterineetaf lamisdthars oi | may

al so be used with the fuel 6aglcfitive .qio. osition of.this inventifon. The
carrier {1 uiIeveNiNG ekl dan A e OHGHITL R BONTESIZAEPE "PRGAS R ol o
whi ch sulst dlﬁlltlll% i ncreases the non- 8volatile residue, or the
solvent-free Tiquid fraction of the fuel additive 9 conposition while not
overwhel mngly contributing to octane requirenent 10i ncrease. The carrier
fluid may, be a natural or a synthetic Ll puch as mneral 1loil or
refined petroleumoils. 12Typically, amengine lubricating oil conposition
may contain the follow ng 13 conponents: 14(a)A major anmount of oil of

| ubri cati ngrvi-seesity;—15(b) 00T werght—pgercent—to 10 Oywei ght—percent) of
at least one Mgl chd6condensgli QauRt 094ChvBladdBidtbhS PN AVdPAGRIRIAG
Merit Sticking
Baseline 42 60.6 2.00
Example 2 60 66.7 0.63
8
9 ' Example 3
10 High Temperature PCDO Performance VW TDI-2 Engine Test
11 ' Using 5w30 Oil

12 The performance of a sample of the Mannich condensation product, prepared
13 in Example 1 dissolved at 1.0 percent levelin a fuily formulated Group |li

14 5w30 baseline oil; was determined in a VW TD-2 Engine Test. This was

15  compared to the baseline oil without the Mannich condensation product. The
16 results of the VW TDi 'EnAgine Test are summarized below in Table 1. The
17  data show that the oil containing the Mannich condensation product of the

18  present invention had significantly better perfdrmance than fhe baseline. The
19  oil containing the Mannich condensation product of the present invention

20 performed hetter for average piston cleanliness and there was no ring
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s

. 17(c) 1.0 weight percent to 10.0 wei ght percent of at |east one borated or
18non- bor at ed succi ni m de ashl ess detergent; 19(d)0.05 weight percent to
0.5 wei ght percent, as calcium of at |east 20one cal cium sul f onate,
phenate or salicylate detergent; 21(e)0.02 weight percent to 0.2 weight
percent, as phosphorus, of at 22| east one secondary or m xture of primry
and secondary al kyl zinc 23dithi ophosphate; 24(f)0.0 weight percent to 5.0
wei ght pelr cestickirfg. ait id ledistvedrtbatihehdayhick Santessaiindarodont 9frihe piresant

1(g)0.0 weight percent to 0 5 wejght cent, . of , . ol yhdenu at

2l east orfe n@w%f&aha%f%m%f? KPP, RPOR %ﬁ%?ﬁ’&%”ﬁ%@ﬂ%@?é}ﬁ
percent t 5 F 9hbIIRALCEMyY fzeR%ls, R Mravdhtalg méeandosylalyeeast er
or borate33 e%%gpe%§?%¥|§€% nodie?iteer?f]ES(i )0.0 vve[:? ht pegf cent to 0.05 weight
percent df ammﬁ@mstammeo&mmmmaﬁﬁsﬂﬁacmﬁﬁimih%@V86XEﬂ@ﬁbb@@%§éure agent ,
such as 7nol ybdenum di t hi ocarbamate; 80)0.0 wei ght percent to 0.1 wei ght
percent of at |east one foam 9inhibitor; and 10(k)0.0 wei ght percent to
2.0 wei gt percent of at |east one ol efaliedlicopol ymer viscosity index

i mprover. 12 The Manni ch condensation products of the present invention
may al so be 13enpl oyed as dispersants in lubricating oil. For use as

di spersants| in fuels the 14al kali netal ijons in Mannichicondensation
products arge repkagfslew t h 15TastrHouwsn i gnéverage Piston Average Ring
Merit. Sticking
Baseline _ 54 55 none
Example 3 54 60 none -
6
7 - Example 4
3 Hiagh Temperature PCDO Performance VW TDI-2 Engine Test

Using 10w40 Qi

10  The performance ofa sample of the Mannich condensation product, prepared
11 in Example 1 dissolved at 1.0 percent level in a fully formulated 5w40 baseline

12 oil, was measured in a VW TD-2 Engine Test. This was compared fo the

13 baseline oil without the Mannich condensation product. The resulis of the VW

14  TD! Engine Test are summarized below in Table IV. The data show that the

15  oil containing the Mannich condensation product of the present invention had

16  significantly better performance than the baseline. The oil containing the

17 Mannicﬁ condensation product of the present invention performed better for,

18  average piston merit and average ring sticking, than the baseline. Itis

19  believed that the oil containing the Mannich condensation pfoduct of the

20 present invention performed better than the baseline because of the product's
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. 16EXAMPLES 17Exanple 1 18Preparation of Mannich condensati on product
usi ng 191, 000 nol ecul ar wei ght pol yi sobutyl -substituted phenol 20 To a
1.0 liter three-neck flask equi pped with a tenperature probe, nechani cal
21stirrer and reflux condenser were added 4.0 grans of sodi um hydroxide in
3.0 22mlliliters of water (0.1 noles), 300 m'IIiIiters of met hanol
(boiling point 65C), 237.5 grans (0.1 nol es) of cine and 6.59 grans
(0.2 nol &) abilif4osaquesenmidahipds, thma@rﬁe\eemmgdne mﬁaia%@d@étﬁf@%?”war med
(40C) for, 30 s _was .adde fl tenperature, 134.8
grams (0.4 n%”%??&ﬂﬁ”zft'%ﬁeﬁﬁogédf'g?ea@#&h? bﬁl%/a?sso ftjtyl substituted
phenol , prepared as 3described in U S Patent Nos. 5,300,701 and
6,274,777, (hydroxyl nunber 4 41.6 m IM KCH per gram sanple) diluted
in CO ar tic solvent The 5 reaction e was heated at reflux

tenperature for 17 hours. Next the 6 nethanol was renoved under vacuum and .
t he pr oduct ..obt ained 7--8Thi-s pr oduct -was—soluble-in—di uerﬂ- il

The
product had| a viscosity of 1 53 centi g es at ,100C. 11Co rativye
Example A {12 1EmpEPYeati dn RHER co ngé(ﬁg‘?ﬂ? B Poduc&"ﬁf?ﬁﬁ dc1y
al kyl subst}tuted phenol |15 To a 2.0 litler thwﬂ;neck fil asks@ekingred with
a tenperature probe, nechdni cal

Baseline 54 42 E 1.875
Example 4 54 54.8 0.625
4
5
6 Example 5
7 .
8 Preparation of Mannich condensation product using 550 molecular weight
9 nolyisobutyi-substituted phenol
10

11 To a 2 liter 3 neck glass round bottom flask equipped with a reflux condenser,
12 nitrogen inlet, mechanical stirfer, heating mantle, and thermocouple, was

13  added NaOH, 8.00 grams (50 percent agueous solution), (0.10 moles) and
14 300 milliliters methanol. This was stirred and heated to about 50°C for 15

15  minutes. To this was added glycine, 7.51 grams (0.100 moles) and

16  paraformaldehyde, 6.59 grams 0.220 moles. The solution was then heated to
17 reflux and to this was added 66.50 grams (0.101 moles) polyisobutyl-

18  substituted phenol (prepared using the procedure described in U.S. Patent
19 Nos. 5,300,701 and 6,274,777 using Glissopal®, M = 550, methylvinylidene
20 content greater than 50 weight percent). This was heated at reflux for 20

21 hours. The resulting oil and methano!l phases were dissolved in hexane,

22 filtered through Celite® 521, and diluted with toluene. The solvent was then

23 removed in vacuo fo yield a glassy yellow solid, melting point 110°C.
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16 stirrer and reflux condenser were added 40 grans of sodi um hydroxide in
20 17mlliliters of water (0.1 noles) and 700 mlIliliters of nethanol
(boiling point 18 65C). The reaction m xture was heated gently (40C) for
15 minutes to 19 dissolve the sodi um hydroxi de. To the reaction m xture
was added 75.07 20 grans (1.0 nole) of glycine and 60.06 grans (2.0 noles)

of paraformal dehyde 21with gentle heating (40C). To thi S, dged 286. 29
grams (0.11 nblieskaapleshews hrigiRf BRISCUET Vight %Ql%@?%f‘é‘\ég%ﬁ@ﬁ |, OLOA
200(r) (hydr | il KO, ' £l abl e
from Che\l% or‘fﬂ@{—I gﬁ?%g%aon%%ﬁﬁégigﬁ%e%%gﬁ er1 eact ?gﬁd%ﬁ%ﬂ&% mg‘gétﬁéjmﬁ at
reflux tempepadntiom.for 17 hours. 25 Next the nmethanol was renoved under
vacuum The product obtained was 26di ssolved in toluene. The product had
to be dissolved in toluene because it 27 was only slightly soluble in
hexane. The product was filtered through Celite(r) 28 and the sol vent
(toluene) renoved under vacuum and the product was 29obtai ned. 30 31
1Conparative Exanple B 2 3Solubility of Mannich condensati on product
prepared from 4C9 al kyl substituted phenol 5 Mannich condensation
product, 15.1 grans, was prepared from C9 al kyl- 6 substituted phenol as
described in U S. Patent No. 4, 387,244. The product 7was dissolved in 50
mlliliters toluene at el evated tenperature (100C). To 8 this was added 35
grans CitconO 100N, neutral diluent oil. Next nost of the
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9 toluene was renoved under vacuum A total of 52 grans of product (30
10product and 70 percent diluent oil) was obtained. The product was cl oudy
11i ndi cating that Mannich condensation product was poorly soluble in
diluent oil. 12 13Exanple 2 14 15H gh Tenperature PCDO Performance VW
~TDI -1 Engine Test 16Using 10w40 Q| 17 18 The performance of a sanple of
t he Manni ch condensation product prepared 19 in Exanple 1 was evaluated in
a VWTD-1 Engine Test and conpared to a 20 fully fornulated oil w thout

t he Manni ch condensati on product. The product 2lprepared in Exanple 1 was
added at yaHAT (s penp@RDb IEreat rate to a fully 22 fornulated oil containing
typi cal amounts of ashless dispersant, phenate, 23overbased sul fonate, LOB
sul fonate zinc di-thiophosphate, wear inhibitors, 24 etc., in a SAE grade

10WA0, partial sypidiedH ¢ &ridend&eorr esprotigciof préigarSiV TBy - ff 1 Magiide Test

are summari zed below in Table Il. The data show that the oil 26 containing
t he Manni ch ceerransaiew® product of the present invention had
27significantly better perfornmance that the baseline oil. The baseline oil

f 98 ly 42 h s and I ] hat ed ly,. Th .St
merit vas 60. 6 20AndPANRUBETIy DYTORAgTlS JogOrRiS WA
failing engine tesihe BHKisBbLyPRFAIP 3 Mishiget MronVasulyisdbutered eostatriran apr oduct

of the present invention 31lconpl eted the 60 ho test and gave ,aver age
pi st on ﬁ'erit of 66lemst AR M@gg"h? percent methyl\r}imL/Jhrdene isomer gande ks 59

number average molecular weight in the range of from about

400 to about 5,000;
(b) an aldehyde;
(c) an amino acid or ester derivative thereof; and

(d)  an alkali metal base.

2. The Mannich condensation product of claim 1, wherein the polyisobutyi
group of the polyisobutyl-substituted hydroxyaromatic compound in (a)
is derived from polyisobutene containing at least 70 weight percent

methylvinylidene isomer.

3. The Mannich condensation product of claim 2, wherein the polyisobutyl
group is derived from polyisobutene containing at least 90 weight

percent methylvinylidene isomer.

4. The Mannich condensation product of any one of the preceding claims,
wherein the polyisobutyl group has a number average molecular weight in the

range of from about 500 to about 2,500.

5. The Mannich condensation product of claim 4, wherein the polyisobutyl
group has a number average molecular weight in the range of from

about 700 to about 1,500.



laverage ring sticking of 0.63. This was a passing engine test result. It
Is 2believed that the oil containing the Manni ch condensati on product of
t he 3present invention performed better than the baseline oil al one
because of the 4Mannich condensation product's ability to sequester netal
ions, thus 5 preventing netal ion catalyzed oxidation and polymerization
reactions from 6occurring. Table Il Exanple Test Hours Average Piston
Merit Average Ring Sticking Baseline 42 60.6 2.00 Exanple 2 60 66.7 0.63

8 9Example 3 19H g, JRAPESRIHEHGFPLER &7 BBAE S, Windilr Zheolyrsoplitst

group has a number average molecular weight in the range of from
about 700 to about 1,100.

7. The Mannich cohdensation product of anyone of the preceding claims,

wherein the aldehyde is formaldehyde or paraformaldehyde.

8. The Mannich condensation product of claim 7, wherein the aldehyde is
paraformaldehyde.
9. The Mannich condensation product of any one of the preceding claims,

wherein the polyisobutyl-substituted hydroxyaromatic compound is present in

a diluent.

10. The Mannich condensation product of claim 9, wherein the diluent is

an alkanol having one carbon atom to about 10 carbon atoms.

11. The Mannich condensation product of claim 10, wherein the alkano! is

methanol.

12. The Mannich condensation product of anyone of the preceding claims,

wherein the base is an alkali metal hydroxide.

13. The Mannich condensation product of claim 12, wherein the alkali

metal hydroxide is sodium hydroxide.

14.  The Mannich condensation product of anyone of the preceding claims,

wherein the amino acid is glycine.

15. A Mannich condensation product prepared by the Mannich

condensation of;

(a) a polyisobutyl-substituted hydroxyaromatic compound having

the formula



11Using 5w30 G| 12 The performance of a sanple of the Mannich
condensati on product, prepared 13in Exanple 1 dissolved at 1.0 percent
level in a fully fornulated Goup Ill 14 5w30 baseline oil, was determ ned
in a VWTD- 2 Engine Test. This was 15 conpared to the baseline oil wthout
t he Manni ch condensation product. The 16 results of the VWTDI Engi ne Test
are summari zed below in Table Ill. The 17 data show that the oi

cont ai ni ng the Manni ch condensati on product of the 18present invention had
significantly better perfornmance than t Hetlbasel i ne. The 190i | cont ai ni ng

t he Manni ch condensati on product of the present invention 20perforned
better for average piston cleanl iR here was no ring 1sticking. It
is believed that the Mannich condensafion pfoduct of the present '

2i nvention performed better than the [Goup ||l FBase G-l  al one because of:
_the 3product's ability to sequester netal \iLens, thus preventing netal ion
catal yzed- 4oxi dation and pol ynmeri zati on™réactions in the hydrocarbon base

oil. S5Table Il Exanple Test Hours AverageRpPi ston Merit Average Ring
Sti cki ng1Basel i ne 54 '

2 wherein Ry is polyisobutyl derived from polyisobutene containing

3 at least 50 weight percent methylvinylidene isomer and having a

4 number average molecular weight in the range of about 400 to

5 about 5,000, R, is hydrogen or lower alky having one carbon

6 atom to about 10 carbon atoms, and Rj is hydrogen or —OH;

7 (b)  aformaldehyde or an aldehyde having the formula

O
RJJ\H

8

9 wherein R’ is branched or linear alkyl having one carbon atom to
10 about 10 carbon atoms, cycloalkyl having from about 3 carbon
11  atoms to about 10 carbon atoms, ary! having from about 6 carbon
12 atomns fo about 10 carbon atoms, alkaryl having from about 7
13 carbon atoms to about 20 carbon atoms, or aralkyl having from
14 | about 7 carbon atoms fo about 20 carbon atoms;
15 (c) anamino acid or ester derivative thereof having the formula

y NHo
W
™~

16 COA
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55 none Exanple 3 54 60 none 6 7Exanple 4 H gh Tenperature PCDO :
Performance VW TDI -2 Engi ne Test 9Using 10w40 G| 10 The performance of a
sanpl e of the Manni ch condensati on product, prepared 1lin Exanple 1

di ssolved at 1.0 percent level in a fully fornul ated 5w40 baseline 12 oil,
was neasured in a VWTD-2 Engine Test. This was conpared to the 13baseline
oil without the Mannich condensation product. The results of %{Be 14 TDI
Engi ne Test are sunmmawherein BeisoriGHR TabMbersin eprb FYasdndRBGNISY fhe 15
oi | containing the Mpni 0 i f hhyention
had 16si€ni.fi cantly bBQst’E‘r'éVE”ei‘?ﬁ?%%%%@?@‘gﬁ@t?‘BeOLEé;% ﬁ%ﬁﬁ@%ﬁﬁ

“contai nimg the 17MannightieasdensatiaomguredcabopfatomaomesdiC ¢ahent i on

-performed better for, 18average piston ri.t and aver ri.ng sticking,
‘than thedbaseline. | tatpﬁslmppﬁ%@@rﬁémh@ea?ﬁ Séﬁﬁtteg]igfﬁ‘?‘ﬂéﬂg@é‘)%nni gh
condensati on product ns§§1ﬁgz&%rﬁﬁl%nhg?i@fiy,%29@CQ@J)@T,%@@U er than the

basel i ne” because of the product's 1la ty to sequester netal ions, thus
preventimg nmetal ion lpatrakyreshybximidaiadyl, Peano, penyherulide,iagdhiob&adimns in
t he hydrocarbon base oil ., . .

7 is an integer from one to 4, A is hydrogen or alkyl having one

8 carbon atom to about 6 carbon atoms; and
9 (d) an alkali metal base.

10  16. A Mannich condensation product having the formula

OH
Y R\(R\\Z
W I
| cox

Ry
11 T 1
12 wherein each R is independently -CHR'-, wherein R’ is branched or
13 linear alkyl having one to about 10 carbon atoms, cycloalkyl having
14 from about 3 carbon atoms to about 10 carbon atoms, aryl having from
15 about 6 carbon atoms to about 10 carbon atoms, alkaryl having from
16 about 7 Carbon atoms to about 20 carbon atoms, or aralkyl having from
17 about 7 carbon atoms to about 20 carbon atoms, R, is a polyisobutyl
18 group derived from polyisobutene containing at least 50. weight percent
19 methylvinylidené isomer and having a number average molecular
20 weight in the range of about 400 to about 5,000;
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3Table IV Exanple Test Hours Average Piston Merit Average Ri i cki
Basel ine 54 42 1.875 Exanple 4 54 5?1.8 0.625 5 6Exanpl e95 7 gI%r Stpia(r:;!t ingn
of Manni ch condensation product using 550 nol ecul ar wei ght

9pol vi sobut yl - substituted phenol 10 11To a 2 liter 3 neck glass round
bottom fl ask equi pped with a reflux condenser, 12nitrogen inlet

mechani cal stirrer, heating mantle, and thernocouple, was 1

1 X is hydrogen, an alkali metal ion, or alkyl having one carbon atom {0
2 about 6 carbon atoms;

3 W is —[CH?”]— - wherein each _R” is independent!y H, alkyl having--one
4 carbon atom to about 15 carbon atoms, or a substituted-alkyl having
5 one carbon atom to about 10 carbon atoms and one or more
6 substituents selected from the group consisting of amino, amido,

7 benzyl, carboxyl, hydroxyl, hydroxyphenyl, imidazolyl, imino, phenyl,
8 sulfide, or thiol; and m is an integer from one 10 4;
9 Y is hydrogen, alkyl having one carbon atom to about 10 carbon atoms,

10 -CHR’OH, wherein R’ is as defined above,

11 - or

Y' R
W

12 xozc/

13 wherein Y’ is -CHR’OH, wherein R’ is as defined above; and R, X, and

14 vV are as defined above;

15 Z is hydroxyl, a hydroxypheny! group of the formula

OH

R
16 :
17 or
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13 added NaOH, 8.00 grans (50 percent agueous solution), (0.10 noles) and
14300 mlIliliters nethanol. This was stirred and heated to about 50C for
15 15 minutes. To this was added glycine, 7.51 grans (0.100 noles) and 16
par af or mal dehyde, 6.59 granms 0.220 noles. The solution was then heated to
17reflux and to this was added 66.50 grans (0.101 nol es) polyisobutyl -
18substituted phenol (prepared using the procedure described in U S

Patent 19Nos. 5, 300, 701 and 6, 274, 7F#A using dissopal (r), M, = 550,

met hyl vi nyl i dene 20 content greater|than 50 wei ght percent). This was
heated at reflux for 20 21ho ) e_resulRj ng o¥l and net hanol phases
wer e di ssolved in hexane, 22fil d'ti ough lite0 521, and diluted with
t ol uene. The solvent was then 93fenovel in vAcuo to yield a glassy yell ow
solid, nelting point 110C. - 45 1Th|s,e%§nple shows that 550 nol ecul ar
wei ght pol yi sobutyl -substituted 2 phenol can\al so be used to make the
Manni ch condensation products of this 3invent$@ns¥ WHAT IS CLAIMED IS: 1.A
Manni ch condensati on product prepargd by the Manni ch condensation of: (a)

a pol yi sobutyl -substituted hydroxyafdmati ¢ conmpound, wherein the

pol yi sot;‘utyl group is derived from pol yi sobutene containing at |east 50
wei ght percent nethylvinylidene i sonmer and has a nunber average nol ecul ar
wei ght i the rapgerph K FeMyaoundi00 atoasdefitebabos, (b) an al dehyde; (c)
an am no add or ester derivative thereof; and (d) an al kali netal base.

2. The Manni ch condensation product of claim 1, wherein the polyisobutyl

3 and n is an integer from 0 to 20, with the proviso that whenn=0,72
4 must be:
OH
R\/Y'
/
Y
\
CO,X
Ry
5
§) wherein R, R4, Y’, X, and W are as defined above.

17. The Mannich condensation product of claim 16, wherein the
polyisobutyl group of the polyisobutyl-substituted hydroxyaromatic
compound in (a) is derived from polyisobutene containing at least 70

10 weight percent methylvinylidene isomer.

i1 18. The Mannich condensation product of claim 17, wherein the

12 polyisobutyl group is derived from polyisobutene containing at ieast 80

13 weight percent methylvinylidene isomer.
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group of the polyisobutyl-substituted hydroxyaromatic conpound in (a) is
derived from pol yi sobutene containing at |east 70 wei ght percent

met hyl vi nyl i dene i soner. 3. The Manni ch condensati on product of claim 2,
wherein the polyisobutyl group is derived from pol yi sobutene contai ni ng at
| east 90 wei ght percent nethylvinylidene isoner. 4. The Mannich
condensati on product of any one of the preceding clains, wherein the

pol yi sobutyl group has a nunber average nol ecul ar weight in the range of
from aboyg 508nt RiaMRRMIcoAdERatich. progudiiunahg bne of deinssit 6 tm 18y wilerein B ¢l ai m

4, wherein the polyisobutyl group has a nunber average nol ecul ar jght in
the range of frapplisebutyzoruPrchas ﬂ?@%.ave@gwg%%ﬂmi%ﬂ&i{oﬁu%’%{

nsation
product of cl g rfjon t he pol yi sobutyl group has a nunber average
nol ecul ar wei g??%sahb%g’@lgnhge of from about 700 to about 1,100. 7. The
Manni ch condensati on product of anyone of the preceding clains, wherein
the al debyde irfief RidMlcHeBEBeAsatnr girota@l dehyldim 89, TWhefdmnRehis a
condensation product of claim?7, vvhereibn t he al deh%’dei i S gahiaf?r Iu{;Iehyde.
9. The Manni cholyisablels F9uh NEVERURL NINPehPVERREC FOtSE' a5 E&Edt Fy T1°aT s,
wherein the p i %ﬁy& I bstituted hydroxyaromatic conmpound is present
ina dil uent.(?q%'.tc§ e K‘/ESr?H'JCh condensati on product of claim9, wherein the
di luent is an al kanol having one carbon atomto about 10 carbon atons. 11.
The Mannbgh CORAERBRINCPN diREHSAIEH Soduch 1, clder @0n whereit kRAOIS i

met hanol . 12. The Manni ch cond_ensationhéroduct of ?n ne of Lh aregeding
cl ai ns, wher epplyisrbullyh §EOURs haing) RaNYMBEE AVERAgS, Bielruiar 1 Weigh fini-ch

_ condensati on f im12, wherein the alkali nmetal hydroxide is

{ sodi um hydr ox?gg?&%g?ﬁ'llhfed%nni ch condensati on product of anyone of the
precedi ng clains, wherein the amno acid is glycine. 15. A Mannich

condensabbon Pr ogigtiod! eRAr egrel¥ntiie Vasil chogoncitalgzed ormxidatiofa) and

pol yi sobutyl -substituted hydroxyarqmati c conpound havi Q’%’Hﬁhe f'i%h l@ H

2wherei n Rl i polyelelizaiiut yieagignsyedf r 8m %‘8%@%’80%%’3 t ai’R gH
sequestering the metal ion by the addition of an effective amount of a

compound having the formula

OH
Y\ R\KR\ S
W I
/
CO,X
Ry
- — 1

wherein each R is independently -CHR-, wherein R’ is branched or
linear alkyl having one to about 10 carbon atoms, cycloalkyl having
from about 3 carbon atoms to about 10 carbon atoms, aryl having from
about 6 carbon atoms to about 10 carbon atoms, alkaryl having from
about 7 carbon atoms to about 20 carbon atoms, or aralkyl having from

about 7 carbon atoms to about 20 carbon atoms Ry is a polyisobutyi
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3at |l east 50 weight percent nethylvinylidene isonmer and having a 4nunber
average nol ecul ar weight in the range of about 400 to 5about 5,000, R2 is
hydrogen or | ower al ky having one carbon 6atomto about 10 carbon atons,
and R3 is hydrogen or -OH, (b)a fornmal dehyde or an al dehyde having the
formula O 8 9wherein R is branched or linear alkyl having one carbon
atomto 10about 10 carbon atons, cycloal kyl having from Sbout 3 carbon
1lat ons 4t 0 about gpafrived fadmmpelyisntyltena¢PAG TG At HFFHP &VeighhB 8845t ons
to about 10 carbon atons, al karyl having.f t oAt ons -to
about 2@ car bon EEIRAVINYIdeREIPR fﬁ‘Q{}‘ﬂ?&’”}d%ﬁ"ﬁ%ﬁ@J@%ﬂ bon I%: oms to

about 20Q, carbon '- GhadbfaBo0® 480itd 266UES080; der i vati ve t her eof.
havi ng the forwﬁ%%ﬂjﬁG 802A wherein Wis -[CHR']- in wherein each R

i s independently H, 2al kyl having one carbon atomto about 15 carbon
atons, of a 3subgt Al kyl 2 aVineEaI966, sraflbphasingoiocationt até oar bon
4at oms &nd one o% '%yé%gﬁ%é?lﬁtauents sel ected If‘@'ﬁrj)omthe group 5consi sting of
am no, & do, bepgylit6 caomxatbmshydr oxyl ,

W is -[CHR"}- mwherein each R" is independently H, alkyl having one

6

7 carbon atom to about 15 carbon atoms, or a substituted-alkyl having

8 one carbon atom to about 10 carbon atoms and one or more

9 substituents selected from the group consisting of amino, amido,
10 benzyl, carboxyl, hydroxyi, hydroxyphenyl, imidazolyl, imino, phenyl,
11 sulfide, or thiol; and m is an integer from one to 4,
12 Y is hydrogen, alkyl having one carbon atom to about 10 carbon atoms,
13 -CHR'OH, wherein R’ is as defined above,
14 or

Y' R
W

16 wherein Y’ is -CHR'OH, wherein R’ is as defined above; and R, X, and
17 W are as defined above;

18 Z is hydroxyl, a hydroxyphényl group of the formula

54 -



6hydr oxyphenyl , im dazolyl, imno, phenyl, sulfide, or thiol; and m7is an
integer fromone to 4, Ais hydrogen or al kyl having one 8carbon atomto
about 6 carbon atons; and 9(d) an al kali netal base. 10 16. A Mannich
condensati on product having the fornmula 11 12wherein each Ris

i ndependently -CHR -, wherein R is branched or 13linear al kyl having one
to about 10 carbon atons, cycloal kyl having 14from about 3 carbon atons to
about 10 carbon atons, aryl having from l5about 6 carbon atons to about 10
carbon atons, al karyl having from 1l6about {7 carbon atons to about 20
carbon atons, or aral kyl having from 17abgut 7 carbon atons to about 20
carbon atons, Rl is a polyisobutyl I8g
" containing at | east 50 wei ght percent
a nunber average nol ecul ar 20wei ght in
5,000; 1X is hydrogen, an alkali neta < or al kyl having one carbon
atomto 2about 6 carbon atonms; Wis -[CHR m wherein each R' is

i ndependently H, al kyl having one 4carbon|atomto about 15 carbon atons,
or a substituted-al kyl having 5one carbonRatomto about 10 carbon atons
and one br nore 6substituents selected fromthe group consisting of am no,
am do, 7benzyl, carboxyl, hydroxyl, hydroxyphenyl, imdazolyl, imno,
phenyl, 8sulfide, or thiol; and mis an integer fromone to 4; 9Y is
hydrogerd al kyl Rving one carbon atomto about 10 carbon atomns,

| vi nyl i dene isonmer and havi ng
nge of about 400 to about

OH
R. Y
\N/
/
Y
\
CO,X
Ry
3
4 whereih R, Ry, Y, X, and W are asrdeﬁned above,
wmnEmﬂmqmﬁmmOm2&w%ﬂmmWMOmHWMmn=QZ
6 rnustbe
OH
R Y
\\N//
/
W
\
CO,X
R;
7
8 wherein R, Ry, Y’, X, and W are as deﬁned above.
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10- CHR OH, whe_rei n R is as defined above, 1lor 12 13wherein Y' is

- CHR CH, anarel n R is as defined above; and R, X, and 14Ware as defi ned
above; 15Z is hydroxyl, a hydroxyphenyl group of the fornmula OH 16 17or
_O—I 1 2wherein R, Rl, Y, X, and Ware as defi ned above, 3and n is an
integer fromUto 20, with the proviso that when n = 0, Z nust be: OH 5
ewherein R, R1, Y', X, and Ware as defined above. 7 17. The Manni ch
condensaf i on3pr oduetmethod afialmii622 whisereimRt i & tén R yis SopRIVISPLERbUIPU  t he

ol yi sobutyl -substituted h
PoLY 2 Y erlveé ?rom ?:/)glryl 8 %{e%réaéon aining at least 50 weight percent

3 methylvinylidene isomer and having a number average molecular

4 weight of about 700 to about 1,100, W is CHpz, X is a sediumion and n

5 is an integer between 0 and 20.

6

7 24. A method for preventing metal ion catalyzed oxidation and

8 polymerization reactions in a hydrocarbon medium comprising

9 sequestering the metal ion by the addition of an effective amount of the
10 Mannich condensation product of claim 15.
11
12 25. A process for preparing a Mannich condensation product comprising:
13 mixing under reaction conditions,
14
15 (a)  a polyisobutyl-substituted hydroxyaromatic compound having
16 the formula

OH
Ry
Ry

17 K
18 wherein R4 is polyisobutyl derived from polyisobutene containing
19 ' at least 50 weight percent methyivinylidene isomer and a
20 number average molecular weight in the range of about 400 to
21 about 5,000, R, is hydrogen or lower alky having one carbon
22 atom to about 10 carbon atoms, and Rj3 is hydrogen or —OH;
23 (b}  aformaldehyde or an aldehyde having the formula

- 56 -



9conpound in (a) is derived from polyi sobutene containing at |east 70
10wei ght percent nethylvinylidene isoner. 1118. The Manni ch condensati on
product of claim 17, wherein the 12polyisobutyl group is derived from

pol yi sobut ene containing at |east 90 13wei ght percent nethylvinylidene
isoner. 19. The Mannich condensation product of any one of clains 16 to
18, wherein Rl is a polyisobutyl group having a nunber average nol ecul ar
wei ght of ~about 500 to about 2,500. 20.@pThe Manni ch condensati on product
of claim 19, wherein RL is a polyisobutyl group having a nunber average
nol ecul ar wei ght of about 700 to about 500. 21. The Manni ch condensati on
product of claim 20, wherein RL is R-pol yi Sdbutyl group having a nunber
aver age Tnol ecul ar wei ght of about 700 to about 1,100. 22. A nethod for
preventing netal ion catal yzed oxidation and pol ynerization reactions in a
hydr ocarpon medi um co IS e & h d enlirartdieyaddi ti on
of an ef¥ective arroungpé#)@zlri&gcs)rﬁg%ﬁﬁg @?ﬂ%‘?gﬁgRt %eﬂrgg?mnil a wherei ﬁy each Ris

i ndependgnt |y - CUR -, hahiegeire &rbba diomniotabusiOldankeen abinks: CYeARY one to

about 10 carbon atons, cycloal kyl having from abo to

about 16 car bon atomh?é‘ﬂﬁlfr%\ﬁsﬁ?ﬁtgrﬁg%’%é m%%éﬁ%@n@é%%nféc}{aa out 10

carbon atons, alkaryl aﬁﬁ‘ﬁi R}gﬁﬁgﬁi‘ AR darpsn esmateabotv @ardor20 car bon
3 from abo

at ons, ar al kyl havi ut 7 carbon atons to about 20 c%(gon
atoms Rigis a pol yi sohtdms, alkarbbavidgrirarsdbotbimcgensn aiomi khabednthi ni ng
at | east 50 weight percent 2nmethyl vinylidene | I nber
aver age fol ecul ar 3wefgHon AT Oﬁﬁﬁﬁ%yf()'?avdﬁ%h?%éoﬁgfj %%‘g’ér r%oglosge 4X is
_hydrogen, an alkali Eékt faritn aldfyd: having one carbon atomto 5about 6
{ carbon atoms; 6Wis mﬁ F m wherein each R' is independently H, alkyl

" havi ng one 7carbopn,at - Avidd Bsd fdriiugal- al kyl
havi ng 8%ne car bo&)at%ﬂ%@%ﬁ%ﬁ? %%Sﬁdﬁgﬁaﬁgﬁrﬁ%ﬁone@or nore
9substituents selected fromthe group consisting of am no, am do,

10benzyl, carboxyl, hydroxyl, hydroxyphenyH, im dazolyl, imno, phenyl,
lisulfide, or thiol; and mis an integ fromone to 4; 12Y is hydrogen,

al kyl having one carbon atomto abouiy 10 carbon atons, 13-CHR OH, wherein

R is a1sodef i ned above, A com
11 wherein W is —[[CHR”]- » wherein each R” is independently H,
12 alkyl having one carbon atom to about 15 carbon atoms, or a
13 substituted-alkyl having one carbon atom to about 10 carbon
14 atoms and one or more substituents selected from the group
15 consisting of amino, amido, benzyl, carboxyl, hydroxyl,
16 hydroxyphenyl, imidazolyl, imino, phenyl, sulfide, or thiol; and m
17 ‘is an integer from one to 4, A is hydrogen or alkyl having one
18 carbon atom fo about 6 carbon atoms;
19 (d) in the presence of an alkali metal base to obtain the Mannich

20 condensation product.

21 26. The procesé of claim 25, wherein the polyisobutyl group of the

22 polyisobutyl-substituted hyd roxyaromatic compound in (a} is derived
23 from polyisobutene containing at least 70 weight percent
24 methylvinylidene isomer.
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14o0r 15 l6wherein Y is -CHR OH, wherein R is as defined above; and R,
X, and 17Ware as defi ned above; 18Z is hydroxyl, a hydroxyphenyl group of
the formula OH4 2O OH wherein R Rl, Y, X and Ware as defined above,
and nis an integer fromO to 20, with the proviso that when n = 0, Z nust
be OH 7 8wherein R RLl, Y, X, and Ware as defined above. 123.The
met hod of claim 22, wherein Ris CH2, Rl is a polyisobutyl group 2derived
from pol yi sobut ene containing at |east 50 weight percent 3nethylvinylidene
i soner ag@l hamie @rateas ndfetiainy @6ageharehethel polyidokityhgravp oderverofiomo about

1,100, Wis CH2, X i [ ' o '
, ! polyisobdtesneacosn gh%@ét?&as’%‘gg \npetg‘rﬂt%e?‘(%n't H{eﬁ%ﬂinﬁﬁgﬂg%n%r.and 20.

28. The process of any one of claims 25 to 27, wherein the Ry polyisobutyl in (a)

has a number average molecular weight of about 500 to about 2,500.

29. The process of claim 28, wherein the Ry polyisobutyl in {a) has a number

average molecular weight of about 700 to about 1,500.

30. The process of claim 29, wherein the R polyisobutyl in (@) has a number

average molecular weight of about 700 to about 1,100.

31. The process o,f' anyone of claims 25 to 29, wherein the aldehyde (b) is

formaldehyde or paraformaldehyde.
32.  The process of claim 31, wherein the aldehyde is paraformaldehyde.

33. The process of anyone of claims 25 to 32, wherein the polyisobutyl-

substituted hydroxyaromatic compound (a) is in a diluent.

34. The process of claim 33, wherein the diluent is an alkanol having one carbon

" atom to about 10 carbon atoms.
35.  The process of claim 34, wherein the alkanol is methanol.

36. The process of anyone of claims 25 to 35, wherein the base in (d) is an alkali

metal hydroxide.

37. The process of claim 36, wherein the alkali metal hydroxide is sodium

hydroxide.

38. The process of anyoné of claims 25 to 37, wherein the amino acid (c) is

glycine.



6 7 24. A nethod for preventing netal ion catalyzed oxidation and

8pol yneri zation reactions in a hydrocarbon nmedi um conprising 9sequestering
the netal ion by the addition of an effective anmount of the 10Mannich
condensation product of claim15. 11 12 25. A process for preparing a
Manni ch condensati on product conprising: 13m xi ng under reaction

conditions, 14 15(a)a polyi sobutyl-substituted hydroxyaro ' ound
havi ng 16t hgo f or Allibricating1E\wPEPFtER SOTRSSING %H@?W@?&PR@%@*P?@?

pol yi sobut ene copt ai ni.ng. .19af. welrght _ ehdpt wigmwgl | dene

i somer &d a 20n 8?*‘%@3\5%%'&%@&?&0 Vel gﬁh\{eofﬁﬁ%tgﬂieorange of about 400
to 21ab83ut 5, 000 RRidrecdhreaton prodiosie hasingythé svinmgaone car bon 22atom to
about 10 carbon atons, and R3 is hydrogen or -OH 23(b)a formal dehyde or
an al dehyde having the formula 1 2or polymers thereof, wherein R is ,
branched or linear al kyl 3having-one carbon atrointo about 10 carbon atons,

cycl oal kyl 4having from about| 3 bon atons toi{about 10 carbon atons,
5aryl having from about 6 carpon @atons to about {10 carbon

Y R R
W
/

COX
Rj
— — 1

4 ‘

5 wherein each R is independently -CHR’-, wherein R’ is branched or

6 linear alkyl havihg one to about 10 carbon atoms, cycloalkyl having

7 from about 3 carbon atoms to about 10 carbon atoms, aryl having from

8 about 8 carbon atoms to about 10 carbon atoms, alkaryl having from

9 about 7 carbon atoms to about 20 carbon atoms, or aralkyl having from
10 about 7 carbon atoms to about 20 carbon atoms, Ry is a polyisobutyl
11 group derived from polyisobutene containing at least 50 weight percent
12 methylvinylidene isomer and having a number average molecular -
13 weight in the range of about 400 to about 5,000;
14 X is hydrogen, an alkali metal ion, or alkyl having one carbon atom to
15 about 6 carbon atoms; |
16 W is —[CHR"}- m wherein each R is independently H, alkyl having one
17 carbon atom to about 15 carbon atoms, or a substituted-alkyl having
18 one carbon atom to about 10 carbon atoms and one or more
19 substituents selected from the group consisting of amino, amido,
20 benzyl, carboxyl, hydroxyl, hydroxyphenyl, imidazolyl, imino, phenyl,
21 suffide, or thiol; and m is an integer from one o 4; '
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6at ons, al karyl having from about 7 carbon atons to about 20 7carbon
atons, or aral kyl having from about 7 carbon atons to 8about 20 carbon
atons; 9(c) an amno acid or ester derivative thereof having the formula z
NH2 10CQ2A 1lwherein Wis -[CHR']-m wherein each R' is independently H,
12al kyl havi ng one carbon atomto about 15 carbon atons, or a

13substi t ut ed-al kyl having one car.bon at 1o bomokiabers and
one or riore subsY ix hiegeReplyk Ry Hg BH?tC%EBD&%@B?%%%%é@i ng of am no,

am do, henzyl, c , : ad 8Bt RyPRenyl , i m dazol yl, imno,
phenyl , l%sul fi de,’%&%’ﬁ@%@%sﬂi S an integer fromone to 4, Ais

hydr ogen or al kyl having one 18carbon atomto about 6 carbon atons; 19(d)
in the %gesence of an alkali netal base to obtain the Mannich

20condensati on pfoduct. 2126. The process Of claim 25, wherein the

pol yi sobutyl group of the 22polyi sobutyl-substituted hydroxyaromatic
conpound in (a) is derived 23from pelyi soblRene containing at |east 70

wei ght percent 24net hyl vi nylidene i sonmeg: 27>The process of claim 26,
wherein the polyisobutyl group is derived from pol yi sobutene contai ni ng at
| east 90 wei ght percent nethylvinylidene isoner. 28. The process of any
one of clains 25 to 27, wherein the B"ol yi sobutyl in (a) has a nunber
aver age 4’r0| ecul ar wei ght of aboutX88® to about 2,500. 29. The process of
claim 28, wherein the RL polyisobutyl in (a) has a nunber average

mol ecul ar wei ght of about 700 to about 1,500. 30.. The rogeﬁggﬁf Qaln?!i m 29,
wherein ghe | Rl phkisdbig yCHROHawhesain R 118 #p &efinge 2o5¥end PP e ght

. of aboutﬁ 700 to a out ad 5894 above:

7 Z is hydroxyl, a hydroxyphenyl group of the formula
OH
Ry
8
9 or
OH
R\/Y’
/
W
\
COX
Ry
10
11 wherein R, Ry, Y', X, and W are as defined above,
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31. The process of anyone of clains 25 to 29, wherein the al dehyde (b) is
f or mal dehyde or parafornal dehyde. 32. The process of claim 31, wherein the
al dehyde i s paraforml dehyde. 33. The process of anyone of clainms 25 to
32, wherein the polyisobutyl substituted hydroxyaromatic conpound (a) is in
a diluent. 34. The process of claim33, wherein the diluent is an al kanol
havi ng one carbon atomto about 10 carbon atons. 35. The process of claim
34, wherei n t he alkanobniisteget framoD to 28, withdhe peressthat Wiigpone G ¢l ai ns
25 to 35, wherein the base in (d) is an alkali netal hydroxide. 37. The
process 2of cl ai M98t PSherein the alkali netal hydroxide is sodium
hydr oxi de. 38. The process of anyone of clains 25 to 37, wherein the am no
acid (c) is glycine. 139.A lubricating oil conposition conprising a ngjor
anount of an oil of 2lubricating vietgosity and a m nor effective anount of
one or nore 3Manni ch condensation pfoducts having the fornula 5wherein

each R is independently -CHR ;, whetein RRris branched or 6linear alkyl
havi ng one to about 10 carbon atgifs 7

oal\kNI/havi ng 7from about 3
carbon atons to about 10 carbon aryl Having from 8about 6 carbon
atons to about 10 carbon atons,

havisng from 9about 7 carbon at ons
to about 20 carbon atons, or ar al Rt_Aavi ng Krom 10about 7 carbon atoms to

about 20 carbon atons, R is a polyisobutyl 1C&p8up derived from

pol yi sobut ene contai ning at |east 50 wei ght percent 12methyl vinylidene

i somer %nod havi ng a nunber average bl ecul ar 13wei ght - in the range of
about 4 to about 5,000; 14X is hydrogen, an alkali netal ion, or alkyl
havi ng one carbon atomto 15about 6 carbon atons; 16Wis -[CHR']- m

(wherein pach R' | jdfepedqntk Yarid WAbIY bstsiheg 86ge.

N
Ch
N
Ch

5 40. The lubricating oil composition of claim 39, wherein R is CHa, R4 is
6 polyisobutyl group derived from polyisobutene containing at least 50
7 weight percent methylvinylidene isomer and having a number average
8 molecuiar weight of about 700 to about 1,100, W is CHR’, wherein R”
9 _ is H, X is a sodium ion and n is an integer between 0 and 20.
10 _
11 41, A lubricért&ing oil composition comprising a major amount of an oil of
12 lubricating viscosity and a minor effective amount of one or more
13 - Mannich condensation products of claim 15.
14 )
15 42. A lubricating oil concentrate comprising from about 90 weight percent
16 to about 10 weight percent of an oil of lubricating viscosity and from
17 about 10 weight percent to about 90 weight percent of one or more
18 lubricating Mannich condensation products having the formuila
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17carbon atomto about 15 carbon atoms, or a substituted-al kyl having

18one carbon atomto about 10 carbon atons and one or

sel ected fromthe group consisting of am no, am do, 20benzyl, carboxyl-
hydr oxyphenyl , i m dazolyl, imno, phenyl, 21sulfide, or thiol;

hydr oxyl ,

and mis an integer fromone to 4, 1Y is hydrogen, alkyl having one

carbon atomto about 10 carbon atoms, -CHR OH,_ wherein R is as defined

S5wherein '('id -CHR OH, wherein R is as defined above;
R, X, and 6Ware as defined gbovey 7Z i s hydr ox)

above, 3O 4

of the fornula OH 8 9O CH j10 11wherein R, R1| Y', X, and Ware as

defined above,
when n = 0, Z

QW m~N U W N

—

~ -
N -

13
14
15
16
17
18

19
20

21

er fr

land n isﬁa\n\

W I
/
CO,X

wherein each R is independently ~-CHR'-, wherein R’ is branched or
linear alkyl having one to about 10 carbon atoms, cycloalkyl having

from about 3 carbon atoms to about 10 carbon atoms, ary! having from

" about 6 carbon atoms to about 10 carbon atoms, alkaryl having from

about 7 carbon atoms to about 20 carbon atoms, or aralkyl having from
about 7 carbon atoms to about 20 carbon atoms, and Ry is a
polyisobutyl group containing at least 50 weight percent
methy!vinylidene isomer and having a number average molecular
weight in the range of about 400 to about 5,000;

X is hydrogen, an alkali metal ion, or alky! having one to about &

carbon atoms;

W is —[CHR"]-m wherein each R” is independently H, alkyl having one
carbon atom to about 15 carbon atoms, or a substituted-alkyl having
one carbon atom to about 10 carbon atoms and one or more
substituents selected from the group consisting of amino, amido,
benzyl, carboxyl, hydroxyl, hydroxyphenyi, i‘midazolyl, imino, phenyl,

sulfide, or thiol; and m is an integer from one to 4;

Y is hydrogen, alkyl having one carbon atom to about 10 carbon atoms,

-CHR’OH, wherein R’ is as defined above,

or
- 62~

nore 19substituents

and

, a hydroxyphenyl group

Rm\i/tmg\o, with the proviso that
Z



2must be OH 3 4wherein R, Rl, Y', X, and Ware as defined above. 5 40. The
| ubricating oil conposition of claim39, wherein Ris CH2, Rl is
6pol yi sobutyl group derived from pol yi sobutene containing at |east 50
7wei ght percent nethylvinylidene isomer and having a nunber average

8nol ecul ar wei ght of about 700 to about 1,100, Wis CHR', wherein R' 9is
H Xis a sodiumion and n is an inyeger between 0 and 20. 10 1141. A

| ubricating oil conposition conprising~a.agj or_anount of an oil of

12| ubricating viscosity and a mnor effgctive anount of one or nore
13Manni ch condensation products of claim15. 14 15 42. A | ubricating oi
concentrate conprising fromabout 90 Mmght percent 16to about 10 wei ght
percent of an oil of lubricating yphsg0sity and from 17. about 10 wei ght
percent to about 90 wei ght percent of one or nore 18l ubricating Mannich
condensation products having the formula

2 wherein Y’ is -CHR'OH, wherein R’ is as defined above; and R, X, and
3 W are as defined above;
4 , 7 is hydroxyl, a hydroxyphenyl group of the formula
OH
R;
5
6 or
OH
RN/Y'
/
W
\
CO,X
Ry
7
8 wherein R, Ry, Y’, X, and W are as defined above,

and n is an integer from 0 to 20, with the proviso that whenn=0,2

10 must be
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fl 1 2wherein each Ris independently -CHR -, wherein R is
branched or 3linear al kyl having one to about 10 carbon atons, cycl oal kyl
havi ng 4from about 3 carbon atons to about 10 carbon atoms, aryl having
from 5about 6 carbon atons to about 10 carbon atons, al karyl having from
6about 7 carbon atonms to about 20 carbon atons, or aral kyl having from
7about 7 carbon atons to about 20 carbon atons, and Rl is a 8pol yi sobutyl
group containing at |east 50 wei ghtppercent 9net hyl vinylidene isoner and
havi ng a nunber average nol ecul ar 1pwei ght in the range of about 400 to

about 5,000; 11X is hydrogen, an al kali mgtal iog or alkyl having one to
about 6 12carbon atons; 13Wis & n each R is i ndependent |y

H, al kyl having one /
CO,X
Ry

1

2 wherein R, Ry, Y', X, and W are as defined above.

3 43. The lubricating oil concentrate of claim 42, wherein R is CHz, Ryis alkyl

4 group having a number average molecular weight of about 700 to

5 about 1,000, W is CHR, wherein R” is H, X is a sodium fon and n is an

6 integer between 0 and 20.

. _

8 44. A lubricating oil concentrate comprising from about 90 weight percent

9 tommﬂwm@@ﬁmmwﬂﬁwoMﬁMﬂngW%%WaMﬂm1‘
10 about 10 weight percent to about 90 weight percent of one or more
11 lubricating Mannich condensation products of claim 15.
12 gy
13 45. A fuel composition comprising a major amount of hydrocarbons boiling
14 in the gasoline or diesel range and a minor effective amount of one or
15 more Mannich condensation products having the formula
16

OH
W I
/
COX
R,
— — 1

17
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l4carbon atomto about 15 carbon atons [
, or a substituted-al kyl havi
igfggt ggr]?(r)gmaz ﬁ? Ey(r) about 1Q carbon atons and one or nore 1%sub2¥: ?gents
oup consisting of am no, amido, 17b I

hydroxyl, hydroxyphenyl, im dazol i i no, ’ oY e CarPONY

yl, ( , yl, imno, phenyl, 18sulfid i ol ;
and mis an integer- fromone to 4; 19Y i 1 e ona O

i's hydr i

carbon atomto about 10 carbon atons, 20- CH>F/\’ Oage\r/]meﬁl kyI paving one

gﬁgveR )a(lcgndl?)v\\llvmm each R isiigdeaantly -(whetr =g Igl ?rag{;tﬁ%(g gg]:)ilg?d
, ar X3 ’
group of2 t he for'?ﬁ?lagag‘yl %SL.'@B%@%}&? téf%edénb&?g{&ﬁglcy@éwgnd Waregygs

def i ned -above,
when n 3a0 > 1(%@”(51}@ ébo'u%i%aéhrbﬁh%@rhsftdmhmm t@cadonitoms:, lkey! hrain&Ho hat

4 about 6 carbon atoms to about 10 carbon atoms, alkaryl having from

5 about 7 carbon atoms to about 20 carbon atoms, or aralkyl having from

6 about 7 carbon atoms to about 20 carbon atoms, andRiis a

7 polyisobutyl group containing at least 50 weight percent

8 methylvinylidene isomer and having a number average molecular

9 weight in the range of about 400 to about 5,000;
10 X is hydrogen, an alkali metal ion or alkyl having one to about 6 carbon
11 atoms;
12 W is —[CHR”}- m wherein each R” is independently H, alkyl having one
13 ' carbon atom to about 15 carbon atoms, or a substituted-alkyl having
14 one carbon atom to about 10 carbon atoms and one or more
15 substituents selected from the group consisting of amino, amido,
16 benzyl, carboxyl, hydroxyl, hydroxyphenyl, imidazolyl, imino, phenyl,
17 sulfide, or thiol; and m is an integer from one to 4;
18 Y is hydrogen, alkyl having one carbon atom to about 10 carbon atoms,
19 .CHR’OH, wherein R’ is as defined above,
20 or

Y R
\N/ \
W

21 : xozc/
22 wherein Y’ is -~CHR'OH, wherein R’ is as defined above; and R, X, and
23 W are as defined above;
24 ~ Zis hydroxyl a hydroxypheny! group of the formula
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3

OH 1 2wherein R Rl, r, X, and Ware as defined above. 3 43.The

| ubricating oil concentrate of claim42, wherein Ris CH2, Rl is alkyl
4group having a nunber average nol ecul ar wei ght of about 700 to 5about
1,000, Wis CHR', wherein R" is H X is a sodiumion and n is an 6i nteger
between 0 and 20. 7 8 44. A lubricating oil concentrate conprising from
about 90 wei ght percent 9to about 10 wei ght percent of an oil of

| ubricating viscosity and from 10about 10pwei ght percent to about 90

wei ght percent of one or nore 11l ubricating Manni ch condensation products
of claim15. 12 13 45. A fuel conposition gonprising a major anount of

hydr ocar bons boi ling 14in the gasolihe.¢gr diresel range and a m nor

ef fective amount of one or 15nore Mann|ch cofdensati on products having the
formula 16 R CO2X 1wherein each R is|indepgndently -CHR -, wherein R is
branched or 2linear al kyl having one to~abodt 10 carbon atons, cycl oal kyl
havi ng 3from about 3 carbon atons to aboeutf 10 carbon atons, aryl having
from '

Ry
1
2 or
OH
R\\N//Y‘
/ |
W
\
COX
Ry
3
4 wherein R, Ry, Y’, X, and W are as defined above,
and n is an integer from 0 to 20, with the proviso that when n = 0,7
6 must be
OH
R . Y'
a \\N//
—
. \
CO,X
Ry
7
8 wherein R, Ry, Y', X, and W are as defined above.
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4about 6 carbon atons to about 10 carbon atons, al karyl having from 5about
7 carbon atons to about 20 carbon atons, or aral kyl having from 6about 7
carbon atons to about 20 carbon atons, and Rl is a 7polyi sobutyl group
containing at |east 50 wei ght percent 8nethylvinylidene isonmer and having
a nunber average nol ecul ar 9wei ght in the range of about 400 to about
5,000; 10Xis hydrogen, an alkali nmetal ion or alkyl having one to gbout 6
carbon latgys; fRWics com@bBitibn aficlaitred®) whersinRRs Gz, ifnd8 RORERARYY H

al kyl havi ng one 13carbon atomto. about 15 car iant f
substit @t ed- al kygrohpwenyed digha p@&ﬁﬂ??#%‘?%ﬁ?? mi@@aﬂe%?gg%%ﬁha?%ﬁgnand
one or re 15subst,i - dnfir eRihhe Kimber sesragetraoigeolar am no,
am do, %gbenzyl m@m%m@%nﬁ%%%l n h%dro%glphenql , Im daz% %/I , %m no,
phenyl , 417sul i dgeight of Abekt; 70t abd BAOP Nlidg &R SRIRE Ro'Sa 4454 s
hydr ogen, al kyl having one carbon. at om ar bon at ons,

19- CHR @H, wher esotlipm 1pg 254 f&j@f%&ﬁeﬁ%ﬁ)@%@%ﬁaﬁﬁ 22wherein is - CHR OH,
wherein is as defined above; and R, X, and 23Ware as defined above;

247 is fydroxyl, a hydroxyphenyl group of the formula -, 65- -
7 47.y Afuelycompgsetion )éom%risin%a major amount ofahydrocarbons boiling

8 in the gasoline or diesel range and a minor effective amount of one or

S more Mannich condensation products of claim 15.
10
11 48. A fuel concentrate comprising an inert stable oleophilic organic solvent
12 boiling in the range of from about 65°C to aboqt 204°C and from about
13 10 weight percent to about 90 weight percent of one or more Mannich
14 ' condensation products having the formula

OH )

Y . \ . / \Z

W
N
CO-X
15 LK An
16 |
17 wherein R is either CH, or CHR' and wherein R’ is branched or linear
18 : a!kyl-having one carbon atom to about 10 carbon atoms, cycloalkyl
19 having from about 3 carbon atoms to about 10 carbon atoms, aryl
20 having from about 6 carbon atoms to about 10 carbon atoms, alkaryl
21 having from about 7 carbon atoms to about 20 carbon atoms, or aralkyl
22 having from about 7 carbon atoms to about 20 carbon atoms, and Ry is
23 polyisobuty! derived from polyisobutene containing at least 50 weight
24 percent methylvinylidene isomer and having a number average
25 molecular weight in the range of about 400 to about 5,000,
26

_B7 -



OH 1 2or OH3 Awherein R, R, Y', X, and Ware as defined above, 5and
nis an integer fromO to 20, with the proviso that when n = 0, Z 61rrust be
fC]—I 7 8wherein R Rl, Y', X and Ware as defined above. - 66 - 146.The
uel conposition of claim45, wherein Ris CH2, Rl is polyisobutyl 2§r ou
derived from polyi sobutene containing at |east 50 weight percent P
zggwyl?\ébn%/ljl dgnetl iogg(r) a\r/l\(/:l havi ng a nunber average nol ecul ar 4wei ght of
abou IS rein R
and n iéisdydregasgan alfaliaeid! @”ﬁ@‘%ha\éng 34 cﬂrqu ?t&&)tépéOQ t onr%g)glrjrg]r: gln n
a maj or armtg%mg,f hydr ocar bons boiling ?

Y is hydrogen, alkyl having one carbon atom to about 10 carbon atoms, -

CHR'OH, wherein R’ is as defined ahove,

or

NN

|

W

xozc/

wherein Y' is -CHR'OH, wherein R’ is as defined above; and R, X, and W is —
[CHR’}- m wherein each R” is independently H, alkyl having one carbon atom
to about 15 carbon atoms, or a substituted-alkyl having one carbon atom to
about 10 carbon atoms and one or more substituents selected from the group
consisting of amino, amido, benzyi, carboxyl, hydroxyl, hydroxyphenvi,

imidazolyl, imino, phenyl, sulfide, or thiol; and m is an integer from one to 4;

Z is hydroxyl, a hydroxyphenyl group of the formula

OH

or



" 8in the gasoline or diesel range and a minor effective anount of one or
9nore Manni ch condensation products of claim15. 10 1148. A fuel
concentrate conprising an inert stable ol eophilic organic sol vent
12boiling in the range of from about 65C to about 204C and from about 1310
wei ght percent to about 90 wei ght percent of one or nore Mannich
l4condensati on products having the formula OH wherein Ris either CH2 or
CHR and wherein R is branched or k&ﬁear al kyl havi ng one carbon atomto
about 10 carbon atons, cycloal kyl hayving from about 3 carbon atons to
about 10 carbon atons, aryl having f on1ab§§t 6 Q@Jbon atons to about 10
carbon atons, al karyl having f atons to about 20 carbon
atons, or aral kyl having from abo ar bon ons to about 20 carbon
atons, and Rl is polyisobutyl der om pgl yi sobut ene contai ni ng at
| east 50 wei ght percent nethyl viny e isongr and havi ng a nunber
average nol ecul ar weight in the rangg of about-# to about 5,000, Xis
hydrogen, an alkali netal ion or alkyl having oné carbon atomto about 6
carbon atons, Y is hydrogen, al kyl hRying one carbon atomto about 10
carbon aflons, - CHR OH, wherein R is as defined above, or NNR "\ X02C
wherein Y is -CHR OH, wherein R is as defined above; and R X, and Wis

- [CHR")-. ", wherein each R'.,i s, ind nde . H havi ng one carbon
atomto &bout 15 ‘%%?rﬁﬁhaﬁa@ng,’%%rangq@ﬁﬁ?t% é%férgé-da%éyg’havi ng one carbon
atomto about 10 carbon atons and one or nore substituents selected from
the group consisting of amno, amd nz car bhox ydr oxyl

| hydroxyp%enyl, i AWRR & 90 INERPRED ﬁé‘ﬁ?ﬁ Wﬁhf“ﬁ?ﬁé?"’%%ﬁ%%%” ﬁﬁoﬂ’r%i s an

{ ic]r_llt e%er fromlone hlste £ 1S hydroxyl, a hydroxyphenyl group of the fornula

OH
R Y
‘\N/
/
W
\
CO,X
Ry
5
6 wherein R, Ry, Y', X, and W are as defined above.

7 49, The fuel concentrate of claim 48, wherein R is CHs, Ry is polyisobutyl

8 having a number average molecular weight of about 700 to about

9 1,000, W is CHR', wherein R is H, X is a sodium ion and n is an
10 integer between 0 and 20.
11
12 50. A fuel concentrate comprising an inert stable oleophilic organic solvent
13 boiling in the range of from about 65°C to about 204°C and from about
14 10 weight percent to about 90 weight pefcent of one or more Mannich
15 condensation products of claim 15. |
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gmherein R, Rl, Y, X, and Ware as defined above, 3and n is an integer
"fromO to 20, with the proviso that when n = 0, Z 4nust be OH wherein R
R1L, Y, X, and Ware as defined above. 749. The fuel concentrate of claim
48, wherein Ris CH2, R is polyisobutyl 8having a nunber average

nol ecul ar wei ght of about 700 to about 91,000, Wis CHR', wherein R" is H
Xis a sodiumion and n is an 10i nteger between 0 and 20. 11 1250. A f uel
concentrate conprising an inert stable ol eophilic organic sol vent
13boiling in the range of fARSTRAOCUIORIHEIMSELOHURDAC and from about 1410
wei ght percent to about 90 wei ght percent of one or nore Mannich
15condensati on products of claim15. ABSTRACT OF THE DI SCLOSURE MANNI CH
CONDENSATI ON' PRODUCT SQVIBBIEFOH 2¢SNBERIZSTTEOR MNCOBOENESUSERELPr esent i nvention
is directed to Manni ch condensat,l roduct sequestering agents or

m xtures of Mannich condensag%éﬁﬂgaggﬁéﬁigééﬁggﬂé§lng agents for use in
fuels and lubricating oils. The present invention is also directed to a
process for preparing the Mannich condensati on product sequestering
agents. The present invention is also directed to a product forned by

conbi ni ng, Thenpkesemnteiacértion Bsoﬁiﬂdadte@% M@;mﬂi ybrdirightidn peithict s8R tering
hydr oxyar gmatj c co oun an al deh an am no acid or ester thereof, and

an al kal i 38"SI°75RE ”"fsbofwf"ﬁ?'f’ &° WBW PBRlYEseaUesi¢rpg GaeRis fakreoist er i ng

agent. Theugls es@ubricavegidilen Tre plesendinvefiddist As@ dirdBlelatd PbcREd for
conposition, a lupricating oil concentrate, a fuel conposition, and a fuel

concent r aPEERREDY etM%”Wrﬁ%‘H%ﬁﬂﬁ’B@r@ﬁW@rﬁ%“@ﬁ@ﬂﬂgs@?ﬂ&térmr!gfeagﬁnts of
Ahe presemivehtitend i 88 directed to a product formed by combining, under reaction

conditions, a polyisobutyl-substituted hydroxyaromatic compound, an aldehyde, an
amino acid or ester thereof, and an alkali metal base to form the Mannich
condensation product sequestering agent. The present invention is also directed to
a lubricating oil composition, a lubricating oil concentrate, a fuel composition, and a
fuel concentrate having the Mannich condensation product sequestering agents of
the present invention. |



