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Process for the preparation of a fatty aldehyde.

@ The present invention relates to a process for the preparation of a fatty aldehyde which process comprises (a) providing a
fatty acid, and (b) contacting the fatty acid with a zerovalent metal catalyst to reduce the fatty acid to the fat- ty aldehyde,
wherein the zerovalent metal catalyst is in the form of solid particles.
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Process for the Eregaration of a fatty aldehxde

The present invention relates to a process for the preparation

of a fatty aldehyde, which process avoids the use of fossil

resources and/or harsh reaction conditions, as well as the use

of the obtained fatty aldehyde as e.g. a flavoring agent or

fragrance.

There are currently two main methods for the syntheslis of al-

dehydes, in particular fatty aldehydes. Short-chain fatty al-

|

dehydes are usually prepared by hydroformylation. The alkenes

used as starting material in the hydroformylation reactlion are

typically obtained on the basis of crude oil. In general, ra-
ther high temperatures and very high pressures are applied 1in
the hydroformylation reaction. Long-chain fatty aldehydes are
primarily obtained by dehydration of fatty alcohols. Also this
process is typically characterized by the use of fossil start-

ing materials and rather harsh reaction conditions.

For instance, EP 37149 describes a method for the preparation
of aldehydes by dehydrogenation of monovalent primary alcohols
in the gas phase by means of a copper-containing catalyst. For

example, passing a gaseous mixture comprising octanol-1 and

hydrogen over a Cu/MgO catalyst for a period of four weeks at

B

265 to 330°C results in an octanol conversion

a temperature O]
of 58%. The corresponding use of an Ag/Na,0 catalyst 1s de-
scribed in SU 789491, and US 4,304,943 describes the conver-

F

sion of alkyl and aryl hydroxy compounds to aldehydes 1n the

presence of hydrogen using a MnO/NiO/MgO catalyst.

Furthermore, US 2,128,908 relates to a process for preparing

short <chain aliphatic aldehydes by oxidizing C3- and Cy4-
alkanes. For instance, a mixture of propane and butane 1s oOxi-
dized at 425 to 460°C to vyield the desired aldehyde (20%) as

F v
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well as formaldehyde (15%), methanol (19%) and carboxylic ac-

ids (11%).

Alternative methods for the preparation of aldehydes, such as

the extraction of aldehydes from natural products, are typi-
cally characterized by a very low yield. For example, Palma et
al. (J. Agric. Food Chem. 1999, 47, 5044) report on the super-

critical fluid extraction of white grape seeds resulting 1n a

an average yield of 10.6% for the first fraction which 1inter
alia comprises aliphatic aldehydes in addition to fatty acids
and sterols. Moreover, Chouchi et al. describe the desorption
of bigarade peel oil from a polar adsorbent Dby supercritical

CO, yielding a residue fraction comprising 0.22% of n-heptanal.

Hence, there is still a need for a further process for the

preparation of fatty aldehydes. In particular, 1t would be de-

sirable to provide a process for the synthesis of fatty alde-

hydes which process allows the use of renewable starting mate-

rials and, thereby, reducing or avoiding the use of fossil re-
sources. Moreover, the process should allow the use of mild

reaction conditions so that rather high temperatures and/or

fatty aldehyde

p_— N

pressures can be avoided. In addition, the

should be obtainable with a high selectivity.

It has surprisingly been found that the above problems are

solved by the process defined below and 1in the appended

claims.

Accordingly, in a first aspect the present invention relates

g

to a process for the preparation of a fatty aldehyde which

comprilises

(a) providing a fatty acid, and
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(b) contacting the fatty acid with a zerovalent metal cata-
lyst to reduce the fatty acid to the fatty aldehyde,

wherein the zerovalent metal catalyst 1s in the form of

solid particles.

It has surprisingly been found that the contacting of a fatty

acid with a solid zerovalent metal catalyst allows the synthe-

sis of a fatty aldehyde with a high selectivity in a simple

method without the use of excessive reaction temperatures or
pressures. Moreover, the fatty acid used as starting material
in the process according to the invention can sultably be pro-
vided on the basis of natural, renewable resources. Thus, the

use of fossil resources can be reduced or even avolded.

The zerovalent metal catalyst is 1in the form of solid parti-
cles, 1i.e. 1s a solid catalyst. It can Dbe an unsupported
(bulk) catalyst or can comprise a support material on or 1in

which the zerovalent metal 1s present. Preferably, the

f

zerovalent metal catalyst is a bulk catalyst, 1.e. the cata-

lyst is unsupported and essentially consists of or consists of

ot

the zerovalent metal. The oxidation state of the metal i1is ze-

ro.

Moreover, it 1s preferred that the solid particles of the
zerovalent metal catalyst have a specific surface area of
0.0001 to 1080 m“/g, preferably 0.0003 to 1 m‘/g, more prefera-
bly 0.005 to 0.002 m“/g, even more preferably 0.001 to 0.01
m°/g. The specific surface area can suitably be determined by

imaging procedures. In particular, the average particle size

of the solid particles size 1is determined via microscopy and

on the basis of this parameter the surface area of the parti-

cles is calculated assuming a spherical shape of each parti-

cle. It has been found that a zerovalent metal catalyst having

such a specific surface area 1is particularly suiltable for the

‘1
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efficient and selective conversion of fatty acids 1nto fatty
aldehydes.

It is also preferred that the solid particles have an average
particle size of 70 nm to 3000 pm, preferably 5 to 2500 pm,
such as 5 to 20 pym or 50 to 150 pm or 500 to 2500 pum, as de-
termined by imaging procedures, such as microscopy, resulting

in a number-based average.

The metal of the zerovalent metal catalyst can suitably have a
standard electrode potential of less than 1.40 V, preferably
less than 1.20 V, more preferably less than 0.80 V. As used

herein, the term “standard electrode potential” refers to the

standard potential E° at a temperature of 25°C, a pressure of 1

atm and an effective ion concentration of 1 mol/L, with the

metal in its zerovalent state as reductant and the metal cati-

on in its monovalent (oxidation state = +1), divalent (oxida-

tion state = +2) or trivalent (oxidation state +3), prefera-
bly the metal cation in 1its divalent form, as oxidant. The
metal can be selected from the group consisting of Fe, Cu, Ag,

Hg, Au, Pt and Sn and combinations thereof, and preferably 1is

Fe or Cu or Ag and more preferably 1s Fe. In one embodiment

the iron is present in the form of 1ron filings.

Without wishing to be bound to a particular theory, 1t 1s be-

lieved that the higher the specific surface area of the cata-

lyst 1is, the higher the tendency for formation of the corre-
sponding alcohol instead of the desired aldehyde 1s. The for-
mation of alcohol is probably due to the further reduction of

P
p—

the intermediate aldehyde. Thus, the specific surface area of

the catalyst is believed to have an effect on the selectivity
of the catalyst. Hence, catalysts having a rather high specif-

ic surface area suiltably comprise a more noble metal, such as

silver. In contrast, catalysts having a rather low specific

LU101281
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surface area sultably comprise a 1less noble metal, such as

iron.

The fatty acid, which 1s provided 1in step (a) of the process
according to the 1nvention and which 1s to be reduced to the

corresponding aldehyde, can typically comprise an aliphatic

carboxylic acid having 1 to 32 carbon atoms, preferably 4 to

28, more preferably © to 18 carbon atoms. Moreover, the fatty

acid can be saturated or unsaturated and can be Dbranched or

unbranched. Preferably, the fatty acid is unbranched.

The selective reduction of the fatty acid to vield the corre-

sponding aldehyde does generally not depend on the source of

the fatty acid. Thus, synthetic fatty acids as well as fatty
aclds obtained from natural products or renewable starting ma-

terials, 1like vegetable o1ls or other natural fatty acid es-

ters, can be provided in step (a). Preferably, the fatty acid
provided in step (a) 1s obtained from natural sources such as
renewable starting materials. In particular, it 1is preferred

that in step (a) the fatty acid is provided by

(al) providing a fatty acid ester, and

(a2) contacting the fatty acid ester with an enzymatic catalyst

to hydrolize the fatty acid ester to the fatty acid.

The enzymatic catalyst 1s sultably a hydrolase, preferably a
hydrolase of subclass EC 3.1 such as subclass 3.1.1 1like

3.1.1.1 and 3.1.1.3, more preferably an esterase like a 1li-

pase, such as e.g. lipase B candida antarctica.

Moreover, it 1s known that synthetic fatty esters, such as
ethyl esters, on the one hand and natural fatty acid esters on
the basis of triglyceride, such as vegetable oi1ls, on the oth-

er hand show a very similar hydrolization behavior. Hence, the

A




fatty acid ester provided 1n step (al) can be both a synthetic

fatty acid ester or a natural fatty acid ester, such as a veg-

g—
p—

etable o01l. However, due the general demand for the use o:

natural starting materials, the fatty acid ester provided in
step (al) 1is preferably natural fatty acid ester, such as a

vegetable oil.

In step (b), the contacting 1s typically effected at a ratio

of the zerovalent metal catalyst relative to the fatty acid of
8.0 - 10> to 3.1 - 107° m® of catalyst per mmol of fatty acid,
preferably 1.0 - 107° to 1.0 -+ 1077 m®* of catalyst per mmol of
fatty acid, and more preferably 2.0 - 107" to 5.0 - 107°% m® of
catalyst per mmol of fatty acid. It has been found that such a

ratio of zerovalent metal catalyst to fatty aclid is particu-

—

larly suitable for the efficient and selective conversion o:

fatty acids into fatty aldehydes.

Moreover, 1t 1s preferred - with a view to avoid the undesired

formation of the corresponding alcohols - that in step (b) the

gh—

contacting is effected at a temperature of 80 to 800°C, pref-

erably 80 to 250°C, more preferably 85 to 250°C, most prefera-
bly 90 to 220°C, such as about 90°C or 180 to 220°C; and/or at
a pressure of 100 to 1200 mbar, preferably 100 to 300 mbar or
about 1000 mbar; and/or for a time of 3 to 180 min, preferably

15 to 120 min, more preferably 20 to 90 min, most preferably
30 to 70 min.

—

The reducing performance of the metal catalyst can be effected

by other conditions as well. For example, the presence of oxy-

gen or water can result in an undesired redox reaction between

the metal catalyst and oxygen and/or water so that the amount
of metal catalyst available for the reduction the fatty acid
becomes too low. Hence, the contacting in step (b) 1s suitably

effected at a concentration of water of 1less than 10 wt.-%,

preferably less than 2 wt.-%, more preferably 0 to less than 1

LU101281
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wt.-%, relative to the total weight of the reaction mixture of
step (b). Furthermore, the contacting in step (b) is suitably

effected at a concentration of oxygen of less than 20 wt.-%,

preferably less than 19 wt.-%, more preferably 0 to 1 wt.-%,
such as 0O to 0.1 or 0O to 0.01 wt.-%, relative to the total

—

welght of the reaction mixture of step (b).

In addition, the reduction in step (b) can be carried without

g—

the presence of hydrogen and 1t 1s preferred that the contact-

ing in step (b) 1s effected at a concentration of hydrogen of

about 0 wt.-%.

The aldehyde obtained in step (b) preferably comprises 1 to 32

carbon atoms, and more preferably comprises hexanal, octanal,

decanal, dodecanal or mixtures thereof. Such aldehydes are

valuable products which can in particular be used as a flavor-

ing agent, fragrance or as an 1ntermediate product for the

production of plastifiers, lubricating agents, polymers of

pharmaceuticals.

The invention disclosed herein 1s exemplified by the following

examples which should not be construed to limit the scope of

the disclosure.

Examgles

pr=

Example 1: Preparation of dodecanal

A mixture of 250 mL of ethyl dodecanocat, 250 mL of water and

5g of Novozym 435 (a lipase B acrylic resin from candida ant-

arctica) was stirred at 40°C for 24 hours. Then the mixture

was cooled to 0°C for 8 hours. The liguid phase was separated
by decantation. The container containing the solid phase com-
prising dodecanoic acid was equipped with a heating unit and a

distilling connecting tube which was held at 18°C. A pressure

A L
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of 100 mbar was applied. The temperature of the distillation

p—

receiver and the gas phase of the distilling connecting unit

was monitored and water was completely removed from the

dodecanolc acid by distillation at a temperature of about
60°C.

g
p—

Subsequently, 200 g of iron filings having a particle size o:
about 500 to 2500 pm and a specific surface area of about 14.7
cm’/g were added to the dodecanoic acid. The system was rinsed

with nitrogen three times and then a nitrogen pressure of 200

mbar was applied. The reaction mixture was heated to a temper-

ature of 200 to 230°C for 35 min. Then the pressure was re-

duced 1n 1intervals of 5> mbar to yileld dodecanal in the distil-

lation recelver which dodecanal was identified via gas chroma-

tography using a PerkinElmer Clarus 500 apparatus equipped
with flame 1onization detector and a SUPELCO SLB-bms capillary

column having dimensions of 30 mm X 0.25 mm x 0.25 pm. Nitro-

gen was used as mobile phase. For the detection of dodecanal,

the temperature was kept at 60°C for 6 minutes and subsequent-
ly raised to 200°C at a rate of 12°C/min. Then the temperature
was kept at 200°C for 7 minutes.

P

Example 2: Preparation of hexanal

2 mL (16 mmol) of hexanoic acid were contacted at 90°C for 60

min with the followling bulk catalysts A to D. The amount of
the bulk catalysts 1s indicated in Table 1 below. The contact-

ing was performed at ambient pressure under alr atmosphere.

Catalyst A:

Iron particles (iron filings) having a particle size of about

500 to 2500 pm and a specific surface area of about 14.7 cm‘/qg.

Y W
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Catalyst B:

Iron particles (iron powder) having a particle size of about
90 pm and a specific surface area of about 8.44 - 10° cm?/g.
Catalyst C:

Iron particles (iron powder) having a particle size of about
70 nm and a specific surface area of about 1.08 - 10’ cm®/g.
Catalyst D:

Copper particles having a particle size of about 9 pym and a
specific surface area of about 7.41 - 10° cm?/g.

The resulting reaction mixtures were subjected to a Fehling

analysis. A blue color was indicative for the presence of al-

dehydes, 1.e. the formation of hexanal.

+

Table 1:

| Catalyst Amount [g] ] Formation of hexanal
A | 1.0 +
A 2.2 ++
A 4.5 +++
B | 1.6 +/-
B 2.0 +
B 2.4 . +
C 0.02 | +/ -
C 0.03 +/ -
C 0.07 +/-
D 0.2

+/-: moderate blue Fehling analysis

significant blue Fehling analysis

++: intensive blue Fehling analysis

+++: very intensive blue Fehlling analysis

Some of the resulting reaction mixtures were also analyzed via

gas chromatography using a PerkinElmer Clarus 500 apparatus

7 o




equlipped with flame ionization detector and a SUPELCO SLB-5ms

—

capillary column having dimensions of 30 mm x 0.25 mm x 0.25

um. Nitrogen was used as mobile phase. For the detection of
hexanal, the temperature was kept at 60°C for 6 minutes and
subsequently raised to 210°C at a rate of 12°C/min. Then the
temperature was kept at 210°C for 1.5 minutes. The reaction

mixtures showed a peak at about 6.9 min i1ndicative for hexanal

with no peak at about 9.5 min which would be indicative for

hexanol.

Example 3: Preparation of hexanal

3 mL (24 mmol) of hexanolic acid were contacted with 0.669 g of

g—

silver catalyst having a total surface of 1.27 cm® and heated

with a Bunsen burner for about 3 minutes. Subsequently, the

reaction mixture was subjected to Fehling analysis which was

' il

positive indicating the presence of hexanal.

LU101281
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Claims

Process for the preparation of a fatty aldehyde comprising

(a) providing a fatty acid, and

(b) contacting the fatty acid with a zerovalent metal
catalyst to reduce the fatty acid to the fatty al-

dehyde, wherein the zerovalent metal catalyst 1s 1in

the form of solid particles.

Process according to claim 1, wherein the zerovalent metal

catalyst is a bulk catalyst.

Process according to claim 1 or 2, wherein the solid par-

ticles have a specific surface area of 0.0001 to 1080

m‘/g, preferably 0.0003 to 1 m°/g, more preferably 0.005
to 0.002 m?/g, even more preferably 0.001 to 0.01 m“/qg.

Process according to claims 1 to 3, wherein the solid par-
ticles have an average particle size of 70 nm to 3000 pm,
preferably 5 to 2500 upm, such as 5 to 20 pm or 50 to 150

pm or 500 to 2500 pm.

Process according to any one of claims 1 to 4, wherein the
metal of the =zerovalent metal catalyst has a standard
electrode potential of less than 1.40 V, preferably less
than 1.20 V, more preferably less than 0.80 V.

Process according to claim 5, wherein the metal i1s select-

ed from the group consisting of Fe, Cu, Ag, Hg, Au, Pt and

Sn and combinations thereof, and preferably 1s Fe or Cu

P 7

and more preferably 1s Fe.
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Process according to any one of claims 1 to 6, wherein the

fatty acid comprises an aliphatic carboxylic acid having 1

to 32 carbon atoms, preferably 4 to 28, more preferably 6

to 18 carbon atoms.

Process according to any one of claims 1 to 7, wherein the

fatty acid is saturated or unsaturated and preferably 1s

unbranched.

Process according to any one of claims 1 to 8, whereln 1n

step (b) the contacting 1s effected at a ratio of the

~erovalent metal catalyst relative to the fatty acid of
3 0 - 10° to 3.1 - 107 m* of catalyst per mmol of fatty
scid, preferably 1.0 - 10™ to 1.0 - 107 m® of catalyst
per mmol of fatty acilid, and more preferably 2.0 - 107* to

5.0 - 107% m® of catalyst per mmol of fatty acid.

Process according to any one of claims 1 to 9, wherein 1in

fected

™M

step (b) the contacting is e:

at a temperature of 80 to 800°C, preferably 80 to 250°C,
more preferably 85 to 250°C, most preferably 90 to 220°C,
such as about 90°C or 180 to 220°C; and/or

at a pressure of 100 to 1200 mbar, preferably 100 to 300

mbar or about 1000 mbar; and/or

for a time of 3 to 180 min, preferably 15 to 120 min, more

preferably 20 to 90 min, most preferably 30 to 70 min.

Process according to any one of claims 1 to 10, wherein 1in
step (b) the contacting is effected at a concentration of
water of less than 10 wt.-%, preferably less than 2 wt.-%,

more preferably 0 to less than 1 wt.-%.

F 7
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17.
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Process according to any one of claims 1 to 12, wherein 1in
step (b) the contacting is effected at a concentration of

oxygen of less than 20 wt.-%, preferably less than 19 wt.-

%, more preferably 0 to 1 wt.-%, such as 0 to 0.1 or 0O to
0.01 wt.-%.

Process according to any one of claims 1 to 12, wherein 1n

" aat
p—

fected at a concentration of

step (b) the contacting 1s e:

hydrogen of about 0 wt.-%.

Process according to any one of claims 1 to 13, wherein 1n

step (a) the fatty acid 1s provided by

(al) providing a fatty acid ester, and

(a2) contacting the fatty acid ester with an enzymatic

catalyst to hydrolize the fatty acid ester to the

fatty acid.

Process according to claim 14, wherein the enzymatic cata-

C
3.1 such as subclass 3.1.1 like 3.1.1.1 and 3.1.1.3, more

preferably an esterase like a lipase, such as e.g. lipase

[

lyst i1s a hydrolase, preferably a hydrolase of subclass

B candida antarctica.

Process according to any one of claims 1 to 15, wherein

the fatty aldehyde obtained in step (b) comprises 1 to 32

cafrbon atoms, and preferably comprises hexanal, octanal,

decanal, dodecanal or mixtures thereof.

Use of a fatty aldehyde obtained by a process according to

any one of claims 1 to 16 as a flavoring agent, fragrance

iy
-

or as an intermediate product for the production of

plastifiers, lubricating agents, polymers of pharmaceuti-

cals.

LU101281
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Patentanspruche
1. Verfahren zur Herstellung eines Fettaldehyds, bei dem
(a) eine Fettgdure bereitgestellt wird und

() die Fettgdure mit einem nullwertigen Metallkatalysa-

tor in Kontakt gebracht wird, um die Fettgaure zu ei-

nem Fettaldehvd zu reduzieren, wokei der nullwertige

Metallkatalysgator in Form von fesgsten Partikeln wvor-

liegt.

Verfahren nach Anspruch 1, wobei der nullwertige Metall-

.

katalysator ein Bulk-Katalysator ist.

T

3. Verfahren nach Angpruch 1 oder 2, wobei die festen Parti-

kel eine gpezifische Oberfldche von 00,0001 bisg 1080 m?/g,
vorzugswelise 00,0003 bis 1 m?/g, insbesondere 0,005 bis
3,002 m2/g, besonders bevorzugt 0,001 bis 0,01 m?/g, auf-

we 135en.

Verfahren nach Anspriichen 1 bis 3, wobeil die festen Par-

IR

(D

tikel eine mittlere Partikelgrdfie von 70 nm bis 3000 um,

’

vorzugswelse 5 bis 2500 um, wie beispielsweise 5 Dbas

20 pm oder 50 big 150 um oder 300 bis 2500 pm, aufwelisen.

5. Verfahren nach einem der Anspriche 1 bls 4, webei das Me-

tall deg nullwertigen Metallkatalysators ein Standard-

ﬁ

elektrodenpotential von weniger als 1,40 V, vorzugswelse

£

weniger als 1,20 V, insbesondere weniger als 0,80 V, au

™M

i

weigt.

G, Verfahren nach Anspruch 5, bei dem das Metall ausgewahlt

ist aus der CGruppe bestehend aus Fe, Cu, Ag, Hg, Au, PC
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und Sn und deren Kombinationen, und vorzugsweise Fe oder

Cu ist, und insbesondere Fe 1st.

7. vVerfahren nach einem der Anspruche 1 bis €, wobel die

Fettsdure eine aliphatische Carbonsdure umfasst, die 1

bis 32, vorzugsweise 4 bis 28, insbesondere 6 bis 18 Koh-

-y

enstoffatome aufwelst.

"}

8 . verfahren nach einem der Anspriche 1 bis 7, wobei die
[=

i
Fettsiure gesdttigt oder ungesdttigt ist, und vorzugswel-
se unverzwelghb ist.

’ r

9. Verfahren nach einem dexr .Ansp:c‘tlche 1 bis 8, wobeiyr ir

Schritt (b)) das Kontaktieren

ad

hei einem Verhaltnis wvon

nullwertigem Metallkatalysator bezogen auf die Fettsaure

vori 8,0 - 1077 bis 3,1 - 1077 m2 Katalysator pro mmol Febt-

sjure, vorzugswelse 1,0 - 10" kis 1,0 - 107" m?2 Katalysatorx

: 2
T
q

.y ,,_,’._.-._..ci‘, : ¢ S ~ . Py . X - __,4
pro mmol Fettsiure und insbescondere 2,0 - 14 big 5,0 - 10

» .

mmol Katalvsator pro mmol Fettsaure, durchgefiihrt wixrd.

4

9., wWobel in

{1

10. Verfahren nach einem der Angpriiche 1 Dbi

Gehritt (b)) das Kontaktieren

beil einer Temperatur von 80 bis B00°C, vorzugsweige 80 bi

w" ..i"
250°C, insbesondere 85 big 250°C, besonders pevorzugt 20

pig 220°C, wie beispielsgweise etwa $0°C oder 180°C oder

220°C, und/oder

bei einem Druck wvon 100 bis 1200 mbar, vorzugsweige 100

his 300 mbar oder etwa 1000 mbar, und/cder

Fir eine Dauer von 3 bis 180 min, vorzugsweilse 15 Dis
120 min, insbegondere 20 bis 90 min, besonders bevorzugt
30 bis 70 min,
‘-;'/'
N
£ o

_________
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durchgefidhrt wixrd.

Verfahren nach einem der Anspriche 1 bis 10, wobei 1in

(¥ N

sachritt (b)) das Kontaktieren bei einer Wasserkconzentrali-

on von weniger als 10 Gew.-%, vorzugswelse weniger als

.~

5 Cew.-%, ingbesondere 0 bis weniger als 1 Gew.-%, duxrch-

s |

gefthrt wird.

verfahren nach einem dJder Anspriche 1 bis 12, wobel 1in

cohritt (b)) das Kontaktieren bei einer Sauverstoffkonzent-

ration von weniger als 20 Gew.-%, Vvorzugsweise wenigerx

ales 19 CGew.-%, insbesondere 0 bis 1 Gew.-%, wie Dbel-

gpielgweige 0 bis 0,1 oder O his 0,01 Gew.-~%, durchge-

fiihrt wixrd.

Verfahren nach einem der Anspriche 1 bisg 12, wobel 1in

Sehritt (b)Y das Xontaktieren hei einer Wagserstofifkon-

-entration von etwa 0 Gew.-% durchgefiuhrt wixrd.

\J*.

’

Verfahren nach einem der Anspriche 1 bis 13, wobel in

gochritt (&) die Fettedure dadurch bereitgestellt wird,

L._‘
dAa.8s
(al) eln PFettsaureegtery Rereitgesiellt b oy

(22) der Fettsiureester mit einem enzymatischen Katalysa-

tor in Kontakt gebracht wird, um den Fettsaureester

3
Nt

zur Fettsdure zu hydrolysileren.

fahren nach Anspruch 14, wobei der enzymatische Kata-

<

T.“e-
lvsator eine Hydrolase, vorzugsweise eine Hydrolase dex

fe

nterklasse EC 3.1, wie beispielswelsge Unterklasge 3.1.1%,

J

A

ot

|
o

wie 3.1.1.1 und 3.1.1.3, insbesondere eine Egterase, wie

eine Lipase, wie beispielsweilse Candida antarctica Lipase

B, ist.

o -
l" -
"‘ - ‘.. "
. \*f
a' - .t
r ‘\'0 ‘i
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16,

Verfahren nach einem der Anspyiche 1 bis

Schritt (o)

altomne umfasgst, i

Decanal,

N 1

Verwendung vor

nach einem der Ansprliche 1

Gegchmacksastoff, Duftsteff odex

die VT OT

fur Herstellung

Polymeren von Arzneimitteln.

erhaltene Fettaldehyd

vorzugswaige

einem Fettaldehyd,

his

Wweichmachern,

15, wobhel das
3

i bisg 32 Kohlenstof

Dodecanal oder deren Mischungen umfasst.

111

e
-
whema

Hexanal, Qctanal,

daa durch ein Verfahren

-

erhalten wuxrde,

alg ein
alg ein Zwischenproduxt

Schmiermitteln,

LU101281
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