
EP 0172 906 B2 Description This invention relates to an Improved process
for preparing substituted carboxylic acids from aliphatic poly- mers of
lower olefins and acidic reactants such as maleic anhydride. More
specifically, It relates to an improved 6   three-step process for
preparing such acids using reduced amounts of chlorine. 



Carboxylic acids substituted with substantially aliphatic substituents
derived from polymerization of lower olefins have been described In the
prior art, and have many important Industrial uses. For example, they can
be used as anti-rust agents in various organic media such as normally
liquid fuels and lubricating oils. They can also serve as Intermediates for
the formation of metal salts, esters, and nitrogen-containing products
which 1o  are useful as viscosity Index Improvers, dispersants, etc., for
oil-based lubricants and normally liquid fuels. 



Such carboxylic acids can be prepared by thermally reacting an aliphatic
hydrocarbon or halogenated all- phatic hydrocarbon with unsaturated acids
or acid derivatives at a temperature above about 200C. The hy- drocarbon
typically is an olefin polymer such as polypropene or polybutene having a
number average molecular weight above about 200. The rate of conversion of
such reactions, however, is low and attempts to improve 15  the conversion
rate by increasing the reaction temperature and/or using super-atmospheric
pressure results 



in degradation of maleic anhydride to useless carbon dioxide, water and
tarry solids. This results in both waste of the valuable malic anhydride
and contamination of the acrylating agent that has been produced. One
method for improving the conversion rate, particularly when using an
aliphatic hydrocarbon alkylating agent, Involves carrying out the reaction
In the presence of chlorine. In many instances, high temperatures and 20
long reaction times are still required. These facts, coupled with the
necessity for the use of chlorine which is 



relatively dangerous to use, as well as being expensive and sometimes in
short supply, make It desirable to develop alternative methods for the
preparation of substituted carboxylic acids or derviatives, which methods
are more economical In their use of chemicals an energy. One such method
has been described In U.S. Patent 3,912,764. It comprises a two-stage
process In which 25  an olefin polymer Is first caused to undergo a thermal
reaction with maleic anhydride to a point short of con- 



version of all of said maleic anhydride, and subsequently an amount of
chlorine less than one mole for each remaining mole of maleic anhydride is
added, and the reaction Is continued in the presence of said chlorine.
While this process Is said to be more economical than those previously
known since It uses a relatively small amount of chlorine and, to a large
extent, can be carried out at relatively low temperatures, It is
Inefficient in 30  that the product Is described as containing on the order
of 30%. unreacted olefin polymer. 



Another process for preparing substituted carboxylic acids Is by the
reaction of a halogenated high molec- ular weight polymer of one or more
lower olefins with an acidic reagent such as maleic anhydride. Such halo-
genated polymers are usually made by halogen treatment of a hydrocarbon
polymer itself and their production requires an average of at least one
mole of halogen per mole of hydrocarbon polymer. A variant of the
halogenated hydrocarbon route to succinic acid acylating agents is the
process disclosed 



In U.S. Patents 3,215,707 and 3,231,587. This process comprises first
preparing a mixture of high molecular weight hydrocarbon polymer and maleic
anhydride and then contacting this mixture, at a temperature of about 1400C
to about250C, with at leastone mole of chlorine foreach mole of maleic
anhydride present. The reaction takes place over a period of five hours or
more. This process also requires the use of large amounts of chlorine 40
relative to the amount of maleic anhydride incorporated. Since It is well
known that chlorine Is highly corrosive 



towards many materials normally used to construct large scale reactors, the
presence of large amounts of chlor- ine usually necessitates the use of
special reactor equipment fabricated from high-cost materials. Often the
final products from such reactions contain at least 0.4% residual chlorine,
which is unnecessary to their function as additives or additive
intermediates and may, in some Instances, be determined to their function.
45      Published French Application 2,201,309 describes a two-stage
process wherein in the first stage an olefin 



polymer is reacted thermally with maleic anhydride to a point well short of
conversion of all the maleic anhydride. In the second stage, an amount of
chlorine less than one mole for each mole of maleic anhydride is introduced
Into the polymer/anhydride mixture to complete the reaction. The product
mixtures resulting from this process are described as containing more than
30% unreacted olefin polymer. Since the presence of unreacted olefin 50
polymer in the succinic acid acylating reagents used In commerce performs
no known useful function, the proc- 



ess of the 309 published application results in the loss of a valuable
petrochemical intermediate. This is par- ticularly true since neither the
'309 published application nor the general prior art disclose efficient,
economical means for separating unreacted olefin polymer from such
carboxylic acids. In U.S. Patent 4,110,349, substituted carboxylic acids of
the type prepared by the aklylation of maleic an- 55  hydride with an
olefin polymer (e.g., polybutene) are prepared by a two-step method which
is more economical 



and efficient than previously known methods. In the first step, the
alkylating hydrocarbon Is reacted with an unsaturated dicarboxylic acid or
derivative thereof in an amount of the latter equal to about 30-90% by
weight of the amount required to afford the desired product, optionally in
the presence of a small amount of chlorine. 2 This is the replacement sheet



EP 0172 906 B2 In the second step, additional acid or derivative thereof is
added and the reaction is continued In the presence of added chlorine. 



The present invention Is directed to an Improvement in the art of producing
substituted carboxylic acids from aliphatic polymers of lower olefins and
acidic reactants, such as maleic anhydride, which offer the advan- 5
tagesof a low chlorine consumption and high conversion of both maleic
anhydride and oiefin polymer reactants. In one aspect, the invention
provides a process for preparing substituted carboxylic acids or
derivatives thereof comprising the steps of: 



(I) reacting at a temperature of about I [err], a mixture of (A) at least
one aliphatic polymer of a lower olefin with, (B) at least one acidic
reactant selected from fumaric acid, itaconic, maleic acid, and the ahydr-
10     Ides, lower alkyl esters, acyl chlorides and acyl bromides of any of
said acids, in the presence of about 0.05 to 0.15 equivalent of chlorine
per equivalent of (A) until all of the chlorine has reacted to provide a
first intermediate product; 



(ll) continuing the reaction in the absence of chlorine at a temperature of
from about [er] until a con- version of 0.4 to 1.1 equivalents of (B) per
equivalent of (A) is attained to provide a second Intermediate 15
product; and [err] reacting said intermediate with about 0.2 to 1.5
equivalents of chlorine per equivalent of (A) used In stop (I) at a
temperature of about  [err] 



In a further aspect, the invention provides a process for preparing
hydrocarbon substituted succinic an- hydrides comprising the steps of: 20
(I) reacting at a temperature of about  [err] a mixture of (A) at leastone
aliphatic polymerof a lower olef In with (B) maleic anhydride, in the
presence of about 0.05 to 0.15 equivalent of chlorine per equilvalent of
maleic anhydride until no additional hydrogen chloride Is evolved to
provide a first Intermediate product 



(I) continuing the reaction In the absence of chlorine at a temperature of
from aboult [err] until a conversion of about 0.5 to 0.85 equivalent of
maleic anhydride per equivalent of (A) Is attained to provide 25      a
second Intermediate product; and (III) reacting said second Intermediate
product with from about 0.2 to 1.0 equivalent of chlorine per equiv- alent
of (A) used In stop (l) at a temperature of about  [err] 



Preferred embodiments of the Invention are described below. Substituted
carboxylic acids and derivatives thereof are prepared In accordance with
the invention from 30  (A) at least one aliphatic polymer of at least one
lower olefin, and (B) at least one acidic reactant of the type described
hereinafter. The description of these polymers as being aliphatic is
Intended to include polymers that are substantially aliphatic and which
contain no more than 10% non-aliphatic carbon atoms, that [err] carbon 



atoms which are part of an alicyclic ring. Thus, a polymer containing, e.g.
5% of Its carbon atom In alicyclic ring structures and 95% of its carbon
atom In aliphatic structures would be an aliphatic polymer within the con-
35  text of this invention. The aliphatic polymers may also contain, and
preferably will contain an olefinic bond. More preferably, the polymers
will contain no more than one olefinic or acetylenic carbon-carbon bond for
every ten carbon-carbon bonds in the molecule. 



The lower oldefins from which the aliphatic polymers (A) are made are those
containinng up to seven carbon atoms. These olefins can be mono- or
diolefins; the latter can be conjugated or non-conjugated. Preferably, 40
the defins used to prepare the polymers used are monoolefins. More
preferably, they are mono-1-olefins, and most preferably, they are [err]
mono-1-olefins. Exemplary of the lower defins which can be used to prepare
the aliphatic polymers (A) are ethylene, pro- 



pylene, 1- and 2-butene, isobutene, the pentenes (all aliphatic isomers),
the hexenes (all aliphatic Isomers) and the heptenes (all aliphatic
Isomers). 45      Among the conjugated lower diolefins which can be used to
prepare the polymers (A) are butadiene, Iso- prene, 1 ,3-pentadiene and 1
,3-hexdlene; non-conjugated defins include I A-pentadiene, 1 ,4-hexadiene,
1,5- hexadlene, etc. 



Preferred monoolefins for the preparation of the aliphatic polymers are
ethylene, propylene, 1- and 2-bu- tene, and especially Isobutene. Preferred
conjugated lower defins which can be used to prepare the polymers 50  (A)
used In this Invention Include butadlene and isopropene
(2-methyl-1,4-butadiene), while the preferred non- conjugated lower defines
which can be used to prepare the polymers (A) and 1,4 hexadione and
1,4-penta- dbene. 



The aliphatic polymers (A) used in this invention can be h6mo- or
Interpolymers. If they are of the latter type, they can be co-, ter-,
tetra-, etc., polymers and they can be ordinary chain Interpolymers or
graft copo- 5U  lymers. In general, homopolymers are preferred, although
copolymers such as ethylene/propylene copolymers and terpolymers and
Interpolymers made form monomers having the same carbon content, such as 1,
cls-2, trans-2, and isobutene are often used. 
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