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PARA-ALKYLATION OF AROMATIC PRIMARY AMINES

FIELD OF THE INVENTION

[0001] The present invention relates to the nuclear alkylation of aromatic
amines. More particularly, the invention relates to improvements in the

production of p-alkyl aromatic amines.

BACKGROUND OF THE INVENTION

[0002] Asis well known, para-alkyl primary aromatic amines in addition to
being useful as chemical intermediates are also useful in a variety of other
applications. For examples, they are used in lubricants as antioxidants and in

fuels as anti-knock agents, to mention a few.

[0003] Methods for alkylating primary aromatic amines typically result in the
formation primarily of the ortho and meta isomers of the alkyl aromatic amines
along with N-alkylated species. Although the ortho and meta isomers have
somewhat similar properties to the para-isomers, most often the properties of the
para-isomers are significantly better than the others making the para-isomer the
compound of choice in many applications. Consequently attempts have been
made to produce para-alkylated aromatic amines in preference to the ortho and
meta compounds. In this regard mention is made British Patent 846,226 and
Canadian Patent 663,698 each of which disclose processes that result in the
formation of mixtures relatively high in para alkylated phenyl amines. For
example, in the alkylation of aniline with isobutylene by the process of British
Patent 846,226 the p-tertiary butylaniline is obtained (about 85 to 88% based on
moles of aniline converted) with varying amounts of o-tertiary butylaniline, N-

tertiary butylaniline and di-tertiary butylaniline. In the process of Canadian
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Patent 663,698 the alkylation of aniline with isobutylene was reported as
producing significant amount of di-tertiary butylaniline along with the para-

tertiary butylaniline.

[0004] One object of the present invention is to provide an improved method

in forming para alkylated primary aromatic amines.

[0005]  Another object of the present invention is to provide a method for
alkylating primary aromatic amines which favors the formation of the para

alkylated derivative.

[0006] Another object of the present invention is to provide a method for

forming para-alkylated primary aromatic amines in increased yields.

[0007]  Other objects of the invention will become apparent from the

description hereinafter.

SUMMARY OF THE INVENTION

[0008] Broadly stated the present invention comprises a method for
producing para alkylated primary aromatic amines by alkylating a primary
aromatic amine with an olefin in the presence of an acid activated acidic clay,
preferably a montmorillonite clay, at temperatures in the range of about 100°C to

about 400°C.

DETAILED DESCRIPTION OF THE INVENTION

[6002] The primary aromatic amines alkylated in accordance with the

invention are those having a hydrogen on the aromatic nuclear carbon in the
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position para to the amine moiety on the aromatic ring. In the present invention
it is preferred that the primary aromatic amine be a phenylamine and more

preferably be aniline.

[0010] In the process of the invention the olefin employed may be an
aliphatic or cyclic olefin having from 2 to about 8 carbon atoms and preferably
from 2 to 4 carbon atoms. The olefins of particular interest are ethylene,

propylene, butylene and isobutylene with isobutyl being especially preferred.

[0011] The catalyst according to the invention is an acid treated
montmorillonite clay that has not been rendered neutral but instead has a residual
acidity. Indeed the residual acidity is preferably about 3 but can be greater than
3, for example from about 3 to about 6. Such catalysts are commercially

available.

[0012] The ratio of olefin to amine used in the process of the invention
typically will be about 1:1 to less than 1:1, for example, from about 1:1 to about
0.3:1, and preferably about 0.7:1.

[0013] The amount of catalyst employed is not critical and typically will be in
the range of from about 1 to about 10 wt% based on the weight of aromatic

amine.

[0014] The reaction is carried out at temperatures ranging from about 50°C to
about 400°C and preferably in the range of 200°C to 300°C. Elevated pressures
typically are employed, for example, from about 6.89 mPa (1000 psi) to about
68.9 mPa (10,000 psi). Conveniently the reaction may be conducted at lower
pressures, for example, in the range of 1378 kPa to 2067 kPa by adding the

olefin to the heated amine and catalyst over an extended period. For example,
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the olefin may be added slowly or in increments to either the liquid or vapor
phase in the reactor extending the addition from 10 minutes up to about 2.5
hours. In any event it is preferred to continue the heating after the completion of
the olefin addition for a time sufficient to convert at least 85% and preferably
greater than about 90% of the amine whereby increased yields and high

selectivity of the para-alkylated species is obtained.

[0015] The advantages of the invention will be illustrated by the following

examples.

Example
[0016] Two runs were conducted each using the procedure described herein.

[0017] A slurry of 2000g of phenylamine and 200g of an acid activated acidic
montmorillonite catalyst sold as F-22 by Englehard Chemicals Inc. and having a
residual acidity of 3 was introduced into a reactor via a sample line by applying
a slight vacuum to the reactor. The reactor was stirred (950 RPM), purged
several times using 3.445 mPa (500 psi) nitrogen and then heated to 250°C. The
autogeneous pressure of phenylamine at these conditions was about 430 kPa (60
psi). Isobutylene was introduced into the reactor, in run-1 directly into the liquid
and in run-2 into the vapor space above the liquid. In each instance the
isobutylene was added in about 10% increments over a period of 2 hours 15
minutes in run 1 and 2 hrs and 27 minutes in run 2. Samples were withdrawn
from the reactor at 2, 4 and 6 hour intervals after all the isobutylene was added.
The samples were filtered to remove the catalyst and then subjected to G.C.

analysis. The results obtained are given in Table 1.
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Table 1

PCT/US2006/000333

ALKYLATION OF ANILINE WITH ISOBUTYLENE AT 250°C

(F-22-Montmorillonite Catalyst - Engelhard)

FEED
Aniline 2000g 21.5 moles
Clay 200g
Isobutylene | 845g 15 moles

Mole Ratio: Isobutylene / Aniline = 0.7

Aniline Product Distribution %"
RunID. | Time, Hr | Conv.(%)"” | N-C4 0-C4 p-C4 Di-Substit
Runl-1 |2 71.5 0.3 2.8 92.8 4.1
Runl-2 |4 88.5 0.2 1.6 94.7 3.5
Runl3 |6 90.3 0.2 1.6 94.4 3.8
Run2-1 |2 91.6 0.2 1.4 94.8 3.6
Run2-2 |4 94.6 0.2 2.0 93.8 4.0
Run2-3 |6 92.4 0.2 1.8 94.2 3.9

(1) Based on theoretical moles of aniline for a mono alkylation reaction.

(2) Based on moles of aniline reacted.
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CLAIMS:

1. A method for producing para-alkylated primary aromatic amines
comprising reacting a primary aromatic amine having a hydrogen in the para
position with an olefin in the presence of an acid activated clay having residual
acidity, the reaction being conducted in a reactor at a temperature in the range of

about 50°C to about 400°C.

2. The method of claim 1 wherein the catalyst has a residual acidity

of from about 3 to about 6.

3. The method of claim 2 wherein the catalyst is a montmorillonite

clay.

4. The method of claim 2 wherein the olefin has from 2 to about 8

carbon atoms.

5. The method of claim 4 wherein the primary amine is aniline.

6. The method of claim 5 wherein the olefin is isobutylene.

7. The method of claim 6 wherein the reacting of the olefin is
conducted by adding increments of the olefin over an extended period of time to

the reactor.

8. The method of claim 6 wherein the reactor contains a liquid and

vapor phase and the olefin is added to the liquid phase.
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9. The method of claim 6 wherein the reactor contains a liquid and

vapor phase and the olefin is added to the vapor phase.
10. A method for producing tertiary butyl aniline comprising:

providing a reactor with a slurry of aniline and an acid activated

montmorillonite clay catalyst having a residual acidity of from about 3 to 6;

heating the slurry to a temperature in the range of about 50°C to

about 400°C;

introducing isobutylene into the reactor over a period of time, the

total amount of isobutylene to aniline being in the range of 1:1 to 0.3:1; and

continuing the heating for a time sufficient to convert at least 85% of

the aniline to tert butyl aniline.

11. The method of claim 10 wherein the clay has a residual acidity

of about 3 and wherein the ratio of isobutylene to aniline is about 0.7:1.



International application No.

INTERNATIONAL SEARCH REPORT
PCT/US06/00333

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8): CO07C 209/68( 2006.01)

UsrC: 564/408,409
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S. : 564/408, 409

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
NONE

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
EAST, STN

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Chem Abstract, Abstract of JP 04154743 , abstract no., 1992:591458 1-11
Nagata et al, 5/ 1992.
X Chemical Abstract Online, Applied Catalysis 62(2), pages 161-169, 1990, "Synthesis of N- 1-11

tert-butyl Aromatic Amines via Heterogeneous Acid Catalysis", Dixon et al.

[:' Further documents are listed in the continuation of Box C. |__—, See patent family annex.

* Special categories of cited documents: “r” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
“A”  document defining the peneral state of the art which is not considered to be of principle or theory underlying the invention
particular relevance
“Xr document of particular relevance; the claimed invention cannot be
“E” earlier application or patent published on or after the intemnational filing date considered novel or cannot be considered to involve an inventive step

when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or which is cited to

establish the publication date of another citation or other special reason (as “y” document of particular relevance; the claimed invention cannot be
specified) considered to involve an inventive step when the document is
combined with one or more other such d , such bi
“0”  document referring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art
“P”  do t published prior to the international filing date but later than the “&” document member of the same patent family
priority date claimed
Date of the actual completion of the international search Date of mailing of the i ntednanonal search report
08 May 2006 (08.05.2006) J N 006
Name and mailing address of the ISA/US Authorized officer, / /l
Mail Stop PCT, Attn: ISA/US .
Commissioner for Patents Samuel A. Barts
P.O. Box 1450
Alexandria, Virginia 22313-1450 Telephone No. 5%+<272-0500
Facsimile No. (571) 273-3201

Form PCT/ISA/210 (second sheet) (April 2005)



	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

