
EP 0 411084 B1 Description This invention relates to a process for
producing hydrocarbyl amines suitable foruse as lube oil orgasoline
additives. 5      Methods of producing nitrogen derivatives having long
chain hydrocarbyl chains are well known. For in- stance GB-A-1172818
(Monsanto) describes a process for producing Schiff's bases by oxidising a
polyolefin with ozone in the presence of an alcohol followed by conversion
of the oxidation product to a carbonyl com- pound and reaction of the
carbonyl compound after separation thereof from the ozonolysis products
with an amine results in a Schiffs base. 10      This necessary separation
and/or purification of the carbonyl compound from the ozonolysis products
prior to reaction with an amine would appear to make the process
commercially non-viable. An alternative method is that described in
EP-A-244616 (BASF AG) where a polybutene is subjected to a hydroformylation
reaction and the resultant mixture of oxo products is subjected to either
(a) a Mannich re- action or (b) a hydroamination reaction. 15      This
reaction has the disadvantage that the hydroformylation product has a
mixture of long chain aIde- hydes, ketones and long chain alcohols. Such a
mixture of products, especially the presence of long chain al- cohols,
which are not separated prior to the Mannich reaction or hydroamination,
give a complicated mixture of products. Moreover, the long chain alcohols
may have a detrimental effect on the aminated end product when used 20  eg.
as lube oil additives or gasoline additives. It has now been found that the
problems associated with such prior art process can be mitigated by (a)
avoiding the separation steps of the GB-A-1172818 and also the
hydroformylation step of E-A-244616. Accordingly, the present invention is
a process for producing long chain alkyl aminesfrom polyolefins, said
process comprising reacting 25      (a) a polyolefin having a
molecularweight in the range of 330-2000 with ozone in the presence of a
solvent, (b) reacting the ozonolysis product from (a) without separation
and/or isolation of the carbonyl compounds formed therein with a primary
hydrocarbyl amines to form an imine, (c) hydrogenating the imine from step
(b) to an amine in the presence of a hydrogenation catalyst, and (d)
recovering the long chain alkyl amine from the hydrogenation products
formed in step (c). 30      The polyolefin which is ozonolysed is suitably
a polymer of a [err] olef in or a copolymer thereof and has a molecular
weight in the region of 330-2000, preferably from 500 to 1500. Of these,
polybutenes, especially those containing significant proportions of
polyisobutene i.e. Hyvis, Napvis and Ultravis (all Registered Trade Marks,
ex BP Chemicals) are preferred. The ozonolysis of the polyolefin in step
(a) above is suitably carried out by bubbling ozone in the gaseous 35
phase, with or without an additional diluent, through a solution of the
polyolefin in a solvent. Examples of sol- vents that may be used include
alcohols and hydrocarbons, preferably aliphatic, straight chain alcohols
which have 1-12 carbon atoms in the chain. In the case of alcohols, these
preferably have 1-4 carbon atoms In the chain. The ozonolysis temperature
is suitably from -70 to +[err] , preferably -30 to [err] and most
preferablyfrom 40  -1 0 to [err]. The reaction is exothermic and hence care
should be taken to ensure that the reaction temper- ature does not
exceed[err], if necessary by cooling. The solvent is suitably present in
the reaction mixture in a weight ratio of 1:1 to 10:1 with respect to the
polyolef in reactant. For this reaction It Is essential to ensure that the
proportion of ozone to olef in reacted at a given temper- 45  ature and
pressure are such that no explosive mixtures are formed. The explosive
limits for the various reaction conditions are well known to those skilled
in the art. The ozonolysis products from step (a) are contacted with a
primary amine In step (b). For this step the ozonolysis products are used
directly, i.e. without any priorseparation step, forreaction with the
primary amine. Prior to contact of the ozonolysis products with the primary
amine, it is preferable to (I) remove any excess 50  ozone therein by
sparging an inert gas eg. nitrogen therethrough and (ii) to wash the
ozonolysis products with water In order to remove any lower boiling
fractions such as eg. acetone. The primary hydrocarbyl amines used to react
with the ozonolysis product may be one or more of mono- 



di- and polyamines which may be aliphatic, alicyclic or aromatic in nature.
Typical examples of amines which can be used in preparing compounds of this
invention are diethylene- 55  triamine, di(methylethylene)triamine,
triethylenetetramine, tri(methylethylene)tetramine, tri(ethylethylene)tet-
ramine, tetraethylenepentamine, pentaethylenehexamine, ethylenediamine,
hexamethylenediamine, o - phe- nylenediamine, m- phenylenediamine, p -
phenylenediamine, alkyl-substituted o-, m- and p - phenylenedia- mine,
dimethylaminomethylamine, dimethylaminoethylamine,
dimethylaminopropylamine, dimethylaminobu- 2    EP 0 411 084 B1 tylamine,
dimethylaminoheptylamine, diethylaminomethylamine, diethylaminopropylamine,
diethylaminoa- mylamine, dipropylaminopropylamine,
methylpropylaminoamylamine, propylbutylaminoethylamine, dimethy-
lenetrianilnemethylenedianiline, polymethyleneanillne and
polyalkylmethyleneanmillne. 5      The reaction of the ozonolysis product
from step (a) with the primary amine in step (b) is suitably carried out at
a temperature in the range of e.g. 50-[err]. This reaction with primary
amine Is carried out by continuous removal of water formed during the
reaction along with any incidental volatilization of solvents already
present in the reaction mixture. In this reaction the molar ratio of the
ozonolysis products to the primary amine is suitably from 1:1 to 10
1000:1, preferably from 1:1 to 5:1. The product of the reaction in step (b)
is a hydrocarbyl imine. Also present in this product are water and solvents
specially those used for step (a) above. The water and solvents are
separated from the imine product by eg. filtration and/or fractional
distillation. The separated Imine product from step (b) is then
hydrogenated to form the desired amine. 15      The hydrogeneration of the
imine may be carried out under homogeneous or heterogeneous conditions. The
hydrogenation is carried out using catalyst such as Raney nickel, cobalt,
ruthenium, rhodium, iridium, platinum especially platinum on carbon,
palladium on carbon, palladium on silica and the like. The hydrogenation
reaction is suitably carried out a pressure of up to 20 MPa, preferably
from up to 10 MPa, more preferably from up to 8 MPa. 20      The
hydrogenation reaction is suitably carried out at a temperature from 0 to
[err], preferably from 50 to [err]. Where the hydrogenation reaction is
carried out under heterogeneous conditions, the removal of catalyst
residues is facilitated. For this purpose, solvent extraction of the amine
product can be used. The preferred solvents are aliphatic alcohols or
hydrocarbons. 25     It Is, in fact, possible to carry out the imination of
the ozonolysis products and the hydrogenation of the imine so formed to the
corresponding amine in a single reactor thus avoiding the need to
separate/purify the products of step (b). Thus, the recommended conditions
for the imination step (b) above and the hydrogenation step (c) above can
be used sequentially in a single reactor without recovering the
intermediate imine. Typically, this may be achieved by initially allowing
the imination reaction to proceed until upto 60% w/w of the ozonolysis 30
product has been converted to the imine and then hydrogenating in the same
reactor the crude imination prod- uct so formed, without any separation
steps. Alternatively, by a suitable choice of hydrogenation catalyst both
the imination of the carbonyl compound and the hydrogenation of the imine
can be performed substantially simultaneously such that any imine formed is
instantaneously hydrogenated to the amine. Thus there is no need to wait
for any significant quantities of 35  the imine to be formed prior to
commencement of the hydrogenation step. The desired amine can thus be
recovered from the reaction products of hydrogenation by filtering off the
catalyst and removing the solvent from the filtrate by distillation. The
hydrocarbyl amines of the present invention can be used as lube oil
additives, fuel additives and as gasoline detergents. 40      The present
invention is further illustrated with reference to the following Examples.
Example 1 Production Imines 



45 A(a)    In a tubular glass vessel equipped with a gas disperser at its
base and an isothermal jacket was placed 100g of a polyisobutene (NAPVIS
10, RTM) of Mn=1000 and 100ml of n-hexane. Ozone was then passed through
the polyisobutene solvent mixture at [err] at the rate of 0.13 moles per
hour. After four hours the ozone supply was stopped and nitrogen was passed
through the reaction mix- 50           ture for a short time (2 minutes) to
remove any unreacted ozone in the vessel which now contained the ozonlysis
products. (b)     0.2 moles of dimethylaminopropylamine was then added to
the ozonolysis products whilst the pas- sage of nitrogen was continued for
a further 2 minutes. The contents of the vessel were then trans- ferred to
a glass reactor (500ml capacity) equipped with a condenser. The contents of
the reactor 55           were refluxed [err] for 2 hours and finally the
reaction mixture evaporated in a rotary evaporator under vacuum at [err]
using an oil bath. The non-volatile residue remaining after evaporation was
the imine intermediate which was yellow and contained 1.8%w/w nitrogen 115g
of product was re- covered with an imine yield of approximately 64% molar.
B(a)    In a tubular glass reactor, which was about five times larger In
diameter than the used in A(a) above, 3    EP 0 411 084 B1 was placed 650g
of a polyisobutene of Mn 1000 and a mixture of n-hexane and methanol (300ml
each). Ozone containing small quantities of air was passed through the
polyisobutene/solvent mix- ture with vigorous stirring. During this
operation further aliquots of a 50/50wt% mixture of n-hexane 5
and methanol (total 300m1) was added from time to time. The reaction
proceeded for 6.5 hours. The ozone supply was thereafter stopped and the
reaction mixture sparged with nitrogen to remove any unreacted ozone
therein. Thereafter water (300ml) was added to the reaction mixture. The
whole contents of the reactor were then transferred to another vessel and
the aqueous phase allowed to separate. This happened readily and the
aqueous layer was removed. 10  (b)      220g of the non-purif ied organic
product was mixed with 800ml of toluene and 24.74g of commercial
tetraethylene pentamine in 200ml of toluene. The whole mixture was heated
to boiling and 400ml of solvent removed after 4 hours. The remaining
solvent was removed In a rotary evaporator under oil pump vacuum at [err].
240g of product was recovered from the evaporator and contained 3.1% w/w
nitrogen corresponding to 15  an imine yield of approximately 66% molar. A
comparison of the above A and B processes shows that much less ozone is
needed in a stirred reactor than in a non-stirred reactor for similar imine
yields. Hydrogenation of Imine 20 70g of the imine product from procedure
of Example 1(A) above was placed in a high pressure autoclave (300ml)
capacity equipped with a mechanical stirrer together with a 80ml of
cyclohexane. 5g of a freshly etha- nol-washed commercial sample of Raney
nickel together with 20ml ethanol was also added to the autoclave which was
then sealed and degassed with hydrogen. The contents of the autoclave were
vigorously stirred 25  under a hydrogen atmosphere for 15Mpa (150 bars) and
maintained at[err] for 19 hours. The stirring was stop- ped and the
contents of the autoclave allowed to cool and subsequently depressurised.
The reaction mixture was filtered and the filtrate evaporated on a rotary
evaporator as in Example 1(A) above. The resultant straw coloured residue
showed negligible adsorption in the infra-red spectral region of 1800cm-1
and 1600[err] sig- nifying the absence any imine or carbonyl functions in
the product. The product had a nitrogen content of 30 1%w/w. Example 2
Imination and Hydrogenation in a single step: 35 401g of a polybutene (Mn =
1300) was mixed by stirring with 400ml of n-octane and 25ml of methanol; 



0.13 moles/hr of ozone in air were passed through the stirred mixture for
3.5 hr after which 500ml of water were mixed with the reactants and the
mixture was allowed to separate into aqueous and organic phases. The
aqueous layer was run off and the organic layer mixed with 48g of
dimethylamino-propylamine in a hydrogen- 40  ation reactor equipped with a
Dean & Stark side arm. The contents of the reactor were refluxed for 3 hr
and water removed via the Dean & Stark arm. Thereafter, 3.5g of platinum on
carbon (Pt 5%w/w) was added to the reactor and the reactor with its
contents was pressurised to 2.8MPa (28 bar) with hydrogen at [err]. The
hydrogenation reaction was continued over 20 hr with vigorous stirring. The
contents of the reactor were then discharged and filtered. The filtrate was
treated by a rotary evap- 45  oration technique until all light fractions
were removed to leave behind a viscous residue. The viscous residue (560
cst at [err] contained 1.2%w/w nitrogen and only traces of carbonyl or
imine bands were detected in the infra-red spectrum of the product (<10
mole %). Example 3 50 Imination and Hydrogenation in a single step: A
mixture of 365g of the imine of polybutene carbonyl of Mn = 1300 and the
polybutene carbonyl prepared according to the process of Example 2 above
were mixed with 450ml of n-octane and 3g of 5%w/w platinum 55  on carbon in
a hydrogenation reactor. After 6hrs of hydrogenation at [err]at a pressure
between 2.0-3.0 MPa (20-30 bars) a sample was taken and subjected to rotary
evaporation at [err] for 1hr at 4mm of Hg (5,3 mbar) pressure to remove
light fractions leaving behind a viscous residue. The infra-red spectrum of
the residue showed a small imine band and a carbonyl band. The
hydrogenation of the bulk product was continued for a further 6hr and the
sampling procedure repeat- 4    EP 0 411 084 B1 ed. The infra-red spectrum
of the sample residue (after rotary evaporation as previously) now showed a
trace of an imine band and a persistent carbonyl band. The hydrogenation of
the bulk was continued for a further 6hr but now in the presence of 27m1 of
dime- 5   thylamino-propylamine and again the sampling procedure was
repeated as previously. This time it was noted that the carbonyl band had
disappeared almost completely from the infra-red spectrum of the sample
residue. The bulk contents of the reactor were then filtered and treated by
a rotary evaporation technique to remove all light and unreacted materials
and a viscous residue was left behind. The residue was pale yellow and con-
tained approximately 1.5%w/w of basic nitrogen. 10      The NMR spectrum of
the residue showed the presence of a polybutene polyamine. This Example
shows that a platinum on carbon catalyst hydrogenates polybutene imines
more readily than polybutene carbonyls and that in the presence of free
amine, polybutene polyamines can be produced by a one-step hydroamination
of a polybutene carbonyl. 15 Claims 1. A process for producing long chain
alkyl amines from polyolefins, said process comprising reacting (a) a
polyolefin having a molecular weight in the range of 330-2000 with ozone in
the presence of a 20        solvent, (b) reacting the ozonolysis product
from (a) without separation and/or isolation of the carbonyl com- pounds
formed therein with a primary hydrocarbyl amines to form an imine, (c)
hydrogenating the imine from step (b) to an amine in the presence of a
hydrogenation catalyst, and (d) recovering the long chain alkyl amine from
the hydrogenation products formed in step (c). 25 2. A process according to
claim 1 wherein the polyolefin which is ozonolysed is a polymer of a [err]
olefin or a copolymer thereof and has a molecular weight in the region of
330-2000. 3. A process according to any one of the preceding claims wherein
the ozonolysis of the polyolefin in step 30      (a) above is carried out
by bubbling ozone in the gaseous phase, with or without an additional
diluent, 



through a solution of the polyolef In in a solvent. 4. A process according
to any one of the preceding claims wherein the ozonolysis temperature is
from -70 to [err]. 35. A process according to any one of the preceding
claims wherein the primary hydrocarbyl amines used to react with the
ozonolysis product Is selected from one or more of mono- di- and polyamines
which may be aliphatic, alicyclic or aromatic in nature. 6. A process
according to any one of the preceding claims wherein the reaction of the
ozonolysis product 40      from step (a) with the primary amine in step (b)
Is carried out at a temperature from 50-[err]. 7. A process according to
any one of the preceding claims wherein in the reaction of the ozonolysis
products with the primary amine, the respective molar ratios of the two is
from 1:1 to 1000:1. 45  8  A process according to any one of the preceding
claims wherein the hydrogenation of the imine from step (c) is carried out
using catalyst such as Raney nickel, palladium on carbon or palladium on
silica. 9. A process according to any one of the preceding claims wherein
the hyrogenation reaction is carried out a pressure of up to 20 MPa. 10. A
process accoridng to any one of the preceding claims wherein the
hydrogenation reaction is carried out at a temperature from 0 to [err]. 55
PatentansprOche 1. Verfahren zur Herstellung langkettlger Alkylamine aus
Polyolefinen, wobel das Verfahren umfafft: (a) Umsetzung eines Polyolefins
mitelnem Molekulargewicht im Bereich von 330-2000 mit Ozon In Ge- genwart
eines Lsungsmittels,    ed. The infra-red spectrum of the sample residue
(after rotary evaporation as previously) now showed a trace of an imine
band and a persistent carbonyl band. The hydrogenation of the bulk was
continued for a further 6hr but now  in  the presence of 27ml of dime- 5
thylamino-propylamine and again the sampling procedure was repeated as
previously. This time it was noted that the carbonyl band had disappeared
almost completely from the infra-red spectrum of the sample residue. The
bulk contents of the reactor were then filtered and treated by a rotary
evaporation technique to remove all light and unreacted materials and a
viscous residue was left behind. The residue was pale yellow and con-
tained approximately 1.5%w/w of basic nitrogen. 10     The  NMR spectrum of
the residue showed the presence of a polybutene polyamine. This Example
shows that a platinum on carbon catalyst hydrogenates polybutene imines
more readily than polybutene carbonyls and that in the presence of free
amine, polybutene polyamines can be produced by a one-step hydroamination
of a polybutene carbonyl. 15 Claims 1. A process for producing long chain
alkyl amines from polyolefins, said process comprising reacting (a) a
polyolefin having a molecular weight in the range of 330-2000 with ozone in
the presence of a 20       solvent, (b) reacting the ozonolysis product
from (a) without separation and/or isolation of the carbonyl com- pounds
formed therein with a primary hydrocarbyl amines to form an imine, (c)
hydrogenating the imine from step (b) to an amine in the presence of a
hydrogenation catalyst, and (d) recovering the long chain alkyl amine from
the hydrogenation products formed in step (c). 25 2. A process according to
claim 1 wherein the polyolefin which is ozonolysed is a polymer of a [err]
olef in or a copolymer thereof and has a molecular weight in the region of
330-2000. 3. A process according to any one of the preceding claims wherein
the ozonolysis of the polyolefin in step 30      (a) above is carried out
by bubbling ozone in the gaseous phase, with or without an additional
diluent, through a solution of the polyolef in in a solvent 4. A process
according to any one of the preceding claims wherein the ozonolysis
temperature is from -70 to [err]. 



35  5. A process according to any one of the preceding claims wherein the
primary hydrocarbyl amines used to react with the ozonolysis product is
selected from one or more of mono- di- and polyamines which may be
aliphatic, alicyclic or aromatic in nature. 6. A process according to any
one of the preceding claims wherein the reaction of the ozonolysis product
40         from step (a) with the primary amine in step (b) is carried out
at a temperature from 50-[err]. 7. A process according to any one of the
preceding claims wherein in the reaction of the ozonolysis products with
the primary amine, the respective molar ratios of the two is from 1:1 to
1000:1. 45  8. A process according to any one of the preceding claims
wherein the hydrogenation of the imine from step (c) is carried out using
catalyst such as Raney nickel, palladium on carbon or palladium on silica.
9. A process according to any one of the preceding claims wherein the
hyrogenation reaction is carried out a pressure of up to 20 MPa. 10. A
process accoridng to any one of the preceding claims wherein the
hydrogenation reaction is carried out at a temperature from 0 to [err]. 55
PatentansprOche 1. Verfahren zur Herstellung langkettiger Aikylamine aus
Polyolefinen, wobei das Verfahren umfaBt: (a) Umsetzung eines Polyolefins
mit einem Molekulargewicht im Bereich von 330-2000 mit Ozon in Ge- genwart
eines Ldsungsmittels, 5    EP 0 411 084 B1
11111111111111111111111111 (b) Umsetzung des Ozonolyseproduktbs aus (a)
ohne Abtrennung undloder Gewinnung der darin ge- bildeten
Carbonylverbindungen mit elnem primaren Kohlenwasserstoffamin unter Bildung
eines Imins, (c) Hydrierung des Imins aus Schritt (b) zu einem Amin in
Gegenwiart eines Hydrierkatalysators, und s         (d) Gewinnung des
langkettigen Alkylamins aus den in Schritt (c) gebildeten Hydrlerprodukten.
2. Verfahren nach Anspruch 1, wobel das zu ozonolysierende Polyolefin ein
Polymer eines C2-C4-Olefins oder ein Copolymer davon ist und ein
Molekulargewicht im Bereich von 330-2000 aufweist. 10  3  Verfahren nach
einem der vorangehenden Ansprfiche, wobel die Ozonolyse des Polyolefins im
vorste- henden Schritt (a) durch Durchleiten von Ozon in der Gasphase mit
oder ohne elnem zusatzlichen Ver- dunnungsmittel durch eine Losung des
Polyolefins in einem L6sungsmittel ausgeffhrt wird. 4. Verfahren nach einem
dervorangehenden Anspriche, wobel die Ozonolysetemperatur-70 bis +500C be-
tragt. 5. Verfahren nach einem der vorangehenden Ansprflche, wobel die
primiren Kohlenwasserstoffamine, die zur Umsetzung mitdem
Ozonolyseproduktverwendetwerden, ausgewihitsind aus elnem odermehreren
Mono-, Dl- und Polyaminen, die aliphatischer, allcyclischer oder
aromatischer Natur sein k8nnen. 20  6. Verfahren nach einem der
vorangehenden AnsprOche, wobel die Reaktion des Ozonolyseprodukts aus
Schritt (a) mit dem primaren Amin in Schritt (b) bei einer Temperatur von
50-200C ausgefuhrt wird. 7. Verfahren nach einem der vorangehenden
AnsprOche, wobei bei der Umsetzung der Ozonolyseprodukte mit dem primaren
Amin die betreffenden Molverhilltnisse dieser zwei 1:1 bis 1000:1 betragen.
25 8. Verfahren nach einem der vorangehenden AnsprOche, wobei die
Hydrierung des Imins aus Schritt (c) un- ter Verwendung elnes Katalysators
wie Raney-Nickel, Palladium-auf-Kohle oder Palladium-auf-Silica ausgefiihrt
wird. 30  9. Verfahren nach einem der vorangehenden Anspruche, wobei die
Hydrierung bel elnem Druck bis zu 20 MPa ausgefuhrt wird. 10. Verfahren
nach einem der vorangehenden Ansprflche, wobei die Hydrierung bei elner
Temperatur von 0 bis 200C ausgef0hrt wird. 35 Revendicatlons 1.  Procede de
production d'alkylamines A longue chaine A partir de polyolefines, ledit
procede comprenant les operations consistent: 



(a) A faire reagir une polyolefine ayant une masse moleculaire dans la
gamme de 330 A 2 000 avec de l'ozone en presence d'un solvant, (b) A faire
r6agir le prodult d'ozonolyse provenant de (a) sans separation etlou
isolation des compos6s carbonyle form~s au cours de la reaction avec une
hydrocarbylamine primaire pour former une imine, (c) A hydrogener l'imine
provenant de VIdtape (b) en une amine en presence d'un catalyseur d'hydro-
genation, et (d) A recuperer l'alkylamine a longue chatne provenant des
produits d'hydrogenation formas dans l'eta- Pe (c). 2.  Procede selon la
revendication 1, dans lequel la polyolefine qui est ozonolysee est un
polymere d'une olefine en C2 A C4 ou un de ses copolymeres et possede une
masse moleculaire dans la gamme de 330 A 2 000. 3. Procede selon l'une
quelconque des revendications pric~dentes, dans lequel l'ozonolyse de la
polyole- fine dans l'etape (a) ci-dessus est effectuee par barbotage
d'ozone en phase gazeuse, avec ou sans dl- 55      luant supplementalre, A
travers une solution de la polyolefine dans un solvant. 4. Procede selon
l'une quelconque des revendications precedentes, dans lequel la temperature
de l'ozono- lyse est de -70 ad +500C. 6    EP 0 411 084 B1
11111111111111111111111111111 5. ProcidA selon l'une quelconque des
revendications prec6dentes, dans lequel les hydrocarbylamines pri- maires
utilisees pour rbagir avec le produit d'ozonolyse sont choisies parmi une
ou plusieurs mono-, di- et polyamines qui peuvent Otre aliphatiques,
alicycliques ou aromatiqiues par nature. 5 6.  Procbd4 selon l'une
quelconque des revendications pr6cedentes, dans lequel la r6action du
produit d'ozo- nolyse provenant de l'etape (a) avec l'amine primaire dans
l'etape (b) est effectuee a une temp6rature de 50 a 200C. 10  7.  Proc6d6
selon l'une quelconque des revendications pr6c6dentes, dans lequel dens la
reaction des pro- duits d'ozonolyse avec l'amine primaire, les rapports
molaires respectifs des deux sont de 1:1 a 1 000:1. 8. Proc6de selon l'une
quelconque des revendications precbdentes, dans lequel l'hydrog6nation de
l'imine provenant de l'etape (c) est effectu6e en utilisant un catalyseur
tel quo le nickel Raney, le palladium sur charbon ou le palladium sur
silice. 15 9. Procede selon l'une quelconque des revendications
pr6c6dentes, dens lequel la reaction d'hydrog6nation est effectuee A une
pression allant jusqu'a 20 MPa. 10. Proc6de selon l'une quelconque des
revendications prec6dentes, dens loquel la reaction d'hydrogbnation 20
est effectu6e a une temperature de 0 A 2000C. 25 30 35 40 45 50 55 7    


