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o1 OVERBASED ALKYLATED ALKYL SALICYLATES
02
03 BACKGROUND OF THE INVENTION
04

05 Field of the Invention

06 This invention is directed to overbased alkylated alkyl

07 salicylates which overbased products are suitable for use in
o8 lubricating oil compositions used in internal combustion

09 engines. In particular, these additives impart water

10 tolerance, thermal stability, detergency, compatibility and
11 good oxidation performance in such lubricating oil

12 compositions.

13

14 State of the Art

15 Overbased alkylated salicylates are a class of lubricating
16 oil detergents known to impart improved performance

17 (detergency, water tolerance, thermal stability,

18 antioxidancy) to lubricating oil compositions used for

19 lubrication of internal combustion engines.

20

21 oOverbased salicylates are prepared by overbasing the

22 corresponding alkylated salicylic acids which, in turn, are
23 typically prepared by first alkylating phenocl to form

24 alkylphenol followed by carboxylation via the Kolbe-Schmitt
25 reaction to provide for alkylated salicylic acid. The alkyl
26 group is typically a long chain alkyl group of greater than
27 about 14 carbon atoms so as to impart oil solubility.

28

29 One problem encountered with this synthetic scheme when a

30 substantially linear alkylation feed is employed is that not
31 all of the long chain alkylphenol is readily carboxylated

32 via the Kolbe-Schmitt reaction. Specifically, conventional
33 alkylation of phenol with a substantially linear alkylation
34 feed provides for approximately a 50:50 mixture of ortho-
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State of the Art Overbased al kyl ated salicylates are a class of lubricating
oil detergents known to inpart inproved performance (detergency, water

tol erance, thermal stability, antioxidancy) to lubricating oil conpositions
used for lubrication of internal combustion engines. Over based
salicylates are prepared by overbasing the correspondi ng al kyl at ed
salicylic acids which, in turn, are typically prepared by first al kyl ating
phenol to form al kyl phenol foll owed b@-tarboxylation via the Kol be-Schnitt
reaction to provide for alkylated salicylic acid. The al kyl group is
typically a long chain al kyl group of greater than about 14 carbon atons so

cchen®iuhort HSRRERSY 12 Panared kv ERAnAD -on WHdE 0% RSP TE atat  not
al | ofoZ he demuy icmireas iy paaoxyilatesadibey resulddyigatienhgyichaire para~-
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50: 50 04 xt Jessofregatiigze and only about 70 percent of total amount of

05 the alkylphenol derived from a substantially linear

06 alkylation feed is typically converted to alkylated

07 salicylic acid during this reaction.

08

09 One method of circumventing this problem is to alkylate an

10 alkyl salicylate (e.g., methyl salicylate) and then subject

11 the resulting alkylated alkyl salicylate to hydrolysis so as

12 to provide for the alkylated salicylic acid. Methods of

i3 alkylating alkyl salicylates are disclosed in U.S. Patent

14 Application Serial No. 08/ filed concurrently

15 herewith as Attorney Docket No. 005950-367 and entitled

16 Y"ALKYLATION OF ALKYL SALICYLATE USING A LONG CHAIN CARBON

17 FEED" which application is incorporated herein by reference

18 in its entirety.

19

20 This latter synthetic scheme involves formation of an alkyl

21 salicylate, alkylation of the alkyl salicylate to form an

22 alkylated alkyl salicylate, followed by hydrolysis to form

23 the alkylated salicylic acid. Hydrolysis of the alkylated

24 alkyl salicylate to form alkylated salicylic acid was

25 perceived necessary to later formation of overbased products

26 since the carboxyl (-COOH) group was deemed to be an

27 essential component during overbasing. Specifically,

28 overbased products are prepared by the addition of excess

29 basic metal (i.e., greater than that required to neutralize

30 all of the acidic species on the salicylic acid) optionally

31 using carbon dioxide and it was considered that the carboxyl

32 group played an essential role in the ability of the

33 alkylated salicylic acid to incorporate excess basic metal

34 and carbon dioxide presumably via chelation.
This Sheet Has Been Replaced

/ VAN




-2- al kyl phenol and par a-al kyl phenol . Wil e the Kol be-Schmtt reaction
readily carboxylates the resulting | ong chain para- al kyl phenol, the
resulting I ong chain ortho-al kyl phenol is |ess reactive and only about 70
percent of total anobunt of the al kyl phenol derived froma substantially

| inear al kylation feed is typically converted to al kylated salicylic acid
during this reaction. One nethod of circunventing this problemis to
alkylate an alkyl salicylate (e.g., rmethyl salicylate) and then subject the
resulting al kylated al kyl salicylate to hydrolysis so as

01 This invention is directed, in part, to the discovery that
02 alkylated alkyl salicylates can be overbased without

03 hydrolysis of the ester functionality to provide for

04 overbased lubricating oil additives suitable for use in

05 lubricating oil compositions. This discovery is

06 particularly surprising in view of the fact that the

07 overbased products of this invention lack carboxyl (-COOH)
08 functionality but, rather, possess an ester (-COOR)

09 functionality (R being alkyl of from 1 to 6 carbon atoms).
10

11 SUMMARY OF THE INVENTION

12

13 This invention is directed, in part, on the discovery that
14 alkylated alkyl salicylates can be directly overbased

15 without hydrolysis of the ester and such overbased products
16 provide for a new class of lubricating oil additives, which
17 exhibit detergency, a source of alkaline reserve, etc. in
18 the finished lubricating oil composition.

i3

20 Accordingly, in one of its composition aspects, this

21 invention is directed to a lubricating oil soluble,

22 overbased alkylated alkyl salicylate additive composition
23 having a TBN of from greater than 0 to about 300.

24

25 In another of its composition aspects, this invention is

26 directed to a lubricating oil soluble, overbased alkylated
27 alkyl salicylate composition which is prepared by the

28 process which comprises:

29

30 (a) combining into a diluent from about 15 to about

31 50 weight percent of an alkylated alkyl salicylate
32 based on the total weight of the alkylated alkyl
33 salicylate/diluent composition wherein said

34 alkylated alkyl salicylate is of the formula
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to provide for the alkylated salicylic acid. Methods of al kylating al kyl
salicylates are disclosed in U S. Patent Application Serial No. 08/

filed concurrently herewith as Attorney Docket No. 005950-367 and entitled
"ALKYLATI ON OF ALKYL SALI CYLATE USI NG A LONG CHAI N CARBON FEED' whi ch
application is incorporated herein by reference in its entirety. Thi s

| atter synthetic scheme involves formation of an alkyl salicylate,

al kyl ation of the alkyl salicylate to Yorman al kyl ated al kyl salicylate,
foll owed by hydrolysis to formthe al kylated salicylic acid. Hydrolysis of
the al kyl ated al kyl salicylate to formal kylated salicylic acid was
perceigged necessary to |ater formation of overbased products since the
carboxyl (-COCH) group was deened to be an essential conponent during
overb ng. Specifically, over ed products are prepared by the addition
of exaess basic netal (i.e., greatedcgban that required to neutralize al

of th?‘aci di c species on the @I G® aci d) optionally using carbon
dioxide and it was considered \t{IYaf the carboxyl group played an essenti al
12

role i the ability of the ted salicylic acid to incorporate excess
basi c gggtal and carbon diOﬁqu presumably via chel ati on.

07 where R is alkyl of from 1 to about 6 carbon atoms; R’

o8 is an alkyl group of from about 15 to about 50 carbon

09 atom; and n is an integer from 1 to 2:

10 (b) combining a sufficient amount of an alkaline

11 earth metal base into the composition produced in
(a) above under conditions wherein the amount of

12 alkaline earth metal is incorporated into the

13 salicylate in excess of that necessary to
neutralize the alkylated alkyl salicylate; and

14

15 (c) optionally contacting from about 0.1 to about
1.5 molar equivalents of carbon dioxide based on

16 each molar equivalent of alkylated alkyl salicylic

17 acid under conditions wherein carbon dioxide is
incorporated into the composition

i8

19 wherein the overbased composition has a TBN of
from greater than 0 to about 300.

20

21 In still another of its composition aspects, this invention

22 is directed to a lubricating oil composition comprising an

23 oil of lubricating viscosity and from about 2 to about 30

24 weight percent of an overbased alkylated alkyl salicylate

25 additive composition having a TBN of from greater than 0 to

26 about 300.

27

28

29 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

30

31 This invention is directed to novel overbased alkylated

32 alkyl salicylate compositions which are useful additives for

33 lubricating oil compositions. However, prior to discussing

34
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- 3- This invention is directed, in part, to the discovery that al kyl ated
alkyl salicylates can be overbased w thout hydrolysis of the ester
functionality to provide for overbased |lubricating oil additives suitable
for use in lubricating oil conpositions. This discovery is particularly
surprising in view of the fact that the overbased products of this

I nvention | ack carboxyl (-COOH) functgfnallty but, rather, possess an ester
(-COOR) functionality (R being al kyl from1l to 6 carbon atons).

SUWMMARY OF THE | NVENTI ON

01 this invention in detail, the following terms will first be
02 defined:

03

04 Definitions

05

06 As used herein, the term "Total Base Number" or "TBN" refers.
07 to the amount of base equivalent to milligrams of KOH in 1
o8 gram of additive. Thus, higher TBN numbers reflect more

09 alkaline products and therefore a greater alkalinity

10 reserve. The Total Base Number for an additive composition
11 is readily determined by ASTM test method number D2896 or

12 other equivalent methods.

13

14 The term "alkaline earth metal'" or "Group II metal" means

15 calcium, barium, magnesium, and strontium. Preferably, the
16 Group II metal is selected from the group consisting of

17 calcium, magnesium, barium, and mixtures thereof. Most

18 preferably, the Group II metal is calcium.

19

20 The term "alkaline earth metal base" refers to basic

21 alkaline earth metal materials suitable for use in preparing
22 overbased alkylated alkyl salicylates and, include by way of
23 example, alkaline earth metal oxides, hydroxides and C, to Cg
24 alkoxides.

25

26 The term "alkyl salicylates" refers to compounds of the

27 formula:

28 OH
29 I

30 @ —COR

31
wherein R is an alkyl group of from 1 to 6 carbon
32 atoms. Preferably, R is an alkyl group of from 1 to 3
33 carbon atoms and most preferably R is methyl.
34
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This invention is directed, in part, on the discovery that al kylated al kyl
salicylates can be directly overbased w thout hydrolysis of the ester and
such overbased products provide for a new class of |ubricating oi

additives, which exhibit detergency, a source of alkaline reserve, etc. in
the finished lubricating oil conposition. Accordingly, in one of its
conposi tion aspects, this invention igdirected to a |ubricating oil

sol ubl e, overbased al kyl ated al kyl salicylate additive conposition having a
TBN of fromgreater than O to about 300. I n another of its conposition
aspects, this invention is directed to a lubricating oil soluble, overbased

alh _kylhadzed alre/ lteyad i'%ﬂwl%mna%%iﬂ! @a Midyaate Frmfs]c%(td?)élgiﬁ prl gcess
iC onpri ses: . conbi.ni ng i.nt uent fr.om abqut, to
about 92 saTewtas oL Hheth s vk o i RS Sl
based @i t larhairalfessi gitialf alkylated gimdflusitie/lcan be represented by
sal i c3q4at e/tcﬂ'é %ﬁ osition wherein said al kyl ated al kyl

of the

salicylate Ts ‘ormul a
05

T
06
_-COR
07
08
09
10 (R"),
11 where R is as defined above; R’ is an alkyl group of
12 from about 15 to 50 carbon atoms; and n is an integer
of from 1 to 2 and is preferably 1. 1In a preferred
i3 embodiment, the amount of dialkylation in the product
14 is maintained to about 5% or less.
15

16 The term "overbased alkylated alkyl salicylate compositions"
17 refers to compositions prepared by reacting an alkylated

18 alkyl salicylate with an amount of alkaline earth metal base
19 in excess of that necessary to neutralize the acidic species
20 on the alkylated alkyl salicylate and optionally with carbon
21 dioxide. Such overbased products are characterized as

22 having a TBN of greater than 0 and preferably no more than
23 about 300.

24

25 The overbased alkylated alkyl salicylate compositions

26 described herein can contain diluent and the term "overbased
27 alkylated alkyl salicylate compositions" is meant to include
28 compositions containing such diluent. Typically, such

29 compositions are manufactured to contain some diluent and,
30 after manufacture, the diluent can be removed, replaced or
31 additional amounts of diluent can be added to provide for an
a2 additive composition preferably having from 0 to about

33 40 weight percent diluent. As such, these additive

34 compositions contain concentrated amounts of the overbased
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where Ris alkyl of from1 to about 6 carbon atons; R s an

alkyl group of from about 15 to about 50 carbon

01
02
03
04
0s
06
07
08
09
10
11
12
i3
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

alkylated alkyl salicylate of which only a small amount is

added together with other additives to a lubricating oil so
as to provide for a fully formulated lubricant composition

suitable for use in an internal combustion engine.

The term "substantially straight-chain alkyl group" means an
alkyl group which is attached to the benzene ring of the
alkyl salicylate through a secondary, tertiary or quaternary
carbon atom and which contains minimal branching in the
remainder of the carbon atoms of the alkyl group (i.e., less
than 20% of the remaining carbon atoms are tertiary and/or
quaternary carbon atoms in the molecular structure of the
alkyl group). Suitable substantially straight-chain alkyl
groups include, for example, l-hexadecyl ~{[CH,(CH,),CH;] (0%
of the carbon atoms are tertiary or quaternary carbon
atoms), 4-methyl-l-hexadecyl =-[CH,;(CH,;),CHCH;(CH,);CH;] (<7% of
the carbons are branched), etc.

Preferably, the substantially straight-chain alkyl group
contains less than 15% tertiary and/or quaternary carbon
atoms in the remainder of the alkyl group; more preferably,
less than 10%; still more preferably, less than 5%; and most
preferably, the substantially straight-chain alkyl group
contains no tertiary or quaternary carbon atoms in the
remainder of the alkyl group.

The term "oil solubility" means that the additive has a
solubility of at least 50 grams per kilogram and preferably
at least 100 grams per kilogram at 20°C in a base 10W40
lubricating oil.
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atom and nis an integer from1l to 2: (b) conbining a sufficient

anount of an al kal i ne earth netal base into the conposition
produced in (a) above under conditions wherein the anount of
alkaline earth nmetal is incorporated into the salicylate in excess
of that necessary to neutralize the al kyl ated al kyl salicyl ate;
and (c) optionally contacti fromabout 0.1 to about

1.5 nol ar equival ents of carbon dioxrgg'based on each nol ar

equi val ent of al kylated al kyl salicylic acid under conditions
wherein carbon dioxide is I ncorporated into the conposition

wher eigy t hg, QY&, conposition has a TBN of fromgreater than O
to amﬁh Sg%f——d 1l another of its conposition aspects, this invention

is dir®%ted to a lubricating oil conposition conprising an oil of
| ubri ced | NOryY O TdthN bf e Hrddent tihviliitilon30 amldyaldtdeerLeafl of an
overb d al ky) ated al kyl sal.icyl ate additive conposition having.a .IBN of
from at eﬁai?/q% qol%tﬂ)w{ﬁr da w:.t% an excess amount of an kaline
05 earth metal base (e.g., alkaline earth metal oxide,
06 hydroxide or C, to C; alkoxide) and optionally with carbon
07 dioxide.
08
09 Specifically, in the methods of this invention, alkaline
10 earth metal base is combined with the alkylated alkyl
11 salicylate under conditions wherein the amount of such base
12 employed is that which is in excess of that necessary to
13 neutralize the acidic species on the alkylated alkyl
14 salicylate and optionally carbon dioxide is also employed to
15 further enhance the basicity of the overbased product. Such
16 overbased products are characterized as having a TBN of
17 greater than 0 and preferably no more than about 300.
18
19 The reaction is preferably conducted in an inert diluent
20 under conditions wherein the alkaline earth metal base is
21 incorporated into the alkylated alkyl salicylate.
22 Preferably, the reaction is conducted at a temperature of
23 from about 20°C to about 100°C and is preferably complete
24 within a period of from about 0.2 to about 5 hours. The
25 amount of alkylated alkyl salicylate employed is preferably
26 from about 5 to about 50 weight percent based on the total
27 of diluent and alkylated alkyl salicylate employed and more
28 preferably from about 15 to about 50 weight percent.
29
30 without being limited to any theory, I believe that the
31 alkaline earth metal base is incorporated through the
32 hydroxyl group of the salicylate and that the carbonyl group
33 of the ester participates in facilitating this
34 incorporation.
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS  This invention is
directed to novel overbased al kyl ated al kyl salicylate conpositions which
are useful additives for lubricating oil conpositions. However, prior to
di scussi ng - 5- this invention in
detail, the following terns will first be defined:

-9

01 The amount of alkaline earth metal base which can be

02 practically incorporated into alkylated alkyl salicylate is
03 generally limited to products having a TBN of greater than 0
04 and less than about 100 and preferably less than about 50.
05 While such products are nevertheless overbased products, the.
06 preparation of products having a TBN of greater than about
07 100 requires the further use of carbon dioxide. Also,

o8 carbon dioxide can be employed but is not necessary in the
09 preparation of overbased compositions having a TBN of from
10 greater than 0 to about 100.

11

12 Preferably, the amount of alkaline earth metal base employed
i3 is from about 0.6 to about 2.5 molar equivalents based on

14 the amount of alkylated alkyl salicylate employed. At this
15 range, the alkaline earth metal base is in excess over that
16 which is necessary to neutralize all of the acidic species
17 on the alkylate alkyl salicylate.

is8

19 In general, from about 0.1 to about 1.5 molar equivalents of
20 carbon dioxide to the alkaline earth metal base and

21 preferably from about 0.5 to about 1.25 molar equivalents,
22 are then added to the reaction mixture via conventional

23 methods after alkaline earth metal incorporation and the

24 carbonation step is preferably conducted at from about 20°C
25 to about 80°C.

26

27 After reaction completion, the solids are generally removed
28 by conventional means (i.e., filtration, centrifugation,

29 etc.) and the inert diluent solvent can be removed by

30 conventional means such as stripping under reduced pressure.
31

32 When carbon dioxide is not employed, the inert diluent is

a3 preferably 2-ethylhexanol and diluent oil but a mixture of
34 an alkanol of from 1 to 3 carbon atoms and an aromatic

T hlS Sheet Has Been Replaced




Definitions As used herein, the term"Total Base Nunber" or "TBN' refers
to the anobunt of base equivalent to mlligrans of KOH in 1 gram of

addi tive. Thus, higher TBN nunbers reflect nore al kaline products and
therefore a greater alkalinity reserve. The Total Base Nunber for an
additive conposition is readily determ ned by ASTMtest nethod nunber D2896

or ot her equival ent nethods. The tqﬁ#ﬁjaﬂ kaline earth netal" or "Goup II
netal " neans cal cium barium magnesi and strontium Preferably, the
Goup Il netal is selected fromthe group consisting of cal cium magnesium

barium and m xtures thereof. Mdst preferably, the Goup Il netal is

calciumn  IBeveRthadlikg! aNBotdihh PBiAk Bess’ thahehboll Hggioe ehba' | ne
earth tal materials suitable for "use 1 n preparing overbased al kyl at ed
al kyl | i cPLEPeOeaRBPLIPNCAude by way of exanple, alkaline earth netal

oxi desP3hydroxides and CJerr] to (Jerr] al koxi des.
04 When carbon dioxide is employed, the inert diluent is
05 preferably a mixture of an alkanol of from 1 to 3 carbon
06 atoms and an aromatic solvent having a boiling point of less
07 than about 150°C.
08
09 Suitable alcohols include methanol, ethanol, n-propanol and
10 iso-propanol. Suitable aromatic solvents having a boiling
11 point of less than about 150°C include, by way of example,
12 benzene, toluene, xylene, chlorobenzene and the like. The
13 diluent preferably comprises from about 5 to about 30 weight
14 percent of the alkanol of from 1 to 3 carbon atoms and from
15 about 95 to about 70 weight percent of the aromatic solvent.
16 A particularly preferred diluent is a mixture methanol and
17 toluene preferably at a weight ratio of 20 to 80.
18
19 Other components can be included in the diluent such as
20 lubricating oil base stock.
21
22 In one preferred embodiment, the diluent does not contain a
23 lubricating oil base stock and, after reaction completion,
24 substantially all diluent is stripped from the overbased
25 product to provide for a fluid product having a viscosity of
26 less than about 1000 cSt at 100°C and preferably less than
27 500 cSt at 100°cC.
28
29 In another preferred embodiment, lubricating oil base stock
30 is included during preparation of the overbased product and,
31 after product preparation, the alkanol and aromatic solvent

32 are removed by stripping.
33

34
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The term"al kyl salicylates" refers to conpounds of the fornula: [err]

wherein Ris an alkyl group of from1l to 6 carbon atons. Preferably, R
is an al kyl group of from1l to 3 carbon atons and nost preferably Ris
met hyl . - 6-

-11-

01 In still another preferred embodiment, the reaction is

02 conducted in the absence of lubricating oil base stock and,
03 after product preparation, the base stock is added either

04 before or after the alkanol and aromatic solvent are removed
05 Dby stripping.

06

07 In either of the latter two cases, the resulting composition
08 comprises a concentrate of the overbased alkylated alkyl

09 salicylate in a base stock which is suitable for use in

10 directly formulating a lubricating oil composition. When so
11 employed, the amount of lubricating oil base stock included
12 in the concentrate comprises from about 5 to about 95 weight
i3 percent base stock and from about 95 to about 5 weight

14 percent overbased alkylated alkyl salicylate.

15

16 The alkylated alkyl salicylates used in the preparation of
17 overbased alkylated alkyl salicylates can be prepared by

is methods known in the art such as that described in Deutsche
19 Patentschrift DD 269 619 and DD 272,065 as well as Japanese
20 Patent Application No. 54/160335 which methods employ an

21 excess of alkyl salicylate to the alkylating agent (e.q.,

22 olefin) or an excess of alkylating agent to the alkyl

23 salicylate. The alkylated alkyl salicylates, however, are
24 preferably prepared by the methods described in U.S. Patent
25 Application Serial No. 08/ . filed concurrently
26 herewith as Attorney Docket No. 005950-367 and entitled

27 "ALKYLATION OF ALKYL SALICYLATE USING A LONG CHAIN CARBON

28 FEED" and which are further described in Example 2 below.

29

30 Preferably, the alkylated alkyl salicylate is alkylated with
31 substantially straight-chain olefins. Particularly

32 preferred alkylating olefins include substantially straight-
33 chain C,~C,; olefins, substantially straight-chain Cy,-Cy
34 olefins, and substantially straight-chain Cy,~Cy olefins.
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The term "al kyl ated al kyl salicylate" refers to al kyl salicylates which
have been al kylated with a |ong chain carbon feed which al kyl ated products
can be represented by the formla: [err] where R is as defined
above; R is an alkyl group of fromabout 15 to 50 carbon atons; and n
I's an integer of froml to 2 and is preferably 1. In a preferred
enbodi nent, the anount of dialkylation in the product IS maintained to
about 5% or |ess. The term "overbasdd-al kyl ated al kyl salicylate

conposi tions" refers to conpositions prepared by reacting an al kyl ated

al kyl sallcylate wi th an amount of al kaline earth netal base in excess of

t hat essarﬁ fo neutralize the acidic species on the al kyl ated al kyl

sallcy ionally with carbon di oxide. Such overbased products are
char aco2ri zed as

03 The oil-soluble, overbased alkylated alkyl salicylate

04 compositions described above are useful lubricating oil

05 additives imparting detergency and dispersancy properties

06 when added to the lubricating oil employed in the crank case
07 of an internal combustion engine as well as an alkaline

08 reserve which is essential to neutralize acidic combustion
09 products produced during engine operation. Such lubricating
10 0il compositions are useful in diesel engines, gasoline

11 engines as well as in marine engines. When employed in this
12 manner, the amount of oil-soluble, neutral and low overbased
13 alkyl methyl salicylate added to the lubricating oil

14 composition ranges from about 0.5 to 40 weight percent of

15 the total lubricant composition although preferably from

16 about 2 to 30 weight percent of the total lubricant

17 composition.

18

19 Such lubricating oil compositions employ a finished

20 lubricating oil which may be single or multigrade.

21 Multigrade lubricating oils are prepared by adding viscosity
22 index (VI) improvers. Typical viscosity index improvers are
23 polyalkyl methacrylates, ethylene, propylene copolymers,

24 styrene-diene copolymers, and the like.

25

26 The lubricating oils used in such compositions may be

27 mineral oils or synthetic oils of viscosity suitable for use
28 in the crank case of an internal combustion engine such as
29 gasoline engines and diesel engines which include marine

30 engines. Crank case lubricating oils ordinarily have a

31 viscosity of about 1300 cSt at O°F to 24 cSt at 210°F

32 (99°C). The lubricating oils may be derived from synthetic
33 or natural sources. Mineral oils for use as the base oil in

34 the invention includes paraffinic, naphthenic and other oils
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having a TBN of greater than O and preferably no nore than about 300. The
over based al kyl ated al kyl salicylate conpositions described herein can
contain diluent and the term "overbased al kyl ated al kyl salicylate
conpositions” is nmeant to include conpositions containing.such diluent.
Typical ly, such conpositions are manufactured to contain sone diluent and,
after manufacture, the diluent can be renoved, replaced or additional
anounts of diluent can be added to prévide for an additive conposition
preferably having fromO to about 40 wei ght percent diluent. As such, these
addi tive conpositions contain concentrated amounts of the overbased

-1 01 that are ordinarily used in lubricating oil compositions.
02 Synthetic o0ils include both hydrocarbon synthetic oils and
03 synthetic esters. Useful synthetic hydrocarbon oils include
04 liquid polymers of a-olefins having the proper viscosity.
05 Especially useful are the hydrogenated liquid oligomers of
06 ¢, to C;; alpha olefins such as l-decene trimer. Likewise,
07 alkylbenzenes of proper viscosity such as didodecyl benzene,
08 can be used. Useful synthetic esters include esters of both
09 monocarboxylic acids and polycarboxylic acids as well as
10 monochydroxy alkenols and polyols. Typical examples are
11 didodecyl adipate, pentaerythritol tetracaproate, di-2-

12 ethylhexyl adipate, dilaurylsebacate and the like. Complex
i3 esters prepared from mixtures of mono and dicarboxylic acid
14 and mono and dihydroxy alkanols can also be used.

15

16 Blends of hydrocarbon oils with synthetic oils are also

17 useful. For example, blends of 10 to 25 weight percent

is hydrogenated l-decene trimer with 75 to 90 weight percent
19 150 SUS (100°F) mineral oil gives an excellent lubricating
20 oil base.

21

22 Other additives which may be present in the formulation

23 include rust inhibitors, foam inhibitors, corrosion

24 inhibitors, metal deactivators, pour point depressants,

25 anti-oxidants, and a variety of other well-known additives.
26

27 The invention will be illustrated in greater detail by the
28 following specific examples. It is understood that these
29 examples are given by way of illustration only and are not
30 meant to limit the disclosure of the claims to follow.

31

32 EXAMPLES
33
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al kyl ated al kyl salicylate of which only a snmall anpunt is added together
with other additives to a lubricating oil so as to provide for a fully
formul ated | ubricant conposition suitable for use in an internal conbustion
engi ne. The term "substantially straight-chain al kyl group” nmeans an

al kyl group which is attached to the benzene ring of the alkyl salicylate
through a secondary, tertiary or quat rnary carbon atom and whi ch cont ai ns
m ni mal branching in the renmainder of Afle carbon atons of the al kyl group
(i.e., less than 20% of the remaining carbon atons are tertiary and/or

gquat ernary carbon atons in the nol ecular structure of the al kyl group).

Sui t abpg Suﬁﬁf@{,éaﬂ&-ﬁ rﬂfﬁ«ff;s a&kxgpiw HSEhyTcsai pEy LaEED! €,

1- hexadecyl err] (CH egs o140 tweofraéi)emﬂt@asnafsyi ertiary
or qua %rnary carbon at onsgalficyEidte! - 1- hexadecyl

or anchgg)  BRERY G%ﬂaé#ﬁf@%@f% [Shegint Famoenra ulfayres: oup

contalns | eBisttnsil pUSR) t was ya bkl ated ual € nar @,,€Cy, bobefiiwnsaribon he
renalndér O%eége @l§y$0959upatfgr8fpﬁgieéfbﬁgthyl salicylate to carbon

feed. In this example, 1802.6 grams of a Cy-C, olefin

07 fraction (available from Chevron Chemical Company, San

08 Ramon, California, USA), was charged to a 5 liter, four-neck
09 oven dry flask. 2457.5 grams of methyl salicylate followed
10 by 591.3 grams of AMBERLYST®36 sulfonic acid resin

11 (available from Rohm and Haas, Philadelphia, Pennsylvania,
12 USA) were next charged to the flask. The flask was then

13 equipped with a stirrer, temperature probe with controller,
i: reflux condenser and a nitrogen blanket.

16 The reaction mixture was heated to a temperature of 125°C

17 over a period of 50 minutes and held at that temperature for
18 approximately 48 hours. After 48 hours, about 94.2%

19 conversion of the methyl salicylate to alkyl methyl

20 salicylate had occurred. The reaction mixture was cooled

:: with stirring overnight to a temperature of about 50°C.

23 The crude alkyl methyl salicylate was removed from the

24 reaction flask by using a gas dispersion tube and pulling it
25 into a four liter flask under vacuum. The catalyst remained
26 in the reaction flask. Product remaining on the catalyst

27 was removed by rinsing the contents of the flask with

28 approximately 400 ml portions of toluene while stirring,

29 followed by pulling the toluene and crude product into a two
30 liter flask through a gas dispersion tube under vacuum.

31 This rinsing/pulling procedure was repeated additional three
32 times. The toluene recovered in this procedure was stripped
;i on a rotovap at a temperature of approximately 95°C to 100°C
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| ess than 10% still nore preferably, less than 5% and nost preferably,
the substantially straight-chain al kyl group contains no tertiary or
guat ernary carbon atons in the remai nder of the al kyl group. The term
"oil solubility" nmeans that the additive has a solubility of at |east 50
grans per kilogram and preferably at |east 100 grans per kil ogram at
20[err]Cin a base 10WO0 Iubrlcatlng 0|

- 8- Met hodol ogy 15-

o1 under vacuum {(~—25 mm of Hg vacuum) and the resulting

02 stripped product was combined with the recovered crude

03 alkylated methyl salicylate.

04

05 The combined crude alkylated methyl salicylate was then
06 stripped at a temperature of about 130°C at a pressure of
07 approximately 1 to 10 mm of mercury. Further stripping was
o8 conducted at a temperature of about 185°C to 191°C at a
09 pressure of approximately 1 to 10 mm of mercury. Product
10 analysis indicated that about 94.7 weight percent of the
11 methyl salicylate was alkylated.

12

13 Example 2 -- Preparation of Alkyl Methyl S8alicylate Using
14 1:1 Molar Ratio of Olefin to Methyl

15 Salicylate

16 Methyl salicylate commercially obtained from Aldrich

17 Chemical Company, Milwaukee, Wisconsin, USA was alkylated

i8 using a long chain carbon feed. In this example, 617.9

19 grams (2.0 moles) of a Cy~C, alpha olefin fraction

20 (available from Chevron Chemical Company, San Ramon,

21 California, USA), was charged to a 2 liter, three-neck oven
22 dry flask. 304.3 grams (2 moles) of methyl salicylate,

23 followed by 150 grams of AMBERLYST®36 (a solid acidic

24 sulfonic acid resin catalyst commercially available from

25 Rohm & Haas, Philadelphia, Pennsylvania, USA), were next

26 charged to the flask. The flask was then equipped with a

27 stirrer, temperature probe with controller, reflux condenser
28 and a nitrogen blanket.

29

30 The reaction mixture was heated to a temperature of 135°C

31 over a period of 25 minutes and held at that temperature for
32 approximately 61 hours while periodically removing aliquots

33 to check reaction completion. After 61 hours, the recovered

34
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In the nethod of the present invention, alkylated alkyl salicylate is
overbased with an excess anount of an al kaline earth netal base (e.qg.

al kaline earth nmetal oxide, hydroxide or (Jerr] to (Jerr] al koxide) and
optionally with carbon dioxide. Specifically, in the nmethods of this

i nvention, alkaline earth metal base is conbined with the al kyl ated al kyl
sal i cyl ate under conditions wherein the anount of such base enployed is
that which is in excess of that necesSary to neutralize the acidic species
on the al kylated al kyl salicylate and optionally carbon dioxide is al so
enpl oyed to further enhance the basicity of the overbased product. Such
overbaged preduetswakcanBayaehickbzedtascbapoiendsTRhieh ahaayeist han 0 and
preferably The reaction is preferably conducted

no re than out. 300.
in an°$nerFeHngéﬁt1Hn3€ggﬁoﬁdgF88ﬁé wherein the alkaline earth nmetal base

i S i nOBrpoffated T1to the a Kyl ated al Ryl salTCyl ate. Prereranty, Lne
react jpqn i& conducted at a tenperathﬂgiﬁfocnn about 20[err]C to about
100[err] C fand is precoupbENe8RNCRECOVERED ALRYLAPEDOMETHYM about 0.4 to
about 98 holirs. The
SALICYLATE

06

07 COMPONENT WEIGHT PERCENT

o8

09 Salicylic acid 1.5%

10 Olefin 6.5%

11 Alkyl methyl salicylate 87.5%

12 Methyl salicylate 4.5%

i3

14 The product was filtered through a sintered glass filter.
15 The filtered alkyl methyl salicylate was heated to a

16 temperature of 210°C over a period of about 45 minutes and
17 then stripped under vacuum of about 1 to 10 mm of Hg was
18 applied. These stripping conditions were maintained for
19 about 30 minutes. The stripped product was next cooled to
20 150°C and the vacuum broken with a nitrogen stream. 739.9
21 grams of product was recovered. Analysis of this product is

set forth in Table II below:

22

23 TABLE II

24 COMPONENTS IN RECOVERED AND STRIPPED ALKYLATED
25 METHYL SALICYLATE

26

27 COMPONENT WEIGHT PERCENT
28 Salicylic acid 0.1%

29 Olefin 4.7%

30 Alky methyl salicylate 95.2%

31

32

33

34
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anount of al kylated al kyl salicylate enployed is preferably fromabout 5 to
about 50 weight percent based on the total of diluent and al kyl ated al kyl
salicylate enployed and nore preferably from about 15 to about 50 wei ght
per cent . Wthout being limted to any theory, | believe that the al kaline
earth netal base is incorporated through the hydroxyl group of the
salicylate and that the carbonyl grgyg_of the ester participates in
facilitating this incorporation. -9 -

01 Example 3 ~-- Preparation of Overbased Alkyl Methyl

02 Salicylate Additive Composition in the

03 Absence of Carbon Dioxide

04 Alky methyl salicylate produced in the manner similar to

05 either Example 1 or 2 above is overbased with an excess of
06 calcium hydroxide. In this example, 100 grams of Cy,~Cy

07 alkylated methyl salicylate is combined intc approximately
08 500 ml of 2-ethylhexanol at room temperature. About 20

09 grams of lime are added to the solution and the solution is
10 maintained at about 30°C for about 2 hours. Afterwards, the
11 2-ethylhexanol diluent is removed by stripping to provide
12 for an overbased alkylated alkyl salicylate having a TBN of
13 greater then zero and less than about 100.

14

15 Example 4 ~- Preparation of Overbased Alkyl Methyl

16 Salicylate Additive Composition Containing
17 Carbon Dioxide

18 To a 2 liter, 4-neck round bottom flask were added 100 grams
19 of methanol, 480 grams of xylene, and 90 grams of

20 Mississippi Lime (Mississippi Lime Company, Ste. Genevieve,
21 Missouri, USA). The resulting system was stirred for 10
22 minutes. Afterwards, 266 grams of alkyl methyl salicylate,
23 prepared in a manner similar to that of Examples 1 and 2,
24 was slowly added to the system, over about a 1.5 hour

25 period, while maintaining a maximum temperature of 31°C.

26

27 At this point, carbonation was initiated and approximately
28 28 grams of carbon dioxide were added at the following

29 rates:

30

31 17.5 grams CO, at 0.295 grams/minute
2.4 grams CO, at 0.224 grams/minute

32 2.8 grams CO, at 0.183 grams/minute

33 2.8 grams CO, at 0.140 grams/minute

34 2.8 grams CO, at 0.061 grams/minute

This Sheet Has Been Replaced

LT




The anbunt of alkaline earth netal base which can be practically

I ncorporated into alkylated alkyl salicylate is generally limted to
products having a TBN of greater than 0 and | ess than about 100 and
preferably | ess than about 50. Wiile such products are neverthel ess

over based products, the preparation of products having a TBN of greater
than about 100 requires the further gig_of carbon di oxi de. Also, carbon

di oxi de can be enployed but is not necéssary in the preparation of

over based conpositions having a TBN of fromgreater than 0 to about 100.
Preferably, the amount of al kaline earth nmetal base enployed is from about

0. 6 DBbOUpsh I RSL R ARG TR AL} O e Wy Ay lphed 2l ky!
S S, b e o o,
excess ove | [ citdt c species
on thédal kyl3ze avert sad aimite peﬁﬂbd}ﬁn@ﬂ:ﬁl"b;lli}csf qmeigirt?,ﬁtlr% gﬂ%iéw;; dl- 5
et e oy Frili, S350 AN BN e e B e mus e heatan dfted
to th®% eaU4FF Mvarlrle S ihounsn mndero valcuvst itods tafieofalthal ixyderrrt h metal
i ncor p@ at itz #EUINSng solution was then filtered over Celite™

07 (diatomaceous earth available from Manville Corporation) so

08 as to provide an overbased carbon dioxide containing alkyl

09 methyl salicylate additive composition having a TBN of about

10 182 and a viscosity of 100°C of about 19 cSt.

11

12 Proton nuclear magnetic resonance spectroscopy ('H-nmr) and

13 infrared spectroscopy of the resulting composition indicated

14  the retention of the methyl ester in the overbased product.

15

16  Example 5 -- Dispersion Test

17 Overbased Alkylated alkyl salicylate prepared in Example 4

18  above was tested for dispersancy in the following dispersion

19 test. In this test, the dispersant ability of the

20 formulated lubricating oil composition is obtained by

21 conducting chromatography on paper of a mixture of the

22 lubricating oil composition to be tested and an artificial

23 sludge under the following conditions:

24 Spot No.

25  spot No.

26 Spot No.

Spot No.

27  spot No.
2g Spot No.

Ambient temperature without water
10 minutes at 200°C without water
10 minutes at 250°C without water
Ambient temperature with 1% water
10 minutes at 200°C with 1% water
10 minutes at 250°C with 1% water

GOl W N

29 The spots are rated after 48 hours. For each spot, the
30 diameters of diffusion of soot (d) and of the oil (D) are
31 measured and the ratio

32

d X 100
33 D
34

This Sheet Has Been Replaced

AR



carbonation step is preferably conducted at from about 20[err]C to about
80[err]C After reaction conpletion, the solids are generally renoved by
conventional neans (i.e., filtration, centrifugation, etc.) and the inert
di l uent sol vent can be renoved by conventional neans such as stripping
under reduced pressure. When carbon dioxide is not enployed, the inert
diluent is preferably 2-ethyl hexanol and diluent oil but a m xture of an
al kanol of from1 to 3 carbon atons & an aromatic

- 1 0O-

01 is calculated. The dispersancy of the oil over a variety of
02 conditions is obtained from the sum of the six spot ratings.
03 0ils having values of greater than about 250 are considered
04 to have dispersant properties and are compared to reference
05 oils, i.e., an o0il having 23.4 weight percent of

06 commercially available salicylate under otherwise identical
07 parameters.

08

09 The lubricating oil composition was prepared by combining 22
10 weight percent of an overbased alkylated alkyl salicylate

11 similar to that of Example 4 above, 0.67 weight percent of a
12 zinc dithiophosphate and 1.60 weight percent of an alkenyl
13 succinimide to a SAE 30 oil. The resulting composition has
14 1.505 weight percent calcium, 0.080 weight percent zinc;

15 0.050 weight percent phosphorus; 0.03 weight percent

16 nitrogen; a TBN of about 40.2; and a viscosity of 100°C of
17 11.8 cst.

18

19 20 grams of this test composition were then combined with 5
20 grams of sludge containing 2% of carbonaceous material. The
21 mixture is then homogenized. In the samples containing

22 water, 1%.water (250 pl) is added to the composition prior
23 to homogenizing.

24

25 The freshly homogenized test lubricating oil composition (20
26 1l of each but done in duplicate) are syringed onto 2

27 separate sheets of paper using a 100 ul syringe. The heated
28 samples are first incubated in a heating bath at the

29 indicated temperature for 10 minutes before application.

30

31 The papers are stored in the horizontal position for 48

32 hours at a temperature of from about 20° to about 25°C.

33 Storage is conducted under conditions to shelter the papers
34 from dust.
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sol vent having a boiling point |ess than about 150[err]C can al so be

enpl oyed. When carbon dioxide is enployed, the inert diluent is
preferably a m xture of an al kanol of from1l to 3 carbon atons and an
aromati c solvent having a boiling point of |ess than about 150[err]C.
Sui t abl e al cohol s include net hanol, ethanol, n-propanol and iso-propanol.
Suitable aromatic sol vents having a hpiling point of |ess than about

150[ err] C i ncl ude, by way of exanple,” benzene, toluene, xylene,

chl orobenzene and the like. The diluent preferably conprises fromabout 5
to about 30 wei ght percent of the alkanol of from1l to 3 carbon atons and

from ghout A%Ee&:%@b%hréo ¢RedBporar saBh1af bhhelitbarrakl anaoltnentaoné of

particularly preferred di|luent Is m xture_ne and t ne preferably
at a R&i ghflsRersign o8 FBe8§°°t éﬁhePScUﬁgané 8aﬁ°88 P%cﬁﬁ&ed in the

di l uenB8 sughsperkibn ot the oiill kpjeateomkéasured. For additives
04 providing good dispersancy, the sum of the six values of d4/D
05 x 100 should be at least 250. In the present case, the sum
06 was 312. This indicates that the salicylates of this
07 invention possess dispersant properties. Additionally,
08 comparison to reference oil indicates similar properties,
09 i.e., the sum of these 6 spots for the reference oil was
10 332.
11
12 Example 6 -- Hydrolytic Stability Test
i3 overbased alkylated alkyl salicylate prepared in Example 4
14 was tested for its hydrolytic stability. The test comprises
15 preparing a formulated lubricating oil composition wherein
16 the TBN is derived primarily from the overbased alkylated
17 alkyl salicylate composition. 1In the present case, the
18 tested lubricant compositions were formulated with 1 weight
19 percent of a succinimide dispersant and 8 mmoles of a ZnDTP
20 containing secondary alkyl groups in a base stock which was
21 additionally formulated with 22 weight percent of the
22 alkylated alkyl salicylate so as to provide for a TBN of
23 about 40.
24
25 In this test, 98 grams of the formulated lubricating oil
26 composition and 2 grams of distilled water are combined and
27 sealed in a pressure type beverage bottle. The bottle is
28 rotated end over end for about 70 hours in a convention oven
29 maintained at about 93°C. The bottles are then cooled to
30 room temperature and the contents thereof are poured into a
31 centrifuge tube and spun at 10,000 rotations per minute for
32 about 60 minutes at room temperature. The TBN of the oil
33 layer is then determined and loss of TBN relates to the
34 hydrolytic stability of the lubricant oil composition -- the
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In one preferred enbodi ment, the diluent does not contain a | ubricating oi
base stock and, after reactlon conpletion, substantially all diluent is
stri pped from the overbased product to provide for a fluid product having a
viscosity of |ess than about 1000 cSt at 100[err]C and preferably |l ess than
500 ¢St at 100C. I n anot her preferred enbodi nent, lubricating oil base
stock is included during preparation_agf,_the overbased product and, after
product preparation, the al kanol and aromatic sol vent are renoved by
stripping. -11-

o1 greater the loss of TBN the less hydrolytically stable the
02 lubricant oil composition was.

03

04 In this test, the resulting TBN loss was 3% which reflected
05 that these compositions were hydrolytically stable.

06 Additionally, the amount of filtered deposits was 0.09%

07 which indicated little formation of so0lid residues upon

o8 exposure to water.

09

10 While the invention has been described in terms of various
11 preferred embodiments, the skilled artisan will appreciate
12 that various modifications, substitutions, omissions, and
13 changes may be made without departing from the spirit

14 thereof. Accordingly, it is intended that the scope of this
15 invention be limited solely by the scope of the following

16 claims, including equivalents thereof.
17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
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absence of lubricating oil base stock and, after product lﬂq

base stock is added either before or after the al kanol and ak /I/I?IWIM
are renoved by stri pping. In either of the latter two cases, g oy
resul ting conposition conprises a concentrate of the overbased al kyl at ed

al kyl salicylate in a base stock which_is suitable for use in directly
formulating a lubricating oil conposF??6n. When so enpl oyed, the anmpount of
| ubricating oil base stock included in the concentrate conprises from about
5 to about 95 meight percent base stock and from about 95 to about 5 wei ght
per cenga OV egoRs ?‘s heesorsd kyl salicylate. The al kyl at ed al kyl
salicylates used 1n the preparation of overbased al kyl ated al kyl

sal i cy?%tes can be prepared by nethods known in the art such as that

descr i ¢ed ImDemspﬁ&P@ém 1féom1?§9 N dla Bl Doea as1wgl | as

Japane Pat ent |ication 1603 whj ch net hods “enpl oy an ‘excess of
al kyl @gl i cyl at eSA%)ﬁl ¥£a%? I&ﬁ‘%ﬁ?%’gé ?ree’g“ s%’r%fﬁ’?ﬂp‘iﬁl‘?ﬂ@%%&%s"“ of

al kyl 2% ng agentTBN® éfefedikydreater than 0 to about 300 and further

In still another preferred enbodiment, the reaction is C/m din the

06 wherein said alkylated alkyl salicylate has the formula
07 prior to overbasing of:
08
OH o]
09 |
10 COR

12 &),

13

14 wherein R is alkyl of from 1 to about 6 carbon atoms;
R’ is an alkyl group of from about 15 to 50 carbon

is5 atom; and n is an integer of from 1 to 2.

16

2. The composition according to Claim 1 wherein R is

17
methyl and R’ is an alkyl group of from about 20 to
is
about 50 carbon atoms.
19
20 ‘o . . . .
3. The composition according to Claim 1 wherein R’ is a
21 .
mixture of C,-C,, alkyl groups.
22
23 ' va s . . . .
24 4. The composition according to Claim 1 wherein said
25 overbased alkylated alkyl salicylate has a TBN of from
6 greater than 0 to about 100.
2
27 _ . . . .
5. The composition according to Claim 1 wherein said
28
overbased alkylated alkyl salicylate has a TBN of from
29
greater than about 100 to about 300.
30
31 Py s . . .
6. The composition according to Claim 1 which further
32 . ;
comprises from about 5 to 95 weight percent of a
33
diluent oil.
34
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salicylate. The al kyl ated al kyl salicylates, however, are preferably
prepared by the nethods described in U S Patent Application Serial No. 08/
filed concurrently herewith as Attorney Docket No. 005950-3§wnrm
"ALKYLATI ON OF ALKYL SALI CYLATE USI NG A LONG CHAI N CARBON F "ﬁﬂyﬁ ,"
are further described in Exanmple 2 bel ow Preferably, the alkyl at
salicylate is alkylated with substantially straight-chain olefins.
Particularly preferred al kyl ati ng ol eT$43 i ncl ude substantially straight-

chain CJerr]-Cerr] olef ins, substantially straight-chain Cferr]-Cferr]
ol efins, and substantially straight-chain Cerr]-Clerr] ol efins.

-12- 01 7. A lubricating oil soluble, overbased alkylated alkyl

02 salicylate composition which is prepared by the process
03 which comprises:

04 (a) combining into a diluent from about 15 to about 50
05 weight percent of an alkylated alkyl salicylate based
06 on the total weight of the alkylated alkyl

07 salicylate/diluent composition wherein said alkylated
08 alkyl salicylate is of the formula

09 OH ¢]

10 L

11 42:1__£0R

1 &

13 (R"),

14 where R is alkyl of from 1 to about 6 carbon atoms; R’
15 is an alkyl group of from about 15 to about 50 carbon
16 atom; and n is an integer of from 1 to 2;

17 (b) combining a sufficient amount of an alkaline earth
18 metal base into the composition produced in (a) above
19 under conditions wherein the amount of alkaline earth
20 metal is incorporated into the salicylate in excess of
21 that necessary to neutralize the alkylated alkyl

22 salicylate; and

23

24 (c) optionally contacting from about 0.1 to about 1.5
25 molar equivalents of carbon dioxide based on each molar
26 equivalent of alkylated alkyl salicylic acid under

27 conditions wherein carbon dioxide is incorporated into
28 the composition wherein the overbased composition has a
29 TBN of from greater than 0 to about 300.

30

31 8. The composition according to Claim 7 wherein the

32 alkaline earth metal base is selected from the group

33 consisting of an alkaline earth metal oxide, hydroxide,
34 and C, to C4 alkoxide.
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Wilify The oil -sol ubl e, overbased al kyl ated al kyl salicylate
conposi tions described above are useful lubricating oil additives inparting
det ergency and di spersancy properties when added to the IubriBatinﬂ oi |

enpl oyed in the crank case of an internal conbustion engi nen‘i Mﬁw ”m”ﬂ,’””
al kaline reserve which is essential to neutralize acidic co i Ol ,"
products produced during engi ne operation. Such |ubricating oil "oos s
conpositions are useful in diesel engP#&s, gasoline engines as well as in

mari ne engi nes. \Wen enployed in this manner, the amount of oil-sol uble,
neutral and | ow overbased al kyl nmethyl salicylate added to the |ubricating
oi | cogposition u to 40 wei ght, percent _of the total

| ubri cgin)t co%bos'#l??%&g\éé%%g%?pér%?%?%ﬁg}x r%?n gﬂ%’t}? é f‘be%l%ii: t percent

of the%?otal | ubrlkahineopgoth tnefal basehis ubalckun fyydrdxideposi ti ons

enpl oyos finished lubricating oil which nay be single or multigrade.

NUItigéfde | ubricating oils are prepared by adding viscosity index (V)
s. 19pi e FIRRRFIHLOM ASCHTHING FQ Glaim 7 wherein R is
05

i mprov

" methyl and R’ is an alkyl group of from about 20 to
06 about 50 carbon atoms.
07
08 11. The composition according to Claim io wherein R’ is a
09 mixture of C,~C, alkyl groups.
10
11 12. The composition according to Claim 7 wherein said
12 overbased alkylated alkyl salicylate is prepared in the
13 absence of carbon dioxide wherein said composition has
14 a TBN of greater than 0 and less than 100.
15
16 13. The composition according to Claim 12 wherein said
17 overbased alkylated alkyl salicylate has a TBN of
18 greater than 0 and less than 50.
19
20 14. The composition according to Claim 7 wherein said
21 overbased alkylated alkyl salicylate is prepared using
22 carbon dioxide.
23
24 15. The composition according to Claim 7 which further
25 comprises from about 5 to 95 weight percent of a
26 diluent oil.
27
28 16. A lubricating oil composition comprising an oil of
29 lubricating viscosity and from about 2 to about 30
30 weight percent of an overbased alkylated alkyl
31 salicylate additive composition according to Claim 1.
32

33 17. A lubricating oil composition comprising an oil of
34 lubricating viscosity and from about 2 to about 30
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pol yal kyl nethacryl ates, ethyl ene, propyl ene copol yners, styrene-diene
copol yners, and the |ike. The lubricating oils used in such conpositions
nay be mneral oils or synthetic oils of viscosity suitable for use in the
crank case of an internal conbustion engine such as gasolin

di esel engi nes which include marine engines. Crank case |lu !!!ﬂ {ﬁm&ﬁﬂﬁ”"’
ordinarily have a viscosity of about agoo cSt at Oferr]F tox

210[err]F (99[err]C . The lubricating“dils may be derived from synthetic or

natural sources. Mneral oils for use as the base oil in the invention
I ncl udes paraffinic, naphthenic and other oils
13- 01 weight percent of an overbased alkylated alkyl
02 salicylate additive composition according to Claim 2.
03
04 18. A lubricating oil composition comprising an oil of
05 lubricating viscosity and from about 2 to about 30
06 weight percent of an overbased alkylated alkyl
07 salicylate additive composition according to Claim 3.
08
09 19. A lubricating oil composition comprising an oil of
10 lubricating viscosity and from about 2 to about 30
11 weight percent of an overbased alkylated alkyl
12 salicylate additive composition according to Claim 4.
13
14 20. A lubricating oil composition comprising an oil of
15 lubricating viscosity and from about 2 to about 30
16 weight percent of an overbased alkylated alkyl
17 salicylate additive composition according to Claim 5.
is8
19 21. A lubricating oil composition comprising an oil of
20 lubricating viscosity and from about 2 to about 30
21 weight percent of an overbased alkylated alkyl
22 salicylate additive composition according to Claim 6.
23
24 22. A lubricating oil composition comprising an oil of
25 lubricating viscosity and from about 2 to about 30
26 weight percent of an overbased alkylated alkyl
27 salicylate additive composition according to Claim 7.
28
29 23. A lubricating oil composition comprising an oil of
30 lubricating viscosity and from about 2 to about 30
31 weight percent of an overbased alkylated alkyl
32 salicylate additive composition according to Claim 8.
33
34
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that are ordinarily used in lubricating oil conpositions. Synthetic oils

I ncl ude both hydrocarbon synthetic oils and synthetic esters. Useful

synt heti ¢ hydrocarbon oils include |iquid polyners of a-ol m\lwﬁm ﬂl‘
proper viscosity. Especially useful are the hydrogenated lﬂcﬂ![uué

of Jerr] to Clerr] al pha olef ins such as 1-decene triner witsep s

al kyl benzenes of proper viscosity sucg as di dodecyl benzene, can be used.
Useful synthetic esters include ester§ of both nonocarboxylic acids and

pol ycarboxylic acids as well as nmonohydroxy al kenols and pol yols. Typlcal
exanpl es are di dodecyl adipate, pentaerythritol tetracaproate di -

et hyl leaxy| i pat aushilcudd chwpamsﬂaﬁ. |ddtfpr i d@é} hydlr el pr epar ed

from rgxtures of qpno nd dlqarboxyll aci d and _nmono a oxy al kanol s

can al sSo be use SRAFIcYa AR fEams ahaut @) hcha@kiqutoidt are al so

usef ul93 For examﬂm;hﬁalp&zml:enﬁ ommﬁmsyﬂlggwsuaﬁes dNadkga ]eg?t ed I

1-deceye triner sl I ght r m nera

oi | gives an excéeﬂ]] tér"a%“'tebrl cavﬁr‘l% oi %%%eqtt TONATEPE: %&9{ %\?e TRHT 9 - may be

preseﬂP in the formul ation _
06 25. A lubricating oil composition comprising an oil of

07 lubricating viscosity and from about 2 to about 30

08 weight percent of an overbased alkylated alkyl

09 salicylate additive composition according to Claim 10.
10

11 26. A lubricating oil composition comprising an oil of

12 lubricating viscosity and from about 2 to about 30

13 weight percent of an overbased alkylated alkyl

14 salicylate additive composition according to Claim 11.
15

16 27. A lubricating oil composition comprising an oil of

17 lubricating viscosity and from about 2 to about 30

18 weight percent of an overbased alkylated alkyl

i9 salicylate additive composition according to Claim 12.
20

21 28. A lubricating oil composition comprising an oil of

22 lubricating viscosity and from about 2 to about 30

23 weight percent of an overbased alkylated alkyl

24 salicylate additive composition according to claim 13.
25

26 29. A lubricating oil composition comprising an oil of

27 lubricating viscosity and from about 2 to about 30

28 weight percent of an overbased alkylated alkyl

29 salicylate additive composition according to Claim 14.
30

31

32

33

34
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i nclude rust inhibitors, foaminhibitors, corrosion inhibitors, netal
deactivators, pour point depressants, anti-oxidants, and a variety of other

wel | - known additives. The invention will be illustrated in greater detai
by the follow ng specific exanples. It is understood that these exanples
are given by way of illustration only and are not neant to limt the
di scl osure of the clains to follow. EXAMPLES
-14- -27-

o1 ABSTRACT OF THE DISCLOSURE

02

03 This invention is directed to overbased alkyl alkyl
04 salicylate which are useful additives for lubricating oil
05 compositions. 1In particular, the compositions, of this
06 invention impart detergency and discrepancy to the
07 lubricating oil composition as well as provide for
08 alkalinity reserve.

09

10

11

12

13

14

15
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17
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- Ragibfd I
‘Exanple 1 ---—Preparation of Al kylated Methyl- Sal | cyI ate
Usi ng 1:5 Mol Ratioof 7Oefiin to Methyl | Sa}lcylate et hyl
salicylate (fr0ﬁ1AIerch;f_eHJcal Conpany, ’yaukee VVsconsqn USA): was;
al kyl ated wiith a, g[gn\l C[eﬁr} ol ef in carbon*feed.at a: nnlarnrath ofs 5:.1
of net hyl sallcyi et & @arbor feed. In thlsn(;anple 1802..6 .gr:ans..of a
Clerr]-Cerg] wolefin fractlpn (avai | abl e fron¥Chevron Chen1ca| Cbnpany San
Ranon, California, USAY; pharged to a5 liter, four-néck oven dry = !
flask. 2457 5-grams-of nethylj salicylate followed by 591.3.gr of :
AVBERLYST[ err]36 sulfonic acid resin (availabl e from-Rehm:and. ’ ;
Phi | adel phi a, Pennsyl vania, USA) were next charged to the fl ask. The flask
was then equi pped WAVERBARED AdKYLASRIE AdiKNIe PALDEYRATBScontrol ler, reflux
condenser and a nitrogen bl anket. The reaction mxture was heated to a
tenperature of 125[err]C over a period of 50 m nutes and held at that
tenperature for approxi Rﬂgﬁﬂnﬂﬂs THE (YVETENr s, about 94. 2%
conversion of the methyl salicylate to al kyl nethyl sallcylate had

?gﬁ;rredFlghg 5§a85|o§ ?@éEFrS was cooled with stirring overnight to a
This invention is directed to overbased alkylated alkyl
salicylates which overbased products are suitable for use in
lubricating oil compositions used in internal combustion
engines. In particular, these additives impart water
tolerance, thermal stability, detergency, compétibility and

good oxidation performance in such lubricating oil
compositions.

State of the Art

Overbased alkylated salicylates are a class of lubricating
0il detergents known to impart improved performance
(detergency, water tolerance, thermal stability,
antioxidancy) to lubricating o0il compositions used for
lubrication of internal combustion engines.

Overbased salicylates are prepared by overbasing the
corresponding alkylated salicylic acids which, in turn, are
typically prepared by first alkylating phenol to form
alkylphenol followed by carboxylation via the Kolbe-Schmitt
reaction to provide for alkylated salicylic acid. The alkyl
group is typically a long chain alkyl group of greater than
about 14 carbon atoms so as to impart oil solubility.

One problem encountered with this synthetic scheme when a
substantially linear alkylation feed is employed is that not
all of the long chain alkylphenol is readily carboxylated
via the Kolbe-Schmitt reaction. :Specifically, conventional
alkylation of phenol with a substantially linear alkylation
feed provides for approximately a 50:50 mixture of ortho-



.The crude alkyi nmethyl salicylate was renoved fromthe reaction flask by
using a gas dJSperSIon AU 'aqd pulling it into a four liter flask under
vacuum The,cataiyst;ﬁ mat‘hed in the reaction flask. Product remaining on
t he catal yst: was renoved by.r|n3|ng the contents of the flask with
apprOX|nater 400 Mt/ @Grtﬁons :of toluene while stirring, followed by
pul ling the 'tdluene and crude; product into atw liter flask through a gas
di spersi on t'ube undér “vacuum ! This ~pRsing/pulling procedure was repeated
addi ti onal th{ee.ILnes“.Thg_toluene recovered in this procedure was
stripped on a rotovap at a tenperature of approximtely 95[err]C to
100[err] C - 15-

alkylphenol and para-alkylphenol. While the Kolbe-Schmitt

reaction readily carboxylates the resulting long chain para-
alkylphenol, the resulting long chain ortho-alkylphenol is
less reactive and only about 70 percent of total amount of
the alkylphenol derived from a substantially linear
alkylation feed is typically converted to alkylated
salicylic acid during this reaction.

One method of circumventing this problem is to alkylate an
alkyl salicylate (e.g., methyl salicylate) and then subject
the resulting alkylated alkyl salicylate to hydrolysis so as
to provide for the alkylated salicylic acid. Methods of
alkylating alkyl salicylates are disclosed in U.S. Patent
Application Serial No. 08/ filed concurrently
herewith as Attorney Docket No. 005950-367 and entitled
“"ALKYLATION OF ALKYL SALICYLATE USING A LONG CHAIN CARBON

FEED" which application is incorporated herein by reference
in its entirety.

This latter synthetic scheme involves formation of an alkyl
salicylate, alkylation of the alkyl salicylate to form an
alkylated alkyl salicylate, followed by hydrolysis to form
the alkylated salicylic acid. Hydrolysis of the alkylated
alkyl salicylate to form alkylated salicylic acid was
perceived necessary to later formation of overbased products
since the carboxyl (-COOH) group was deemed to be an
essential component during overbasing. Specifically,
overbased products are prepared by the addition of excess
basic metal (i.e., greater than that required to neutralize
all of the acidic species on the salicylic acid) optionally
using carbon dioxide and it was considered that the carboxyl
group played an essential role in the ability of the
alkylated salicylic acid to incorporate excess basic metal
and carbon dioxide presumably via chelation.



under vacuum ( [err] 25 nmof Hg vacuun) and the-resulting stripped product
was conbined with the recovered crude al kyl at ed: hE{hyi safrcyLaIe The
conbi ned crude al kyl ated nethyl salicylate was it hen strtpped 1;~
tenperature of about 130[err]C at a pressure o apgrOX|nater”1 to 10 nm of
mercury. Further stripping was conducted at a tenpéﬁ %uné”@f about
185[err]C to 191[err]C at a pressure of approxlﬁalely 11to0 10, 'mn of
mercury. Product anal ysis indicated+hat about 94.7 werght percent of the
met hyl salicyl ate was al kyl at ed. Exanpl e 2 -=Preparati on of Al kyl Methyl
Salicylate Using 1:1 Molar Ratio of QO efin to-Methyl
Salicylate Methyl salicylate comrercially obtained fromA drich Chem ca
Conpany Thiifs| iaxylead oW sicosinectiegly wirs paXkyy) atedthei dgsaoveny thatn car bon

feed. | %1&9‘1%1:@&3@1)&1 65%711% raitr@s (ar? 15@'@§ér9£sédq.r§£ﬁ]:u9[ err] al pha
olef in fractlon (ava| abl e m Chevyon Chem ca San Ranon,

Cal i f or RYSrodggis \pfs %reﬁ&lf of‘a‘%t%?%}lw h?%epﬁﬁggdﬁvgﬁrdr y flask.
304. 3 gb&@th@%dﬂﬂkﬂﬁrxﬁaﬁﬁﬂdndlxxﬂddiﬁiwés sdulitabkd Pyrlh8egians of

AVBERLYSTLer 39 {2 o Iohaffdf 61 5L { 0N 80k s 5896Py O3kl vt commercial ly
particularly surprising in view of the fact that the
overbased products of this invention lack carboxyl (-COOH)
functionality but, rather, possess an ester (-COOR)
functionality (R being alkyl of from 1 to 6 carbon atoms).

SUMMARY OF THE INVENTION

This invention is directed, in part, on the discovery that
alkylated alkyl salicylates can be directly overbased
without hydrolysis of the ester and such overbased products
provide for a new class of lubricating oil additives, which
exhibit detergency, a source of alkaline reserve, etc. in
the finished lubricating oil composition.

Accordingly, in one of its composition aspects, this
invention is directed to a lubricating oil soluble,
overbased alkylated alkyl salicylate additive composition
having a TBN of from greater than 0 to about 300.

In another of its composition aspects, this invention is
directed to a lubricating oil soluble, overbased alkylated
alkyl salicylate composition which is prepared by the
process which comprises:

(a) combining into a diluent from about 15 to about
50 weight percent of an alkylated alkyl salicylate
based on the total weight of the alkylated alkyl
salicylate/diluent composition wherein said
alkylated alkyl salicylate is of the formula



Rohm & Haas, Phil adel phia, Pennsyl vania, USA), were next charged to the
flask. The flask was then equi pped with a stirrer, tenperature probe with
controller, reflux condenser and a nitrogen bl anket. The reaction m xture
was heated to a tenperature of 135[err]C over a peri-ed_of 25 minutes and

hel d at that tenperature for approximtely 61 hoprs,whﬁhexpéhEQthally
renpving aliquots to check reaction conpletion. After-61:hours; 'the
recover ed ~-4- -16-  qnRrQduct was 'anal yzed
for its conponents which analysis is C VAN Gy b

T
COR
or

(R7),

where R is alkyl of from 1 to about 6 carbon atoms; R’
is an alkyl group of from about 15 to about 50 carbon
atom; and n is an integer from 1 to 2:

(b) combining a sufficient amount of an alkaline
earth metal base into the composition produced in
(a) above under conditions wherein the amount of
alkaline earth metal is incorporated into the
salicylate in excess of that necessary to
neutralize the alkylated alkyl salicylate; and

(c) optionally contacting from about 0.1 to about
1.5 molar equivalents of carbon dioxide based on
each molar ‘equivalent of alkylated alkyl salicylic
acid under conditions wherein carbon dioxide is
incorporated into the composition

wherein the overbased composition has a TBN of
from greater than 0 to about 300.

In still another of its composition aspects, this invention
is directed to a lubricating oil composition comprising an
0il of lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl salicylate
additive composition having a TBN of from greater than 0 to
about 300.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
This invention is directed to novel overbased alkylated

alkyl salicylate compositions which are useful additives for
lubricating oil compositions. However, prior to discussing



reported in Table | bel ow
COVPONENTS | N RECOVERED ALKYLATED METHYL [l e Ty e T

SALI CYLATE COVPONENT JWEI GHT PERCENT... ~Sal icylic
aci d 1.5% defin i1 16%--ALkyl methyl
salicyl ate 87.5% Methyl salicylate ! i 4.5% ' "“The product was
filtered through a sintered glass filter. The fjiltered--alkyl nethyl
salicylate was heated to a tenperacture of 210[ er] C over a period of about
45 mnutes and then stripped under vacuum of about 17to 10 nm of Hg was
applied. These stripping conditions were maintained for about 30 m nutes.
The stri : n :qol t : ] d WSBHHg] oken
with a n?ﬁsgggﬁggﬁﬁggﬁ?§93§§%aqgfaﬁgeo?oéﬁgﬁégﬁf&ggﬁggggggie . Anggésis of
this pro@8Eined: set forth in Table Il bel ow

TABLE 11 COVPONENTS I N RECOVERED AND STRI PPED ALKYLATED

Definitions

As used herein, the term "Total Base Number" or "“"TBN" refers.
to the amount of base equivalent to milligrams of KOH in 1
gram of additive. Thus, higher TBN numbers reflect more
alkaline products and therefore a greater alkalinity

reserve. The Total Base Number for an additive composition
is readily determined by ASTM test method number D289%6 or
other equivalent methods.

The term “alkaline earth metal" or “Group II metal" means
calcium, bariun, magnesium, and strontium. Preferably, the
Group II metal is selected from the group consisting of
calcium, magnesium, barium, and mixtures thereof. Most
preferably, the Grduﬁ II metal is calcium.

The term "alkaline earth metal base" refers to basic
alkaline earth metal materials suitable for use in preparing
overbased alkylated alkyl salicylates and, include by way of
example, alkaline earth metal oxides, hydroxides and C, to C;
alkoxides.

The term "alkyl salicylates" refers to compounds of the
formula:
CH (IT

wherein R is an alkyl group of from 1 to 6 carbon

atoms. Preferably, R is an alkyl group of from 1 to 3
carbon atoms and most preferably R is methyl.

—COR



. METHYL SALI CYLATE COMPONENT VEI GHT PERCENT

Salicylic acid 0.1% defin 4. 7% Al ky

nethyl salicylate 95. 2% iy -17-
Exanple 3 -- Preparation of Overbased Al kyl Né._' : 7

Salicylate Additive Conposition in the ; Absenc.wof Car bon

D oxi de Al ky nethyl salicylate prodgged I n the nanqq{usbnligr to

' -
The term "alkylated alkyl sallcylate" refers to alkyl
salicylates which have been alkylated with a long chain

carbon feed which alkylated products can be represented by
the formula:

(R7)q

where R is as defined above; R’ is an alkyl group of
from about 15 to 50 carbon atoms; and n is an integer
of from 1 to 2 and is preferably 1. In a preferred
embodiment, the amount of dialkylation in the product
is maintained to about 5% or less.

The term "overbased alkylated alkyl salicylate compositions"
refers to compositions prepared by reacting an alkylated
alkyl salicylate with an amount of alkaline earth metal base
in excess of that necessary to neutralize the acidic species
on the alkylated alkyl salicylate and optionally with carbon
dioxide. Such overbased products are characterized as

having a TBN of greater than 0 and preferably no more than
about 300.

The overbased alkylated alkyl salicylate compositions
described herein can contain diluent and the term "overbased
alkylated alkyl salicylate compositions" is meant to include
compositions containing such diluent. Typically, such .
compositions are manufactured to contain some diluent and,
after manufacture, the diluent can be removed, replaced or
additional amounts of diluent can be added to provide for an
additive composition preferably having from 0 to about

40 weight percent diluent. As such, these additive
compositions contain concentrated amounts of the overbased



either Exanple 1 or 2 above is overbased mnth an excessof -eahci um
hydroxi de. In this exanple, 100 grans of C[err] ‘derr] alkylated met hyl
salicylate is conbined into approxi mately 500 :im of 2- ethylhexanol at room
tenperature. About 20 grams of lime are added :t o? Ohie’ sGl@t i oni and t he
solution is maintained at about 30[err]C for about 2 hours.;Afterwards, the
2- et hyl hexanol diluent is renoved by strlpplng to provide- for an overbased
al kyl ated al kyl salicylate having-a-TBN of greater then zero and | ess than
about 100. Exanple 4 -- Preparation of Overbased Al kyl Mthyl

Sal i cyl ate Additive Conposition Containing Car bon Di oxi de To
a2 liter, 4-neck round bottomflask were added 100 grans of nethanol, 480
grams ofalkyllertmd aikyd0 sprldmy lefteMofiwisigipi ol yea (shadilssmppntlise

Compan t%’cjl?: ﬁ._g.l.g add? esu tirred
fo[rploymdn%uet%es teefﬁ/wgqrc}m Il raams vag%]et? 2 iﬁb?gggyé?%srg\tégs %r:apar ed
in a namfertasiprgwde £qtha Wlmaﬁﬂﬁ!&lqt%dhzbrwaény 6RPPORAEEETL 0 t he

system gyiffariiUor uséd iPEHNn Pdtieitha Wnedghi@t DA 8hgdna . maxi mum

tenperature of 31l[err]C. At this point, carbonation was initiated and

approximately 28 granms of carbon di oxide were added at the foll ow ng
The term "substantially straight-chain alkyl group" means an

alkyl group which is attached to the benzene ring of the
alkyl salicylate through a secondary, tertiary or gquaternary
carbon atom and which contains minimal branching in the
remainder of the carbon atoms of the alkyl group (i.e., less
than 20% of the remaining carbon atoms are tertiary and/or
quaternary carbon atoms in the molecular structure of the
alkyl group). Suitable substantially straight-chain alkyl
groups include, for example, l-hexadecyl -[CH,(CH,),CH;] (0%
of the carbon atoms . are tertiary or guaternary carbon
atoms), 4-methyl-1-hexadecyl ~-{CH,(CH,),CHCH;(CH,);CH;] (<7% of
the carbons are branched), etc.

Preferably, the substantially straight-chain alkyl group
contains less than 15% tertiary and/or quaternary carbon
atoms in the remainder of the alkyl group; more preferably,
less than 10%; still more preferably, less than 5%; and most
preferably, the substantially straight-chain alkyl group
contains no tertiary or quaternary carbon atoms in the
remainder of the alkyl group.

The term "oil solubility" means that the additive has a
solubility of at least 50 grams per kilogram and preferably

at least 100 grams per kilogram at 20°C in a base 10W40
lubricating oil.



rat es: 17.5 grams CJerr] at 0.295 grans/ m nute 2.4 grans

Cderr] at 0.224 granms/ mnute 2.8 grans. CIIerr] at 0.183 grans/ m nute
2.8 grans CJerr] at 0.140 grans/m nute #8: grans'tttarr at 0.061
grans/ m nut e Upon conpl etion of the carbonition step, the

system was heated to 930C over a 2 hour perlod and then heatied to 1320C
over a 30 mnute period. At this point, 155 granB Tof d|1uent eil, GtCon
100N, was added and the system heat8d to Do

Methodolo

In the method of the present invention, alkylated alkyl
salicylate is overbased with, an excess amount of an alkaline
earth metal base (e.g., alkaline earth metal oxide,
hydroxide or C; to C4 alkoxide) and optionally with carbon
dioxide.

Specifically, in the methods of this invention, alkaline
earth metal base is combined with the alkylated alkyl
salicylate under conditions wherein the amount of such base
employed is that which is in excess of that necessary to
neutralize the acidic species on the alkylated alkyl
salicylate and optionally carbon dioxide is also employed to
‘further enhance the basicity of the overbased product. Such
overbased products are characterized as having a TBN of
greater than 0 and preferably no more than about 300.

The reaction is preferably conducted in an inert diluent
under conditions wherein the alkaline earth metal base is
incorporated into the alkylated alkyl salicylate.
Preferably, the reaction is conducted at a temperature of
from about 20°C to about 100°C and is preferably complete
within a period of from about 0.2 to about 5 hours. The
amount of alkylated alkyl salicylate employed is preferably
from about 5 to about 50 weight percent based on the total
of diluent and alkylated alkyl salicylate employed and more
preferably from about 15 to about 50 weight percent.

Without being limited to any theory, I believe that the
alkaline earth metal base is incorporated through the
hydroxyl group of the salicylate and that the carbonyl group

of the ester participates in facilitating this
incorporation.



- 2040C over 1.5 hours under vacuumto strip.of the.xylene. The resulting
solution was then filtered over Celite" (dlatonaceous earthlavallable from
Manvi | | e Corporation) so as to provide an pverbased carbon ‘dioxid e

containing al kyl nethyl salicylate additive coquSLllon,haV|ng a TBN of
about 182 and a viscosity of 1000C of about 19'¢S Protoﬁ nucl ear
magneti c resonance spectroscopy ([err]Hnnr). . and |nfrared spectroscopy of
the resulting conposition indicated,the retention of t he nethyl ester in

t he overbased product. Example 5 -- Di spersi on Test. .Overbased Al kyl at ed
al kyl salicylate prepared in Exanple 4 above was tested for dispersancy in
the follow ng dispersion test. In this test, the dispersant ability of the

fﬁr mul ?tm Iaﬂ&u&@twgamélsﬂape§tthOﬂetaloahgbnaﬁlms eaadlua@t i ng : :
chromat o er o ure o ng Qi,l conposition to
be. t oot dif aitoterl b PrveraetafedtrfncerkyRatesl pifingSediavirbReis Spor
No. 1 gehdxalhly tkimited ute prbﬂuutsmhaelnSpatTNN oZ gredfietr mtads oat
200[ err] W&t € t : : ] e C_wi.t hout. water
ook LA 00100 o, Bt ot SO,

While such produ s are nevertheless overbased products, the

preparation of products having a TBN of greater than about

100 requires the further use of carbon dioxide. Also,

carbon dioxide can be employed but is not necessary in the

preparation of overbased compositions having a TBN of from

greater than 0 to about 100.

Preferably, the amount of alkaline earth metal base employed
is from about 0.6 to about 2.5 molar equivalents based on
the amount of alkylated alkyl salicylate employed. At this
range, the alkaline earth metal base is in excess over that
which is necessary to neutralize all of the acidic species
on the alkylate alkyl salicylate.

In general, from about 0.1 to about 1.5 molar equivalents of
carbon dioxide to the alkaline earth metal base and
preferably from about 0.5 to about 1.25 molar equivalents,
are then added to the reaction mixture via conventional
methods after alkaline earth metal incorporation and the

carbonation step is preferably conducted at from about 20°C
to about 80°C.

After reaction completion, the solids are generally removed
by conventional means (i.e., filtration, centrifugation,
etc.) and the inert diluent solvent can be removed by
conventional means such as stripping under reduced pressure.

When carbon dioxide is not employed, the inert diluent is
preferably 2-ethylhexanol and diluent oil but a mixture of
an alkanol of from 1 to 3 carbon atoms and an aromatic



Spot No. 5 10 mnutes at 200[err]Cwith 1% water Spot No. 6 10

m nutes at 2500C with 1% water The spots are Tated after 48 Tours. For
each spot, the dianmeters of diffusion of soot (d) and" of: the 0d| (D) are
nmeasured and the ratio [err] : v -19-

i s calculated. The di spersancy of the oil oveér: a‘Marlety 'of condltlons S
obt ai ned fromthe sum of the six spot ratlng$ i

-10~ i i e - ,f |

solvent having a boiling point less than about 150°C can
also be employed.

When carbon dioxide is employed, the inert diluent is
preferably a mixture of an alkanol of from 1 to 3 carbon

atoms and an aromatic solvent having a boiling point of less
than about 150°C.

Suitable alcohols include methanol, ethanol, n-propanol and
iso-propanol. Suitable aromatic solvents having a boiling
point of less than about 150°C include, by way of example,
benzene, toluene, xylene, chlorobenzene and the like. The
diluent preferably comprises from about 5 to about 30 weight
percent of the alkanol of from 1 to 3 carbon atoms and from
about 95 to about 70 weight percent of the aromatic solvent.
A particularly preférred diluent is a mixture methanol and
toluene preferably at a weight ratio of 20 to 80.

Other components can be included in the diluent such as
lubricating oil base stock.

In one preferred embodiment, the diluent does not contain a
lubricating oil base stock and, after reaction completion,
substantially all diluent is stripped from the overbased
product to provide for a fluid product having a viscosity of

less than about 1000 cSt at 100°C and preferably less than
500 cSt at 100°cC.

In another preferred embodiment, lubricating oil base stock
is included during preparation of the overbased product and,
after product preparation, the alkanol and aromatic solvent
are removed by stripping.



‘G | s having values of greater than about 250 are considered to have

di spersant properties and are conpared to refefence. oil's, i e;;an oi
havi ng 23.4 wei ght percent of commercially avaﬂiableqsallcylate under

ot herwi se identical paraneters. The Iubrlcatn ng oi |l conposition was
prepared by conbining 22 wei ght percent of an 0verﬁ&Sed "akkyl at ed al kyl
salicylate simlar to that of Exanple 4 above,;0i 67 weight percent of a

zi nc dithiophosphate and 1. 60 wei ght-iper cent of an~ al kenyt--succi;nim de to a
SAE 30 oil. The resulting conposition has 1. 505_wei ght Jpercent cal ci um

0. 080 wei ght percent zinc; 0.050 wei ght percent phosphorus; 0.03 weight
percent nitrogen; a TBN of about 40.2; and a viscosity of 100[err]C of 11.8
cSt. 20 Igy i 1ok anpther prefiemord témpodiment hethe oneactioni 18 5 grams of
sl udge comaw&@%&ftwmﬁ%@%f ”?&ﬁfi@étuy ﬂXfa%ggoéFo&iee

d
honogeni zed, t he, sanpl es cont ai ni ng wat er err T fs
added to1ﬁ§¥QﬁNﬁﬁﬁ999§nP$ﬁ9QFaﬁ%PWK) r#%ﬁ?mFtOCNhhsf?@@ﬁ@yehégﬁgenized
test | ubribeefiorey axt lafoemposhd i O1k{1Xdl - and aromatic solvent are removed

by stripping.

In either of the latter two cases, the resulting composition
comprises a concentrate of the overbased alkylated alkyl
salicylate in a base stock which is suitable for use in
directly formulating a lubricating oil composition. When so
employed, the amount of lubricating oil base stock included
in the concentrate comprises from about 5 to about 95 weight
percent base stock and from about 95 to about 5 weight
percent overbased alkylated alkyl salicylate.

The alkylated alkyl salicylates used in the preparation of
overbased alkylated alkyl salicylates can be prepared by
methods known in the art such as that described in Deutsche
Patentschrift DD 269 619 and DD 272,065 as well as Japanese
Patent Application No. 54/160335 which methods employ an
excess of alkyl salicylate to the alkylating agent (e.gq.,
olefin) or an excess of alkylating agent to the alkyl
salicylate. The alkylated alkyl salicylates, however, are
preferably prepared by the methods described in U.S. Patent
Application Serial No. 08/ . filed concurrently
herewith as Attorney Docket No. 005950-367 and entitled
"ALKYLATION OF ALKYL SALICYLATE USING A LONG CHAIN CARBON
FEED" and which are further described in Example 2 below.

Preferably, the alkylated alkyl salicylate is alkylated with
substantially straight-chain olefins. Particularly
preferred alkylating olefins include substantially straight-
chain C,—-C, olefins, substantially straight-chain C,-C,
olefins, and substantially straight-chain C,-C, olefins.



lerr]l of each but done in duplicate) are syringed onto 2 separate sheets
of paper using a 100 [err]l syringe. The heated sanples. are first incubated
in a heating bath at the indicated tenperature'for ‘10 -minutes” before

appl i cation. The papers are stored in the horizontal -positionfor 48
hours at a tenperature of fromabout 20[err] tio abouyt,. 25[er;]C Storage S
conducted under conditions to shelter the papers|fﬁON1du§t

- 20- After 48 hours, the spots sQ&uId be C|rcular and. t he. Zone of

Utility

The oil-soluble, overbased alkylated alkyl salicylate
compositions described above-are useful lubricating oil
additives imparting detergency and dispersancy properties
when added to the lubricating oil employed in the crank case
of an internal combustion engine as well as an alkaline
reserve which is essential to neutralize acidic combustion
products produced during engine operation. Such lubricating
0il compositions are useful in diesel engines, gasoline
engines as well as in marine engines. When employed in this
manner, the amount of oil-soluble, neutral and low overbased
alkyl methyl salicylate added to the lubricating oil
composition ranges from about 0.5 to 40 weight percent of
the total lubricant composition although preferably from

about 2 to 30 weight;perceht of the total lubricant
composition.

Such lubricating oil compositions employ a finished
lubricating oil which may be single or multigrade.
Multigrade lubricating oils are prepared by adding viscosity
index (VI) improvers. Typical viscosity index improvers are
polyalkyl methacrylates, ethylene, propylene copolymers,
styrene-diene copolymers, and the like.

The lubricating oils used in such compositions may be
mineral ocils or synthetic oils of viscosity suitable for use
in the crank case of an internal combustion engine such as
gasoline engines and diesel engines which include marine
engines. Crank case lubricating oils ordinarily have a
viscosity of about 1300 cSt at O0°F to 24 cSt at 210°F
(99°C). The lubricating oils may be derived from synthetic
or natural sources. Mineral oils for use as the base oil in
the invention includes paraffinic, naphthenic and other oils



di spersion of the soot (d) as well as the zone “of. “the: dlsper ﬁon of the oi
(D) are nmeasured. For additives providing good dlspersancy-~the sum of the
si x values of d/D x 100 should be at |east 250l In the .pL. sént case, the

sum was 312. This indicates that the sallcylates‘dT*thws i nvention possess

di spersant properties. Additionally, conparison to reference oil indicates
simlar properties, i.e., the sumof these 6ispots for the reference oi
was 332. Exanple 6 -- Fydrolyt|c15Lab|I|ty Test..Overbased al kyl at ed

al kyl salicylate prepared in Exanple 4 was tested for its hydrolytic
stability. The test conprises preparing a fornulated lubricating oi
conposition wherein the TBN is derived primarily fromthe overbased

al ky| at edthaltk pires adridriaatidl yo orprss i i1 obuby hcahiéngr eddncorpesitieastest ed
| ubri cantg id 1SS Vﬁ{é’m@é el sy di-bBatbbfi ghhtherGenivials ana
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percent ofjduien ddmhid el é\i kd-l-oB@fiﬁs” R4eing &het propperi dddowsixzylBN of

about 40, oddidlly {&shur 9%r9 IR RfabBSehtTd Fugk ey s did Ue
Cs to C,; alpha olefins such as l-decene trimer. Likewise,
alkylbenzenes of proper viscosity such as didodecyl benzene,
can be used. Useful synthetic esters include esters of both
monocarboxylic acids and polycarboxylic acids as well as
monohydroxy alkenols and polyols. Typical examples are
didodecyl adipate, pentaerythritol tetracaproate, di-2-
ethylhexyl adipate, dilaurylsebacate and the like. Complex
esters prepared from mixtures of mono and dicarboxylic acid
and mono and dihydroxy alkanols can also be used.

Blends of hydrocarbon oils with synthetic oils are also
useful. For example, blends of 10 to 25 weight percent
hydrogenated 1-decene trimer with 75 to 90 weight percent
150 SUS (100°F) mineral oil gives an excellent lubricating
oil base.

Other additives which may be present in the formulation
include rust inhibitors, foam inhibitors, corrosion
inhibitors, metal deactivators, pour point depressants,
anti-oxidants, and a variety of other well-known additives.

The invention will be illustrated in greater detail by the
following specific examples. It is understood that these
examples are given by way of illustration only and are not
meant to limit the disclosure of the claims to follow.

EXAMPLES



conposition and 2 grans of distilled water gre conbined and-sealed in a
pressure type beverage bottle. The bottle is- ‘rot at-ed end over ‘end for about
70 hours in a convention oven maintained at 'about 93[err] C. 'The bottles are
then cooled to roomtenperature and the contents rherieti7aré poured into a
centrifuge tube and spun at 10,000 rotations per m nut e for,about 60

m nutes at room tenperature. The TBN of the10|l lT'ayer-is then:determ ned
and Ioss_of TBN relates to the hydridl-ytic stiability of the |ubricant oi
conposition -- the -21-  greater the

| oss of TBN the |l ess hydrolytically stable the lubricant oil conposition
was.

Example 1 -~ Preparation of Alkylated Methyl Salicylate

Using 1:5 Molar Ratio of Olefin to Methyl
Balicylate

Methyl salicylate (from Aldrich Chemical Company, Milwaukee,
Wisconsin, USA) was alkylated with a Cy~Cy olefin carbon
feed at a molar ratio of 5:1 of methyl salicylate to carbon
feed. In this example, 1802.6 grams of a Cy=Cy olefin
fraction (available from Chevron Chemical Company, San
Ramon, California, USA), was charged to a 5 liter, four-neck
oven dry flask. 2457.5 grams of methyl salicylate followed
by 591.3 grams of AMBERLYST®36 sulfonic acid resin
(available from Rohm and Haas, Philadelphia, Pennsylvania,
USA) were next charged to the flask. The flask was then
equipped with a stirrer, temperature probe with controller,
reflux condenser and a nitrogen blanket.

The reaction mixture was heated to a temperature of 125°C
over a period of 50 minutes and held at that tenperature for
approximately 48 hours. After 48 hours, about 94.2%
conversion of the methyl salicylate to alkyl methyl
salicylate had occurred. The reaction mixture was cooled
with stirring overnight to a temperature of about 50°C.

The crude alkyl methyl salicylate was removed from the
reaction flask by using a gas dispersion tube and pulling it
into a four liter flask under vacuum. The catalyst remained
in the reaction flask. Product remaining on the catalyst
was removed by rinsing the contents of the flask with
approximately 400 ml portions of toluene while stirring,
followed by pulling the toluene and crude product into a two
liter flask through a gas dispersion tube under vacuum.

This rinsing/pulling procedure was repeated additional three
times. The toluene recovered in this procedure was stripped
on a rotovap at a temperature of approximately 95°C to 100°C



In this test, the resulting TBN | oss was 3% which reflected that these
conpositions were hydrolytically stable. Additionally, the anount of
filtered deposits was 0.09% whi ch i ndi cat ed I|ttIe f'or.frat i-on--ef-.sol i d

resi dues upon exposure to water. Wil e the |nveht|on has’ bee_;descrlbed
in terns of various preferred enbodi nents, the'skilled artisan; Wil

appreci ate that various nodifications, substltutlonb"dﬁﬂssron$ and
changes may be made without departLﬂg.fron1the splrlt t her eof . Amcordlngly,
it is intended that the scope of this invention be l'inted solely by the
scope of the follow ng clains, including equivalents thereof. :

under vacuum (—~——25 mm of Hg vacuum) and the resulting
stripped product was combined with the recovered crude
alkylated methyl salicylate.

The combined crude alkylated methyl salicylate was then
stripped at a temperature of about 130°C at a pressure of
approximately 1 to 10 mm of mercury. Further stripping was
conducted at a temperature of about 185°C to 191°C at a
pressure of approximately 1 to 10 mm of mercury. Product
analysis indicated that about 94.7 weight percent of the
methyl salicylate was alkylated.

Example 2 =-- Preparation of Alkyl Methyl Salicylate Using
1:1 Molar Ratio of Olefin to Methyl
Sallcylate
Methyl salicylate commer01a11y obtained from Aldrich
Chemical Company, Milwaukee, Wisconsin, USA was alkylated
using a long chain carbon feed. In this example, 617.9
grams (2.0 moles) of a Cy—-C, alpha olefin fraction
(available from Chevron Chemical Company, San Ramon,
California, USA), was charged to a 2 liter, three-neck oven
dry flask. 304.3 grams (2 moles) of methyl salicylate,
followed by 150 grams of AMBERLYST®36 (a solid acidic
sulfonic acid resin catalyst commercially available from
Rohm & Haas, Philadelphia, Pennsylvania, USA), were next
charged to the flask. The flask was then equipped with a
stirrer, temperature probe with controller, reflux condenser
and a nitrogen blanket.

The reaction mixture was heated to a temperature of 135°C
over a period of 25 minutes and held at that temperature for
approximately 61 hours while periodically removing aliquots
to check reaction completion. After 61 hours, the recovered
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al kyl ated al kyl

VWHAT IS CLAI MED | S: 1. Alubricating oil soluble, overbased
salicylate conposition whereiin; sald eonposition has a

TBN of fromgreater than 0 to about 300 and further “wherein:said
al kyl ated al kyl salicylate has the fornula prlor to overbaS|ng of :
[err] wherein Ris alkyl of from1 to about:6 cardenr-at.e Ofrs; | R is
an al kyl group of fromabout 15 to 50 carbon 'atonj and nis an I nt eger

of from1l to 2.

product was analyzed for its components which analysis is
reported in Table I below:

TABLE I
COMPONENTS IN RECOVERED ALKYLATED METHYL
S8ALICYLATE

COMPONENT WEIGHT PERCENT
Salicylic acid 1.5%
Olefin 6.5%
Alkyl methyl salicylate 87.5%
Methyl salicylate 4.5%

The product was filtered through a sintered glass filter.
The filtered alkyl methyl salicylate was heated to a
temperature of 210°C over a period of about 45 minutes and
then stripped under vacuum of about 1 to 10 mm of Hg was
applied. These stripping conditions were maintained for
about 30 minutes. The stripped product was next cooled to
150°C and the vacuum broken with a nitrogen stream. 739.9
grams of product was recovered. Analysis of this product is
set forth in Table II below:

TABLE II
COMPONENTS IN RECOVERED AND STRIPPED ALKYLATED
METHYL SALICYLATE

COMPONENT WEIGHT PERCENT

Salicylic acid 0.1%
Olefin 4.7%
Alky methyl salicylate 95.2%




'2. The conposition according to Claim1 wherein Ris nethyl and R is

an al kyl group of from about 20 to about {30 carbon-atons:—~-- 3. The
conposition according to Claim 1 wherein R is@“a ' .. mxture of
Clerr]-Cerr] alkyl groups. 4. The conposition according to Jaim1
wherein said overbased al kyl ated al kyl salicylaterhasra TBN of from
greater than 0 to about 100. 5. The conposition according to: Claim1l
wherein said over based al kyl atext7-al kyl salicyl-ate-has a TBN of from
greater than about 100 to about 300. 6. The conposition according to
Claim1 which further conprises from about 5t0 95 viei ght ‘percent of a
di luent oil.

Example 3 ~-- Preparation of Overbased Alkyl Methyl
Salicylate Additive Composition in the
Absence of Carbon Dioxide
Alky methyl salicylate produced in the manner similar to
either Example 1 or 2 above is overbased with an excess of
calcium hydroxide. 1In this example, 100 grams of C,—Cy
alkylated methyl salicylate is combined into approximately
500 ml of 2~ethylhexanol at room temperature. About 20
grams of lime are added to the solution and the solution is
maintained at about 30°C for about 2 hours. Afterwards, the
2-ethylhexanol diluent is removed by stripping to provide
for an overbased alkylated alkyl salicylate having a TBN of
greater then zero and less than about 100.

Example 4 -~ Preparation of Overbased Alkyl Methyl
Salicylate Additive Composition Containing
carbon Dioxide

To a 2 liter, 4-neck round bottom flask were added 100 grams

of metﬁanol, 480 grams of xylene, and 90 grams of

Mississippi Lime (Mississippi Lime Company, Ste. Genevieve,

Missouri, USA). The resulting system was stirred for 10

minutes. Afterwards, 266 grams of alkyl methyl salicylate,

prepared in a manner similar to that of Examples 1 and 2,

was slowly added to the system, over about a 1.5 hour

period, while maintaining a maximum temperature of 31°C.

At this point, carbonation was initiated and approximately
28 grams of carbon dioxide were added at the following
rates:

17.5 grams CO, at 0.295 grams/minute
2.4 grams CO, at 0.224 grams/minute
2.8 grams CO, at 0.183 grams/minute
2.8 grams CO, at 0.140 grams/minute
2.8 grams CO, at 0.061 grams/minute



-2 3- A lubricating oil soluble, overbased a{ky4ated -al Kk
salicylate conposition which is prepared by the process “whi ‘ch:conpri ses:
(a) conbining into a diluent from about 15 to abbut 50 m6|ght percent of
an al kyl ated al kyl salicyl ate based on the total : Weight .ofy iheualkylated

al kyl salicylate/diluent conposition wherein sald alkylated aIkyI
salicylate is of the fornula [err] LI LT

-18- |

Upon completion of the carbonation step, the system was
heated to 93°C over a 2 hour period and then heated to
132°C over a 30 minute period. At this point, 155 grams of
diluent oil, CitCon 100N, was added and the system heated to
204°C over 1.5 hours under vacuum to strip of the xylene.
The resulting solution was then filtered over Celite”
(diatomaceous earth available from Manville Corporation) so
as to provide an overbased carbon dioxide containing alkyl
methyl salicylate additive composition having a TBN of about
182 and a viscosity of 100°C of about 19 cSt.

Proton nuclear magnetic resonance spectroscopy (‘H-nmr) and
infrared spectroscopy of the resulting composition indicated
the retention of the methyl ester in the overbased product.

Example 5 -- Dispersion Test

overbased Alkylated alkyl salicylate prepared in Example 4
above was tested for dispersancy in the following dispersion
test. In this test, the dispersant ability of the
formulated lubricating oil composition is obtained by
conducting chromatography on paper of a mixture of the
lubricating oil composition to be tested and an artificial
sludge under the following conditions:

Spot No. 1 Ambient temperature without water
Spot No. 2 10 minutes at 200°C without water
Spot No. 3 10 minutes at 250°C without water
Spot No. 4 Ambient temperature with 1% water
Spot No. § 10 minutes at 200°C with 1% water
Spot No. 6 10 minutes at 250°C with 1% water

The spots are rated after 48 hours. For each spot, the

diameters of diffusion of soot (d) and of the oil (D) are
measured and the ratio

d X 100
D



where Ris alkyl of from1l to about 6 carbon atoms;.R.___is _an alkyl group
of fromabout 15 to about 50 carbon atom and Hi's :@an‘i:nteger-o6f: from1
to 2; (b) conbining a sufficient amount of an al kal'i Re earth - ‘netal
base into the conposition produced in (a) above : :ungsgggpgthi@ns wherein
t he amount of al kaline earth metal is incorporiated’ Pit'o* thé salicylate in
excess of that necessary to neutralize the al Kyliated_al kyl salicyl ate;
and (c) optionally contacting #nem about 0.1 to about 1.5 ~ nolar
equi val ents of carbon di oxi de based on each nol a——-eguival ent of al kyl ated
al kyl salicylic acid under conditions wherein carbon dioxide is

i ncorporated into the conposition wherein the overbased conposition has a
TBN of fA&nraherdatedthan The gimpansamey of gtheheldoAlssi & araesyr difng to

Caim?7 wiangiionke is cHtsdlndie faai en@tahmbesethe sekegped kaeingle group
consi sti 89107 pa0sald Va2 LUe Bl ALy OIS wBUTEOKL e SBRTsGEL T
to have dispersant properties and are compared to reference
oils, i.e., an oil having 23.4 weight percent of
commercially available salicylate under otherwise ‘identical
parameters.

The lubricating oil composition was prepared by combining 22
weight percent of an overbased alkylated alkyl salicylate
similar to that of Example 4 above, 0.67 weight percent of a
zinc dithiophosphate and 1.60 weight percent of an alkenyl
succinimide to a SAE 30 o0il. The resulting composition has
1.505 weight percent calcium, 0.080 weight percent zinc;
0.050 weight percent phosphorus; 0.03 weight percent

nitrogen; a TBN of about 40.2; and a viscosity of 100°C of
11.8 cst.

20 grams of this test composition were then combined with 5
grans of sludge containing 2% of carbonaceous material. The
mixture is then homogenized. In the samples containing

water, 1% water (250 pl) is added to the composition prior
to homogenizing.

The freshly homogenized test lubricating oil composition (20
1l of each but done in duplicate) are syringed onto 2
separate sheets of paper using a 100 pl syringe. The heated
samples are first incubated in a heating bath at the
indicated temperature for 10 minutes before application.

The papers are stored in the horizontal position for 48
hours at a temperature of from about 20° to about 25°C.

Storage is conducted under conditions to shelter the papers
from dust.



- 24- 9. The conposition accordingly to Caim8 wherein the al kal i ne

earth netal base is cal ci um hydroxi de. 10. The conp05|t|on according to
Claim7 wherein Ris methyl and R is an alkyl group” of—Hrem.about 20
to about 50 carbon atons. 11. The conp05|tnon ‘accordi Tl ai m 10
wherein R is a m xture of CJerr]-Clerr] alhyl groups. i i

-20~ TOMAR 97 |

After 48 hours, the spots should be circular and the zone of
dispersion of the soot (d) as well as the zone of the
dispersion of the oil (D) are measured. For additives
providing good dispersancy, the sum of the six values of 4/D
X 100 should be at least 250. In the present case, the sum
was 312. This indicates that the salicylates of this
invention possess dispersant properties. Aadditionally,
comparison to reference oil indicates similar properties,

i.e., the sum of these 6 spots for the reference o0il was
332.

Example 6 -- Hydrolytic Stability Test

Overbased alkylated alkyl salicylate prepared in Example 4
was tested for its hydrolytic stability. The test comprises
preparing a formulated lubricating oil composition wherein
the TBN is derived primarily from the overbased alkylated
alkyl salicylate composition. In the present case, the
tested lubricant compositions were formulated with 1 weight
percent of a succinimide dispersant and 8 mmoles of a ZnDTP
containing secondary alkyl groups in a base stock which was
additionally formulated with 22 weight percent of the

alkylated alkyl salicylate so as to provide for a TBN of
about 40.

In this test, 98 grams of the formulated lubricating oil
composition and 2 grams of distilled water are combined and
sealed in a pressure type beverage bottle. The bottle is
rotated end over end for about 70 hours in a convention oven
maintained at about 93°C. The bottles are then cooled to
room temperature and the contents thereof are poured into a
centrifuge tube and spun at 10,000 rotations per minute for
about 60 minutes at room temperature. The TBN of the oil
layer is then determined and loss of TBN relates to the
hydrolytic stability of the lubricant oil composition -- the



12. The conposition according to Caim7 wherein said- - ovefbased

al kyl ated al kyl salicylate is prepared in the . ~absen¢e - ofs garibon

di oxi de wherein said conposition has a TBN of greatei than: O;and | ess
t han 100. 13. The conposition according to Cla|n112nwherevg sald

over based al kyl ated al kyl salicylate has a TBN of : greater qh n 0 and

| ess than 50. 14. The conposition according td Cat-m-7-whereih zald

- overbased al kyl ated al kyl salicyl ate¥-s prepared usi ng car bon di oxi de.
15. The conposition according to Claim?7 which further’ conprises from
about 5 to 95 wei ght percent of a di luent oil. A Iubrlcatlng

bout 2 arenter soe 1858 aPonBlv e, ness: bl RIT AR 4 R T L

sal i cyl at mabrdilcanteotdbnpomposdhiancerdi.ng to Cla|n11

In this test, the resulting TBN loss was 3% which reflected
that these compositions were hydrolytically stable.
Additionally, the amount of filtered deposits was 0.09%
which indicated little formation of solid residues upon
exposure to water.

While the invention has been described in terms of various
preferred embodiments, the skilled artisan will appreciate
that various modifications, substitutions, omissions, and
changes may be made without departing from the spirit
thereof. BAccordingly, it is intended that the scope of this
invention be limited solely by the scope of the following
claims, including eqguivalents thereof.



17. A Iubrlcatlng.QJI conp05|t|on conprising an oil of | ubri cating
vi scosityt and f:roum about: 2t o about 30

- 25- i“ merght percent .of an overbased al kyl ated al kyl sallcylate
addi tive orrpq.stlgn accordlngto Claim 2. 18. Alubrlc "”
conpositlg corpr{'8i Ay anl oi | of | ubri cating V|5005|ty ﬂw QHLMHW
2 to abouf §Q _______ ___Wei_ght} percent of an overbased al kyl ated al 5w

g i -22-

WHAT IS8 CLAIMED IS:

1. A lubricating oil soluble, overbased alkylated alkyl
salicylate composition wherein said composition has a
TBN of from greater than 0 to about 300 and further

wherein said alkylated alkyl salicylate has the formula
prior to overbasing of:

wherein R is alkyl of from 1 to about 6 carkon atoms;
R’ is an alkyl group of from about 15 to 50 carbon
atom; and n is an integer of from 1 to 2.

2. The composition according to Claim 1 wherein R is

methyl and R’/ is an alkyl group of from about 20 to
about 50 carbon atons.

3. The composition according to Claim 1 wherein R’ is a
mixture of Cy,-C, alkyl groups.

4. The composition according to Claim 1 wherein said
overbased alkylated alkyl salicylate has a TBN of from
greater than 0 to about 100.

5. The composition according to Claim 1 wherein said
overbased alkylated alkyl salicylate has a TBN of from
greater than about 100 to about 300.

6. The composition according to Claim 1 which further

comprises from about 5 to 95 weight percent of a
diluent oil.



salicylate additive.conpositigon according to Caim 3. 19. A lubricating
oi | conposi:ti.oni conpr|5|ng Jan':
about 2 to abaut 30- wei

1:oi | of | ubricating viscosity and f
- ---_ght percent of an overbased aI ml ﬂ“
apgsltlon according to C aim 4. %

salicylate addltég )

oi | conposi‘tion HﬁW iflg anioil of | ubricating VISCOGItW and from
about 2 to about_30 mehght percent of an overbased al kyl ated al kyl
salicylate additive conp05|t|0n aegoerding to C ai mb5. 21. A lubricating
oi | conposi't i-en—eenpri-si-rg-an-0i | of | ubricating viscosity and from
about 2 to about 30 wei ght percent of an overbased aIkyIated al kyl
salicylate additive conmposition according to O aim 6. A | ubricating

oi | conpdsi t ifoludsrimatsing ainl galulle, °V¢m§%tqwmg%%§¥vhnd from
about 2 to akQliticiAate coMpPEHEt WK GO iapasehas asy atney I ptesesd Kyl
salicylate additive cqu05|t|on according to Claim?7.

which comprises:

(a) combining into a diluent from about 15 to about 50

weight percent of an alkylated alkyl salicylate based

on the total weight of the alkylated alkyl

salicylate/diluent composition wherein said alkylated

alkyl salicylate is of the formula

where R is alkyl of from 1 to about 6 carbon atoms; R’
is an alkyl group of from about 15 to about 50 carbon
atom; and n is an integer of from 1 to 2;

(b) combining a sufficient amount of an alkaline earth
metal base into the composition produced in (a) above
under conditions whereiﬁ the amount of alkaline earth
metal is incorporated into the salicylate in excess of
that neceséary to neutralize the alkylated alkyl
salicylate; and

(c) optionally contacting from about 0.1 to about 1.5
molar equivalents of carbon dioxide based on each molar
equivalent of alkylated alkyl salicylic acid under
conditions wherein carbon dioxide is incorporated into
the composition wherein the overbased composition has a
TBN of from greater than 0 to about 300.

8. The composition according to Claim 7 wherein the
alkaline earth metal base is selected from the group
consisting of an alkaline earth metal oxide, hydroxide,
and C, to C, alkoxide.



23. A Iubrlcatlng 0|I conp05|t|on conprising an oil of | ubricating

q tQ about 30 wei ght percent of an overbased
‘ Late additive conposition accor “
- 26- 24. A I ubr| cat| ng 0| | ¢orrp03| tion conprising an oil CH“H‘H“'“ mi“mm“\
| ubricating V|scosﬁt¢‘and fromabout 2 to about 30 wei ght per cent
over based aIKyIated ‘alkyl sallcylate addi tive conposition accordlng to
Cl aim 9. ; T -24-

9. The composition accordingly to Claim 8 wherein the
alkaline earth metal base is calcium hydroxide.

10. The composition according to Claim 7 wherein R is

methyl and R/ is an alkyl group of from about 20 to
about 50 carbon atoms.

11. The composition according to Claim 10 wherein R’ is a
mixture of C,~C, alkyl groups.

12. The composition according to Claim 7 wherein said
overbased alkylated alkyl salicylate is prepared in the
absence of carbon dioxide wherein said composition has
a TBN of greater than 0 and less than 100.

13. The composition according to Claim 12 wherein said
overbased alkylated alkyl salicylate has a TBN of
greater than 0 and less than 50.

14. The composition according to Claim 7 wherein said

overbased alkylated alkyl salicylate is prepared using
carbon dioxide.

15. The composition according to Claim 7 which further
comprises from about 5 to 95 weight percent of a
diluent oil.

16. A lubricating oil compesition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 1.

17. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30



25. A lubri¢ating oitgonpositi on conprising an oil of | ubri cating

viscosity ang: frgn]about 2-to: about 30 wei ght percent of an over Y\
al kyl at ed algyh sallcylate addi tive conposition accordl
26. A lubricatingn¢idk ®opposition conprising an oil of wWigs

viscosity and from about 2 to about 30 wei ght percent o *ancoverbased
al kyl at ed alkyl ~-——-ggttcytate additive conposition according to Caim 11.
27. A lubricating oil conposition easprising an oil of | ubri cating
viscosity and from about 2 to about 30 wei ght percent of an overbased
al kyl ated al kyl salicylate additive conposition according to O aim 12
28. A lubricating oil conposition conprising an oil of | ubricating

vi scosity and fYekhbopercent ehanr aerbaseq A brylatedealkyl an over based

al kyl ated al kylsancﬁatécy&&i@@t&émy@spﬁm@saéwﬁdﬁﬁgoe@ 88aln &l aiml3.
29. A lubricating oil composition conprising an oil of | ubri cating
viscosity and from about 2 to about 30

18. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 3.

19. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 4.

20. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 5.

21. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 6.

22. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 7.

23. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 8.



wei ght percent of an ovepbased al kyl ated al kyl ~salicylate additive

conposi ti on :geeor-di-ng: Crdrn114
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24. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 9.

25. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 10.

26. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 11.

27. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percenﬁ of an overbased alkylated alkyl
salicylate additive composition according to Claim 12.

28. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 13.

29. A lubricating oil composition comprising an oil of
lubricating viscosity and from about 2 to about 30
weight percent of an overbased alkylated alkyl
salicylate additive composition according to Claim 14.
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OVERBASED ALKYLATED ALKYL SALICYLATES

ABSTRACT OF THE DISCLOSURE

This invention is directed to overbased alkyl alkyl
salicylate which are useful additives for lubricating oil
compositions. In particular, the compositions, of this
invention impart detergency and discrepancy to the
lubricating oil composition as well as provide for
alkalinity reserve.




