
EP 0552 311 B1 Description The invention relates to an aromatic alkylation
process. The invention more specifically relates to an improvement in a
process for the alkylation of aromatic hydrocarbons by the introduction
thereon of an 5  essentially linear alkyl substituent. The process,
therefore, is concerned with the production of aromatic compounds having
essentially linear substituents thereon. The invention is, more
particularly, concerned with the preparation of alkylated phenol compounds
characterized by having essentially linear alkylated substituents thereon.
The use of linear alkyl aromatics is known in the art. Linear alkyl
aromatics are known as being 10 biodegradable and, therefore, such
aromatics particularly converted to detergents through alkylation with
subsequent sulfonation, neutralization, etc., result in a more
biodegradable detergent. Alkylation of phenols to prepare linear alkylated
phenols used in the preparation of phenol-sulfur condensates are also
known. The alkylation reaction to prepare the essentially linear
substituted aromatics have previously been accomplished by a number of
techniques which are well known to those skilled in the art. Such methods
15 are, for instance, disclosed in an article entitled "Alkylation of
Aromatics", discussed in Kirk Othmer Encyclopedia of Chemical Technology,
3rd edition, Vol. 2, pp. 65-66, Interscience Publishers, Division of John
Wiley and Company, New York, 1978, which is incorporated herein by
reference. Several applications, therefore, require preparing essentially
linear alkylated aromatics where rearran- gements of the alkylating olefins
should be minimized. One such application is the preparation of alkylated
20  phenols which are "linear" for use in making alkyl phenol-aldehyde
condensates or alkyl phenol-sulfur condensates used as pour point
depressants in fuel and lubricating oils. Alkyl phenols are generally
prepared by a catalyzed reaction of an olefin with phenol. US-A-4180691
discloses a hydrocarbon alkylation process and specifically a process for
the production of detergent alkylate by the acid-catalyzed alkylation of
aromatic hydrocarbon with an olefin in the presence 25  of a surfactant.
Soviet Inventions Illustrated, Section CH week 8347, 11 January 1984
Derwent Publications Ltd. (London) H04 SU 988800 discloses a process for
producing alkylated aromatics wherein an olefin is reacted with an aromatic
such as benzene, toluene or naphthalene with a C2-C12 olefin in the liquid
phase in the presence of a solid synthetic catalyst and solvent chosen from
sulpholane, beta, gamma-dimethyl- 30 tetramethylene-sulphone, beta-methyl
tetramethylene sulphone, nitromethane, nitrobenzene, acetonitrile,
benzonitrile or ethylene or propylene glycol carbonate or their mixtures.
There is no indication teaching that the olefin must be an alpha-olefin. SU
988800 itself exemplifies, as the olefin, only ethylene, propylene and
[err]iso-olefins. it contains no reference to alpha-olefins having 4 or
more carbon atoms. EP-A-0029652 discloses a method of selectively
alkylating substituted or unsubstituted benzene 35 compounds to produce
2-phenyl alkanes comprising reacting in the presence of specific
crystalline zeolite catalysts. The reference does not disclose use of a
solvent in the process. US-A-4283573, to the same inventor and assignee as
EP-A-0029652, is directed to a method of producing long chain-length alkyl
phenols with preferential placement of the phenolic moiety at the #2
position on the alkyl chain. The patent specifies the use of alkylation
agents which include straight chained 40 agents and branched agents. The
process is directed to the use of catalytically active zeolite catalysts.
The patent does not disclose use of solvents within the scope of those
taught in the invention described herein. EP-A-311450 and EP-A-311452
disclose that in the ideal reaction the olefin forms a carbonium ion
species as a result of the presence of acidic conditions and temperature
conditions. The cation can then readily react with the substituted
aromatic. The cation reacts, for instance, with phenol at either the ortho
or 45 para positions. 50 [err] 55 



in which reaction R is a linear alkyl and R' and R" are linear alkyl groups
derived in whole or in part from R. The exothermic reaction is thus a
simple cationic reaction resulting in a somewhat complex product. 2
EP0552 311 B1 Without rearrangement, the carbonium ion species will attach
to the aromatic ring at the beta carbon of the olefin, and R', will thus
constitute a pendant methyl group derived from the original olefin, with R"
constituting the remainder of the linear alkyl chain originally defined by
R. In reality, however, many side reactions are possible. Thus, the cation
can revert back to the olefin or rearrange further down the linear chain,
thereby producing attachment to the aromatic ring at a more internal carbon
atom and causing the length of R' to increase and R" to decrease in length
correspondingly. It has been found that if these rearrangements are too
extensive, they will lead to the production of inferior products which
would not suitably interact with the wax crystals of a lubricating oil or
fuel oil to which they are eventually added. It is, therefore, critical to
the present invention to minimize these arrangements and to maximize the to
attachment of the alkyl groups at the 2-position (i.e. beta carbon of the
original linear olefin). The instant invention presents a novel method of
producing alkyl aromatics having essentially linear alkyl substituted
groups. The present invention further describes a method to produce alkyl
aromatics and particularly alkyl phenols with less rearrangement, and
thereby, for instance, an alkyl phenol-aldehyde or alkyl phenol-sulfur
condensate with greater pour point depressancy. 15 The invention provides
an improved method of preparing essentially linear alkylated aromatics
compris- ing contacting, in the presence of a polar-aprotic cosolvent or
mixture thereof, and an acidic catalyst, an aromatic compound or
substituted aromatic compound and a linear hydrocarbon having from 16 to 50
carbon atoms selected from linear a-olefins, linear a-halides or a-alcohols
and mixtures thereof. WO-A-92-07047 and WO-A-92-07052, filed on the same
day as this application, are directed to 20 preparing alkyl phenol-aldehyde
and alkyl-phenol sulfur condensates for use as additives for improving the
low temperature flow properties of hydrocarbon oils wherein the alkylation
of the phenol is conducted using linear a-olefins. The present invention is
directed to a novel method of preparing "essentially" linear alkylated
aromatics and particularly linear alkyl phenols. Essentially linear means
greater than 35, preferably at least 40 and 25 most preferably at least 50
mole % of the alkyl groups of the alkylated aromatic are alpha methyl
substituted linear alkyl. The primary alkyl aromatic product desired from
the alkylation reaction after rearrangement will be linear to at least the
above extent. Alkylation of the aromatic or substituted aromatic compound
in accordance with the invention is initially conducted with a linear
alpha-olefin, or alpha-substituted olefins such as alkyl halide or alkyl
alcohols or a 30 blend of linear alpha olefins, halides or alcohols which
are terminal olefins or terminally substituted, as contrasted to internal
olefins or internal substitutions. In this manner, it is possible to
produce final polymers in which the alkyl group attached to the aromatic
ring is essentially linear. "Essentially linear" means that the terminal
alpha-olefins, halides or alcohols employed for the alkylation of linear
aromatics, and particu- larly phenols in accordance herewith, will attach
to the aromatic ring at the beta carbon thereof, thereby 35 leaving the
alpha carbon as a methyl group pendant from the beta carbon of the original
olefin or substituted olefin. The instant invention presents a novel method
of producing alkylated aromatics having essentially linear alkyl
substituted groups. The novel method involves conducting the alkylation of
the aromatic or substituted aromatic in the presence of a polar-aprotic
cosolvent or mixtures thereof. The cosolvent of the invention 40 should
desirably have a dielectric constant of greater than typically from 10 to
50, and preferably greater than 20. Typical examples of suitable cosolvents
are hexamethylphosphoramide (e=21), nitromethane 



(e = 36), N-N-dimethylformamide (e = 37) acetonitrile (e = 36), sulfolane
(e =44) and dimethyl sulfoxide (e=47). The use of these polar-aprotic
cosolvents in the alkylation reaction significantly minimized the amount of
rearrangement. The amount of solvent used is not critical and it would be
within the knowledge of 45 one skilled in the art to determine suitable
amount without undue experimentation. Generally, amounts of above 50 wt. %
of the reactant is considered suitable. Amounts, however, greatly in excess
of that stated above would not be considered detrimental, but may present
problems with removal and would not be cost effective for the process. The
minimum amount would be that necessary to produce the desired product. More
specifically, the alkylation process is an acid catalyzed exothermic
reaction of the aromatic or so substituted aromatic with the linear
alpha-olefin, halide or alcohol. The reaction can thus be shown as follows:
55 3    EP 0 552 311 B1 solvent 10 where X can be the same or different and
can be an amine, OH, or other functional substituent, an alkyl radical or
other functionally substituted alkyl radical of from [err]or mixtures
thereof and y is an integer of 0-3. R is an alkyl radical and CH-R' are
alkyls derived in whole or in part from Z; and Z is an ethylene radical,
ethyl halide or ethyl alcohol. Mixtures of such, of a-olefins, a-halides or
a-alcohols are considered to be within the scope of the invention. 15 The
aromatic hydrocarbon used in the process of the instant invention to
prepare the "essentially linear" alkylated aromatic hydrocarbon compound
are for instance, benzene and alkyl benzenes such as toluene, xylene,
ethylbenzene, and phenols, particularly desirable is phenol. Such
substituted aromatics can also include aryl alkyl ethers, desirably
anisole, anilines, particularly desirable is aniline, and ketones, and most
desirable is acetophenone. 20     The particular linear alpha-olefins,
alcohols or halides used in connection with the alkylation step of the
present invention are those having from 16 to 50 carbon atoms. The specific
alpha-olefin carbon number found suitable will depend on the intended
application. For instance, in the preparation of detergent linear alkyl
aromatics a carbon number ranging from 16 to 22 is generally used a
preferred range being [err] to . Chlorine is the preferred halide for
practicing the invention. 25 The particular average carbon number range,
however, which is most desirable will depend on the ultimate environment
intended for the linear alkylated aromatic product. More particularly, it
has thus been found that in connection with fuel oils, including diesel
fuels and heating oils, to maximize cloud point reduction an average carbon
number of about [err] is most desired, while to maximize pour point
reduction an average carbon number of about [err] was most desired. On the
other hand, in connection with 30 lubricating oil compositions, the average
carbon number for maximizing pour point reduction was an average carbon
content of from [err] Alkylation reactions can generally be accomplished by
a number of acid catalyzed techniques which are well known to those skilled
in the art. One particularly suitable technique is by using the
Friedel-Crafts reaction which occurs in the presence of a Lewis acid
catalyst such as boron trifluoride and its complexes 35 with ethers,
hydrogen fluoride, aluminum chloride, aluminum bromide and zinc dichloride.
A particularly preferred catalyst for use in such alkylation reactions is
designated Amberlyst 15 by the Rohm and Haas Company. This catalyst is
included among the strongly acidic macroreticular resins described in
US-A-4224415. This resin is itself composed of long chains of polystyrene
locked together by divinylbenzene crosslinks into a three-dimensional,
insoluble polymeric phase called a matrix, on which are 40  attached
sulfonic acid groups (err). Amberlyst 15 possesses high acidity (4.7
meq/g), high porosity 



(32%) and high surface area (45 [err]. In a highly preferred method for
carrying out the alkylation reaction as disclosed herein, a zeolite
catalyst is employed for use in the selective production of the desired
mono-alkylate. More particularly, acidic crystalline zeolites are used
which have high silica to alumina ratios and which have effective pore 45
sizes of between 6 and 8 Angstroms, and include a number of commercial
zeolite catalysts, such as LZ-Y82 catalyst manufactured by Union Carbide
Corporation. In any event, these zeolites are described in US-A- 4283573.
In general, these zeolites have a crystal structure which provides access
to and egress from the intracrystalline free space of the zeolites by
virtue of having channels or networks of pores, the openings of which again
preferably have a major dimension, or a free pore diameter, of between 6A
and 8A. These 50 zeolites are also characterized by pore apertures of about
a size as would be provided by 12-member rings of silicon and aluminum
atoms. The preferred types of zeolites for use in this invention possess a
silica to alumina molar ratio of from 3:1 to 6:1. This ratio represents, as
closely as possible, the ratio in the rigid anionic framework of the
zeolite crystal. Furthermore, these preferred zeolites will have a high
surface area, such as about 625 m2/g. The use of these zeolite catalysts
thus permits one to eliminate the expensive and 55 difficult distillation
step required to separate the mono-alkylate from the di-alkylate produced
with the acid- type catalysts previously utilized. The alkylation process
in accordance with the invention is generally conducted at from 50 [err] to
200 [err] C. It is, however, preferred to conduct the alkylation at lower
reaction temperatures of 100[err] C or below, 4    EP 0 552 311 B1
preferably at or below 90 [err] C. e.g. typically between about 50 C and
100 [err] C and preferably between 50 [err] C and 90 [err]C to minimize
rearrangement. Although the novel process disclosed herein for preparing
essentially linear alkylated aromatics can be practiced at higher than the
preferred temperatures, it should be evident that the preferred temperature
range minimizes rearrangement and optimizes essentially linear attachment 5
to the aromatic ring. The mode of addition of the reactants and cosolvent
is not critical to the preparation of an essentially linear product.
Therefore, it is possible to initially simultaneously combine the reactants
and cosolvent or to add the aromatic to the olefin, chloride or alcohol
containing the catalyst and solvent. The mode of addition is, however, of
some importance in the degree of alkylation achieved - multiple linear
attachments. The 10 addition of the olefin to the aromatic, for instance,
favors monoalkylation whereas simultaneous addition or the addition of the
aromatic to the olefin favors polyalkylation. The presence of substituents
on the aromatic will, of course, determine where the olefin linear alkyl
will attach to the ring. The preferred addition mode for preparing
alkylated phenol intermediates used to prepare alkyl phenol aldehyde or
alkyl phenol sulfur pour point depressants, for instance, is the addition
of the linear alkyl olefin, halide or alcohol to an excess of the is
aromatic which favors monoalkylation. The molar ratio of aromatic to
olefin, alkyl halide or alkyl alcohol can vary depending on the aromatic
being alkylated. Generally, such a ratio can range from 1:1 to 10:1 (or
higher); preferably from 2:1 to 5:1. Too great an excess of the aromatic
can be disadvantageous because of the need to remove the excess from the
product upon completion of the alkylation process. In one embodiment the
molar ratio of phenol to 20 olefin is less than 3:1. In connection with an
alkylated phenol product, the use of a linear alpha-olefin, alkyl halide or
alkyl alcohol or a mixture of linear alpha-olefins, alkyl halides or alkyl
alcohols gives a ratio of ortho to para attachments on the phenol of about
2:1. In contrast with the alkylated phenol product of this reaction, the
use of a branched internal olefin, mixture of branched internal olefins or
internal substituted hydrocarbons 25 gives a ratio of ortho to para
attachments on phenol of about 1:18. 



However, essentially linear alkyl groups attached either ortho or para to
the hydroxy groups perform equally well. The following demonstrates the
present invention for producing alkyl phenols with significantly less
rearrangement than obtained by current known processes. 30 EXAMPLE 1 Into a
four-neck 1 -liter round-bottom flask equipped with a mechanical stirrer,
125 grams of phenol (1.33 moles), 31.5 grams of Amberlyst 15 catalyst, and
164 grams of nitrobenzene were charged. A reflux 35 condenser, a
thermometer, an addition funnel and a nitrogen inlet tube were attached to
the flask and the mixture was heated to 70[err]C. With stirring under a
blanket of nitrogen, 109 grams (0.43 moles) of 1- octadecene was added
dropwise over a period of about one hour. The temperature was raised to 90
[err] C and maintained at this temperature for four hours. The reaction
mixture was then cooled to 50[err] C and filtered to remove the catalyst.
The excess phenol and nitrobenzene were removed by vacuum distillation. The
yield 40 was 207 grams, or 99%. The infrared spectrum of the product showed
absorption bands at 830 and 750 cm[err] which are characteristic of alkyl
phenols. The aromatic substitution pattern was determined by [err] NMR
spectroscopy and showed that the ortho to para ratio was 1.7:1.0. The alkyl
substitution pattern was determined by [err]-NMR spectroscopy and showed
that the product consisted of 59 mole % 2-substituted alkylate and 41 mole
% [err] 3-substituted alkylate, i.e. 18% less rearrangement than the
alkylate produced in 45 accordance with Comparative Example 1. COMPARATIVE
EXAMPLE 1 As an example of the preparation of a typical alkyl phenol
component used to produce alkyl phenol- 50 formaldehyde condensates, as
disclosed in EP-A-311450, octadecyl phenol was prepared without the
cosolvent of the instant invention by charging into a four-neck, 5-liter
round-bottom flask equipped with a mechanical stirrer, 933 grams of phenol
(9.93 moles) and 286 grams of Amberlyst 15 catalyst. A reflux condenser, a
thermometer, an addition funnel, and a nitrogen inlet tube were attached to
the flask and the mixture was heated to 70[err]C. With stirring under a
blanket of nitrogen, 834 grams (3.31 moles) of 1- 55 octadecene was added
dropwise over a period of about one hour. The temperature was raised to 90
[err] C and maintained at this temperature for four hours. The reaction
mixture was then cooled to 50 [err]C and filtered to remove the catalyst.
The excess phenol was removed by vacuum distillation. The yield was 1,008
grams, or 88%. The product had a refractive index of 1.4859 at 25 [err] C,
a viscosity of 38.0 cP at 40 [err] C, and a hydroxyl 5    EP 0 552 311 B1
number of 144 mg KOH/g. The infrared spectrum of the product showed
absorption bands at 830 and 750 [err]which are characteristic of alkyl
phenols. The aromatic substitution pattern was determined by 13C- NMR
spectroscopy and showed that the ortho to para ratio was 2.0:1.0. The alkyl
substitution pattern was determined by [err]-NMR spectroscopy and showed
that the product consisted of 50 mole % 2-substituted 5  alkylate and 50
mole % [err] 3-substituted alkylate. COMPARATIVE EXAMPLE 2 In order to
demonstrate the criticality of the linearity of the alkyl group with
respect to temperature, l0 Comparative Example 1 was repeated, except that
in this case the mixture was heated to 115 * C instead of 90[err] C. The
yield of octadecyl phenol was 893 grams, or 78%. The product had a hydroxyl
number of 138 mg KOH/g, and its infrared spectrum showed absorptions at 830
and 750 cm[err], which are characteristic of alkyl phenols. The aromatic
substitution pattern was determined by [err]NMR spectroscopy and showed
that the product consisted of 35 mole % 2-substituted alkylate and 65 mole
% [err] 3-alkylate. The greater degree 15 of rearrangement in this alkyl
phenol was due to the higher reaction temperature. 



Claims 1. An improved method of preparing essentially linear alkylated
aromatics comprising contacting, in the 20     presence of a polar-aprotic
cosolvent or mixture thereof, and an acidic catalyst, an aromatic compound
or substituted aromatic compound and a linear hydrocarbon having from 16 to
50 carbon atoms selected from linear a-olefins, linear a-halides or linear
a-alcohols and mixtures thereof. 2. The method of claim 1 wherein the
linear a-halide is an alkyl chloride. 25 3. The method of claim 1 or claim
2 wherein the linear hydrocarbon contains from 16 to 20 carbon atoms. 4.
The method of any of claims 1 to 3 wherein the polar-aprotic solvent has a
dielectric constant of greater than 10. 30 5. The method of claim 4 wherein
the polar-aprotic solvent has a dielectric constant greater than 20. 6  The
method of claim 5 wherein the polar-aprotic solvent is nitrobenzene,
nitromethane, N,N-dimethylfor- mamide, acetonitrile, sulfolane or dimethyl
sulfoxide. 35 7. The method of any of claims 1 to 6 wherein the alkylation
is conducted in the presence of an acidic crystalline aluminasilicate
zeolite catalyst. 8.  The method of claim 7 wherein the zeolite catalyst
has a silica to alumina ratio of from 3:1 to 6:1. 40 9. The method of any
of claims 1 to 8 wherein the optionally substituted aromatic compound has
the formula: 45 50 wherein X can be the same or different and can be an
amine, OH or other functional substitution, an alkyl radical or
functionality substituted alkyl radical having 1-50 carbon atoms, or
mixtures thereof, and y is 0 or an integer of from 1-3. 55 10. The method
of claim 9 wherein the aromatic compound is benzene, phenol or xylene. 11.
The method of any of claims 1 to 10 wherein the molar ratio of aromatic to
linear hydrocarbon ranges from 1:1 to 10:1. 6    EP0552 311 B1 number of
144 mg KOH/g. The infrared spectrum of the product showed absorption bands
at 830 and 750 cm[err], which are characteristic of alkyl phenols. The
aromatic substitution pattern was determined by [err] NMR spectroscopy and
showed that the ortho to para ratio was 2.0:1.0. The alkyl substitution
pattern was determined by [err]-NMR spectroscopy and showed that the
product consisted of 50 mole % 2-substituted alkylate and 50 mole % [err]
3-substituted alkylate. COMPARATIVE EXAMPLE 2 In order to demonstrate the
criticality of the linearity of the alkyl group with respect to
temperature, 10  Comparative Example 1 was repeated, except that in this
case the mixture was heated to 115 [err]C instead of 90 C. The yield of
octadecyl phenol was 893 grams, or 78%. The product had a hydroxyl number
of 138 mg KOH/g, and its infrared spectrum showed absorptions at 830 and
750 cm[err], which are characteristic of alkyl phenols. The aromatic
substitution pattern was determined by [err]NMR spectroscopy and showed
that the product consisted of 35 mole % 2-substituted alkylate and 65 mole
% [err] 3-alkylate. The greater degree 15 of rearrangement in this alkyl
phenol was due to the higher reaction temperature. Claims 



1. An improved method of preparing essentially linear alkylated aromatics
comprising contacting, in the 20      presence of a polar-aprotic cosolvent
or mixture thereof, and an acidic catalyst, an aromatic compound or
substituted aromatic compound and a linear hydrocarbon having from 16 to 50
carbon atoms selected from linear a-olefins, linear a-halides or linear
a-alcohols and mixtures thereof. 2. The method of claim 1 wherein the
linear a-halide is an alkyl chloride. 25 3. The method of claim 1 or claim
2 wherein the linear hydrocarbon contains from 16 to 20 carbon atoms. 4.
The method of any of claims 1 to 3 wherein the polar-aprotic solvent has a
dielectric constant of greater than 10. 30 5. The method of claim 4 wherein
the polar-aprotic solvent has a dielectric constant greater than 20. 6. The
method of claim 5 wherein the polar-aprotic solvent is nitrobenzene,
nitromethane, N,N-dimethylfor- mamide, acetonitrile, sulfolane or dimethyl
sulfoxide. 35 7. The method of any of claims 1 to 6 wherein the alkylation
is conducted in the presence of an acidic crystalline aluminasilicate
zeolite catalyst. 8.  The method of claim 7 wherein the zeolite catalyst
has a silica to alumina ratio of from 3:1 to 6:1. 40 9. The method of any
of claims 1 to 8 wherein the optionally substituted aromatic compound has
the formula: 45 50 wherein X can be the same or different and can be an
amine, OH or other functional substitution, an alkyl radical or
functionality substituted alkyl radical having 1-50 carbon atoms, or
mixtures thereof, and y is 0 or an integer of from 1-3. 55 10. The method
of claim 9 wherein the aromatic compound is benzene, phenol or xylene. 11.
The method of any of claims 1 to 10 wherein the molar ratio of aromatic to
linear hydrocarbon ranges from 1:1 to 10:1. 6    EP 0 552 311 B1 12. The
method of claim 11 wherein the molar ratio is from 2:1 to 5:1. 13. The
method of any of claims 1 to 10 wherein the aromatic compound is a phenol
and the molar ratio of phenol to olefin is less than 3:1. 5 14. The method
of any of claims 1 to 13 wherein the alkylation is conducted at a
temperature of from 50 [err] C to 200 [err] C. 15. The method of of any of
claims 1 to 13 wherein the alkylation is conducted below 100 [err] C. 10
PatentansprUche 1. Verbessertes Verfahren zur Herstellung von im
wesentlichen linear alkylierten Aromaten, bei dem in Gegenwart eines
polar-aprotischen Col6sungsmittel oder einer Mischung daraus und einem
sauren 15     Katalysator eine aromatische Verbindung oder substituierte
aromatische Verbindung und ein linearer Kohlenwasserstoff mit 16 bis 50
Kohlenstoffatomen ausgewihIt aus linearen a-Olefinen, linearen a-
Halogeniden oder linearen a-Alkoholen und Mischungen daraus in Kontakt
gebracht werden. 2. Verfahren nach Anspruch 1, bei dem das lineare
a-Halogenid ein Alkylchlorid ist. 



j20 3. Verfahren nach Anspruch 1 oder Anspruch 2, bei dem der lineare
Kohlenwasserstoff 16 bis 20 Kohlenstoffatome enthalt. 4. Verfahren nach
einem der Anspr~che 1 bis 3, bei dem das polar-aprotische Colosungsmittel
eine 25     Dielektrizitatskonstante grboer als 10 aufweist. 5. Verfahren
nach Anspruch 4, bei dem das polar-aprotische Colosungsmittel eine
Dielektrizitatskonstante groBer als 20 aufweist. 30  6. Verfahren nach
Anspruch 5, bei dem das polar-aprotische Col6sungsmittel Nitrobenzol,
Nitromethan, N,N-Dimethylformamid, Acetonitril, Sulfolan oder
Dimethylsulfoxid ist. 7. Verfahren nach einem der AnsprUche 1 bis 6, bei
dem die Alkylierung in Gegenwart eines sauren kristallinen
Aluminiumoxid-Silikat-Zeolith-Katalysators durchgef0hrt wird. 35 &
Verfahren nach Anspruch 7, bei dem der Zeolithkatalysator ein
Siliciumdioxid-zu-Aluminiumoxid- Verhiltnis von 3:1 bis 6:1 hat. 9.
Verfahren nach einem der AnsprUche 1 bis 8, bei dem die gegebenenfalls
substituierte aromatische 40     Verbindung die Formel (X) 45 50 aufweist,
in der X gleich oder unterschiedlich sein kann und Amin, OH oder eine
andere funktionale Substituentengruppe, ein Alkylrest oder mit
Funktionalitat substituierter Alkylrest mit 1 bis 50 Kohlen- stoffatomen
oder Mischungen daraus sein kann und y 0 oder eine ganze Zahl von 1 bis 3
ist. 5s 10. Verfahren nach Anspruch 9, bei dem die aromatische Verbindung
Benzol, Phenol oder Xylol ist. 11. Verfahren nach elnem der Ansprlche 1 bis
10, bei dem das Molverhlltnis von Aromaten zu linearem Kohlenwasserstoff im
Bereich von 1:1 bis 10:1 liegt. 7                       A l rll l, filSil
I    EP0 552 311 Bi 12. Verfahren nach Anspruch 11, bei dem das
Molverhaltnis 2:1 bis 5:1 betragt. 13. Verfahren nach elnem der AnsprUche 1
bis 10, bei dem die aromatische Verbindung ein Phenol ist und das
Molverhaltnis von Phenol zu Olefin weniger als 3:1 betrigt. 14. Verfahren
nach einem der Ansprache 1 bis 13, bel dem die Alkylierung bei einer
Temperatur von 50 - C bis 200 - C durch gef0hrt wird. 15. Verfahren nach
einem der Ansprfche 1 bis 13, bel dem die Alkylierung unter 100 I C
durchgef~hrt wird. 10 Revendlcatlons 1. Procede perfectionne pour la
preparation de composes aromatiques alkyles essentiellement lineaires,
comprenant la mise en contact, en presence d'un cosolvant aprotique
polaire.ou d'un melange de tels 1t     cosolvants, et d'un catalyseur
acide, d'un compos6 aromatique ou d'un compose aromatique substitue et d'un
hydrocarbure lin6aire ayant 16 & 50 atomes de carbone choisi entre des
a-olefines lin6aires, des a-halog6nures lineaires ou des u-alcools
lineaires et leurs melanges. 2. Procedd suivant la revendication 1, dans
lequel l'a-halogenure lineaire est un chlorure d'alkyle. 20 K>  20  ~
Procede suivant la revendication 1 ou la revendication 2, dans lequel
l'hydrocarbure lindaire contient 16 & 20 atomes de carbone. 4. Procd4
suivant l'une quelconque des revendications 1 a 3, dans lequel le solvant
aprotique polaire a 



25     une constante di~lectrique supdrieure a 10. 5. Procdd6 suivant la
revendication 4, dans loquel le solvant aprotique polaire a une constante
didlectrique superieure & 20. 3o  6. Proc~d4 suivant la revendication 5,
dans lequel le solvant aprotique polaire est le nitrobenzene, le
nitrom~thane, le N,N-dim~thylformamide, I'acetonitrile, le sulfolane ou le
dim~thylsulfoxyde. 7. Proc~dd suivant l'une quelconque des revendications 1
& 6, dans lequel l'alkylation est conduite en presence d'un catalyseur
z~olitique consistant en un aluminosilicate cristallin acide. 35 & Proc6d4
suivant la revendication 7, dans loquel le catalyseur z6olitique a un
rapport de la silice a I'alumine compris dans I'intervalle de 3:1 & 6:1. 9.
Procdde suivant l'une quelconque des revendications 1 a 8, dans lequel le
compos6 aromatique 40     facultativement substitue rdpond a la formule: 45
dans laquelle les groupes X peuvent etre identiques ou differents at
peuvent representer une amine, un so     groupe OH ou un autre substituant
fonctionnel, un radical alkyle ou un radical alkyle, substitue avec une
fonctionnalite, ayant 1 A 50 atomes de carbone, ou un de leurs melanges, et
Y est egal 0 ou & un nombre entier de 1 & 3. 10. Proc6d6 suivant la
revendication 9, dans lequel le compose aromatique est le benzene, le
phenol, ou le 55     xylbne. 11. Procdd4 suivant l'une quelconque des
revendications 1 & 10, dens lequel le rapport molaire du compose aromatique
a I'hydrocarbure lineaire est compris dans l'intervalle de 1:1 a 10:1. 8
1 11h1lI 111111 11111 11111 1I ill *C  L  N  S *    0PO552311 B1 12.
Procddd suivant la revendication 11, dans lequel le rapport molaire est
compris dans I'intervalle de 2:1 A 5:1. I1. Proc~dd suivant l'une
quelconque des revendications 1 & 10, dans lequel le compose aromatique est
5      un phdnol et le rapport molaire du phdnol a I'olefine est infirieur
a 3:1. 14. Proc~d4 suivant lune quelconque des revendications 1 a 13, dans
lequel I'alkylation est conduite a une temp~rature de 50 * C & 200 - C. 1o
15. Proc~dd suivant I'une quelconque des revendications 1 & 13, dans lequel
I'alkylation est conduite a une temp~rature inferieure & 1000 C. 75 20 25
30 35 40 45 50 55    


