
1                EP 0 468 966 B1                    2 Description
used have a molecular weight in the range of 200- 2000. The present
invention relates to a process for    The epoxidation step is suitably
carried out producing active carbonyl compounds with long     using a
peroxygen compound e.g. m-chloroperben- hydrocarbyl chains from
polyolefins.         5   zoic acid, mixture of hydrogen peroxide and sul-
It is well known that polyolefins can be oxidised  phuric acid, or,
tert-butyl peroxide in the presence directly either by oxygen or by ozone
to form     of a molybdenum catalyst. carbonyl compounds. Such processes
are de-           The epoxidation is suitably carried out using a scribed
for instance in GB-A-1172818 and EP-A-    solution of the polybutene in a
solvent inert under 244616. In these reactions the oxidation results in  10
the reaction conditions such as a chlorohydrocar- the scission of the
polyolefin chain at the point of  bon e.g. dichloromethane or carbon
tetrachloride. the unsaturated linkage thereby                      The
epoxidation is preferably carried out in an (a) reducing the length of the
hydrocarbyl chain  atmosphere inert under the reaction conditions e.g. on
the carbonyl compound and                   nitrogen. (b) giving rise to a
mixture of carbonyl com-   15  The epoxidation reaction can be carried out
in pounds, at least one from either side of the   the presence of an acidic
catalyst which may be unsaturated linkage in the polyolefin.
organic or mineral acids. Thus, the acid catalyst It is also known to
epoxidise polyolefins fol-  may be organic or inorganic in nature and may
lowed by isomerisation to form carbonyl com-      include catalysts such as
alumina, silica, al- pounds. However, the products of such a process  20
uminosilicates, zeolites, and sulphuric acid. Ideally, are usually ketones
which are relatively inactive for  the epoxidation can be carried out using
a het- subsequent reactions therewith due to the pres-   erogeneous
catalyst for ease of isolation of pro- ence of bulky substituents on either
side of the  ducts. For instance, the catalyst may be impreg- carbonyl
group.                                   nated upon or be part of a resin
or support which It has now been found that active carbonyl  25  can be
formed into a column and the epoxidised compounds predominating in aldehyde
groups can    polybutene passed through said column. Alumina be produced by
the epoxidation route by choice of  is the preferred catalyst. the
appropriate polyolefin.                          The epoxidation reaction
is suitably carried out Accordingly, the present invention is a process  at
ambient temperature and pressure, preferably at for producing active
carbonyl compounds predomi-  30  temperatures below 40 * C.It is generally
not neces- nating in aldehyde groups from polybutenes having  sary to
purify or isolate the epoxidation products at least 50% of the unsaturation
in the terminal  unless the decomposition products from the perox-
position, the process comprisng                   ygen compounds used for
epoxidation are un- (a) epoxidising the polybutene in the liquid
desirable and/or detrimental to the epoxide. phase with a peroxygen
compound or a com-  35      The epoxidised product from  step (a) is pound
capable of giving rise to a peroxygen    isomerised to the corresponding
carbonyl com- compound under the reaction conditions and     pound,
preferably, in the presence of an acidic (b) isomerising the epoxide formed
from step(a)  catalyst. The acidic catalyst, if used, should be to the
corresponding carbonyl compound.        such that it does not readily react
with or poly- The term "polybutenes" as used wherein is  40  merise the
carbonyl compound formed upon meant to embrace polyisobutenes because the
lat-  isomerisation. In most cases, the same acidic cata- ter are usually
produced from feedstock e.g. bu-  lyst as is used for epoxidation may be
used for this tadiene raffinate which is a mixture of n-butenes  stage. and
iso-butene.                                      The isomerisation step (b)
is preferably also By the term, "terminal position" as used herein  45
carried out in an atmosphere inert under the reac- is meant that at least
50% of the polybutene reac-  tion conditions to avoid further oxidation of
the tant used has the polymer chain terminating in a  carbonyl compounds
formed. [err] group. Such a polybutene is also known as      The
isomerisation is preferably carried out at a high vinylidene polybutene.
temperature of [err] and at ambient pressure. By the term "active carbonyl
compounds" is  so  The difference in temperature between the epox- meant
carbonyl compounds in which the carbonyl    idation and isomerisation
stages account for the function is readily accessible for further reactions
selective nature of the two reactions in spite of such as e.g. amination.
using the same or similar catalysts. Polybutenes having a high degree of
terminal      The product of the isomerisation step is pre- unsaturation
are relatively novel compounds and   ss  dominantly aldehydic in nature and
is very active methods of synthesising these have only recently  due to the
fact that the carbonyl function is pre- been devised. For instance
EP-A-145235 claims     dominantly at the end of the hydrocarbyl chain. and
describes such a process. The polybutenes 2   



3                EP 0 468 966 B1                    4 No purification or
separation of the carbonyl  bon, palladium on carbon, and palladium on
silica. product from the isomerisation step is necessary     The
hydrogenation reaction is suitably carried because the epoxidation is a
clean reaction as is  out at pressure of up to 20 MPa, preferably from the
isomerisation, especially if the reactions are  up to 10 MPa, more
preferably from up to 8 MPa. carried out using a packed column as reactor.
5     The hydrogenation reaction is suitably carried The carbonyl compounds
so formed are very     out at a temperature from 0 to [err] preferably
versatile and active. For instance, these can be  from 50 to 150 C.
aminated with a primary amine to form an imine       Where the
hydrogenation reaction is carried and optionally hydrogenated thereafter to
form an  out under heterogeneous conditions, the removal of amine.
10  catalyst residues is facilitated. For this purpose, The primary
hydrocarbyl amines used to react  solvent extraction of the amine product
can be with the carbonyl compounds may be one or more    used. The
preferred solvents are aliphatic alcohols of mono-, di- and polyamines
which may be al-     or hydrocarbons. iphatic, alicyclic or aromatic in
nature.            It is, in fact, possible to carry out the imination
Typical examples of amines which can be used   15   of the carbonyl
compound resulting from  the in preparing compounds of this invention are
isomerisation step (b) and the hydrogenation of the diethylenetriamine,
di(methylethylene)triamine,  imine so formed to the corresponding amine in
a triethylenetetramine,  tri(methylethylene)tetramine,  single reactor thus
avoiding the need to sepa- tri(ethylethylene)tetramine,
tetraethylenepentamine,  rate/purify the imination products of the carbonyl
pentaethylenehexamine,  ethylenediamine,  hex-  20  compounds. Thus, the
recommended conditions for amethylenediamine, o - phenylenediamine, m-
the imination step above and the hydrogenation phenylenediamine, p -
phenylenediamine, alkyl-    step above can be used sequentially in a single
substituted o-, m- and p - phenylenediamine,      reactor without
recovering the intermediate imine. dimethylaminomethylamine,
dimethylamino-       Typically, this may be achieved by initially allowing
ethylamine, dimethylaminopropylamine, dimethyl-  25  the imination reaction
to proceed until upto aminobutylamine,    dimethylaminoheptylamine,
60%w/w of the carbonyl compound has been con- diethylaminomethylamine,
diethylamino-      verted to the imine and then hydrogenating in the
propylamine, diethylaminoamylamine,  dipropyl-    same reactor the crude
imination product so aminopropylamine, methylpropylaminoamylamine,
formed, without any separation steps. propylbutylaminoethylamine,
dimethylenetrianiline-  30  Alternatively, by a suitable choice of hydroge-
methylenedianiline,  polymethyleneaniline   and   nation catalyst both the
imination of the carbonyl polyalkylmethyleneaniline.
compound and the hydrogenation of the imine can The reaction of the
carbonyl compound with     be performed substantially simultaneously such
the primary amine is suitably carried out at a    that any imine formed is
instantaneously hydroge- temperature in the range of e.g. [err]  This  35
nated to the amine. Thus there is no need to wait reaction with primary
amine is carried out by con-  for any significant quantities of the imine
to be tinuous removal of water formed during the reac-  formed prior to
commencement of the hydrogena- tion along with any incidental
volatilization of sol-  tion step. vents already present in the reaction
mixture.       The desired amine can thus be recovered from In this
reaction the molar ratio of the carbonyl  40  the reaction products of
hydrogenation by filtering compounds to the primary amine is suitably from
off the catalyst and removing the solvent from the 1:1 to 1000:1,
preferably from 1:1 to 5:1.        filtrate by distillation. The product of
the reaction between the car-      The hydrocarbyl amines of the present
inven- bonyl compound and the primary amine is a         tion can be used
as lube oil additives, fuel ad- hydrocarbyl imine. Also present in this
product are  45  ditives and as gasoline detergents. water and solvents
especially those used in the      Alternatively, the active carbonyl
compounds prior stages.                                     can be
subjected to a Mannich reaction with a The water and solvents are separated
from the  primary or secondary amine and formaldehyde to imine product by
e.g. filtration and/or fractional  form a compound having both amino and
carbonyl distillation.                                50  functions. The
separated imine product is then hydroge-      The carbonyl compounds can
thus be con- nated to form the desired amine.                 tacted with
an amine of the formula HN(err)(R2) and The hydrogenation of the imine may
be carried  formaldehyde. out under homogeneous or heterogeneous con-
The amines HN(err)(R2) used to react with the ditions.
55  carbonyl compounds may be primary or secondary The hydrogenation is
carried out using catalyst  amino compounds and may be one or more of such
as Raney nickel, cobalt, ruthenium, rhodium,  mono-, di- and polyamines in
which [err] and R2 are iridium, platinum and especially platinum on car-
the same or different groups and may be aliphatic, 3  



5                 EP 0 468 966 B1                    6 alicyclic or
aromatic in nature. The groups R1 and   The amine products of the present
invention R2 in the amines may also contain polyoxyalkylene  have the
further advantage that there is substan- groups, heterocyclic groups, or,
the groups HN, R1  tially no resin formation during the synthesis there-
and R2 together may form a ring which may carry   of. Moreover, use  of the
high  vinylidene additional hetero atoms.                      5
polyisobutene reactant such as Ultravis (Regd. Typical examples of amines
which can be used  Trade Mark) gives a product free from any chlorine in
preparing compounds of this invention include,  residues. in addition to
those recited above for imine forma-  The present invention is further
illustrated with tion, the following amines: morpholine, pyridine,
reference to the following Examples. piperidine, pyrrole, pyrimidine,
pyrroline, pyrazine   70 and pyridazine.
Example 1 The formaldehyde reactant for this step can be used in the solid,
liquid, gaseous or solution form.  100g of a high vinylidene (76%)
polybutene Typical sources are the normally used paraformal-  Ultravis 2
(Regd. Trade Mark) mol weight Mn 500 dehyde or formal (a 30%w/w aqueous
solution of  15  and viscosity 190 SSU at 98.9[err] in 200 ml of
formaldehyde).                                    dichloromethane was
epoxidised with m-chloroper- This reaction, normally known as the Mannich
benzoic acid (40g) in dichloromethane (500 ml) reaction, and its mechanism
is described, for ex-  solvent as follows: The m-chloroperbenzoic acid
ample, in "Advanced Organic Chemistry" by         solution was added
drop-wise to the polybutene March, J., Second Edition, pp820-823, published
20  solution over thirty minutes, the solvent being re- by McGraw-Hill Book
Company (1977). This reac-    fluxed during this addition. After 4 hours
the mix- tion can be catalysed by an acid or a base.      ture was cooled
to [err]  and the resulting solids The sequence of addition of the reaction
com-  filtered off. This procedure of cooling and filtration ponents is not
critical although the amine and form-  was repeated until no more solids
separated from aldehyde can be reacted initially at a relatively  25  the
solution at [err] The solution, i.e.filtrate was lower temperature e.g.
60[err] in a solvent such as  then washed with dilute aqueous sodium
carbonate ethanol, and the carbonyl compounds from the      solution and
the resulting organic layer collected. isomerisation reaction can be added
and thereafter,  The organic layer was then evaporated in a rotary the
entire mixture heated in a closed system at   evaporator under vacuum at
100 C. Over 90% upto 180 C. If this reaction is carried out in an   30
conversion of the polybutene to epoxide had oc- open reactor, lower
temperatures of upto 70  C are  curred as evidenced by [err]Cnmr
spectroscopic ana- recommended to avoid loss of volatile reactants   lysis.
and products.                                        6.5g of the epoxide so
formed was mixed with For this reaction the molar ratio of amine to  0.15
ml of 98wt% sulphuric acid in n-heptane (100 formaldehyde to the carbonyl
compounds from the   35  ml) and the whole mixture refluxed for 4 hours
isomerisation reaction is respectively 1-2:1-2:1,  (err). The mixture was
then cooled and washed preferably 1:1:1.
several times with water to remove any excess acid The products of the
Mannich reaction are      catalyst in the product and then allowed to sepa-
amines containing carbonyl functions. These amine  rate into an aqueous and
an organic phase. The products may be admixed in some cases with by-  40
organic phase was recovered and volatile fractions products of the reaction
which e.g. can be the    stripped off under vacuum in a rotary evaporator
at corresponding imines. The reaction product can be  a final temperature
of [err] Toluene (50 ml) was recovered from the reaction mixture by first
wash-  then added to the resultant residue and the solution ing with water
(in the case of acid catalyst) or by a  stripped off again as previously.
dilute aqueous acid (in the case of a base catalyst)  45  An I.R. spectrum
of the residue so formed followed by removal of the unwanted low boiling
indicated a notable band at [err] which fractions by stripping under vacuum
or under an   showed a substantial absence of any epoxide inert gas.
[err] Cnmr, a sharp signal at 205.6 ppm  using The amino carbonyl compounds
can be used      tetramethylsilane as reference). as such as additives for
lube oils and fuels.  50    The intensity of the infra-red absorption at
However, if the products of the Mannich reac-  about [err] also
corresponded to a carbonyl tion are a mixture of amines and imines, such a
content of one mole per mole of product using mixture may be hydrogenated
either to convert the  known samples as reference. imines to amines and/or
to convert the carbonyl function in the mixture to the corresponding al-
55  Example 2 coholic or hydrocarbyl groups. Such hydrogenated products can
subsequently be used as additives in    6.16g of the epoxidised Ultravis
(Regd. Trade lube oils or fuels.                               Mark)
polybutene from Example 1 was mixed with 4 



7                EP 0 468 966 B1                    8 80ml of toluene and
refluxed. 6.3g of [err]             (b) 100g of the epoxide product from
(A) dimethyl-1,3- diamino-propane was added over           above was mixed
with 200ml of hexane and 0.5hr to the refluxing mixture. The whole mixture
12g of Amberlyst 15 (Regd. Trade Mark) acid was then boiled for 3hr.
Thereafter some of the        resin. The mixture was refluxed for 48hr un-
light distillates were removed from this reaction   5  der nitrogen to
isomerise the epoxide. The mixture by distillation. The remaining residual
mix-  resultant reaction mixture was filtered and the ture was cooled and
transferred to a rotary evap-     filtrate evaporated to give a viscous
com- orator immersed in an oil bath at [err] Low          pound which had
an infra-red spectrum show- boiling materials were thus stripped off under
vacu-  ing the presence of a strong carbonyl band um and a heavy viscous
residue was collected.  10     not present in the unisomerised epoxide This
residue contains 1.3%w/w nitrogen but no          product.
N,N[err]-dimethyl-1,3-diamino-propane showing that      C. 100g of epoxide
from (A) was isomerised by the desired reaction had occurred.
mixing with acidic alumina (20g) in n-octane (lOOml) and refluxing under
nitrogen with con- Example 3                                    15
tinuous stirring at [err] for 4hr. The resultant mixture was cooled and
filtered and the filtrate A sample (3g) of the residual product obtained
placed in a hydrogenation reactor with 20g of in Example 1 above was mixed
with a pre-heated      dimethylaminopropylamine in the presence of mixture
of formal (30%w/w aqueous solution of       3g of platinum on carbon (%5w/w
Pt); then the formaldehyde, 0.4g) and  [err]  20    reactor was pressurised
with hydrogen to minopropane (0.4g) saturated with dry HCI gas in    2.8MPa
(28 bars) pressure. The reactor was ethanol solution. The entire mixture
was heated to  maintained at [err] for 10hr with stirring. The reflux for 6
hours and then cooled and washed with  hydrogenation reaction mixture was
then cooled dilute aqueous sodium hydroxide solution to re-     and
filtered. The resultant filtrate was evaporated move any excess acid in the
product. The washed   25    in a rotary evaporator at 160 C for 2hr to re-
product was allowed to separate into two phases.    move lighter components
and a viscous product The organic phase was then recovered by extrac-
was left behind. tion with hexane, and, after removal of the extract-  The
viscous product contained 2.2%w/w nitro- ing solvent, yielded a viscous
liquid residue con-  gen as measured by elemental analysis and upon taining
nitrogen. An infra-red spectrum of this prod-  30  examination of its
infra-red spectrum showed no uct showed absorption in the region of 1750-
carbonyl or imine bands. 1700cm[err] showing the presence of a C= 0 func-
The above results show that hydroimination of tion in the product.
the carbonyl can take place in a single reactor. Example 4:
35  Claims A. 401g of high vinylidene (76%) polybutene    1. A process for
producing active carbonyl com- (Ultravis, Regd. Trade Mark - Ex BP
Chemicals      pounds predominating in aldehyde groups Ltd) of average
molecular weight 1000 was ep-     from polybutenes having at least 50% of
the oxidised with meta-chloroperbenzoic acid as de-  40  unsaturation in
the terminal position, the pro- scribed in Example 1 above and 384g of the
cess comprising polybutene epoxide was obtained.                     (a)
epoxidising the polybutene in the liquid A sample of the product from the
above            phase with a peroxygen compound or a reaction was tested
for conversion to epoxide by     compound capable of giving rise to a
perox- titration with tetramethylammonium bromide ac-  45   ygen compound
under the reaction con- cording to known method and epoxide formation
ditions and was confirmed.                                       (b)
isomerising the epoxide formed from B.
step (a) to the corresponding carbonyl com- (a) 220g of the polybutene
epoxide from (A)        pound. was isomerised by heating with 1.5ml of sul-
so phuric acid in 500ml of hexane at 700 C for  2. A process according to
claim 1 wherein the 5hr under nitrogen. The resultant product was
polybutenes used have a molecular weight in sequentially washed with dilute
alkali and wa-  the range of 200-2000. ter to obtain a viscous compound
which had an infra-red spectrum showing the presence   55  3  A process
according to claims 1 or 2 wherein of strong carbonyl band not present in
the      the epoxidation step is carried out using a original unisomerised
epoxide product.          peroxygen compound which is m-chloroper- benzoic
acid, mixture of hydrogen peroxide 5  



80ml of toluene and refluxed. 6.3g of N,N1-           (b) 100g of the
epoxide product from (A) dimethyl-1,3- diamino-propane was added over
above was mixed with 200ml of hexane and 0.5hr to the refluxing mixture.
The whole mixture      12g of Amberlyst 15 (Regd. Trade Mark) acid was then
boiled for 3hr. Thereafter some of the        resin. The mixture was
refluxed for 48hr un- light distillates were removed from this reaction   5
der nitrogen to isomerise the epoxide. The mixture by distillation. The
remaining residual mix-  resultant reaction mixture was filtered and the
ture was cooled and transferred to a rotary evap-     filtrate evaporated
to give a viscous com- orator immersed in an oil bath at [err] Low
pound which had an infra-red spectrum show- boiling materials were thus
stripped off under vacu-  ing the presence of a strong carbonyl band um and
a heavy viscous residue was collected.  io      not present in the
unisomerised epoxide This residue contains 1.3%w/w nitrogen but no
product. [err]-dimethyl-1,3-diamino-propane  showing that     C. 100g of
epoxide from (A) was isomerised by the desired reaction had occurred.
mixing with acidic alumina (20g) in n-octane (100ml) and refluxing under
nitrogen with con- Example 3                                    15
tinuous stirring at [err] for 4hr. The resultant mixture was cooled and
filtered and the filtrate A sample (3g) of the residual product obtained
placed in a hydrogenation reactor with 20g of in Example 1 above was mixed
with a pre-heated      dimethylaminopropylamine in the presence of mixture
of formal (30%w/w aqueous solution of       3g of platinum on carbon (%5w/w
Pt); then the formaldehyde, 0.4g) and [err]-dimethyl-1,2-dia-  20
reactor was pressurised with hydrogen to minopropane (0.4g) saturated with
dry HCI gas in    2.8MPa (28 bars) pressure. The reactor was ethanol
solution. The entire mixture was heated to  maintained at [err] for 10hr
with stirring. The reflux for 6 hours and then cooled and washed with
hydrogenation reaction mixture was then cooled dilute aqueous sodium
hydroxide solution to re-     and filtered. The resultant filtrate was
evaporated move any excess acid in the product. The washed   25    in a
rotary evaporator at 160[err] for 2hr to re- product was allowed to
separate into two phases.    move lighter components and a viscous product
The organic phase was then recovered by extrac-     was left behind. tion
with hexane, and, after removal of the extract-  The viscous product
contained 2.2%w/w nitro- ing solvent, yielded a viscous liquid residue con-
gen as measured by elemental analysis and upon taining nitrogen. An
infra-red spectrum of this prod-  30  examination of its infra-red spectrum
showed no uct showed absorption in the region of 1750-      carbonyl or
imine bands. 1700cm[err] showing the presence of a C=O func-         The
above results show that hydroimination of tion in the product.
the carbonyl can take place in a single reactor. Example 4:
35  Claims A. 401 g of high vinylidene (76%) polybutene    1. A process for
producing active carbonyl com- (Ultravis, Regd. Trade Mark - Ex BP
Chemicals      pounds predominating in aldehyde groups Ltd) of average
molecular weight 1000 was ep-      from polybutenes having at least 50% of
the oxidised with meta-chloroperbenzoic acid as de-  40  unsaturation in
the terminal position, the pro- scribed in Example 1 above and 384g of the
cess comprising polybutene epoxide was obtained.                      (a)
epoxidising the polybutene in the liquid A sample of the product from the
above            phase with a peroxygen compound or a reaction was tested
for conversion to epoxide by      compound capable of giving rise to a
perox- titration with tetramethylammonium bromide ac-  45    ygen compound
under the reaction con- cording to known method and epoxide formation
ditions and was confirmed.                                       (b)
isomerising the epoxide formed from B.
step (a) to the corresponding carbonyl com- (a) 220g of the polybutene
epoxide from (A)        pound. was isomerised by heating with 1.5ml of sul-
50 phuric acid in 500ml of hexane at [err]  for  2. A process according to
claim 1 wherein the 5hr under nitrogen. The resultant product was
polybutenes used have a molecular weight in sequentially washed with dilute
alkali and wa-  the range of 200-2000. ter to obtain a viscous compound
which had an infra-red spectrum showing the presence   55  3.  A process
according to claims 1 or 2 wherein of strong carbonyl band not present in
the       the epoxidation step is carried out using a original unisomerised
epoxide product.           peroxygen compound which is m-chloroper- benzoic
acid, mixture of hydrogen peroxide 5    



9                 EP 0 468 966 B1                   10 and sulphuric acid,
or, tert-butyl peroxide in       compose capable de produire un compose the
presence of a molybdenum catalyst.               peroxygene dans les
conditions de reaction et 4. A process according to any one of the preced-
(b) l'isomnrisation de 1'4poxyde forme dans ing claims wherein the
isomerisation is carried   6  I'6tape (a) pour obtenir le compos4 de car-
out at a temperature of 50-150[err] and at am-        bonyle correspondant.
bient pressure. 2. Proced4 selon la revendication 1, dans lequel 5. A
process according to any one of the preced-      les polybutenes utilises
ont un poids mol6- ing claims wherein the isomerisation is carried   10
culaire dens une gamme de 200 A 2000. out in the presence of an acidic
catalyst. 3. Procede selon la revendication 1 ou 2, dans PatentansprUche
lequel l'etape d'dpoxydation est realisee en utilisant un compose
peroxygene qui est l'aci- 1. Verfahren zur Herstellung von aktiven Carbo-
i5   de m-chloroperbenzorque, un melange de pe- nylverbindungen, vorwiegend
mit Aldehydgrup-      roxyde d'hydrogbne et d'acide sulfurique, ou, pen
versehen, aus Polybutenen, die minde-         le peroxyde de tert-butyle en
presence de stens 50 % der Ungesattigtheit in der Endstel-    molybdbne
comme catalyseur. lung aufweisen, wobel das Verfahren umfa~t (a)
Epoxidieren des Polybutens in der flUssi-  2o  4. ProcdW  selon l'une
quelconque des revendi- gen Phase mit einer Persauerstoffverbin-
cations pr6cedentes, dans lequel l'isom6risa- dung oder einer Verbindung,
die unter den       tion est realisee a une temperature de 50 a
Reaktionsbedingungen zu einer Persauer-         150 * C et a pression
atmospherique. stoffverbindung fUhren kann, und (b) Isomerisieren des in
Schritt (a) gebilde-  25  5. Procede solon l'une quelconque des revendi-
ten Epoxids zu der entsprechenden Carbo-        cations prec6dentes, dans
lequel l'isomerisa- nylverbindung.                                  tion
est r6alis6e en pr6sence d'un catalyseur acide. 2. Verfahren nach Anspruch
1, wobei die verwen- deten Polybutene emn Molekulargewicht im Be-  30 reich
von 200-2000 aufweisen. 3. Verfahren nach AnsprUchen 1 oder 2, wobei der
Epoxidierungsschritt unter Verwendung ei- ner Persauerstoffverbindung, die
m-Chlorper-  35 benzoesaure, emn Gemisch von Wasserstoff- peroxid und
Schwefelsaure, oder tert.-Butylp- eroxid in Gegenwart eines
Molybd~nkatalysa- tors ist, ausgef0hrt wird. 4. Verfahren nach einem der
vorangehenden An- sprlche, wobei die Isomerisierung bei elner Temperatur
von 50-150 * C und bei Umge- bungsdruck ausgefUhrt wird. 45 5. Verfahren
nach einem der vorangehenden An- sprUche, wobel die Isomerisierung in
Gegen- wart eines sauren Katalysators ausgef0hrt wird. Revendicatlons
50 1. Procede de preparation de composes de car- bonyle actif, comportant
principalement des groupes ald6hyde, a Partir de polybutenes ayant au moins
50 % d' insaturation en posi-  66 tion terminale, lequel procede
comprenant: (a) I'epoxydation du polybutene en phase liquide par un compos6
peroxygdn6 ou un 6    


