
EP 0 238 632 B1 Description The present invention relates to metal reaction
products of Mannich type compounds and a Schiff base which generally do not
degrade fuels and yet reduce the ignition temperature of soot as in a
diesel 5  particulate trap. DE-A- 2,443,017 and corresponding
US-A-4,044,036 relate to one-to-one metal complexes of bis- azomethines
which are useful as pigments. SU-A- 794,015 relates to copper chelate
aqua-complexes suitable as antioxidants for synthetic ester- type
lubricating oils. The chelates are obtained by the reaction of the
corresponding phenol Mannich base 10  with copper acetate in a basic medium
in methyl alcohol at room temperature. US-A- 3,574,837 to Pacheco et al
relates to Schiff bases which are useful as fungicides. US-A- 3,875,200 to
L'Eplattenier et al relates to bis-azomethine pigments. US-A- 3,945,933 to
Chibnik et al relates to a multiple metal salt complex of an
organic-substituted nitrogenous compound which can be prepared by reacting
an organic compound, a polyamine containing at 15  least two nitrogen atoms
and at least two metal compounds, at least one of which is a salt capable
of forming a complex with the polyamine and also capable of forming a
complex with said second metal compound. US-A- 3,988,323 to L'Eplattenier
relates to 1:1 and 2:1 metal complexes of bis-hydrazides which are useful
as pigments for high molecular weight organic materials. 20     US-A-
4,029,683 to Arantani et al relates to a process for producing an optically
active alkyl chrysanthemate wherein 2,5-dimethyl-2,4-hexadiene is reacted
with an alkyl diazoacetate in the presence of a copper complex coordinated
with a Schiff base. US-A- 4,044,036 to Hari et al relates to 1:1 metal
complexes of bis-azomethines. US-A- 4,093,614 to Chibnik et al relates to a
multiple metal salt complex of an organic-substituted 25  nitrogenous
compound which can be prepared by reacting an organic compound, an amine
containing at least two nitrogen atoms and at least two metal compounds, at
least one said metal being a salt capable of forming a coordinated complex
of the Werner-type with the amine and also capable of forming a complex
with the said second metal compound. GB-A-20 64 548 relates to extreme
pressure and friction modifying additives consisting in a 30
molybdenum-containing composition, which compositions are prepared by the
reaction of an acid of molybdenum, a phenol or an aldehyde condensation
product thereof and a primary or secondary amine or an aldehyde
condensation product thereof. US-A-36 52 241 describes turbine fuel
compositions containing a) a substituted carbamate and b) an aldehydeamine
condensation product and a method for operating a turbine engine. 35
Finally US-A-33 48 932 discloses the use of a combination of metals from
two groups, namely groups A and B, in order to improve the burning
properties of liquids and solids. Group A consists of salts of Fe, Mn and
Cu. Group B consists of Pb, Co, Ni, Zn, Cr, Sb, Sn and V. Various anions
for the metal salts can be used and the reference specifically discloses
N,[err]-disalicylidene-1,2-ethanediamine as a Schiff base. Compounds useful
as distillate fuel additives are produced by the reaction product of a
hydroxyl-and/or 40 thiol-containing aromatic, an aldehyde or ketone, and a
hydroxyl- and/or thiol-containing amine and at least one transition
metal-containing agent and at least one Schiff base. The (A)
hydrocarbon-based substituted hydroxyl-and/or thiol-containing aromatic
compound of the present invention generally has the formula 45 [ERR] 50
where Ar is an aromatic group such as phenyl or polyaromatic group such as
naphthyl, and the like. Moreover Ar can be coupled aromatic compounds such
as naphthyl, phenyl, etc., wherein the coupling agent is 0, S. CH2, a lower
alkylene group having from 1 to 6 carbon atoms, NH, and the like with [err]
and XH generally being pendant from each aromatic group. Examples of
specific coupled aromatic compounds include diphenyl amine, diphenyl
methylene and the like. The number of "m" XH groups is usually from 1 



55  to 3, desirably 1 or 2, with 1 being preferred. The number of "n"
substituted [err] groups is usually from 1 to 4, desirably 1 or 2 with a
single-substituted group being preferred. X is O and/or S with O being
preferred. That is, if m is 2, X can be both 0, both S, or one O and one S.
[err] can be a hydrogen or a hydrocarbon- based substitute having from 1 to
100 carbon atoms. Such substituents include the following: 2    EP 0 238
632 B1 1. Hydrocarbon substituents, that is aliphatic (for example alkyl or
alkenyl), alicyclic (for example cycloalkyl or cycloalkenyl) substituents,
aromatic-, aliphatic- and alicyclic-substituted aromatic nuclei and the
like, as well as cyclic substituents wherein the ring is completed through
another portion of the molecule (that is, any two indicated substituents
may together form an alicyclic radical). 5    2. Substituted hydrocarbon
substituents, that is, those containing non-hydrocarbon radicals which, in
are context of this invention, do not alter the predominantly hydrocarbon
character of the substituent. Those skilled in the art will be aware of
suitable radicals (e.g., halo, (especially chloro and fluoro), alkoxyl,
mercapto, alkylmercapto, nitro, nitroso, sulfoxy, etc.). 3. Hetero
substituents, that is substituents which, while predominantly hydrocarbon
in character within 10   the context of this invention, contain atoms other
than carbon present in a chain or ring otherwise composed of carbon atoms.
Preferably [err] is an alkyl having 1 to 100 carbon atoms, or especially an
alkyl having from 1 to 30 carbon atoms, more desirably from 7 to 20 carbon
atoms, an alkenyl having 2 to 30 carbon atoms, more desirably from 8 to 20
carbon atoms, a cycloalkyl having from 4 to 10 carbon atoms, more desirably
from 5 15  to 7 carbon atoms, an aromatic group having from 6 to 30 carbon
atoms, an aromatic-substituted alkyl or alkyl-substituted aromatic having a
total of from 7 to 30 carbon atoms and more, desirably from 7 to 12 carbon
atoms. [err] preferably is an alkyl having from 7 to 20 carbon atoms with
from 7 to 14 carbon atoms being highly preferred. Examples of suitable
hydrocarbon-based substituted hydroxyl-containing aromatics include the
various naphthols, and more preferably the various alkyl-substituted
cathechols, resorcinols, and - 20 hydroquinones, the various xylenols, the
various cresols, aminophenols, and the like. Examples of various suitable
(A) compounds include heptylphenol, octylphenol, nonylphenol, decylphenol,
dodecylphenol, tetrapropylphenol, eicosylphenol, and the like.
Dodecylphenol, tetrapropylphenol and heptylphenol are especially preferred.
Examples of suitable hydrocarbon-based substituted thiol-containing
aromatics include heptylthiophenol, octylthiophenol, nonylthiophenol,
dodecylthiophenol, tetrapropylthiophenol, and the like. 25  Examples of
suitable thiol- and hydroxyl-containing aromatics include
dodecylmonothioresorcinol, 2-mercap- toalkylphenol where the alkyl group is
as set forth above. [err] is H, an amino group or a carboxyl group with H
being preferred. The (B) compound of the present invention has the formula
30 [ERR] 35  or a precursor thereof. R2 and R3, independently, can be
hydrogen, a hydrocarbon such as an alkyl having from 1 to 18 carbon atoms
and more preferably 1 or 2 carbon atoms. The hydrocarbon can also be a
phenyl- or an alkyl-substituted phenyl having from 1 to 18 carbon atoms and
more preferably from 1 to 12 carbon atoms. Additionally, R3 can be a
carbonyl or a carboxyl-containing hydrocarbon where the hydrocarbon is as
described immediately above. Examples of suitable (B) compounds include the
various 40  aldehydes and ketones such as formaldehyde, acetaldehyde,
propionaldehyde, butyraldehyde, valeral- dehyde, benzaldehyde, and the
like, as well as methyl ethyl ketone, dimethyl ketone, ethyl propyl ketone,
butyl methyl ketone, glyoxal, glyoxylic acid and the like. Precursors of
such compounds which react as aldehydes under reaction conditions of the
present invention can also be utilized and include paraformal- dehyde,
trioxane, formalin and the like. Formaldehyde and its polymers, for
example, paraformaldehyde are 45  preferred. Naturally, mixtures of the
various (B) reactants can be utilized. 



It is an important aspect of the present invention to utilize a (C)
hydroxyl- and/or thiol-containing amine compound with the
hydroxyl-containing compound being preferred. The amino group is desirably
a primary amine or a secondary amine. Generally, the thiol- and/or
hydroxyl-containing amine compound has from 1 to 10 primary or secondary
amine groups therein from 1 to 10 thiol groups therein, and from 1 to 10 so
hydroxyl groups therein. Desirably, such a compound contains one or two
amine groups as well as one or two thiol groups and one or two hydroxyl
groups therein. Representative examples of thiol-containing amine compounds
include 2-mercaptoethyl amine, N-(2-mercaptoethyl)ethanol amine and the
like. The preferred hydroxyl-containing amine compound can be a compound
having the formula 55 HO-[err] e.g. a cyclohydrocarbyl hydroxyl-containing
amine or a compound having the formula 3    EP 0238 632 B1 [ERR] 5 The
cyclohydrocarbyl compound can contain from 1 to 10 hydroxyl groups, and
preferably one or two. Desirably the hydroxyl group is pendant from the
ring structure. The number of amino groups is from 1 to 10 with one amino
group being preferred. The amino group is also desirably pendant from the
ring 10  structure. The number of carbon atoms in the cyclohydrocarbyl
group is from 3 to 20, with a cycloalkyl having from 3 to 6 being
preferred. Examples of such cyclohydrocarbyl hydroxyl-containing amines
include 2-aminocyclohexanol and the like. In the compound having the
formula 15  HO-[err] R4 is a hydrocarbon-based group having from 1 to 20
carbon atoms. R4 can be linear, branched, and the like. Desirably, [err] is
an alkylene having from 2 to 6 carbon atoms, and preferably has 2 or 3
carbon atoms. Considering [err] of the formula 20 [ERR] 25 it is hydrogen
or a hydrocarbon-based group having from 1 to 20 carbon atoms. [err] can be
linear, branched, or the like. Desirably [err] is alkyl having from 1 to 20
carbon atoms and more desirably from 1 to 2 carbon atoms. Preferably, [err]
is a hydrogen atom. The number of repeating units, that is "o" is 1 to 10
with 1 being preferred. [err] is a hydrogen atom, a 30  hydroxyl-containing
hydrocarbon-based group having from 1 to 20 carbon atoms, a
hydrocarbon-based primary amino group having from 1 to 20 carbon atoms or a
hydrocarbon-based polyamino group having from 1 to 20 carbon atoms.
Desirably, the hydroxyl-containing hydrocarbon-based group is an alkyl
containing from 1 to 20 carbon atoms, desirably 2 or 3 carbon atoms with 2
carbon atoms being preferred. Desirably, the hydrocarbon-based-containing
amino group is an alkyl amino group such as a primary amino 3s group
containing from 1 to 20 carbon atoms, more desirably 2 or 3 carbon atoms
with 2 carbon atoms being preferred. The hydrocarbon-based-containing
polyamino group desirably is an alkyl group containing from 1 to 20 carbon
atoms, more desirably 2 or 3 carbon atoms with 2 carbon atoms preferred.
This compound can contain a total of 1 to 10 amino groups with 1 or 2 amino
groups being preferred. Taken together, [err] and [err] has a total number
of 24 carbon atoms or less. 40     Examples of said (C) hydroxyl-containing
amine compounds include both mono- and polyamines provided that they
contain at least one primary or secondary amino group. Examples of specific
hydroxyl- containing amines include ethanolamine,
di-(3-hydroxypropyl)amine, 3-hydroxybutylamine, 4-hydrox- ybutylamine,
diethanolamine, di-(2-hydroxypropyl)amine, N-(hydroxypropyl)propylamine,
N-(2-hydroxyethyl)- cyclohexylamine, 3-hydroxycyclopentylamine,
N-hydroxyethyl piperazine, and the like. Examples of suitable 



45 amino alcohols include the N-(hydroxy-lower alkyl)amines and polyamines
such as 2-hydroxyethylamine, di- (2-hydroxyethyl)amine, and
N,N,N'-tri-(2-hydroxyethyl)ethylenediamine. Also contemplated are other
mono- and poly-N-hydroxy alkyl-substituted alkylene polyamines; espe-
cially those containing 2 to 3 carbon atoms in the alkylene radicals and
alkylene polyamines containing up to 7 amino groups such as the reaction
product of about 2 moles of alkylene oxide and 1 mole of 50
diethylenetriamine. Amino alcohols containing primary amines as set forth
in the above formula containing [err] are desribed in US-A- 3,576,743.
Specific examples of hydroxy-substituted primary amines include
2-amino-1-butanol, 2- amino-2-methyl-1-propanol, 2-amino-1-propanol,
3-amino-1-propanol, 2-amino-2-methyl-1,3-propanediol, 2-
amino-2-ethyl-1,3-propanediol,
N-(beta-hydroxypropyl)-N'-betaaminoethyl)piperazine, tris(hydroxymethyl)-
55 amino methane (also known as trismethylolaminomethane),
2-amino-1-butynol, ethanolamine, beta-(beta- hydroxyethoxy)-ethylamine,
glucamine, glucosamine, 4-amino-3-hydroxy-3-methyl-1-butene (which can be
prepared according to procedures known in the art by reacting isoprene
oxide with ammonia, N-(3- aminopropyl)-4-(2-hydroxyethyl)-piperazine,
2-amino-6-methyl-6-heptanol,5-amino-1 -pentanol,  N-(beta- 4    EP 0 238
632 B1 hydroxyethyl)-1,3-diaminopropane,   1,3-diamino-2-hydroxy-propane,
N-(beta-hydroxy   ethoxyethyl)- ethylenediamine, and the like. Further
hydroxy-substituted primary amines contemplated as being useful as (C), are
disclosed in US-A-3,576,743. The (D) agent of the present invention
contains a transition metal, that is a metal found in Cols. 1 B, 2B, 5  5B
through 7B, and Col. 8 of the Periodic Table as set forth in The Handbook
of Chemistry and Physics, 61st Edition, CRC Press, Inc., 1980-1981. Any
salt of a transition metal can be utilized. Thus, salts of carbonates,
sulfates, nitrates, halogens as for example chlorides, oxides, hydroxides,
combinations thereof and the like can be utilized. Such salts are known to
the art as well as to the literature. Desirable transition metals include
copper, iron, Zinc and manganese. Additionally, various oil-soluble salts
can be utilized such 10  as those derived from naphthenates and various
carboxylates. That is, the salts can be derived from the reaction of the
transition metals with soaps or fatty acids, saturated or unsaturated. The
fatty acids generally have from 8 to 18 carbon atoms. An additional salt
are the metal esters wherein the esters are lower aliphatic and desirably
lower alkyl having from 1 to 7 carbon atoms. Examples of specific
transition metals containing salts include zinc oxide, basic copper
carbonate (also referred to as copper hydroxy carbonate), 15  copper
acetate, copper bromide, copper butyrate, copper chloride, copper nitrate,
copper oxide, copper palmitate, copper sulfate, iron acetate, iron bromide,
iron carbonate, iron chloride, iron hydroxide, iron nitrate, iron sulfate,
manganese acetate, manganese bromide, manganese chloride, manganese
sulfate, and the like. Preferred (D) agents include basic copper carbonate
and copper acetate. The preparation of the metal complexes of
hydroxyl-containing Mannich compounds can be carried out 20  by a variety
of methods such as in a single pot or a two-pot preparation. The one-pot
method briefly relates to adding the (A) hydroxyl-containing aromatic
compound, the (B) saturated aldehyde or ketone, and (C) the hydroxyl-
and/or thiol-containing amine compound to a suitable vessel and heating to
carry out the reaction. Reaction temperatures from ambient to the
decomposition temperature of the Mannich can be utilized. During reaction,
water is drawn off as by sparging. Desirably, the reaction is carried out
in solvent such as 25  an aromatic-type oil. The amount of the various
reactants utilized is desirably on a mole-to-mole bases of (A) and (B) for
each (C) secondary amino group or on a two-mole bases of (A) and (B) for
each (C) primary amino group, although larger or smaller amounts can also
be utilized as set forth hereinbelow. The (D) compound containing at least
one transition metal is then added, typically in a slow manner since the
reaction may be exothermic as well as to control foaming. The reaction
by-products such as carbon dioxide 30  and water are removed via suitable
procedure such as sparging, usual at a temperature greater than the boiling
water. However, the temperature is usually less than [err] inasmuch as the
metal complex formed 



may be unstable at higher temperatures. The "two-pot" method is basically
as set forth below although various modifications thereof can be practiced.
The hydroxy-containing aromatic compound (A) and the hydroxyl- and/or
thiol-containing amine 35  compound (C) are added to a reaction vessel. The
aldehyde or ketone (B) is generally rapidly added and the exothermic
reaction generated is supplemented by mild heat such that the reaction
temperature is from about [err] to about [err]. Desirably tile addition
temperature is less than the boiling point of water, otherwise, the water
will bubble off and cause processing problems. After the reaction is
essentially complete, the water by-product is removed in any conventional
manner as by evaporation thereof which can 40  be achieved by applying a
vacuum, applying a sparge, heating or the like. A nitrogen sparge is often
utilized as at a temperature of from about [err] to about [err]. Naturally,
higher or lower temperatures can be utilized. The reaction is generally
carried out in a solvent. Any conventional solvent can be utilized such as
toluene, xylene or propanol. Often times various oils are utilized such as
an aromatic type oil, 100 neutral 45  oil, etc. The amount of the various
(A), (B) and (C) components is as set forth above. However, it is to be
understood that larger or smaller amounts can be utilized. For example, for
each primary amino group of (C) from 0.5 to 6 moles of (A) and (B) can be
utilized and more desirably from 1.8 to 2.2 moles of (A) and (B). For each
secondary amino group of (C), from 0.2 to 2 moles of (A) and (B) can be
utilized and more 50  desirably from 0.9 to 1.1 moles of (A) and (B). The
next step is the reaction of at least one transition metal containing agent
(D) to form a Mannich complex. Desirably, a promoter is utilized in
association with the metal-containing compound to free the metal so that it
can react with the above reaction product. The promoter alternatively can
be added before or after the metal addition. Since the formation of the
metal complex may be exothermic, the metal- 55  containing compound is
generally added in a slow manner, for example, dropwise, to control foaming
produced by the evolution of carbon dioxide as well as the formation of
water. Alternatively, the metal- containing compound and the promoter can
be mixed in an appropriate solvent and the Mannich complexing material can
then be added to this mixture. Generally this reaction step is carried out
at a 5    EP 0 238 632 B1 temperature of from about room temperature to
about 90 * C. After sufficient time has elapsed such that the reaction is
generally complete, water and any remaining carbon dioxide is removed by
conventional methods such as by sparging at temperatures below that which
renders the metal complex unstable. The unstable temperature of the various
metal complexes will vary depending upon the type of compound with a 5
guideline being approximately [err]. Thus sparging is generally kept below
[err] and often under [err]. As noted above, promoters are often desirable
to improve the rate of reaction of the metal-containing compound. A basic
promoter is desirable such as ammonium hydroxide. Generally, any
conventional aqueous basic salt can be utilized which is known to the art
and the literature with specific examples being 10  potassium hydroxide,
sodium hydroxide, sodium carbonate, and the like with ammonium hydroxide
being preferred. The amount of promoter generally varies with regard to the
type of metal as known to those skilled in the art. The metal complex
Mannich compounds of the present invention generally do not degrade fuels
and hence can be utilized in many applications. A particularly suitable use
is as a diesel fuel additive. Upon 15  utilization, that is during
combustion, all the organic portions of the metal complex Mannich compound
are essentially burned. The remaining metal portion of the compound has
been found to reduce the ignition temperature of soot. Thus, soot is much
more readily broken down or reacted at lower temperatures as in a
particulate soot trap which is often utilized in association with diesel
engines. 



According to the present invention, a Schiff base is utilized in
association with the above metal Mannich 20  complex. The use of Schiff
bases desirable in that they help complex or chelate various metals such as
copper. Generally, any conventional type of Schiff base can be utilized as
known to the art and to the literature. For example, a desirable type of a
Schiff base utilizing the present invention is set forth by the following
formula 25 [ERR] 35     R7 is generally a hydrocarbon-based group having
from 1 to 30 carbon atoms such as an alkylene having from 1 to 30 carbon
atoms, desirably from 1 to 6 carbon atoms with ethylene being preferred. R7
can also be an aromatic such as phenyl, naphthyl, or the like or an
alkyl-substituted aromatic having a total number of carbon atoms of from 6
to 36 carbon atoms and more desirably from 6 to 12 carbon atoms. [err]
independently, can be hydrogen or a hydrocarbon-based group having from 1
to 20 carbon atoms such as 40  an alkyl having from 1 to 20 carbon atoms
with hydrogen or methyl being preferred. [err] can also be an alkyl amine,
diamine, or polyamine, having from 1 to 20 carbon atoms open chain or
cyclic and up to 7 nitrogen atoms, or an aromatic such as phenyl, naphthyl,
etc., or an alkyl-substituted aromatic having a total number of from 6 to
36 carbon atoms with from 6 to 12 carbon atoms being preferred. The number
of such [err] groups, that is p, is 1 or 2 with 1 such group being
preferred. Similarly, the number of hydroxyl groups as 46  represented by r
is 1 or 2 with 1 such group being preferred. [err], independently, can be a
hydrogen or a hydrocarbon-based group having from 1 to 20 carbon atoms such
as an alkyl having from 1 to 20 carbon atoms, desirably an alkyl having
from 1 to 6 carbon atoms with hydrogen being preferred. R9 can also be an
aromatic or an alkyl-substituted aromatic having a total number of from 6
to 36 carbon atoms and desirably from 6 to 12 carbon atoms therein. The
number of such [err] groups, that is s is 1 or 2 with 1 such 50  group
being preferred. [err] is hydrogen or a lower alkyl, that is having from 1
to 8 carbon atoms, with hydrogen being preferred. The number of groups
within the Schiff base is represented by t is from 1 to 6 with 2 such
groups being preferred. Representative examples of such Schiff bases
include N-N'- disalicylidene-1,2-propanediamine, N-salicylideneaniline,
N,N'-disalicylideneethylenediamine, salicylalbeta- N-aminoethylpiperazine
and the like. 55     The amount of said Schiff base is from 1/4 to 4 gram
atoms of nitrogen as imine groups per gram atom of said metal in said
reaction product and more desirably from 1/2 to 3 gram atoms. The Schiff
base is blended with the metal Mannich complex simply by mixing therewith
as an ambient temperature. Schiff bases of the type set forth above are
known to the art and are generally commercially available. 6    EP 0238 632
B1 The metal Mannich complexes of the present invention either in
combination with the Schiff base are often prepared as a concentrate for
later addition to the fuel. When utilized as a concentrate, the concentrate
solution may also contain dispersants and substantially inert organic
liquid diluents known to the art and to the literature. Examples of
suitable dispersants include succinimides and the like. Suitable 5  inert
organic liquid diluents which generally do not react with the metal Mannich
complex and/or Schiff base include various aliphatic and aromatic
hydrocarbons such as naphthenic stocks, kerosene, textile spirits, benzene,
toluene, xylene, alcohols such as isopropanol, n-butanol, isobutanol and
2-ethylhexanol, ether such as ethylene or diethylene cycloalkyl mono- or
diethyl ether, mineral oil, synthetic oils and the like. Preferred diluents
include mineral oil and aromatic naphtha. Although other additives can be
utilized in the 10  concentrate, the above additives are desired. The
amount of the metal Mannich complex with the Schiff base utilized in the
concentrate is generally from 10 to 99 weight percent with 25 to 75 weight
percent being preferred. The metal Mannich complex with the Schiff base is
generally utilized as an additive for various fuel 



compositions. Such fuel compositions have varying boiling ranges,
viscosities, cloud and pour points, etc., 15  according to their end use as
is well known to those skilled in the art. Among such fuels are those
commonly known as diesel fuels, distillate fuels, heating oils, residual
fuels, bunker fuels, and the like. The properties of such fuels are well
known to the art as illustrated, for example by ASTM Specifications D 396-
73. As noted above, a preferred use is in association with diesel fuels
wherein good stability is achieved with reduced ignition temperatures of
soot. The amount of reaction product of the present invention with the 20
Schiff base in such fuels is from one part to 500 parts by weight of metal
per one million parts by weight of said fuel and more desirably from 15
parts to 200 parts by weight. The following examples describe specific
preparations of compounds of the present invention. Example 1 25 A
12-liter, 4-neck flask with mechanical stirrer, thermowell, thermometer,
nitrogen sparge, H-trap, and condenser is charged with dodecyl phenol (3240
grams), hydro-refined naphthenyl oil (2772 grams) and ethanolamine (380
ml.). The mixture is stirred and heated to [err] and paraformaldehyde (372
grams) is rapidly charged thereto. The reaction temperature is increased to
a maximum of 147 C over a 3-hour 30  period while sparging out water with
nitrogen. A total of 218 ml. of water is collected versus a theoretical
amount of 230 ml. At [err], [err] (663 grams) is then charged to the flask.
The solution is warmed to [err] and aqueous ammonia (782 ml.) is added. The
reactants are warmed while sparging out water (N2 at <0.0078655 liters/sec
(1.0 SCFH)). The maximum temperature achieved over a period of 8.5 hours is
122 C. The amount of water collected is 648 ml. versus a theoretical amount
of 662. The reactants are then 35  cooled and filtered and the desired
product obtained. Yield is 6593 grams versus a theoretical amount of 6930
grams, that is 95%. Example 2 40     A 12-liter, 4-neck flask equipped with
a mechanical stirrer, thermowell, thermometer, nitrogen sparge, H- trap,
and condenser is charged with dodecyl phenol (3240 grams), an aromatic low
boiling naphthenic solvent (2500 grams) and ethanolamine (362 ml.). The
reactants are stirred and heated to [err] and paraformaldehyde (372 grams)
is charged rapidly to the solution. The solution is gradually heated while
sparging with nitrogen. Maximum reaction temperature reached is [err] over
a 5-hour period. 230 ml. of 45  aqueous solution is collected. The reaction
mixture is cooled to [err] and charged with aqueous ammonia (391 ml.). With
the heat source shut off, [err] (663 grams) is gradually added over a
30-minute period. During the [err] addition, the reaction gives an exotherm
of about 30-[err]. The reaction temperature is then increased to about
[err] with additional aqueous ammonia (95 ml.) being rapidly charged. The
solution temperature is gradually increased to collect water in the trap
over a 14.5-hour period 50  with a maximum temperature of about [err]. A
total of 536 ml. of water is collected versus a theoretical amount of 537
ml. The solution is cooled and filtered. A yield of 93% is achieved.
Example 3 55     A 2-liter, 4-neck flask equipped with a mechanical
stirrer, nitrogen sparge, H-trap, condenser and addition funnel is charged
with 928 grams of a Mannich material as prepared in Example 1. The solution
is heated to about [err] and [err] is charged to the flask (no [err]
evolution). When the temperature reached [err], aqueous ammonia is added
over a 15-minute period. The temperature is gradually 7    EP 0 238 632 B1
increased to a maximum of 120 C over a 5-hour period while sparging. A
total of 85 ml. of water is collected in the trap versus a theoretical
amount 88 ml. The reaction product is filtered and a yield of 90% is
achieved. 5  Example 4 A 2-liter, 4-neck flask equipped with mechanical
stirrer, thermowell, H-trap, and condenser is charged 



with dodecyl phenol (900 grams), mixed xylenes (300 grams) and ethanolamine
(105 grams). The mixture is stirred and heated to [err] and
paraformaldehyde is added rapidly to the reaction. The reaction is then 10
heated to [err] and water is removed through the H-trap. After the water is
collected, the reaction is cooled to [err] and filtered. The filtrate is
the Mannich. A 1-liter, 4-neck flask equipped with thermowell, mechanical
stirrer, H-trap, and condenser is charged with basic copper carbonate (50
grams), isopropyl alcohol (200 milliliters) and ammonium hydroxide (100
milliliters). This mixture is heated to 60 C and 353 grams of the above
Mannich material is added to the 15 flask. The reaction is heated to reflux
the solvents and held for 3 hours. The material is then stripped of
solvents and water at [err] with an aspirator vacuum of 18 mm. Hg. During
the stripping the reaction is diluted with a naphthenic oil (220 grams).
The flask contents are filtered and a yield of 92% is obtained; 481 grams
versus a theoretical yield of 523 grams. 20  Example 5 A 2-liter, 4-neck
flask equipped with a mechanical stirrer, thermowell, H-trap and condenser
is charged with dodecylphenol (900 grams), mixed xylenes (300 grams) and
50% aqueous NaOH (1 gram). The reaction is heated while stirring to [err]
and charged with 53 grams paraformaldehyde. The flask is then 25  heated to
[err] for 1 hour until all paraformaldehyde is reacted. The material is
further heated to [err] and [err] is removed. Formic acid is then added to
neutralize the NaOH catalyst. Reaction is cooled to 60 C and diethanolamine
and paraformaldehyde is charged successively. After addition is completed,
the reaction is heated to a maximum of [err] and water is collected in the
H-trap. When the reaction is completed, the material is cooled and
filtered. The filtrate is the desired Mannich material. 30    In a 1-liter,
4-neck flask equipped with mechanical stirrer, thermowell, and condenser,
basic copper carbonate (50 grams), isopropyl alcohol (200 milliliters) and
ammonium hydroxide (150 milliliters) is charged. This solution is heated to
38 C and 425 grams of the above Mannich material is added to the stirring
reaction. The Mannich is refluxed for 5 hours and then solvents, water and
ammonium hydroxide are removed by stripping with aspirator vacuum (21 mm.
Hg.) at [err]. The reaction is diluted with naphthenic 35 oil (300 grams)
during stripping. The reaction is then cooled and filtered and 723 grams of
product is obtained out of a theory of 752 grams. The yield is 96%.
Regardless of the exact method of preparation of the reaction product, the
Schiff base is added thereto simply by blending it therewith as at ambient
temperatures. The Schiff base can be any of the type of Schiff bases set
forth herein above. In some instances, the Schiff base is not soluble with
the reaction product. In 40 these situations, the Schiff base is usually
independently added to the fuel. Various reaction products prepared in the
manner as set forth above were made and tested. A 1983 General Motors
Cutlass Ciera 4.3-liter V-6 diesel engine on a chassie dynamometer is
utilized. The conditions simulated are 64.4 Km/h (40 m.p.h.); a road load
of 1.5, a test duration of 3 hours and fuel rate of 1.3 grams per second. A
Corning filter trap product code 433347-3 is attached to the exhaust system
of the 45 engine. After the test, the particulates are removed from the
trap by sawing one inch off the exhaust end of the trap. The particles are
collected by pushing the same from the trap inlet end towards the exhaust
end. The particulates are then transferred to a thermal gravimetric
analyzer for determination of ignition temperature. The particulate
ignition temperature response is as set forth in the following table. 50
Particulate Ignition Temperature Response Metallic    Concentration ppm,
wt/wt   Ignition Temperature Reduction, [err] Cu (A)*               123
255 Cu (B)**              123                          250 *
Dodecylphenol/[err]/Ethanolamine (2:2:1)m/[err](ag) (1N:1 Cu:2N) **
Cu(A)/N-N'-disalicylidene-1,2-propane diamine 8    EP 0 238 632 B1 



The fuel utilized was a conventional diesel fuel such as DDR-366
distributed by the Howell Hydrocarbon Company and the various reactants
were made in the manner as set forth in Example 2. As apparent from the
above table, significant ignition temperature reductions were obtained,
especially with copper-containing compounds. 5      General Screening tests
were made as for example a 90-minute, 148.9 C (300 F) fuel oil accelerated
stability test. This test is generally an accepted test known to the art
and is also known as a Sante Fe Railroad Test, Union Pacific Railroad Test,
A Nalco or a DuPont Test. The test purpose, outlined, materials and
procedure are as follows: 10  Purpose: To determine the resistance of fuel
oil to degradation in storage. Heat and exposure to air are substituted for
storage time. The effectiveness of fuel stabilizers can be evaluated by
this method. 15  Outline: A 50 ml. portion of the fuel oil in a test tube
is heated at [err] , and the ASTM color is determined before and after the
test. In addition, the fuel is filtered through filter paper, and the stain
is compared with standard stains. 20 Materials: 1. 3 x 20 cm. Pyrex test
tubes 2. Oil bath set at  [err] - Dow Coming DC 200 Fluid stirred and
thermostatically controlled 25    3. Suction flask 4. No. 1 Whatman filter
pads (4.2 cm. dia.) 5. Heptane or Iso-octane 6. Colorimeter (ASTM) 7.
Standard set of filter pads (Nalco rating system, 0-20) 30    8. Millipore
filter apparatus Procedure: 1. Some fuels are tested on an "as received"
basis and some are prefiltered through Whatman No. 1 35    filter paper on
the day of the test. 2. All fuels are saturated with air by gentle bubbling
for 2 minutes just before the start of the test. 3. The test fuel is placed
in a 3 x 20 cm. Pyrex test tube and the original color and filter pad
ratings of the sample are determined. a. The ASTM color is determined. 40
b. The filter pad rating is determined by vacuum filtration of a 50 ml.
sample of the oil through two No. 1 Whatman filter papers. Suction is
applied only after the sample is in the Millipore filter. Two filter papers
are used so that the sediment being collected is uniformly dispersed on the
top paper. 4. The filter pad is then washed with heptane or iso-octane,
air-dried, and the top paper is rated by comparing it to the standard set
of filter pads numbered 1 to 20. The bottom paper is discarded. 45    5.
After the preliminary work is completed, 50 ml. of each treated oil sample
in 3 x 20 cm. test tubes is placed in a [err] oil bath. An untreated
(blank) sample is to be included. 6. After 90 minutes (or 5 hours if
specified) the samples are removed from the oil bath and are allowed to
cool to room temperature for 1 hour in the dark. 7. When cool, each sample
test tube is wiped dry and the color is determined. Each 50 ml. sample is
so    then filtered as above (3b), and rated (4). 8. The final color and
filter pad ratings are compared to the original color and filter pad
ratings to evaluate the degree of degradation. 9. The stain on the inside
of the tube is recorded as None, Light, Medium or Heavy. Various
compositions were made and tested and the results thereof are set forth
within Table A. 55 9  



EP 0 238 632 B1 TABLE A Base Fuel = No. 2 Fuel Oil 90-min/[err] Stability 5
Additive                           Treatment ASTM D-1500 Color   Pad Rating
Tube Stain Level/ppm Before    After   Before  After A none
---        L2.0      L4.0      2     5      none 10   B Cu Cem-All (12% Cu)
(Mooney)       513       L3.0       L8.0     3     12      none C Copper
Mannich Compound of Ex. 3   1404      L3.0      L5.0      3     3      none
Example A did not contain any additive whatsoever. Example B contained a
copper soap of synthetic fatty acids. According to the results as set forth
in Table A, the addition of a copper soap as set forth in Example B caused
severe degradation of the base fuel. In contrast thereto, when a compound
of the present invention was added in association with a copper compound,
the fuel is generally as stable as Example A. Table B relates to a test
wherein one of the compositions contained a Schiff base. 20
TABLE B Base Fuel = No. 2 Fuel Oil 90-min/[err] Stability Treatment
Level/ppm  Additive                        ASTM Initial Color Final ASTM
D-2274 25
Tot. Insol. mg/100 ml. AA               none
L2.0      L2.5       0.32 BB       513     Cu Cem All (12% Cu)(Mooney)
L3.0      L5.5       (10%)* 30      CC       1404    Copper Mannich
Compound of Ex.3       L3.0       L.35      (30%)* DD       1404    Copper
Mannich Compound of Ex.3       L3.5      L5.0       0.25 366
NN'-disalicylidene-1,2-propanediamine *Percent of sample filtered before
pluggage. 35 As apparent from Table B, compound BB caused severe
degradation of the base fuel. The copper Mannich compound of the present
ivnention when added produced a stable fuel, compound CC. A further
improvement is achieved when a Schiff base is utilized, compound DD. Table
C relates to a 13-week storage stability test. 40 45 50 55 10    EP 0 238
632 B1 TABLE C [err]/13-Week Storage Stability 5   Additive Treatment
ASTM D-1500 Color Ratings ASTM D-2274 Insol. Residue Rating Residue mg/100m
10                                                       Initial    Final
13-wks. 



AAA No Additive                                      L2.0        L.25
0.23 BBB Copper Cem-All (Mooney) 0.2g. Cu/gal.            L3.0        L5.0
68.41 CCC 1234 ppm Copper Mannich Compound of Ex. 4        L3.0        L5.0
3.12 15   DDD 1493 ppm Copper Mannich Compound of Ex. 5        L1.5
L4.0        10.78 EEE 1234 ppm Copper Mannich Compound of Ex. 4. 366   L4.5
L5.5         0.76 ppm N-N'-disalicyl idene-1,2-propanediamine FFF 1493 ppm
Copper Mannich of Ex. 5 366 ppm         L4.5        L5.5         0.76
N,N'-disalicyl idene-1,2-propanediamine 20 As apparent from Table C,
compound BBB caused severe degradation of the base fuel. The copper Mannich
compounds CCC and DDD improved fuel stability. Compounds EEE and FFF
further improved fuel stability. 25     While in accordance with the patent
statutes, a best mode of preferred embodiment has been set forth in detail,
the scope of the invention is not limited thereby, but rather by the scope
of the attached claims. Claims 1. A composition comprising the reaction
product of: (I) at least one oil-soluble or oil-dispersible transition
metal complex of a Mannich base; and (II) at least one Schiff base, the
ratio of (I):(II) being 0.25 to 4 gram atoms of nitrogen as amine groups in
(II) per gram atom of metal in (I). 2. The composition of claim 1 wherein
said transition metal complex of a Mannich base (I) is made by reacting
components (A), (B) and (C); the molar ratio of (A) and (B) to (C) being
0.5 to 6 moles of (A) and (B) for each primary amino group of (C) and 0.2
to 2 moles of (A) and (B) for each secondary amino group of (C); then
reacting the reaction product of (A), (B) and (C) with (D); the reaction
temperature used in making said Mannich base ranging from room temperature
up to the decomposi- tion temperature of said Mannich base; component (A)
comprising a compound having the formula [ERR] wherein Ar is an aromatic
group; m is a number of from 1 to 3; n is a number of from 1 to 4; each R',
50    independently, is hydrogen or a hydrocarbon-based group having from 1
to 100 carbon atoms; R is hydrogen, amino or carboxyl; and X is oxygen or
sulfur, or when m is 2 or greater X is oxygen, sulfur or a mixture of
oxygen and sulfur; component (B) comprising a compound having the formula
55 [ERR]    EP 0 238 632 B1 TABLE C [err]/13-Week Storage Stability 5
Additive Treatment                                ASTM D-1500 Color Ratings
ASTM D-2274 Insol. Residue Rating Residue mg/100m 10
Initial    Final 13-wks. AAA No Additive
L2.0         L.25        0.23 BBB Copper Cern-All (Mooney) 0.2g. Cu/gal.
L3.0         L5.0        68.41 CCC 1234 ppm Copper Mannich Compound of Ex.
4        L3.0         L5.0        3.12 15   DDD 1493 ppm Copper Mannich
Compound of Ex. 5        L1.5         L4.0         10.78 



EEE 1234 ppm Copper Mannich Compound of Ex. 4. 366   L4.5         L5.5
0.76 ppm N-N'-disalicyl idene-1,2-propanediamine FFF 1493 ppm Copper
Mannich of Ex. 5 366 ppm         L4.5         L5.5        0.76
N,N'-disalicyl idene-1,2-propanediamine 20 As apparent from Table C,
compound BBB caused severe degradation of the base fuel. The copper Mannich
compounds CCC and DDD improved fuel stability. Compounds EEE and FFF
further improved fuel stability. While in accordance with the patent
statutes, a best mode of preferred embodiment has been set forth in detail,
the scope of the invention is not limited thereby, but rather by the scope
of the attached claims. Claims 1. A composition comprising the reaction
product of: (I) at least one oil-soluble or oil-dispersible transition
metal complex of a Mannich base; and (II) at least one Schiff base, the
ratio of (I):(II) being 0.25 to 4 gram atoms of nitrogen as amine groups in
(II) per gram atom of metal in (I). 2. The composition of claim 1 wherein
said transition metal complex of a Mannich base (I) is made by reacting
components (A), (B) and (C); the molar ratio of (A) and (B) to (C) being
0.5 to 6 moles of (A) and (B) for each primary amino group of (C) and 0.2
to 2 moles of (A) and (B) for each secondary amino group of (C); then
reacting the reaction product of (A), (B) and (C) with (D); the reaction
temperature used in making said Mannich base ranging from room temperature
up to the decomposi- tion temperature of said Mannich base; 40
component (A) comprising a compound having the formula [ERR] wherein Ar is
an aromatic group; m is a number of from 1 to 3; n is a number of from 1 to
4; each [err], independently, is hydrogen or a hydrocarbon-based group
having from 1 to 100 carbon atoms; R is hydrogen, amino or carboxyl; and X
is oxygen or sulfur, or when m is 2 or greater X is oxygen, sulfur or a
mixture of oxygen and sulfur; component (B) comprising a compound having
the formula 55                              [ERR]    EP 0 238 632 B1 or a
precursor thereof wherein R2 is hydrogen or a hydrocarbon-based group
having from 1 to 18 carbon atoms; and R3 is hydrogen, a hydrocarbon-based
group containing from 1 to 18 carbon atoms or a carbonyl or carboxyl
containing hydrocarbon-based group having from 1 to 18 carbon atoms;
component (C) comprising a hydroxyl-containing amine, at least one thiol
containing amine, or at 5      least one hydroxyl-thiol containing amine;
and component (D) comprising at least one transition metal containing
compound, said component (D) being selected from oxides, hydroxides,
halides, carbonates. sulfates, nitrates, and mixtures of two or more
thereof. 10 3. The composition of claim 2 wherein [err] is an alkyl group
having from 1 to 30 carbon atoms, a cycloalkyl group having from 4 to 10
carbon atoms, an alkenyl group having from 2 to 30 carbon atoms, an
aromatic group having from 6 to 30 carbon atoms or an alkyl-substituted
aromatic group having from 7 to 30 carbon atoms, or an aromatic-substituted
alkyl group having from 7 to 30 carbon atoms. 4. The composition of claim 2
or 3 wherein Ar is a coupled aromatic group, the coupling agent being 0, S,
NH or lower alkylene. 5. The composition of anyone of claims 2 to 4 wherein
component (C) comprises a hydroxyl-containing 20     amine 



comprising from 1 to 10 hydroxyl groups and from 1 to 10 amine groups. 6.
The composition of anyone of claims 2 to 4 wherein component (C) comprises
a hydroxyl-thiol containing amine 25        comprising from 1 to 10
hydroxyl groups, from 1 to 10 thiol groups, and from 1 to 10 amine groups.
7. The composition of anyone of claims 2 to 4 wherein component (C)
comprises a thiol-containing amine comprising from 1 to 10 thiol groups and
from 1 to 10 amine groups. 30 8.  The composition of anyone of claims 2 to
5 wherein component (C) comprises: (a) at least one compound represented by
the formula HO-[err]   (iii) 35 wherein [err] is a hydrocarbon-based group
of from 1 to 20 carbon atoms; or (b) at least one compound represented by
the formula [ERR] 45        wherein [err] is hydrogen or a
hydrocarbon-based group of from 1 to 20 carbon atoms; [err] is hydrogen, a
hydroxyl-containing hydrocarbon-based group of from 1 to 20 carbon atoms, a
primary amine-containing hydrocarbon-based group of from 1 to 20 carbon
atoms, or a polyamine-containing hydrocarbon-based group of from 1 to 20
carbon atoms; the total number of carbon atoms in [err] and [err] being
about 24 or less; and o is a number of from 1 to 10. 50 9. The composition
of anyone of claims 1 to 8 wherein said metal is one or more metals
selected from Groups VB, VIB, VIIB, VIII, IB and IIB of the Periodic Table.
10. The composition of claim 9 wherein said metal is copper, iron, zinc,
manganese or a mixture thereof. 55 11. The composition of claim 10 wherein
said metal is copper. 12. The composition of anyone of claims 1 to 11
wherein said Schiff base (II) is represented by the formula 12    EP 0 238
632 B1 R   N=  C                    (OH) r [ERR] wherein 15        R7 is a
hydrocarbon-based group of from 1 to 30 carbon atoms; each [err] is,
independently, hydrogen, a hydrocarbon-based group of from 1 to 20 carbon
atoms, an alkyl amine of from 1 to 20 carbon atoms and up to about 7
nitrogen atoms, or an aromatic or alkyl- substituted aromatic group of from
6 to 36 carbon atoms; each R9 is, independently, hydrogen, a
hydrocarbon-based group of 1 to 20 carbon atoms, or an 20     aromatic or
alkyl-substituted aromatic group of 6 to 36 carbon atoms; [err] is hydrogen
or an alkyl group of 1 to 8 carbon atoms; p is 1 or 2; r is 1 or 2; s is 1
or 2; and 25        t is a number of from 1 to 6. 13. The composition of
claim 12 wherein the Schiff base (II) is:
N-N'-disalicylidene-1,2-propanediamine; N- salicylideneaniline;
N,N'-disalicylideneethylenediamine; salicylal-beta-N-aminoethylpiperazine;
or a mix- ture of two or more thereof. 30 



14. A fuel composition comprising at least one fuel and the composition of
any one of claims 1-13, wherein the concentration of said composition is
from 1 to 500 ppm which is based on said metal. 15. A concentrate
comprising from 10% to 99% by weight of the composition of any one of
claims 1-13 35     and at least one organic solvent or diluent.
PatentansprUche 1. Zusammensetzung umfassend das Umsetzungsprodukt aus 40
(i) mindestens einem 6ll6slichen oder 6ldispergierbaren
Obergangsmetallkomplexes einer Mannich- Base und (II) mindestens einer
Schiffschen Base, wobei das Verhaltnis von (I):(Il) 0,25 bis 4 Grammatom
des Stickstoffs als Amingruppen in (II) pro Gramrmatom Metall in (I)
betragt. 45  2. Zusammensetzung nach Anspruch 1, wobei der
Obergangsmetalikomplex einer Mannich-Base (I) durch Umsetzung der
Komponenten (A), (B) und (C) hergestellt wird, wobei das molare Verh~ltnis
von (A) und (B) zu (C) 0,5 bis 6 Mol (A) und (B) fOr jede primare
Aminogruppe aus (C) und 0,2 bis 2 Mol (A) und (B) fUr jede sekundare
Aminogruppe aus (C) betrigt, gefolgt von Umsetzung des Umsetzungsproduk-
tes aus (A), (B) und (C) mit (D), wobei die Umsetzungstemperatur, die bei
der Herstellung der Mannich- 50     Base verwendet wird, zwischen
Raumtemperatur und der Zersetzungstemperatur der Mannich-Base liegt, die
Komponente (A) eine Verbindung der Formel (i) 55
R (R1) n         Ar -  (XH) m                      ( i 13
_.- %1ll sssll ~11|11    EP 0 238 632 B1 umfatt, in der Ar ein aromatischer
Rest ist, m eine Zahl zwischen 1 und 3 ist, n eine Zahl von 1 bis 4 ist,
jedes R1 jeweils unabhangig ein Wasserstoffatom oder ein Rest auf
Kohlenwasserstoffbasis mit 1 bis 100 Kohlenstoffatomen ist, Rf ein
Wasserstoffatom, eine Amino- oder Carboxylgruppe ist, und X ein Sauerstoff-
oder Schwefelatom ist, oder wenn m 2 oder groIer ist, X ein Sauerstoffatom
oder 5      Schwefelatom oder ein Gemisch aus Sauerstoff- und
Schwefelatomen ist; die Komponente (B) eine Verbindung der Formel (ii) 0 10
11 R2  _ C  - R3                      (ii) oder dessen Vorstufe ist, wobei
R2 ein Wasserstoffatom oder ein Rest auf Kohlenwasserstoffbasis mit 1 15
bis 18 Kohlenstoffatomen ist und R3 ein Wasserstoffatom oder ein Rest auf
Kohlenwasserstoffbasis mit 1 bis 18 Kohlenstoffatomen oder ein Rest auf
Kohlenwasserstoffbasis mit Carbonyl- oder Carboxylgrup- pen ist, der 1 bis
18 Kohlenstoffatome besitzt, die Komponente (C) ein hydroxylhaltiges Amin,
ein Amin enthaltend mindestens ein Thiol oder ein 20     Amin enthaltend
mindestens ein Hydroxylthiol umfaBt, und Komponente (D) eine Verbindung,
die mindestens ein Obergangsmetall enthalt, umfaet, wobei die Komponente
(D) aus der Reihe der Oxide, Hydroxide, Halogenide, Carbonate, Sulfate,
Nitrate und deren Gemische von zwei oder mehr stammt. 25 3. Zusammensetzung
gemar Anspruch 2, wobei R1 ein Alkylrest mit 1 bis 30 Kohlenstoffatomen,
ein Cycloalkylrest mit 4 bis 10 Kohlenstoffatomen, ein Alkenylrest mit 2
bis 30 Kohlenstoffatomen, ein aromatischer Rest mit 6 bis 30
Kohlenstoffatomen oder ein alkylsubstituierter aromatischer Rest mit 7 bis
30 Kohlenstoffatomen oder ein aromatisch substituierter Alkylrest mit 7 bis
30 Kohlenstoffatomen 30     ist. 4. Zusammensetzung nach Anspruch 2 oder 3,
wobei Ar ein gekuppelter aromatischer Rest ist, wobei das 



Kupplungsmittel 0, S, NH oder ein Niederalkylenrest ist. 3s  5.
Zusammensetzung nach einem der AnsprUche 2 bis 4, wobei die Komponente (C)
ein hydroxylhaltiges Amin umfassend 1 bis 10 Hydroxylgruppen und 1 bis 10
Amingruppen umfant. 6. Zusammensetzung nach einem der AnsprUche 2 bis 4,
wobei die Komponente (C) ein hydroxylthiolhal- tiges Amin umfassend 1 bis
10 Hydroxylgruppen, 1 bis 10 Thiolgruppen und 1 bis 10 Amingruppen 40
umfaft. 7. Zusammensetzung nach einem der AnsprUche 2 bis 4, wobei die
Komponente (C) ein thiolhaltiges Amin umfassend 1 bis 10 Thiolgruppen und 1
bis 10 Amingruppen umfait. 45  a  Zusammensetzung nach einem der Ansprlche
2 bis 5, wobei die Komponente (C) umfalt (a) mindestens eine Verbindung der
Formel (iii) HO - R4 - NH2   (iii) 50       in der R4 ein Rest auf
Kohlenwasserstoffbasis mit 1 bis 20 Kohlenstoffatomen ist, oder (b)
mindestens eine Verbindung der Formel (iv) R5 55I nu - CH  -  (CH   ) o  -
NHR6                       ( iv) 14~~~~~~~~~~~~~ 1 1||1 111|11 HllE 11|1 11
fl    EP 0 238 832 Bi in der Rs ein Wasserstoffatom oder ein Rest auf
Kohlenwasserstoffbasis mit 1 bis 20 Kohlenstoffato- men ist, R6 ein
Wasserstoffatom, eln hydroxylhaltiger Rest auf Kohlenwasserstoffbasis mit 1
bis 20 Kohlenstoffatomen, ein primirer aminhaltiger Rest auf
Kohlenwasserstoffbasis mit 1 bis 20 Kohlen- stoffatomen oder ein
polyaminhaltiger Rest auf Kohlenwasserstoffbasis mit 1 bis 20
Kohlenstoffato- 6         men ist, wobei die Gesamtzahl der
Kohlenstoffatome in den Resten Rs und R5 etwa 24 oder weniger betragt und o
eine Zahl von 1 bis 10 ist. 9. Zusammensetzung nach einem der Anspriche 1
bis 8, wobei das Metall eines oder mehrere Metalle aus der Reihe der
Gruppen VB, VIB, VIIB, Vill, IB und IIB des periodischen Systems ist. 10
10. Zusammensetzung nach Anspruch 9, wobei das Metall Kupfer, Eisen, Zink,
Mangan oder deren Gemische ist. 11. Zusammensetzung nach Anspruch 10, wobel
das Metall Kupfer ist. 15 12. Zusammensetzung nach einem der AnsprUche 1
bis 11, wobei die Schiffsche Base II durch die Formel 30 dargestellt wird,
in der R7 ein Rest auf Kohlenwasserstoffbasis mit 1 bis 30
Kohlenstoffatomen ist, der Rest R8 jeweils unabh~ngig ein Wasserstoffatom,
einen Rest auf Kohlenwasserstoffbasis mit 1 bis 20 Kohlenstoffatomen, ein
Alkylamin mit 1 bis 20 Kohlenstoffatomen und bis zu etwa 7 Stickstoffatomen
35oder einen aromatischen oder alkylsubstituierten aromatischen Rest mit 6
bis 36 Kohlenstoffatomen bedeutet, jeder Rest R9 jeweils unabh~ngig ein
Wasserstoffatom, einen Rest auf Kohlenwasserstoffbasis mit 1 bis 20
Kohlenstoffatomen oder einen aromatischen oder alkylsubstituierten
aromatischen Rest mit 6 bis 36 Kohlenstoffatomen bedeutet, 40     R'0 ein
Wasserstoffatom oder einen Alkylrest mit 1 bis 8 Kohlenstoffatomen
bedeutet, p 1 oder 2 ist, r 1 oder 2 ist, s 1 oder 2 ist, und t eine Zahl
zwischen 1 und 6 ist. 



45 13. Zusammensetzung nach Anspruch 12, wobei die Schiffsche Base (II)
N,N'-Disalicyliden-1,.2-propandi- amin, N-Salicylidenanilin,
N,N'-Disalicylidenethylendiamin, Salicylal-,B-N-aminoethylpiperazin, oder
emn Gemisch aus zwei oder mehreren davon ist. 50 14.
Kraftstoffzusammensetzung, umfassend wenigstens einen Kraftstoff und die
Zusammensetzung einer der Ansprliche 1 bis 13, wobei die Konzentration der
Zusammensetzung 1 bis 500 ppm, bezogen auf das Metall betr~gt. 15.
Konzentrat umfassend 10 bis 99 Gew.-% der Zusammensetzung eines der
Ansprtche 1 bis 13 und 55      mindestens en  organisches L ksungs- oder
Verdolnnungsmittel. hevenrdicatlons p~~~~~~~~~~~~~~~~~~~~~~~~~~~ Ill~ odorl
2 s    EP 0 238 632 81 1. Composition comprenant le produit de la reaction
de: (I) au moins un complexe a metal de transition d'une base de Mannich,
soluble dans Mhuile ou dispersible dans l'huile et (II) au moins une base
de Schiff, le rapport de (I): (II) variant de 0,25 a 4 atomes-grammes
d'azote 5        sous forme de radicaux amino dans (II) par atome-gramme de
metal dans (I). 2. Composition suivant la revendication 1, caractdris6o en
ca que le complexe a metal de transition d'une base de Mannich (I) est
obtenu en faisant rdagir les composants (A), (B) et (C), le rapport molaire
de (A) et (B) a (C) variant de 0,5 a 6 moles de (A) et de (B) pour chaque
radical amino primaire de (C) et 10     de 0,2 a 2 moles de (A) et de (B)
pour chaque radical amino secondaire de (C), en faisant ensuite r6agir le
produit de la reaction de (A), (B) et (C) avec (D), la temperature
r6actionnelle utilisee pour prdparer la base de Mannich variant de la
temperature ambiante jusqu'a la temperature de decomposi- tion de ladite
base de Mannich, le composant (A) 6tant constitue d'un compose repondant a
la formule 15 (R)           A ir-     )                         (i 14 20
dans laquelle Ar represente un radical aromatique, m est un nombre dont la
valeur varie de 1 a 3, n est un nombre dont la valeur varie de 1 a 4,
chaque symbole RI represente, inddpendamment, un atome d'hydrogene ou un
radical a base hydrocarbon6e qui comporte de 1 a 100 atomes de carbone, 25
R represente un atome d'hydrogbne, un radical amino ou carboxyle et X
represente un atome de d'oxygene ou un atome de soufre, ou bien, lorsque m
est egal a 2 ou a plus de 2, X represente un atome d'oxygbne, un atome de
soufre, ou un melange d'atome d'oxygene et de soufre, le composant (B)
6tant constitu6 d'un compos6 de la formule 30 0 R2_ C -
(ii) 35 ou d'un pr~curseur d'un tel compos6, formule dans laquelle R2
reprbsente un atome d'hydrogbne ou un radical a base hydrocarbonee qui
comporte de 1 a 18 atomes de carbone et R3 repr6sente un atome d'hydrogene,
un radical a base hydrocarbon6e contenant de 1 a 18 atomes de carbone, ou
un radical & base hydrocarbonee contenant des radicaux carbonyle ou
carboxyle, poss6dant de 1 a 18 40     atomes de carbone, le composant (C)
etant constitu6 d'une amine contenant des radicaux hydroxyle, au moins une
amine contenant des radicaux thiol, ou d'au moins une amine contenant des
radicaux hydroxyle-thiol, et 



le composant (D) etant constitue d'au moins un compos6 contenant un m6tal
de transition, le composant (D) en question 6tant choisi parmi les oxydes,
hydroxydes, halog6nures, carbonates, 45     sulfates, nitrates, et les
melanges de deux ou de plus de deux d'entre eux. 3. Composition suivant la
revendication 2, caract6ris6e en ce que RI repr6sente un radical alkyle qui
comporte de 1 a 30 atomes de carbone, un radical cycloalkyle qui comporte
de 4 a 10 atomes de carbone, un radical alc6nyle qui comporte de 2 a 30
atomes de carbone, un radical aromatque qui 50     comporte de 6 a 30
atomes de carbone, ou un radical aromatique a substitution alkylique, qui
comporte de 7 a 30 atomes de carbone, ou un radical alkyle a substitution
aromatique, qui comporte de 7 a 30 atomes de carbone, 4. Composition
suivant la revendication 2 ou 3, caract~ris~e en ce que Ar est un radical
aromatique 55     coupl6, I'agent de couplage 6tant 0, S, NH ou un radical
alkylbne inferieur. 5. Composition suivant l'une quelconque des
revendications 2 a 4, caract~ris6a en ce que le composant (C) est constitu6
d'une amine contenant des radicaux hydroxyle, qui comprend de 1 h 10
radicaux 16                                 1111111   11  11    111    EP 0
238 632 B1 hydroxyle et de 1 a 10 radicaux amine. 6. Composition suivant
l'une quelconque des revendications 2 d 4, caracterisde en ce que le
composant (C) est constitue d'une amine contenant des radicaux
hydroxyle-thiol, qui comprend de 1 a 10 radicaux 5      hydroxyle, de 1 a
10 radicaux thiol et de 1 a 10 radicaux amine. 7. Composition suivant l'une
quelconque des revendications 2 a 4, caract6ris6e en ce que le composant
(C) est constitue d'une amine contenant des radicaux thiol, qui comprend de
1 a 10 radicaux thiol et de 1 a 10 radicaux amine. 10 8  Composition
suivant l'une quelconque des revendications 2 a 5, caract6risee en ce que
le composant (C) est constitu4 (a) d'au moins un compos6 repr6sent6 par la
formule HO-R4-NH2   (iii) dans laquelle R4 repr6sente un radical & base
hydrocarbon6e qui possbde de 1   20 atomes de carbone, ou (b) d'au moins un
compose repr6sentd par la formule 20 HO- CH - (CH 2)    N
( 25 dans laquelle Rs represente un atome d'hydrogene ou un radical a base
hydrocarbon6e qui comporte de 1 A 20 atomes de carbone, R6 represente un
atome d'hydrogane, un radical a base hydrocarbonee contenant des radicaux
hydroxyle, qui comporte de 1 A 20 atomes de carbone, un 30       radical a
base hydrocarbonee contenant des radicaux amino primaires, qui comporte de
1 a 20 atomes de carbone, ou d'un radical a base hydrocarbon~e qui comporte
des radicaux polyamino, qui comporte de 1 a 20 atomes de carbone, le nombre
total d'atomes de carbone dans Rs et R6 6tant d'environ 24 ou moins de 24,
et o est un nombre dont la valeur varie de 1 a 10. 35  9. Composition
suivant l'une quelconque des revendications 1 a 8, caract~ris6e en ce que
le metal est constitue par un ou plusieurs metaux choisis parmi les m6taux
des groupes VB, VIB, VIIB, Vil, lB, et IIB du tableau p6riodique. 10.
Composition suivant la revendication 9, caract~ris6e en ce que le metal est
choisi parmi le cuivre, le 40     fer, le zinc, le manganbse, ou un m~lange
de ceux-ci. 11. Composition suivant la revendication 10, caract6risee en ce
que le m6tal est le cuivre. 12. Composition suivant l'une quelconque des
revendications 1 h 11, caracteris6e en ce que ladite base de 



45     Schiff (II) est represent6e par la formule: 50 55 17 * C   L   M   S
EP 0 238 632 B1 7           10 5                  R- N= _
-(OH) r (R                          (RK )p 10             C~~~R8
C9 15        dans laquelle R7 repr6sente un radical a base hydrocarbon6e
qui comporte de 1 a 30 atomes de carbone, chaque symbole R8 represente,
ind6pendamment, un atome d'hydrogene, un radical & base hydrocarbon6e qui
comporte de 1 a 20 atomes de carbone, un radical alkyl amino qui comporte
de 1 a 20 atomes de carbone et jusqu'a environ 7 atomes d'azote, ou un
radical aromatique ou aromatique A substitution alkylique, qui comporte de
6 A 36 atomes de carbone, chaque symbole R9 represente, 20
ind6pendamment, un atome d'hydrogene, un radical a base hydrocarbon6e qui
possede de 1 a 20 atomes de carbone, ou un radical aromatique ou aromatique
a substitution alkylique, qui comporte de 6 a 36 atomes de carbone, R10
repr~sente un atome d'hydrogbne ou un radical alkyle qui comporte de 1 A 8
atomes de carbone, p est egal h 1 ou A 2, r est egal & 1 ou a 2, s est 6gal
a 1 ou a 2 et t est un nombre dont la valeur varie de 1 6 6. 25 13.
Composition suivant la revendication 12, caract6ris6e en ce que la base de
Schiff (II) est constituee de l'un des compos6s qui suivent : N,
N'-disalicylidbne-1,2-propanediamine; N - salicylideneaniline; N, N' -
disalicylidbneethylbnediamine; salicylal-bgta-N-amino6thylpip6razine; ou
d'un m~lange de deux ou de plus de deux de ses compos6s. 30 14. Composition
de carburant ou de combustible, qui comprend au moins un carburant ou
combustible et une composition suivant l'une quelconque des revendications
1 A 13, caracterisee en ce que la concentration de ladite composition varne
de 1 a 500 ppm, valeur bas6e sur ledit m6tal. 35 15. Concentr6 comprenant
de 10 % a 99 % en poids d'une composition suivant l'une quelconque des
revendications 1 a 13 et au moins un diluant ou solvant organique. 40 45 50
55 18    


