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V ALKYLATI ON O: "ALKYL SALI CYLATE USI NG A LONG CHAI N CARBON FEED BACKGROUND
OF THE I NVENTION Field of the Invention This invention is directed to

al kyl ation of an alkyl salicylate using a |ong chain carbon feed (e.g., a
Cerr]-Clerr] olefin or alcohol) to obtain products having a variety of
uses, including use as internmediates syjtable for the preparation of
overbased lubricating oil additives. State of the Art Al kylation of alkyl
salicylates (e.g., nethyl salicylate) is known in the art. However, to
effect alkylation, a liquid, gaseous or solid strong acid catalyst, such as

sul furieracid, methane Sﬁe@ Iéﬁf?;@ﬁ 8F M(Qi EEI%{'EA"I‘L“ GQNGBF[EH]

Snd [er&] or an acid io

03 A LONG CHAIN CARBON FEED

04

05 BACKGROUND OF THE INVENTION

06

07 Field of the Invention

98 This invention is directed to alkylation of an alkyl salicylate using a long chain carbon
:: feed (e.g., a Cs-Cs, olefin or alcohol) to obtain products having a variety of uses,

13 including use as intermediates suitable for the preparation of overbased lubricating oil
12 additives.
i3

14 gtate of the Art

15 Alkylation of alky! salicylates (e.g., methyl salicylate) is known in the art. However,
le
17 to effect alkylation, a liquid, gaseous or solid strong acid catalyst, such as sulfuric

18 acid, methane sulfonic acid, molten SbCl,-HCI, BF;, SnCl, or an acid ion exchange
19  resin, in combination with an alkylating feedstock and an excess of alkyl salicylate
20  relative to the feedstock or in combination with alkyl salicylate and an excess of
21 ﬂkylaﬁqg feedstock relative to the salicylate is typically employed in the art. Such

22 processes are disclosed, for example, in Deutsche Patentschrifts DD 269 619 and DD
23
24 272,065, U.S. Patent No. 5,225,588 and Japanese Patent Application No. 54/160335.
25

26  The processes disclosed in the art, however, suffer from many disadvantages. First,

27  a combination of washing steps and/or severe stripping of the resulting crude

28 gikylation product must be done to remove excess alkyl salicylate or excess alkylation
29 feed, particularly long chain alkylation feed, as well as any liquid acid catalyst or

30

a1 dissolved gaseous acid catalyst which may have been used. However, excess alkyl

35  salicylate or excess alkylation feed is typically employed to ensure conversion to the
33  alkylated alkyl salicylate and, despite the resulting disadvantages of recovery,
34 stripping of the excess alkyl salicylate or excess alkylation feed from the reaction
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resin, in conbination with an al kyl ati ng feedstock and an excess of al kyl
salicylate relative to the feedstock or in conbination wth al kyl
salicylate and an excess of alkylating feedstock relative to the salicylate
is typically enployed in the art. Such processes are disclosed, for

exanple, in Deutsche Patentschrifts DD2269 619 and DD 272,065, U.S. Patent
No. 5,225,588 and Japanese Patent Application No. 54/160335. The processes
disclosed in the art, however, suffer from nany di sadvantages. First, a
conbi nati on of washing steps and/or severe stripping of the resulting crude
al kyl adton BéﬁP%Ft nust %gtﬁgne toirennv% exc&§%.alk I sg$ic aLeto excess
al kyl agjpon get and, repycling this GXEeSy 1A AFFESSArY JIER O R r&gcg.t\mxp 9% any

| i qui d aci dygat al yst or di ssol ved gaseous acid catal yst which may have been
used. PBwever, excess alkyl salicylate or excess alkylation feed is

typi caly enpl oyed to ensure conversion to the al kylated al kyl salicylate

and, despitg th esul ti di vant ages qf ,recovery t Li_pRi 0, he

excess 93 kyse‘?§ t BK?I ﬁ{ élsglsseéégggn% %?‘ﬁx Aoyecgg)qxrwsq%@ﬂ%@ggﬁ %ﬁ‘ss’
06 for example, propylene, octene, tetradecene, styrene, isopropanol and methyl-t-butyl
07  ether. German Patentschrift DD 269,619, for example, discloses alkylation of a

08 salicylic acid derivative in the presence of an acidic ion exchanger as the catalyst
09

10 using a linear or branched C,-C,, olefin (optionally aryl-substituted).

11

12  The use of higher carbon number alkylation feeds is not as efficient as alkylation with

13 lower carbon number feeds because such feeds are typically less reactive and methods

14 of compensating for the reduced reactivity are necessary such as the use of an excess
15 of alkyl salicylate relative to the alkylation feed.

16

17

35 Inview of the above, methods for alkylation of alkyl salicylate using a long chain
19 carbon fee (e.g., C;5-C;s olefin or alcohol) wherein the process does not require an
20  excess of alkyl salicylate or an excess of alkylation feed would be desirable from both

21 3 processing point of view and an economic point of view. It would also be desirable

22 that such methods be conducive to the efficient manufacture of alkylated alkyl
:i salicylate.

25

26 SUMMARY QF THE INVENTION

27

28 This invention is based, in part, on the discovery that alkyl salicylate may be

29 alkylated with a long chain carbon feed by using a solid acidic alkylation catalyst
:: preferably having a Hammett value (H,) of less than about -2 (more negative).
32

33 In addition to permitting the use of long chain carbon feeds, this invention is further

34 based, in part, on the discovery that the methods described herein provide for
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-2- product and recycling this excess is a necessary step from an

econom cal

point of view Second, the art discloses al kylation using only

| ow carbon nunber al kyl ation feeds, for exanple, propylene, octene,
tetradecene, styrene, isopropanol and nmethyl-t-butyl ether. Gernman

Pat entschrift DD 269, 619,

using a linear or branched Clerr]-Clerr] olefin (optionally

aryl -substituted).
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alkyl salicylate and alkylation feedstock during reaction. In turn, because the product
is substantially alkylated afkyl salicylate and further because substantially equimolar
amounts of reagents are employed, little unreacted alkyl salicylate or carbon feed
remains after reaction completion and, accordingly, the stripping and recycling steps

of the prior art are either greatly reduced or eliminated.

This invention is also based, in part, on the fact that since a solid acidic alkylation
catalyst is employed, efficiencies in the manufacturing of alkylated alkyl salicylates
are enhanced because the alkylated product is readily separated from the solid catalyst
(e.g., by filtration techniques or other equivalent methods).

In view of the above, in one of its method aspects, this invention is directed to a
method for alkylation of alkyl salicylate which method comprises:

(@  combining approximately equimolar amounts of a carbon feed comprising an
olefin or an alcohol of about 15 to about 50 carbon atoms and an alkyl
salicylate of the formula

OH O

o

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

(b) alkylating said carbon feed onto said alkyl salicylate by combining the
mixture produced in (a) above with a solid acidic alkylation catalyst under
conditions sufficient to effect such alkylation.
In a preferred embodiment, the carbon feed is preferably from about 20 to 50 carbon
atoms. More preferably, the carbon feed is a mixture of C,-C,; olefins and still more

preferably a mixture of C,;-Cy, alpha olefins or a mixture of C,;-C,, alpha olefins.
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of conpensating for the reduced reactivity are necessary such as the use of
an excess of alkyl salicylate relative to the alkylation feed. In view of

t he above, nethods for al kylation of alkyl salicylate using a | ong chain
carbon fee (e.g., (err]-Cerr] olefin or alcohol) wherein the process does
not require an excess of alkyl salicyl.ate or an excess of alkylation feed
woul d be desirable fromboth a proce'élng poi nt of view and an econom c
point of view. It would also be desirable that such nmethods be conducive to
the efficient manufacture of alkylated alkyl salicylate. SUMVARY OF THE

I NVENBIZON Thi s invention is based, in part, on the di scovery that aIkyI

sal i cyl at e Inagoth @mekﬁn@twqmmwtameﬁgdt&ﬁ@rww Ho(b)rabave Hyseparated fpomo i d
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chai n gear beelafivdtyl ild dinditiony ee1pi,cn tempdratutdsast from about 130°C to about 240°C
o5  and pressures of from about 0.5 to about 10 millimeters (mm) of mercury, it being

06  preferred, however, to maintain stripping temperatures as low as possible. In one

07  example, stripping is conducted at a temperature of about 130°C and a pressure of
08 from about 1 to 5 mm of mercury. In another example, stripping is conducted at a
09

10 temperature of from about 185°C to about 200°C, and then at a temperature between

11 about 230°C and 240°C while maintaining a pressure of less than about 10 mm of

12  mercury.

13

14 In still another preferred embodiment, the solid acidic alkylation catalyst has a
15 Hammett value (H,) of less than -2 (i.e., more negative).

16

17

1g  The alkylated alkyl salicylates prepared by the methods described above are useful
19 intermediates in the preparation of overbased products which, when used as

20  lubricating oil detergent additives, exhibit excellent water tolerance, thermal stability,

21 detergency, compatibility and oxidation performance in finished lubricating oil
22 formulations. See, for example, U.S. Serial No. 08/ filed concurrently
23

24 herewith as Attorney Docket No. 005950-369 and entitled "OVERBASED

25 ALKYLATED ALKYL SALICYLATES" which application is incorporated herein by
26  reference in its entirety.
27

28 Alternatively, the alkyl salicylates can be subjected to hydrolysis to provide salicylic

29 acid which, in turn, can be overbased to provide useful detergent additives. See, for
:: example, British Patent No. GB 2 097 417 A, and U.S. Patent No. 4,810,398 both of
32 which are incorporated herein by reference in their entirety.

33

34
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based, in part, on the discovery that the nmethods described herein provide
for -3- substantially al kylated al kyl salicylate while using
substantially equinolar anounts of al kyl salicylate and al kyl ation
feedstock during reaction. In turn, because the product is substantially
al kyl ated al kyl salicylate and furthergbecause substantially equinol ar
anounts of reagents are enpl oyed, Iitt?e unreacted al kyl salicylate or
carbon feed renmins after reaction conpletion and, accordingly, the
stripping and recycling steps of the prior art are either greatly reduced
or elimnated. This invention is also based, in part, on the fact that
since gysolid acidic alkylation catalyst is enployed, efficiencies in the

manuf ag; uring of pETAMILED-DESCRIPTEON 0N T PREFERRED EMBODIMENTS

04
o5  This invention is directed to novel methods for alkylation of alkyl salicylate with a

06  long chain carbon feed using a solid acidic alkylation catalyst preferably having a

07  Hammett value ((H,) of less than -2.
08

09

10
31  Procedure does not require the use of an excess amount of alkyl salicylate or carbon

Surprisingly, when such solid acidic alkylation catalysts are employed, the alkylation

12 feed but, rather, essentially equimolar amounts of carbon feed and alkyl salicylate are
13  employed. Moreover, the resulting product is substantially alkylated. The use of the

14 5olid acidic alkylation catalyst also permits facile separation of the catalyst from the
15 product.

16

17

18  However, prior to discussing this invention in detail, the following terms will first be
19 defined:

20
21
22
23
24

25 OH O
26 o

27 ~COR
28
29

30 wherein R is an alkyl group of from 1 to 6 carbon atoms. Preferably, R is an
31 alkyl group of from 1 to 3 carbon atoms and most preferably R is methyl.

32
33
34

Definitions

The term “alkyl salicylates” refers to compounds of the formula:
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are enhanced because the al kylated product is readily separated fromthe
solid catalyst (e.g., by filtration techni ques or other equival ent

met hods). In view of the above, in one of its nmethod aspects, this
invention is directed to a nethod for al kylation of alkyl salicylate which
met hod conprises: (a) conbi ni ng appgoxi mately equi nol ar anounts of a
carbon feed conprising an olefin or an al cohol of about 15 to about 50
carbon atons and an al kyl salicylate of the fornula [err] wherein Ris an
al kyl group of from1l to 6 carbon atons; and (b) al kylating said carbon

feed ORt ' | Kyl i . i Di t he m xt duced i
above.gi { HIoE 5 cRsyRER e Boealble Rt B Oy el Sl ROt 1 cl one
to ef féct Sugiatedl vtk allbMNchain carbBr e wiich QIR Briotucts bgn 68 réBseh@d i s
prefeP@bly from about 20 to 50 carbon

o4 by the formula:

05

06 OH O

|

07 COR
08

09
10 ,

R)a
11

12 wherein R is as defined above; R’ is an alkyl group of from about 15 to 50
13 carbon atoms, and n is an integer of from 1 to 2 but preferably 1.

14 The term "“carbon feed" or "carbon feedstock” refers to feeds suitab_le for use in

15 alkylating alkyl salicylate in the presence of a solid acidic alkylation catalyst.
16
17 Suitable feeds include, by way of example, olefins and alcohols. Mixtures of suitable

18 materials can also be used, e.g., a mixture of olefins, a mixture of alcohols, a

19 mixture of olefins and alcohols, and the like.

20

21 In the methods of this invention, the carbon feed is preferably an alcohol or olefin

22 having from about 15 to about 50 carbon atoms and more preferably from about 20 to
23

04 about 50 carbon atoms. In a particularly preferred embodiment, the carbon feed is a

25 mixture of C,,-Cy olefins and still more preferably a mixture of Cy-Cyg alpha olefins
26  or a mixture of C,-C,, alpha olefins.

27

28 The term "substantially straight-chain alkyl group" means an alkyl group which is

29 attached to the benzene ring of alkyl salicylate through a secondary, tertiary or

30

31 quaternary carbon atom and which contains minimal branching in the remainder of the

32 carbon atoms of the alkyl group (i.e., less than 20% of the remaining carbon atoms
33  are tertiary and/or quaternary carbon atoms in the molecular structure of the alkyl
34  group).
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atons. More preferably, the carbon feed is a mxture of Cj[err]-(err]
olefins and still nore preferably a mxture of (Jerr]-Clerr] al pha olefins
or a mixture of CJerr]-Cerr] al pha ol efins. -4- I n another preferred
enbodi ment, the product produced in (b) above is separated fromthe

al kyl ation catal yst and optionally, buf preferably, is subsequently
stripped under relatively mld conditions, e.g., at tenperatures of from
about 130[err]C to about 240[err]C and pressures of from about 0.5 to about
10 millimeters (mm) of nercury, it being preferred hovvever to maintain

stripm.‘ngt | .0 | bl I n one 0 1S
condligd et SnEiartally 35BN Siov) Eolh GoSiBRHeS bt 5 AeR b ou
1to 5 mm %nd/BR' udfeYnary RaAoR Widhs BrRERERaindér PhE Aty %r&fﬁ)%&%ﬁﬂeﬁfab?y,

o4 less than 10%; still more preferably, less than 5%; and most preferably, the

05  substantially straight-chain alkyl group contains no tertiary or quaternary carbon
06  atoms in the remainder of the alkyl group.

07?7

08 Substantially straight-chain alkylated alkyl salicylates are preferably prepared by
09

10 reacting alkyl salicylate with either a substantially straight-chain olefin or alcohol.
11

12 The term "olefin" refers to any hydrocarbon containing a monoolefin group
13 (> C=C<) within its structure.

14

*5  The term "alcohol” refers to any alkane compounds containing a monohydroxyl
16

17 substituent (-OH) within its structure.

18

19  The term “alpha olefin" refers to hydrocarbons containing a monoolefin group at one
20  of the terminal portions of the hydrocarbon so as to terminate in a CH,=CH- group.
21 Examples of alpha olefins include 1-hexadecene [(CH,=CH(CH,),;CH;], 1-octadecene

22 [(CH,=CH(CH,)CH,] and the like.
23

24
a5  The term "substantially straight-chain alpha olefin" means an alpha olefin which

26  contains minimal branching (i.e., less than 20% of the carbon atoms are tertiary

27  and/or quaternary carbon atoms) in the molecular structure.

28

2% The term "substantially straight-chain alcohol” means an alcohol which contains
30

31 minimal branching (i.e., less than 20% of the carbon atoms are tertiary and/or

3  quaternary carbon atoms) in the molecular structure. In this regard, alcohols having
33  hydroxyl substitution at the 1, 2, or 3 positions at either terminus of the alkane are

34  referred to as “"terminal alcohols". Alcohols having hydroxyl substitution at positions
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tenperature of from about 185[er]C to about 200C, and then at a tenperature
bet ween about 230[err]C and 240[err] C while maintaining a pressure of |ess
t han about 10 nm of nercury. In still another preferred enbodi nent, the
solid acidic al kylation catalyst has a Hanmett value (H.) of less than -2
(i.e., nmore negative). The alkylated glkyl salicylates prepared by the

nmet hods descri bed above are useful internediates in the preparation of

over based products which, when used as lubricating oil detergent additives,
exhi bit excellent water tolerance, thernal stability, det er gency,

wi1bi | d d f f, b t
o o B 1%, 85 RERE SPGBl B it Bt
herevvlth asgo & "israx MesHest. No. 005950- 369 and entitled " OVERBASED

ALKYLABED ALKYL SALI CYLATES" which application is incorporated herein by
referggce inits entirety.

o5  Methodology
06  In the methods of this invention, the alkylated alkyl salicylate products are prepared

97 by alkylation of alkyl salicylate with a carbon feed having from about 15 to about 50

98 carbon atoms in the presence of a solid acidic alkylation catalyst under conditions
09

10 wherein the carbon feed alkylates the salicylate.

11

12  Alkyl salicylates are well known in the art and are either commercially available or
13 can be prepared by conventional synthetic methods. For example, methyl salicylate is

14 available from Aldrich Chemical Company, Milwaukee, Wisconsin, USA and the
15 methyl ester can be readily exchanged using conventional transesterification

16 :

17 techniques to provide for other alkyl salicylates.

is8

19  Alkyl salicylate is alkylated by reacting therewith an approximate equimolar amount
20  of a carbon feed having from about 15 to about 50 carbon atoms in the presence of a

21 5olid acidic alkylation catalyst.
22

23

24
o5  Which is solid under the alkylation conditions employed, is essentially insoluble in the

Suitable solid acidic alkylation catalysts include, by way of example, any acid catalyst

26  reaction medium (i.e., solubility of less than about 0.5 g/liter of reaction solution),
27  and capable of effecting alkylation of alkyl salicylate with a long chain carbon feed.
28  Ppreferred solid acidic alkylation catalysts have a Hammett value (H,) of less than

29 about -2 (i.e., more negative) and preferably have suitable porosity to permit effective
:: contact between the catalyst and the reagents so that other methods of ensuring effect
3o  contact during reaction can be avoided.

33

34
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Alternatively, the alkyl salicylates can be subjected to hydrolysis to

provide salicylic acid which, in turn, can be overbased to provi de useful

detergent additives. See, for exanple, British Patent No. GB 2 097 417 A,

and U S. Patent No. 4,810,398 both of which are incorporated herein by

reference in their entirety. -5- DRIAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS This invention is directed to novel nethods for al kylation of

al kyl salicylate with a long chain carbon feed using a solid acidic

al kyl ati on catal yst preferably having a Haomett value ((H) of less than -2.

SR L% 09! a4 B8 el Qo e ol V2R Vo) B SRR 1N
03
04 DuPont, Wilmington, Delaware, USA under the tradename of NAFION®), sulfonic

fluorocarbonsulfonic acid polymer heterogeneous acid catalyst (available from

05  acid resin catalysts (available from Rohm & Haas, Philadelphia, Pennsylvania, USA
06  under the tradename of AMBERLYST®, e.g., AMBERLYST® 15 and

07  AMBERLYST® 36) and the like.
08

09

10
31  Dercent relative to the carbon feed, and preferably in an amount of about 20 weight

The catalyst is generally used in an amount between about § and about 30 weight

12 percent relative to the carbon feed.

13

14 Approximate equimolar amounts of carbon feed as used in this reaction preferably
13 jnclude molar ratios of carbon feed to alkyl salicylate of from about 0.9:1 to about
16

17 1.1:1 and more preferably from about 0.95:1 to about 1.05:1.

18

19 The reaction is preferably conducted either neat or in an inert diluent under conditions
20  suitable for alkylating the alkyl salicylate with the carbon feed. Suitable diluents

21 include, by way of example, chlorobenzene, chlorinated hydrocarbons having a
22 boiling point of greater than about 150°C, paraffins, Iubricating oil, and the like.
23

24

25  The reaction is preferably conducted at a temperature of from about 100°C to about
26 180°C, and more preferably at from about 120°C to about 140°C and can be

27  conducted either in a batch or a continuous process. The specific temperature or

28  temperature range employed during alkylation will depend upon various factors,

29 including the specific catalyst employed in the alkylation reaction. Optimization of
30

a1 the temperature based on such factors is well within the skill of the art.

32

33  When a batch process is employed, requisite amounts of the reagents and diluent, if

34  employed, are combined into a reaction vessel and the reaction is preferably
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procedure does not require the use of an excess anount of al kyl salicylate
or carbon feed but, rather, essentially equinolar anmounts of carbon feed
and al kyl salicylate are enpl oyed. Mreover, the resulting product is
substantially al kylated. The use of the solid acidic alkylation catal yst

al so permts facile separation of thejgatal yst fromthe product. However,
prior to discussing this invention in detail, the followng terns wl|
first be defined: Definitions The term"al kyl salicylates" refers to
conpounds of the formula: [err] wherein Ris an alkyl group of from1l to 6

borPt ' f
; f]‘(rj go@i 8[@?3@2@?? gl%{eagp%@ﬁ FQPec?tE:Mto\Q{ ORBacibn 'pr&Thrks bt fotcHRA aki O

03
o4  pressure and the reaction is conducted for a period of time to effect alkylation.

the reaction pressure can be atmospheric, sub-atmospheric and super-atmospheric

o5  Preferably, alkylation is effected over a period of from about 10 to about 100 hours
06  and more preferably from about 12 to about 50 hours. The specific time employed

07 during batch alkylation will depend upon various factors, including the specific

08 catalyst employed in the alkylation reaction and the reaction temperature.

09

10 Optimization of reaction time based on the particular catalyst and reaction temperature

11  employed is well within the skill of the art.

12
13  In a continuous process, the solid acidic alkylation catalyst can be placed in a catalyst

14 bed in a continuous alkylation unit and a stream of carbon feed and alkyl salicylate
15 passed through the unit under conditions to effect alkylation. Preferably, the reaction
16

17 parameters are selected to provide for from about 5 to about 100 hours of catalyst

58  contact time and a Liquid Hourly Space Velocity (LHSV) of from about 0.03 to about
19 S hr'. As before, reaction pressures are not critical and reaction pressures can be

20  sub-atmospheric, atmospheric and super-atmospheric. The specific catalyst contact

21 time and LHSV employed during continuous alkylation will depend upon various
22 factors, including the specific catalyst employed in the alkylation reaction and the
:i reaction temperature. Optimization of catalyst contact time and LHSV based on the
»5  particular catalyst and reaction temperature employed is well within the skill of the
26  art.

27

28 In either event, after reaction completion, the product is optionally but preferably

29 stripped to remove any diluent, unreacted carbon feed, and the like. Because the
30
31 methods of this invention provide for effective alkylation, stripping can be conducted

32 under relatively mild conditions, i.e., at temperatures of from about 130°C to about

33  240°C and pressures of from about 0.5 to about 10 mm of mercury.
34
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-6- The term "al kyl ated al kyl salicylate"” refers to alkyl salicylates which
have been al kylated with a | ong chain carbon feed which al kyl ated products
can be represented by the fornmula: [err] wherein Ris as defined above;
Rlerr] is an al kyl group of fromabout 15 to 50 carbon atons, and n is an
integer of from1l to 2 but preferablyll~- The term "carbon feed" or "carbon
feedstock"” refers to feeds suitable for use in alkylating al kyl salicylate
in the presence of a solid acidic al kylation catal yst. Suitable feeds

i nclude, by way of exanple, olefins and al cohols. M xtures of suitable

gﬁig[]i(is ;Eynth@p'i&e@?of' #f¢linventibn, tihe kYl AliBylate cah P! dMylatdd T dhy bE tHaf
03 positions, e.g., either ortho or para to the hydroxyl group, or ortho or para to the
04  cster group on the benzene ring. Generally, a mixture of alkylation products will
o5  result including some dialkylation of the alkyl salicylate. The particular mixture of
06  alkylation products that results will depend on the specific reaction conditions of the
07  reaction. Preferably, dialkylation is minimized to less than about 5 weight percent of

08 the product.
09

10
11 In a preferred embodiment, a predominantly straight chain olefin or alcohol fraction

12  containing some branching in the molecular structure at the double bond or the

13  hydroxyl functionality may be used, such as the olefin structures depicted below:
14
15 R, R,

16 \C /
17 / =CH, R,CH=C

18 'R2 R,

19

20 vinylidine trisubstituted vinyl

21 wherein R,, R,, and R, form the remainder of the carbon feed, e.g., a C;5-Cso
22 olefin.

23

24 Suitable predominantly straight chain olefins and alcohols are those wherein about 75
25 to 100 number percent and preferably about 85 to 100 number percent of the
26 individual carbon atoms of the olefin or alcohol are either primary (CH;—) or
27  secondary (—CH,—). Included in the terms primary or secondary are alpha‘oleﬁns

28  (—CH=CH,) and internal olefins (—~CH=CH—). In the converse, such predominantly

29 straight chain olefins and alcohols can contain from 9 to about 25 number percent
30

31 although preferably from O to about 15 number percent of tertiary carbon atoms.
32  Included within the term tertiary are trisubstituted vinyl groups (>CH=CH-) and

33  vinylidine (> C=CH,).
34
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m xture of olefins and al cohols, and the like. In the nethods of this

I nvention, the carbon feed is preferably an al cohol or olefin having from
about 15 to about 50 carbon atonms and nore preferably from about 20 to
about 50 carbon atons. In a particularly preferred enbodi nent, the carbon
feed is a mxture of Cferr]-Clerr] ole{ns and still nore preferably a

m xture of CJerr]-Clerr] alpha olefins or a mxture of (Jerr]-Clerr] al pha
olefins. The term "substantially straight-chain al kyl group” nmeans an al kyl
group which is attached to the benzene ring of alkyl salicylate through a

deay, bon atom and whi.c ai_ns, m n|
o1 anchiggy | Rreuran sudleht Shaf et S e s LS RIS Pyl uER
ess than 2@9Cy }c%memnawlaa& feéth ExRy 18@2@@@6@ B@cbh Imuge,anééxﬁwmﬁr nary

car bon 93t ons | e nol ecul ar structure the al k roug
04  and Cy-Cy and C,-Cy olefin fractions, available from hevron Chemical Company,

05 San Ramon, California, USA. Straight chain olefins, containing less than about 5

06 mole percent branched olefins, are available from Shell Chemical Company, Houston,

07  Texas, USA.
o8

09

10
41  Substantially straight-chain alkyl group having at least about 15 carbon atoms and

In a more preferred embodiment, the olefin is an alpha olefin comprising a

12 more preferably between about 20 and 28 carbon atoms. In a particularly preferred

13  embodiment, the alpha olefin comprises a substantially straight-chain alkyl group

14 having between 20 and 24 carbon atoms.

15

16

17 In an optional embodiment, after formation of the alkylated alkyl salicylate in the

18  mMmanner described above, the recovered product can be subjected to conventional

19  hydrolysis well documented in the art to provide for the alkylated salicylic acid.

20

21 Utility

22 The alkylated methyl salicylates described herein are useful as intermediates in the
:i preparation of lubricating oil additives. Specifically, these compounds are useful

25 intermediates in the preparation of overbased products which, when used as
26 lubricating oil detergent additives, exhibit excellent water tolerance, thermal stability,

27  detergency, compatibility and oxidation performance in finished lubricating oil

28 formulations. See, for example, U.S. Serial No. 08/___,____ filed concurrently

29 herewith as Attorney Docket No. 005950-369 and entitled "OVERBASED

2: ALKYLATED ALKYL SALICYLATES" which application is incorporated herein by
3o  reference in its entirety.

33

34
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-7- Preferably, the substantially straight-chain alkyl group contains |ess
than 15%tertiary and/or quaternary carbon atons in the remainder of the

al kyl group; nore preferably, less than 10% still nore preferably, |ess
than 5% and nost preferably, the substantially straight-chain alkyl group
contains no tertiary or quaternary carfaon atons in the remainder of the

al kyl group. Substantially straight-chain al kylated al kyl salicylates are
preferably prepared by reacting al kyl salicylate with either a
substantially straight-chain olefin or alcohol. The term"olefin" refers to

The topg - aeanannal el g SHOARF Lo kMR el Bt B Brdvide BURIE 01
03 acid which can be overbased to provide useful detergent additives.

04
o5 The invention will be illustrated in greater detail by the following specific examples.

06 It is understood that these examples are given by way of illustration only and are not

97 meant to limit the disclosure of the claims to follow.

o8

o9 EXAMPLES

10 P

11

12 Comparative Example A - Preparation of Alkylated Methyl Salicylate
i3 Using an Excess of Methyl Salicylate

14

5 The purpose of this example is to determine the effect on product composition when
i6

gy  2nexcess of methyl salicylate relative to the carbon feed is employed during

1  akylation.

19

20  Specifically, methyl salicylate (from Aldrich Chemical Company, Milwaukee,

21 wisconsin, USA) was alkylated with a C,-C,, olefin carbon feed at a molar ratio of

22 siof methyl salicylate to carbon feed. In this example, 1802.6 grams of a C,-Cy,
23

24 olefin fraction (available from Chevron Chemical Company, San Ramon, California,
a5  USA), was charged to a 5 liter, four-neck oven dry flask. 2457.5 grams of methyl

26 salicylate followed by 591.3 grams of AMBERLYST®36 sulfonic acid resin (available
27  from Rohm and Haas, Philadelphia, Pennsylvania, USA) were next charged to the

28  flask. The flask was then equipped with a stirrer, temperature probe with controller,
29
3¢

31
32 The reaction mixture was heated to a temperature of 125°C over a period of 50

reflux condensor and a nitrogen blanket.

33 minutes and held at that temperature for approximately 48 hours. After 48 hours,
34  about 94.2% conversion of the methyl salicylate to alkyl methyl salicylate had
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substituent (-OH) within its structure. The term "al pha olefin"” refers to
hydr ocar bons cont ai ni ng a nonool efin group at one of the term nal portions
of the hydrocarbon so as to termnate in a CHerr]=CH group. Exanples of
al pha ol efins include 1-hexadecene [(CH err]=CH(CH err])[err]CHerr]],
1-octadecene ((CHerr]=CH(CHerr])[ernkCH err]] and the like. The term
"substantially straight-chain al pha olefin” neans an al pha ol efin which
contains mnimal branching (i.e., less than 20% of the carbon atons are
tertiary and/or quaternary carbon atons) in the nolecular structure. The

i i e br SOHITRY (TRt kiR b8 s50H iR Rg SRe iR 10 2 pEAFEY, ™
and/ or quateff dbauysoar.bon atons) in the nolecular structure. In this regard,

al coho?? having hydroxyl substitution at the 1, 2, or 3 positions at either
term ngig of the al kane are referred to as "term nal al cohol s". Al cohols

havi ngo iy drppey byt Bk Tity? Raifdy 100 Wal t@fSved from the reaction flask by using a gas

06  dispersion tube and pulling it into a four liter flask under vacuum. The catalyst

97 remained in the reaction flask. Product remaining on the catalyst was removed by
08 rinsing the contents of the flask with approximately 400 ml portions of toluene while
09

10 stirring, followed by pulling the toluene and crude product into a two liter flask

11  through a gas dispersion tube under vacuum. This rinsing/pulling procedure was
12 repeated additional three times. The toluene recovered in this procedure was stripped

13  on a rotovap at a temperature of approximately 95°C to 100°C under vacuum (~25

14 mm of Hg vacuum) and the resulting stripped product was combined with the
15 recovered crude alkylated methyl salicylate.

16

17

18  The combined crude alkylated methyl salicylate was then stripped at a temperature of
19  about 130°C at a pressure of approximately 1 to 10 mm of mercury. Further

20  stripping was conducted at a temperature of about 185°C to 191°C at a pressure of

21 approximately 1 to 10 mm of mercury. Product analysis indicated that about 94.7

:: weight percent of the methyl salicylate was alkylated.

24

o5  Example1 — Preparation of Alkyl Methyl Salicylate Using 1:1 Molar Ratio
26 of Qlefin to Methyl Salicylate

27

28  Methyl salicylate commercially obtained from Aldrich Chemical Company,

29 Milwaukee, Wisconsin, USA was alkylated using a long chain carbon feed. In this
:: example, 617.9 grams (2 moles) of a C,;-C,, alpha olefin fraction (available from

a2 Chevron Chemical Company, San Ramon, California, USA), was charged to a 2 liter,
33  three-neck oven dry flask. 304.3 grams (2 moles) of methyl salicylate, followed by
34 150 grams of AMBERLYST®36 (a solid acidic sulfonic acid resin catalyst
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-8- other than the 1, 2, or 3 positions of either term nus of the al kane
chain are referred to an "internal al cohols". Methodology In the nethods of
this invention, the al kylated al kyl salicylate products are prepared by

al kyl ati on of alkyl salicylate with a carbon feed having from about 15 to
about 50 carbon atons in the presence.gf a solid acidic alkylation catalyst
under conditions wherein the carbon feed al kyl ates the salicylate. Al kyl
salicylates are well known in the art and are either commercially avail abl e
or can be prepared by conventional synthetic nethods. For exanple, nethyl

sali cyPate tSmmercially available from Rohm & Haas, Philadelphia, Pennsylvania, USA), were
02

03
o4  Probe with controller, reflux condensor and a nitrogen blanket.

next charged to the flask. The flask was then equipped with a stirrer, temperature

05
06  The reaction mixture was heated to a temperature of 135°C over a period of 25

07 minutes and held at that temperature for approximately 61 hours while periodically
08 removing aliquots to check reaction completion. After 61 hours, the recovered

09

10 product was analyzed for its components which analysis is reported in Table I below:
11

12 TABLE I

13

14 COMPONENTS IN RECOVERED ALKYLATED METHYL

15 ALICYLA

16

17 COMPONENT WEIGHT PERCENT

18

19 Salicylic acid 1.5%

20 Olefin 6.5%

21 Alkyl methyl salicylate 87.5%

22 Methyl salicylate 4.5%

23

:: The product was filtered through a sintered glass filter. The filtered alkyl methyl
26 salicylate was heated to a temperature of 210°C over a period of about 45 minutes

27  and then stripped under vacuum of about 1 to 10 mm of Hg was applied. These

28  stripping conditions were maintained for about 30 minutes. The stripped product was
29  next cooled to 150°C and the vacuum broken with a nitrogen stream. 739.9 grams of
30
31
32
33
34

product was recovered. Analysis of this product is set forth in Table II below:
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avai l able from Al drich Chem cal Conpany, M| waukee, Wsconsin, USA and the
nmet hyl ester can be readily exchanged using conventi onal
transesterification techniques to provide for other alkyl salicylates.

Al kyl salicylate is alkylated by reacting therewith an approxi mate

equi nol ar anmount of a carbon feed haviigg from about 15 to about 50 carbon
atons in the presence of a solid acidic alkylation catalyst. Suitable solid
acidic alkylation catalysts include, by way of exanple, any acid catalyst
which is solid under the aIkyIatlon condltlons enployed S essentlally

i nsol ubte ip ' : e
g/litegpzof

salicylate [ in
ﬁgtgglt ygi) and pre?em%h‘ Hgve suﬁggﬁ)e porogﬁﬁ?ﬁokféK%%wa% |ve cofpt act

bet weeggt hgl catal yst and the reagentSALICYIRTEoOt her net hods of ensuri ng

ef f ect
COMPONENT WEIGHT PERCENT
07
08 Salicylic Acid 0.1%
09 Olefin 4.7%
10 | Alkyl Methyl Salicylate 95.2%
11
12

13  The above data demonstrates that the crude product obtained by the methods of this
14  invention contains substantially alkylated methyl salicylate. The above data further
15  demonstrates that after mild stripping, the product of Example 1 contains substantially

16 the same amount of alkylated methyl salicylate as compared to the stripped product of
17

18 Comparative Example A. The above data still further demonstrates that a product of
19 >95 weight percent alkylated methyl salicylate can be further obtained by use of the

20  Mmethods of this invention coupled with relative mild stripping conditions.
21

22 Insofar as Example 1 employs equimolar amounts of methyl salicylate and carbon

23 feed whereas Comparative Example A employs a 5:1 ratio of these components, these
24

. results establish that the methods of this invention do not require the use of excess

26 methyl salicylate to achieve substantial amounts of alkylated methyl salicylate.

27

28 While the invention has been described in terms of various preferred embodiments,

29  the skilled artisan will appreciate that various modifications, substitutions, omissions,

30 and changes may be made without departing from the spirit thereof. Accordingly, it
31 .. . . . -

22 is intended that the scope of this invention be limited solely by the scope of the

33 following claims, including equivalents thereof.

34
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contact during reaction can be avoi ded. -9- Suitable solid acidic

catal ysts in the art and include, by way of exanple,

f uorocaerﬁWﬂmgﬂgﬂ” pol yner het erogeneous acid catal yst (avail able
from DuPont’, N1, %De| awar e, USA under the tradenanme of NAFION[err]),
sulfonic acid resin catalysts (avail ajgl-e from Rohm & Haas, Phil adel phi a,
Pennsyl vani a, USA under the tradenane of AVMBERLYSI T[err], e.g.,

AMBERLYST[ err] 15 and AMBERLYST[err] 36) and the like. The catalyst is
generally used in an anount between about 5 and about 30 wei ght percent

rel at Pde t WiRT Y AIMEBAS: and preferably in an anount of about 20 weight

02

03

04 1. A method for alkylation of alkyl salicylate which method comprises:

05 (1) combining approximately equimolar amounts of a carbon feed

06 comprising an olefin or an alcohol of about 15 to about 50 carbon
07 atoms and an alkyl salicylate of the formula

08

09 OH O

10 | |

11 L COR

" @

13

14

15 wherein R is an alkyl group of from I to 6 carbon atoms; and (b)
16 alkylating said carbon feed onto said alkyl salicylate by combining the
17 mixture produced in (a) above with a solid acidic alkylation catalyst
18 under conditions sufficient to effect such alkylation.

19

20 2, The method according to Claim 1 wherein the long chain carbon feed is a
21 mixture of C,-C,; olefin.

22

23 3, The method according to Claim 2 wherein the long chain carbon feed is a
24 mixture of C,-Cyg alpha olefin.

25

26 o

29 4, The method according to Claim 3 wherein the long chain carbon feed is a
28 mixture of C,-C,, alpha olefin.

29

30 5, The method according to Claim 1 wherein said long chain carbon feed is
31 substantially straight chain olefin or alcohol.

32

33

34 This Sheet Has Been Replaced
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percent relative to the carbon feed. Approxi mate equi nol ar anounts of
carbon f I's reaction preferably include nolar ratios of
‘car bon fﬂmmnﬂmﬂu“ﬂumcyl ate. of fromabout 0.9:1 to about 1.1:1 and
more preférabl y frffom®abdut 0.95:1 to about 1.05:1. The reaction is
preferably conducted either neat or ilg8-an inert diluent under conditions
suitable for alkylating the alkyl salicylate with the carbon feed. Suitable
di luents include, by way of exanple, chlorobenzene, chlorinated
hydr oggr bons having a boiling point of greater than about 150[err]C,
par af Pns, ¢! ubr pf@hiefithdoictordfadol Ciginh 54 PherdiiGaldPh icRiini irthnh y
condugged at a terrpgr aturcemof froom about e1r010[erdr-})ii]’(‘,gtco zrilbout n1 C,?g)éind nor e
pr ef epgbl y at fsubstantiaiy stt@ghtehain®@l¢fin.about 140[err] C and can be conduct ed
either“in a batch or a continuous process. The specific tenperature or
tenpePdture range enployed during alkylation will depend upon various
fact ?b§1 ' 1&‘;!{ udTRg F{eﬂﬂxdsa?@&ﬂdfdgcto@hﬁﬁ MSWhereml Ry ﬁﬂztﬂ)ﬂ s&l'i@lﬁé s/ tedbte® Rvith
reaction. imzation o

06 the mixture of C,-Cy; olefin in the presence of a solid acidic alkylation

07 catalyst at a temperature of from about 100°C to about 180°C.

08

09 - - 3 - -

10 8. The method according to Claim 7 wherein said alkylation is conducted in a

11 continuous process.

12

i3 9, The method according to Claim 1 wherein said method is a batch method.

14

15 10.  The method according to Claim 1 wherein said solid acidic alkylation catalyst
16

17 is employed in an amount of from about 5 to about 30 weight percent relative
18 to the carbon feed.

19

20 11.  The method according to Claim 10 wherein said solid acidic alkylation catalyst
21 has a Hammett value of less than -2.

22

23 - . - - - . -

24 12.  The method according to Claim 11 wherein said solid acidic alkylation catalyst
25 is a fluorocarbonsulfonic acid polymer heterogeneous acid catalyst.

26 .

27 13.  The method according to Claim 11 wherein said solid acidic alkylation catalyst
28 is a sulfonic acid resin catalyst.

29

30 . . .0

31 14.  The method according to Claim 1 wherein R is an alkyl group of from 1 to 3
32 carbon atoms.

33

34 15.  The method according to Claim 14 wherein R is methyl.
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the tenperature based on such factors is well within the skill of the art.
When a batch process is enployed, requisite anounts of the reagents and

di | uent, are conbined into a reaction vessel and the reaction
is pref H 'ﬁ m@gﬂ ntained at a tenperature as recited above. :
Reacti on *pressu t critical ajyl the reaction pressure can be
at nospheric, sub-at m)spherl c and super™-at nospheric pressure and the

reaction is conducted for a period of tinme to effect al kyl ation.
Preferably, alkylation is effected over a period of fromabout 10 to about

100 hoar s refer abl 0 ut. 12 1o, about 50 hour The specific
v me ? 0B adnf mpiee eouing FoETER ik shadicrarisies sk ne Zcedibe.
i ncl udi g t he spgsdutécin (b) to hydrolysis under conditions sufficient to provide for

04 alkylated salicylic acid.

05
06
07
08
09
10
11
12
i3
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
T
29 his Sheey
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catal yst enployed in the alkylation reaction and the reaction tenperature.
Optim zation of reaction time based on the particular catal yst and reaction
tenperature enployed is well within the skill of the art. In a continuous
process, the solid acidic alkylation catalyst can be placed in a catal yst
bed in a continuous al kylation unit &@0d a stream of carbon feed and al kyl
salicyl ate passed through the unit under conditions to effect al kylation.
Preferably, the reaction paraneters are selected to provide for from about
5 to about 100 hours of catalyst contact tinme and a Liquid Hourly Space

Vel ocPty (LHSV) of from abopisPrA8T OFABSEIDRAIGRIRE- As before, reaction

pressgges are not critical and reaction pressures can be sub-atnospheric,
at nos %gric and super-atnospheric. The specific catalyst contact tinme and
LHSV

Fctovs’ | HEFoRtdts & metondR fikgiafng MgLiybie yuute R 3o, a0Eb R
react pgn agghlidiand appick Ak BRIRI Smofs bhRS! iiyRle £ Akyaing ONt 2t

06 feedstock.
07

08
o9
10
i1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
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herxer= -

particul ar catalyst and reaction tenperature enployed is viell within the
skill of the art. In either event, after reaction conpletion, the product
is optionally but preferably stripped to renove/any diluent, unreacted u
carbon feed, and the |ike. Because the nethods ,of thIS i nyentien provnde
for effectlve al kyl ation, stripping can be conducted; under. relatlvely n1|d
conditions, i.e., at tenperatures of fronlaboup/130[err]C to apout\ N
240[err] C and pressures of from aboutl-0.5 to .about” 10 nm of mercury. =~ By
the process of this invention, the alkyl salicylate can be allk b ted in
any of the positions, e.g., either ortho or para to the hydroxyl group, or
ortho or para to the ester group on the benzene ring. Cenerally, a mxture
of al kyl ati on product sAMKYLATION OF ALKYL SALICYLATE USING

A LONG. CHAIN CARBON FEED
KGR E

Field of the Invention
This invention is directed to alkylation of an alkyl salicylate using a long chain carbon
feed (e.g., a C;5-Cs, olefin or alcohol) to obtain products having 2 variety of uses,

including use as intermediates suitable for the preparation of overbased lubricating oil
additives.

State of the Art

Alkylation of alkyl salicylates (e.g., methyl salicylate) is known in the art. However,
to effect alkylation, a liquid, gaseous or solid strong acid catalyst, such as sulfuric
acid, methane sulfonic acjd, molten SbCl,-HCl, BF;, SnCl, or an acid ion exchange
resin, in combination with an alkylating feedstock and an excess of alkyl salicylate
relative to the feedstock or in combination with alkyl salicylate and an excess of
alkylating feedstock relative to the salicylate is typically employed in the art. Such
processes are disclosed, for example, in Deutsche Patentschrifts DD 269 619 and DD
272,065, U.S. Patent No. 5,225,588 and Japanese Patent Application No. 54/160335.

The processes disclosed in the art, however, suffer from many disadvantages. First,
a combination of washing steps and/or severe stripping of the resulting crude
alkylation product must be done to remove excess alkyl salicylate or excess alkylation
feed, particularly long chain alkylation feed, as well as any liquid acid catalyst or
dissolved gaseous acid catalyst which may have been used. However, excess alkyl
salicylate or excess alkylation feed is typically employed to ensure conversion to the
alkylated alkyl salicylate and, despite the resulting disadvantages of recovery,
stripping of the excess alkyl salicylate or excess alkylation feed from the reaction

Lnvmmrmomnea nec amests any % s by



result including sone dialkylation of the al kyl salicylate. The particul ar
m xture of al kylation products that results will depend on the specific
reaction conditions of the reaction. Preferably, dialkylation is mnimzed
to |l ess than about 5 weight percent of the product. In a preferred

enbodi nent, a predom nantly straight chain olefin or alcohol fraction
contai ni ng sone branching in the nol ecular structure at the double bond or
t he hydroxyl functionality may be uged, such as the olefin structures
depicted below [err] wherein Rerr], Rerr], and Rerr] formthe remai nder

of the carbon feed, e.g., a (Jerr]-Cerr] olefin. Suitable predom nantly
straight chain olefins and al cohols are those wherein about 75 to 100

nunber pefesanet ard icydling Ahistkvess 2Oa he@Bsarp stbp Froth ik ecomhied Poufoft he
i ndi vi dual carbon atons of the olefin or alcohol are either primry
(CH err] ¥Yi¢¥r

Second, the art discloses alkylation using only low carbon number alkylation feeds,
for example, propylene, octene, tetradecene, styrene, isopropanol and methyl-t-butyl
ether. German Patentschrift DD 269,619, for example, discloses alkylation of a
salicylic acid derivative in the presence of an acidic ion exchanger as the catalyst
using a linear or branched C,-C,, olefin (optionally aryl-substituted).

The use of higher carbon number alkylation feeds is not as efficient as alkylation with
lower carbon number feeds because such feeds are typically less reactive and methods
of compensating for the reduced reactivity are necessary such as the use of an excess
of alkyl salicylate relative to the alkylation feed.

In view of the above, methods for alkylation of alkyl salicylate using a long chain
carbon fee (e.g., C,5~C;s olefin or alcohol) wherein the process does not require an
excess of alkyl salicylate or an excess of alkylation feed would be desirable from both
a processing point of view and an economic point of view. It would also be desirable

that such methods be conducive to the efficient manufacture of alkylated alkyl
salicylate.

SUMMARY OF THE INVENTION

This invention is based, in part, on the discovery that alkyl salicylate may be
alkylated with a long chain carbon feed by using a solid acidic alkylation catalyst
preferably having a Hammett value (H,) of less than about -2 (more negative).

In addition to permitting the use of long chain carbon feeds, this invention is further
based, in part, on the discovery that the methods described herein provide for




secondary (-CHerr]-). Included in the ternms primary or secondary are al pha
olefins (-CH=CH err]) and internal olefins (-CH=CH ). In the converse, such
predom nantly straight chain olefins and al cohols can contain from9 to
about 25 nunber percent although preferably fromO to about 15 nunber
percent of tertiary carbon atons. Included within the termtertiary are
trisubstituted vinyl groups (>CH= CH) and vinylidine (> C =CHerr]).

-12- Predom nantly straight chain ol_f_fi n fractions are comrercially
avai |l abl e products such as Cerr]-Cerr] olefins, avail able from Et hyl

Cor porati on, Baton Rouge, Louisiana, USA and (Jerr]-Clerr] and Clerr]-
Clerr] olefin fractions, available from Chevron Chem cal Conpany,

substantially alkylated alkyl salicylate while using substantially equimolar amounts of
alkyl salicylate and alkylation feedstock during reaction. In turn, because the product
is substantially alkylated alicyl salicylate and further because substantially equimblar
amounts of reagents are employed, little unreacted alkyl salicylate or carbon feed
remains after reaction completion and, accordingly, the stripping and recycling steps
of the prior art are either greatly reduced or eliminated.

This invention is also based, in part, on the fact that since a solid acidic alkylation
catalyst is employed, efficiencies in the manufacturing of alkylated alkyl salicylates
are enhanced because the alkylated product is readily separated from the solid catalyst
(e.g., by filtration techniques or other equivalent methods).

In view of the above, in one of its method aspects, this invention is directed to a
method for alkylation of alkyl salicylate which method comprises:

(@  combining approximately equimolar amounts of a carbon feed comprising an
olefin or an alcohol of about 15 to about 50 carbon atoms and an alkyl
salicylate of the formula

OH O

o

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

(b) alkylating said carbon feed onto said alkyl salicylate by combining the
mixture produced in (a) above with a solid acidic alkylation catalyst under
conditions sufficient to effect such alkylation.
In a preferred embodiment, the carbon feed is preferably from about 20 to 50 carbon
atoms. More preferably, the carbon feed is a mixture of C,,-C;; olefins and still more

preferably a mixture of C,y-C,, alpha olefins or a mixture of C,-Cy alpha olefins.
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San Ranmon, California, USA. Straight chain olefins, containing | ess than
about 5 nole percent: branched ol efins, are avail able from Shell Chem cal
Conpany, Houston, Texas, USA. In a nore preferred enbodinment, the olefinis
an al pha olefin conprising a substantially straight-chain al kyl group
having at | east about 15 carbon atons and nore preferably between about 20
and 28 carbon atons. In a particularly preferred enbodi nent, the al pha

ol efin conprises a substantially straight-chain al kyl group having between
20 and 24 carbon atons. In an optldﬁ enbodi ment, after formation of the
al kyl ated al kyl salicylate in the manner descri bed above, the recovered
product can be subjected to conventional hydrolysis well docunented in the

o085 PRl Bl AP R bl Ealiet i D il et o o2
the alkylation catalyst and optionally, but preferably, is subsequently stripped under
relatively mild conditions, e.g., at temperatures of from about 130°C to about 240°C
and pressures of from about 0.5 to about 10 millimeters (mm) of mercury, it being
preferred, however, to maintain stripping temperatures as low as possible. In one
example, stripping is conducted at a temperature of about 130°C and a pressure of
from about 1 to 5 mm of mercury. In another example, stripping is conducted at a
temperature of from about 185°C to about 200°C, and then at a temperature between

about 230°C and 240°C while maintaining a pressure of less than about 10 mm of
mercury.

In still another preferred embodiment, the solid acidic alkylation catalyst has a
Hammett value (H,) of less than -2 (i.e., more negative).

The alkylated alkyl salicylates prepared by the methods described above are useful
intermediates in the preparation of overbased products which, when used as
lubricating oil detergent additives, exhibit excellent water tolerance, thermal stability,
detergency, compatibility and oxidation performance in finished lubricating oil
formulations. See, for example, U.S. Serial No. 08/ filed concurrently
herewith as Attorney Docket No. 005950-369 and entitled "OVERBASED

ALKYLATED ALKYL SALICYLATES" which application is incorporated herein by
reference in its entirety.

Alternatively, the alkyl salicylates can be subjected to hydrolysis to provide salicylic
acid which, in turn, can be overbased to provide useful detergent additives. See, for
example, British Patent No. GB 2 097 417 A, and U.S. Patent No. 4, 810 398 both of
which are incorporated herein by reference in their entlrety




preparation of lubricating oil additives. Specifically, these conpounds are
useful internmediates in the preparation of overbased products which, when
used as lubricating oil detergent additives, exhibit excellent water

tol erance, thermal stability, detergency, conpatibility and oxidation
performance in finished lubricating oil fornulations. See, for exanple,

U S Serial No. 08/ filed concurrently herewith as Attorney Docket No.
005950- 369 and entitled "OVERBASED AFKYLATED ALKYL SALI CYLATES" which
application is incorporated herein by reference in its entirety. - 13-

Alternatively, the nethyl salicylates can be subjected to hydrolysis to
provide salicylic

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

This inveation is directed to novel methods for alkylation of alkyl salicylate with a
long chain carbon feed using a solid acidic alkylation catalyst preferably having a
Hammett value ((H) of less than -2.

Surprisingly, when such solid acidic alkylation catalysts are employed, the alkylation
procedure does not require the use of an excess amount of alkyl salicylate or carbon
feed but, rather, essentially equimolar amounts of carbon feed and alkyl salicylate are
employed. Moreover, the resulting product is substantially alkylated. The use of the

solid acidic alkylation catalyst also permits facile separation of the catalyst from the
product.

However, prior to discussing this invention in detail, the following terms will first be
defined:

Definitions

The term "alkyl salicylates® refers to compounds of the formula:

OH O

@/COR

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.




acid which can be overbased to provide useful detergent additives. The

i nvention will be illustrated in greater detail 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 disclosure of the clains
to foll ow EXAMPLES Conparative Exanple A - Preparati on of Al kyl ated
Met hyl Salicylate Using an Excess of Methyl Salicylate The purpose of this

exanple is to determ ne the effect.gan product conposition when an excess of
met hyl salicylate relative to the carbon feed is enpl oyed during

al kyl ation. Specifically, nmethyl salicylate (from Al drich Chem cal Conpany,
M | waukee, W sconsin, USA) was al kylated with a CJerr}j-Cferr] olefin carbon

feed at enogday "alRiied Qikyﬁsal&c?lﬁtc"‘i&f@b&' to&mtyl eicylaest WhisR MR bdeaed. I n this

exanpl e, 1802.6 grans of errl_ r]
alkylated with a long cham carbon feed whlch alkylated products can be represented

by the formula:

OH O

COR

R
wherein 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 but preferably 1.
The term “carbon feed" or "carbon feedstock" refers to feeds suitable for use in
alkylating alkyl salicylate in the presence of a solid acidic alkylation catalyst.
Suitable feeds include, by way of example, olefins and alcohols. Mixtures of suitable

materials can also be used, e.g., a mixture of olefins, a mixture of alcohols, a
mixture of olefins and alcohols, and the like.

In the methods of this invention, the carbon feed is preferably an alcohol or olefin
having from about 15 to about 50 carbon atoms and more preferably from about 20 to
about 50 carbon atoms. In a particularly preferred embodiment, the carbon feed is a
mixture of C,,-Cy; olefins and still more preferably a mixture of C,-Cy4 alpha olefins
or a mixture of C,-Cy, alpha olefins.

The term "substantially straight-chain alkyl group" means an alkyl group which is
attached to the benzene ring of 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).
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olefin fraction (avail able from Chevron Chem cal Conpany, San Ranon,
California, USA), was charged to a 5 liter, four-neck oven dry fl ask

2457.5 granms of nethyl salicylate foll owed by 591.3 grans of
AMVBERLYST[ err] 36 sulfonic acid resin (avail able from Rohm and Haas,

Phi | adel phi a, Pennsyl vania, USA) were next charged to the flask. The flask
was then equi pped with a stirrer, tenperature probe with controller, reflux
condensor and a nitrogen bl anket. The.reaction m xture was heated to a
tenperature of 125[err]C over a period of 50 mnutes and hel d at that
tenperature for approximately 48 hours. After 48 hours, about 94.2%
conversion of the nethyl salicylate to al kyl nethyl salicylate had - 14-

Preferably, the substantially straight-chain alkyl group contains less than 15% tertiary
and/or quaternary mrbon 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.

Substantially straight-chain alkylated alkyl salicylates are preferably prepared by
reacting alkyl salicylate with either a substantially straight-chain olefin or alcohol.

The term “olefin® refers to any hydrocarbon containing a monoolefin group
(> C=C<) within its structure.

The term “alcohol” refers to any alkane compounds containing a monohydroxyl
substituent (-OH) within its structure.

The term “alpha olefin" refers to hydrocarbons containing a monoolefin group at one
of the terminal portions of the hydrocarbon so as to terminate in a CH,=CH- group.
Examples of alpha olefins include 1-hexadecene [(CH,=CH(CH,);;CH,], 1-octadecene
[(CH,=CH(CH,),sCH,] and the like.

The term “substantially straight-chain alpha olefin* means an alpha olefin which
contains minimal branching (i.e., less than 20% of the carbon atoms are tertiary
and/or quaternary carbon atoms) in the molecular structure.

The term “substantially straight-chain alcohol” means an alcohol which contains
minimal branching (i.e., less than 20% of the carbon atoms are tertiary and/or
quaternary carbon atoms) in the molecular structure. In this regard, alcohols having
hydroxyl substitution at the 1, 2, or 3 positions at either terminus of the alkane are
referred to as “terminal alcohols™. Alcohols having hydroxyl substitution at positions




occurred. The reaction m xture was cooled with stirring overnight to a
tenperature of about 50[err]C. The crude al kyl nethyl salicylate was
renoved fromthe 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 catal yst was renoved by rinsing
the contents of the flask with approximately 400 m portions of toluene
while stirring, followed by pullinggthe toluene and crude product into a
two liter flask through a gas dispersion tube under vacuum This
rinsing/pulling procedure was repeated additional three tines. The tol uene
recovered in this procedure was stripped on a rotovap at a tenperature of

appr oxi Nejuedrth@bhe !, RCok 3 pbsitions OF€ithey Bt miris (of Ahe Al clidin ¥RCiéERedand t he

resulting strjpped product was conbined with the recovered crude al kyl at ed

met hyl sdpiagyintemal algeholssnhi ned crude al kyl ated methyl salicylate was then
stripped at a tenperature of

Methodology

In the methods of this invention, the alkylated alkyl salicylate products are prepared
by alkylation of alkyl salicylate with a carbon feed having from about 15 to about 50
carbon atoms in the presence of a solid acidic alkylation catalyst under conditions
wherein the carbon feed alkylates the salicylate.

Alkyl salicylates are well known in the art and are either commercially available or
can be prepared by conventional synthetic methods. For example, methyl salicylate is
available from Aldrich Chemical Company, Milwaukee, Wisconsin, USA and the
methyl ester can be readily exchanged using conventional transesterification
techniques to provide for other alkyl @icylata.

Alkyl salicylate is alkylated by reacting therewith an approximate equimolar amount
of a carbon feed having from about 15 to about 50 carbon atoms in the presence of a
solid acidic alkylation catalyst.

Suitable solid acidic alkylation catalysts include, by way of example, any acid catalyst
which is solid under the alkylation conditions employed, is essentially insoluble in the
reaction medium (i.e., solubility of less than about 0.5 g/liter of reaction so_lution),
and capable of effecting alkylation of alkyl salicylate with a long chain carbon feed.
Preferred solid acidic alkylation catalysts have a Hammett value (H,) of less than
about -2 (i.e., more negative) and preferably have suitable porosity to permit effective

contact between the catalyst and the reagents so that other methods of ensuring effect
contact during reaction can be avoided.

l
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about 130[err]C at a pressure of approximately 1 to 10 nmm of nercury.
Further stripping was conducted at a tenperature of about 185[err]C to
191[err]C at a pressure of approximately 1 to 10 mm of nercury. Product
anal ysis indicated that about 94.7 wei ght percent of the nmethyl salicylate
was al kyl ated. Exanple 1 - Preparation of Al kyl Methyl Salicylate
Using 1:1 Molar Ratio of Oefin to Methyl Salicylate Methyl salicylate
comrercially obtained fromAl drich Gyem cal Conpany, M| waukee, W sconsin,
USA was al kyl ated using a |l ong chain carbon feed. In this exanple, 617.9
grans (2 noles) of a (Jerr]-Cferr] alpha olefin fraction (available from
Chevron Chem cal Conpany, San Ranon, California, USA), was charged to a 2

!5131} |egyl at es%ﬁ?ﬂﬁﬁgh@%&@c%&éysgr ans &?4%?/&% elr%rl]qg%q? WQ%PFW i c

sul f oni ¢ dhiodocashonsulfonicadojd polymer heterogeneous acid catalyst (available from
DuPont, Wilmington, Delaware, USA under the tradename of NAFION®), sulfonic
acid resin catalysts (available from Rohm & Haas, Philadelphia, Pennsylvania, USA
under the tradename of AMBERLYST®, e.g., AMBERLYST® 15 and
AMBERLYST® 36) and the like.

The catalyst is generally used in an amount between about 5 and about 30 weight
percent relative to the carbon feed, and preferably in an amount of about 20 weight
percent relative to the carbon feed.

Approximate equimolar amounts of carbon feed as used in this reaction preferably
include molar ratios of carbon feed to alkyl salicylate of from about 0.9:1 to about
1.1:1 and more preferably from about 0.95:1 to about 1.05:1.

The reaction is preferably conducted either neat or in an inert diluent under conditions
suitable for alkylating the alkyl salicylate with the carbon feed. Suitable diluents
include, by way of example, chlorobenzene, chlorinated hydrocarbons having a
boiling pbint of greater than about 150°C, paraffins, lubricating oil, and the like.

The reaction is preferably conducted at a temperature of froﬁ'f about 100°C to about
180°C, and more preferably at from about 120°C to about 140°C and can be
conducted either in a batch or a continuous process. The specific temperature or
temperature range employed during alkylation will depend upon various factors,
including the specific catalyst employed in the alkylation reaction. Optimization of
the temperature based on such factors is well within the skill of the art.

When a batch process is employed, requisite amounts of the reagents and diluent, if
. employed, are combined into a reaction vessel and the reaction is preferably

hand




-15- commercially avail able from Rohm & Haas, Phil adel phia, Pennsyl vani a,
USA), were next charged to the flask. The flask was then equi pped with a
stirrer, tenperature probe with controller, reflux condensor and a nitrogen
bl anket. The reaction mxture was heated to a tenperature of 135[err]C
over a period of 25 mnutes and held at that tenperature for approximtely
61 hours while periodically renoving aliquots to check reaction conpletion.
After 61 hours, the recovered produt® was anal yzed for its conmponents which

analysis is reported in Table | below TABLE I COVPONENTS | N RECOVERED
ALKYLATED METHYL SALI CYLATE

maintained at a temperature as recited above. Reaction pressures are not critical and
the reaction pressure can be atmospheric, sub-atmospheric and super-atmospheric
pressure and the reaction is conducted for a period of time to effect alkylation.
Preferably, alkylation is effected over a period of from aboui 10 to about 100 hours
and more preferably from about 12 to about SO hours. The specific time employed
during batch alkylation will depend upon various factors, including the specific
catalyst employed in the alkylation reaction and the reaction temperature.
Optimization of reaction time based on the particular catalyst and reaction temperature
employed is well within the skill of the art.

In a continuous process, the solid acidic alkylation catalyst can be placed in a catalyst
bed in a continuous alkylation unit and a stream of carbon feed and alkyl salicylate
passed through the unit under conditions to effect alkylation. Preferably, the reaction
parameters are selected to provide for from about 5 to about 100 hours of catalyst
contact time and a Liquid Hourly Space Velocity (LHSV) of from about 0.03 to about
5 hr'. As before, reaction pressures are not critical and reaction pressures can be
sub-atmospheric, atniosi;heric and super-atmospheric. The specific catalyst contact
time and LHSV employed during continuous alkylation will depend upon various
factors, including the specific catalyst employed in the alkylation reaction and the
reaction temperature. Optimization of catalyst contact time and LHSV based on the

particular catalyst and reaction temperature employed is well within the skill of the
anl

In either event, after reaction completion, the product is optionally but preferably
stﬁppéd to remove any diluent, unreacted carbon feed, and the like. Because the
methods of this invention provide for effective alkylation, stripping can be conducted
under relatively mild conditions, i.e., at temperatures of from about 130°C to about
240°C and pressures of from about 0.5 to about 10 mm of mercury.
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COMPONENT VEEI GHT PERCENT Salicylic acid
1.5% A efin 6. 5% Al kyl net hyl
salicylate ' 87.5% Met hyl salicylate
4.5% The product was filtered through a sintered glass filter. The filtered
al kyl methyl salicylate was heated to a tenperature of 210[err]C over a
peri od of about 45 m nutes and then stripped under vacuum of about 1 to 10
mm of Hg was applied. These strippi-hbr condi ti ons were nmi ntai ned for about
30 minutes. The stripped product was next cooled to 150[err]C and the
vacuum broken with a nitrogen stream 739.9 grans of product was recovered.
Anal ysis of this product is set forth in Table Il bel ow

By the process of this invention, the alkyl salicylate can be alkylated in any of the

positions, e.g., either ortho or para to the hydroxyl group, or ortho or para to the
ester group on the benzene ring. Generally, a mixture of alkylation products will
result including some dialkylation of the alkyl salicylate. The particular mixture of
alkylation products that results will depend on the specific reaction conditions of the
reaction, Preferably, dialkylation is minimized to less than about 5 weight percent of
the product.

In a preferred embodiment, a predominantly straight chain olefin or alcohol fraction
containing some branching in the molecular structure at the double bond or the
hydroxyl functionality may be used, such as the olefin structures depicted below:

R, -
>c=c1{2 R,CH=C

R, Ry

R,

vinylidine trisubstituted vinyl

wherein R,, R,, and R, form the remainder of the carbon feed, e.g., a C;5-Cs

olefin.
Suitable predominantly straight chain olefins and alcohols are those wherein about 75
to 100 number percent and preferably about 85 to 100 number percent of the
individual carbon atoms of the olefin or alcohol are either primary tCH,—) or
secondary (—CH,—). Included in the terms primary or secondary are alpha olefins
(—CH=CH,) and internal olefins (—CH=CH—). In the converse, such predominantly
straight chain olefins and alcohols can contain from 9 to about 25 number percent
although preferably from 0 to about 15 number percent of tertiary carbon atoms.
Included within the term tertiary are trisubstituted vinyl groups (>CH=CH-) and
vinylidine (> C=CH,).




-16- TABLE || COVPONENTS | N RECOVERED AND STRI PPED ALKYLATED METHYL
SALI CYLATE COMPONENT VEEI GHT PERCENT Sal i cylic Acid

0.1% A efin 4. 7% Al kyl Met hyl
Salicyl ate 95. 2% The above data denonstrates

that the crude product obtained by the nethods of this invention contains
substantially al kylated nethyl salicylate. The above data further

denonstrates that after mld stripping, the product of Exanple 1 contains
substantially the same anount of al kylated nethyl salicylate as conpared to

the stripped product of
Predominantly straight chain olefin fractions are commercially available products such
as C;4~C,y, olefins, available from Ethyl Corporation, Baton Rouge, Louisiana, USA
and Cy-Cys and Cy-Cyy olefin fractions, available from Chevron Chemical Company,
San Ramon, California, USA. Straight chain olefins, containing less than about 5

mole percent branched olefins, are available from Shell Chemical Company, Houston,
Texas, USA.

In a more preferred embodiment, the olefin is an alpha olefin comprising a
substantially straight-chain alkyl group having at least about 15 carbon atoms and
more preferably between about 20 and 28 carbon atoms. In a particularly preferred -

embodiment, the alpha olefin comprises a substantially straight-chain alkyl group
having between 20 and 24 carbon atoms.

In an optional embodiment, after formation of the alkylated alkyl salicylate in the
manner described above, the recovered product can be subjected to conventional
hydrolysis well documented in the art to provide for the alkylated salicylic acid.

Utility

The alkylated methyl salicylates described herein are useful as intermediates in the
preparation of lubricating oil additives. Specifically, these compounds are useful
intermediates in the preparation of overbased products which, when used as
lubricating oil detergent additives, exhibit excellent water tolerance, thermal stability,
detergency, compatibility and oxidation performance in finished lubricating oil
formulations. See, for example, U.S. Serial No. 08/___, filed concurrently
herewith as Attorney Docket No. 005950-369 and entitled “OVERBASED

ALKYLATED ALKYL SALICYLATES" which application is incorporated herein by
reference in its entirety.
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Conpar ati ve Exanple A The above data still further denonstrates that a
product of > 95 wei ght percent al kylated nethyl salicylate can be further
obt ai ned by use of the nethods of this invention coupled with relative mld
stripping conditions. Insofar as Exanple 1 enploys equi nol ar amounts of

met hyl salicylate and carbon feed whereas Conparative Exanple A enploys a
5:1 ratio of these conponents, these results establish that the nethods of
this invention do not require the ud8-of excess nethyl salicylate to

achi eve substantial amounts of al kyl ated nethyl salicylate. Wile the

I nvention has been described in terns of various preferred enbodi nents, the
skilled artisan will appreciate that various nodifications, substitutions,
om ssi ons,Alternativieby) gleesmathyl salicylatde can bdsubfectbetartydrolysis tnprovide saliaylit

t hereof . Accprdi pgl it is i.ntended that the scopg.of this invention be
limted scﬂcﬁf‘yﬂ'ﬁgﬂké’e{aﬁ%h’?&%‘f* dﬁtﬁrgff‘g?‘ﬁgt,quhcl udi ng equi val ents
t her eof . ,

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

Comparative Example A ~ Preparation of Alkylated Methyl Salicylate
Using an Excess of Methyl Salicylate

The purpose of this example is to determine the effect on product composition when

an excess of methyl salicylate relative to the carbon feed is employed during
alkylation.

Specifically, methyl salicylate (from Aldrich Chemical Company, Milwaukee,
Wisconsin, USA) was alkylated with a C,,-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 C,-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 resm (aw}ailable
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 condensor 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 temperature for approximately 48 hours. After 48 hours,




-17- WHAT IS CLAIMED | S: 1. A nmethod for al kylation of alkyl salicylate
whi ch net hod conprises: (a) conbi ni ng approxi mately equi nol ar anounts of
a carbon feed conprising an olefin or an al cohol of about 15 to about 50
carbon atons and an al kyl salicylate of the formula [err] wherein Ris an
al kyl group of from1l1l to 6 carbon atons; and (b) al kylating said carbon
feed onto said alkyl salicylate by conbining the mxture produced in (a)

above with a solid acidic al kylationgcatal yst under conditions sufficient
to effect such al kyl ation.

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 phllihg the toluene and crude product into a two liter flask
through a gas dispersion tube under vacuum. This rinsing/pulling procedure was
repeated additional thfee times. The toluene recovered in this procedure was stripped
on a rotovap at a temperature of approximately 95°C to 100°C 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 1 — Preparation of Alkyl Methyl Salicylate Using 1:1 Molar Ratio
of Olefin to Methyl Salicylate

Methyl salicylate commercially obtained from Aldrich Chemical Company,
Milwaukee, Wisconsin, USA was alkylated using a long chain carbon feed. In this
example, 617.9 grams (2 moles) of a C,,-C,, alpha olefin fraction (available from
Chevron Chemical Company, San Ramon, California, USA), was charged to a 2 Iiter,

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




2. The met hod according to Caim1 wherein the long chain carbon feed is
a mxture of Jerr]-Clerr] olefin. 3. The met hod according to Caim2
wherein the long chain carbon feed is a mxture of Clerr]-CJerr] al pha

ol efin. 4. The met hod according to Caim3 wherein the | ong chain carbon

feed is a mxture of (Jerr]-Clerr] al pha olefin. 5. The net hod according
to daim1l wherein said |long chain carbon feed is substantially straight

chain ol efin or alcohol. -18- 6.-15- The nethod according to Claimb5
wherein said | ong chain carbon feed is a

commercially availgble 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 condensor 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

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

TABLE I
MPONE RED ALKYLATED
SALICYLATE
COMPONENT RCENT
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:
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substantially straight chain olefin. 7.
wherein the nethyl salicylate is reacted with the m xture of

The nethod according to Caiml

Cerr]-Cerr]olefin in the presence of a solid acidic al kylation catal yst

at a tenperature of from about 100[err] to about 180[err]C. 8.

The

met hod according to G aim7 wherein said alkylation is conducted in a
conti nuous process. 9. The met hod according to Caim1l1 wherein said

met hod is a batch nethod. 10. Thd6rmet hod according to Caiml

wher ei n

said solid acidic alkylation catalyst is enployed in an anmount of from

about 5 to about 30 wei ght percent relative to the carbon feed.

The

nmet hod according to Caim 10 wherein said solid acidic al kyl ati on catal yst

has a Hafffett valde or Tess tnan -2, 12, The et nod accor di ng
wherein faid solid acidic al kyl ati d¥BLR I yst
COMPONENTS IN RECOVERED AND STRIPPED ALKYLATED METHYL
SALICYLATE |
COMPONENT WEIGHT PERCENT

Salicylic Acid 0.1%

Olefin 4.7%

Alkyl Methyl Salicylate 95.2%

The. above data demonstrates that the crude product obtained by the methods of this
invention contains substantially alkylated methyl salicylate. The above data further
demonstrates that after mild stripping, the product of Example 1 contains substantially
the same amount of alkylated methyl salicylate as compared to the stripped product of
Comparative Example A. The above data still further demonstrates that a product of
>95 weight percent alkylated methyl salicylate can be further obtained by use of the

methods of this invention coupled with relative mild stripping conditions.

Insofar as Example 1 employs equimolar amounts of méthyl salicylate and carbon
feed whereas Comparative Example A employs a 5:1 ratio of these components, these
results establish that the methods of this invention do not require the use of excess

methyl salicylate to achieve substantial amounts of alkylated methyl salicylate.

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‘spidt thereof. Accordingly, it
is intended that the scope of this invention be limited solely by the scope of the

following claims, including equivalents thereof.

aim1l1l



I's a fluorocarbonsul fonic acid pol yner heterogeneous acid catal yst. 13.
The met hod according to Caim11l wherein said solid acidic alkylation
catalyst is a sulfonic acid resin catalyst. 14. The net hod according to
Claim1l wherein Ris an alkyl group of from1l to 3 carbon atons. The

met hod according to G aim 14 wherein R is nethyl thod
according to Caim 1 which further conprises treulllmmllmm)qmum produced
in (b) to hydrolysis under conditiong-sufficient te pfowi de kyl at ed

salicylic acid.

WHAT IS CLAIMED IS:

1. A method for alkylation of alkyl salicylate which method comprises:
(@) combining approximately equimolar amounts of a carbon feed
comprising an olefin or an alcohol of about 15 to about 50 carbon
atoms and an alkyl salicylate of the formula

OH O
/cu:0R

Q

wherein R is an alkyl group of from 1 to 6 carbon atoms; and (b)
alkylating said carbon feed onto said alkyl salicylate by combining the
mixture produced in (a) above with a solid acidic alkylation catalyst
under conditions sufficient to effect such alkylation.

2. The method according to Claim 1 wherein the long chain carbon feed is a
mixture of C,,-Cy; olefin.

3. The method according to Claim 2 wherein the long chain carbon feed is a
mixture of C,-Cy alpha olefin.

4, The method according to Claim 3 wherein the long chain carbon feed is a
mixture of C,,-C,, alpha olefin.

5. The method according to Claim 1 wherein said long chain carbon feed is
substantially straight chain olefin or alcohol.




10.

11.

12.

13.

14.

15.
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The method according to Claim § wherein said long chain carbon feed is a
substantially straight chain olefin.

The method according to Claim 1 wherein the methyl .sa.licylate is reacted with
the mixture of C,-Cy; olefin in the presence of a solid acidic alkylation
catalyst at a temperature of from about 100°C to about 180°C.

The method according to Claim 7 wherein said alkylation is conducted in a
continuous process.

The method according to Claim 1 wherein said method is a batch method.

The method according to Claim 1 wherein said solid acidic alkylation catalyst

is employed in an amount of from about 5 to about 30 weight percent relative
to the carbon feed.

The method according to Claim 10 wherein said solid acidic alkylation catalyst
has a Hammett value of less than -2.

The method according to Claim 11 wherein said solid acidic alkylation catalyst
is a fluorocarbonsulfonic acid polymer heterogeneous acid catalyst.

The method according to Claim 11 wherein said solid acidic alkylation catalyst
is a sulfonic acid resin catalyst.

The method according to Claim 1 wherein R is an alkyl group of from 1 to 3
carbon atoms.

The method according to Claim 14 wherein R is methyl.
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16.  The method according to Claim 1 which further comprises treating the product

produced in (b) to hydrolysis under conditions sufficient to provide for
alkylated salicylic acid.
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ALKYLATION OF ALKYL SALICYLATE USING A LONG CHAIN CARBON FEED

ABSTRACT OF THE DISCLOSURE

Disclosed is a method for alkylating alkyl salicylate using a solid acidic alkylatioh

catalyst and approximately equimolar amounts of alkyl salicylate and alkylating
feedstock.




