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SPRUSON & FERGUSON
AUSTRALIA

PATENTS ACT 1990

PATENT REQUEST: STANDARD PATENT

I/We, the Applicant(s)/Nominated Person(s) specified below, request I/We be 
granted a patent for the invention disclosed in the accompanying standard 
complete specification.

[70,71] Applicant(s)/Nominated Person(s):

F Hoffmann-La Roche AG, of 124 Grenzacherstrasse, CH-4002, Basel, 
SWITZERLAND

[54] Invention Title:
Process for the Manufacture of Aldehydes

[72] Inventor(s):
Hans Hilpert

[74] Address for service in Australia:
Spruson & Ferguson, Patent Attorneys 
Level 33 St Martins Tower 
31 Market Street
Sydney New South Wales Australia (Code SF)

Details of Basic Application (s):
[31] Appl’n No(s): [33] Country: [32] Application Date:

664/92 CH 3 March 1992

DATED this TWENTY SIXTH day of FEBRUARY 1993

F Hoffmann-La Roche AG

By:

035T57 260293
Registered Patent Attorney

IRN: 232862 INSTR CODE: 55541
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SPRUSON & FERGUSON

Austral ia

Patents Act 1990

NOTICE OF ENTITLEMENT

RAN 4593/2

i. Daniel Meier

of 21Blumenrain, CH-4051 Basel, Switzerland
being authorised by the Applicant(s)/Nominated Person(s) in respect of an application entitled:

Process for the manufacture of aldehydes
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state the following:-

1. The Applicants )/Nominated f'erson(s) has/have, for the following reasons, gained entitlement from the actual 
inventor(s):-

Ξ The Applicant is the assignee of the invention from the inventor(s)

□ The inventor(s) have assigned the invention to Hoffmann-La Roche Inc., Nutley, USA, who have reas­
signed all their rights for Australia to the Applicant
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9 9 0«9 · t 2a.* The Applicant(s)/Nominated Person(s) is/are the applicant(s) of the basic applicalion(s) listed* on the Patent
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T-her-.
-R-cqttcst/·* in the Declaration under Article 8 of tho PCT as follows:

3.* The basic application(s) listed* on the Patent Request/* in-the-Deelaration under Articlo 8 of-the PCT-is/are the 
• > ■ applications first made in a Convention Country in respect of the invention.

t tt t

DATED this 8th day of February, 1993.

ZJ]

Daniel Meier

* Delete if not applicable
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(12) PATENT ABRIDGMENT (11) Document No. AU-B-33835/93 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 654898

(54) Title
PROCESS FOR THE MANUFACTURE OF ALDEHYDES

International Patent Classification(s)
(51)5 C07B 041 /06 C07C 045/41

C07D 207/08 C07D 209/48
C07C 233/76 C07C 271/18

(21) Application No.: 33635/93 (22) Application Date : 26.02.93

(30) Priority Data
(31) Number (32) Date (33)

664/92 03.03.92
Country
CH SWITZERLAND

(43) Publication Date : 09.09.93

(44) Publication Date of Accepted Application : 24.11.94

(71) Applicant(s)
F HOFFMANN-LA ROCHE AG

(72) Inventor(s)
HANS HILPERT

(74) Attorney or Agent
SPRUSON & FERGUSON , GPO Box 3898, SYDNEY NSW 2001

(57) 1 mol of 1,2-butylene oxide and 23.5 g of Pd/C (5% Pd)
were added to a solution to a solution of 0.5 mol of 3-phenyl-2(S)
phthalimidopropionyl chloride in 1200 ml of toluene. The 
suspension was hydrogenated at room temperature and atmos­
pheric pressure while stirring vigorously for 17 hours, whereby
11.31 of hydrogen were taken up. Thereafter, the suspension 
was filtered over a filter aid and the residue was washed with 
toluene. The filtrate and washings were combined and treated 
while stirring with a solution of 0.5 mol of sodium pyrosulphite in 
1 1 of water. After stirring at room temperature for 4.5 hours the 
phases were separated. The aqueous phase was washed with 
500 ml of toluene. The toluene phases were washed with 350 mi 
of water.. The combined aqueous phases were treated with 
1400 ml of toluene and 420 ml of 3N sulphuric acid and stirred 
at 60° for 6 hours. Thereafter, the phases were separated and 
the aqueous phase was extracted with 500 ml of toluene. The 
toluene phases were washed with water, combined, dried over 
MgSO4 and evaporated. There were obtained 97.8 g (70%) of (S)- 
a-benzyl-l,3-dioxo-2-isoindolineacetaldehyde as a white solid, 
melting point 115-117°, [a]2o -200° (1% in ethyl acetate).

It has now been found that the catalytic hydrogenation of 
carboxylic acid chlorides to aldehydes can be carried out 
advantageously in the presence of alkylene oxides.
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Claim

1. A process for the manufacture of aldehydes, which process comprises 
catalytically reducing a carboxylic acid halide with hydrogen in the presence of an 
alkylene oxide.
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AUSTRALIA

PATENTS ACT 1990

COMPLETE SPECIFICATION

FOR A STANDARD PATENT

ORIGINAL

Name and Address
of Applicant: F Hoffmann-La Roche AG

124 Grenzacherstrasse 
CH-4002, Basel 
SWITZERLAND

Actual Inventor(s): Hans Hilpert
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Address for Service: Spruson & Ferguson, Patent Attorneys

Level 33 St Martins Tower, 31 Market Street 
Sydney, New South Wales, 2000, Australia
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Invention Title Process for the Manufacture of Aldehydes

The following statement is a full description of this invention, including the 
best method of performing it known to me/us:-
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5 The manufacture of aldehydes by the catalytic hydrogen­
ation of carboxylic acid halides, especially chlorides, is known as 
the Rosenmund reaction. Hydrogen halide (chloride) which results 
in this reduction poses problems in the use of the reaction. Thus, 
on the one hand, the resulting hydrogen halide reduces the yield

T9 of the desired aldehyde, insofar as this is acid-labile, or makes the 
reaction wholly unsuitable for the manufacture of such aldehydes. 
On the other hand, on safety grounds and taking into
consideration the corrosive properties of the hydrogen halide, 
particular technical measures can be required in the removal of

15 the hydrogen halide from the reaction mixture, e.g. in a hydrogen 
stream.

The neutralization of the hydrogen halide by the addition of 
conventional bases gives poor yields when carboxyliv acid halides

20 which are base-labile have to be used.

It has now been found that the catalytic hydrogenation of 
carboxylic acid chlorides to aldehydes can be carried out 
advantageously in the presence of alkylene oxides.

25
The process in accordance with the invention is especially 

suitable for the manufacture of acid-labile or base-labile 
aldehydes such as α-aminoaldehydes. Further examples of acid- 
labile aldehydes are aldehydes which contain acid-labile groups

30 such as carbamate groups, e.g. 2-trimethylsilylethyl carbamate, 
tert.butyl carbamate and l-methyl-l-(4-biphenylyl)ethyl carba­
mate groups; or aminoacetal groups such as N-methoxymethyl- 
amino, pivaloyloxymethylamino or N-tetrahydropyranylamino; or 
phosphinamido groups such as N-diphenylphosphinylamino.

35
The invention is accordingly concerned with a process for

the manufacture of aldehydes by the catalytic reduction of car­
boxylic acid chlorides with hydrogen in the presence of an
alkylene oxide.

Grn/4.2.93
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The reduction is preferably carried out in the presence of 
C2-6-alkylene oxides, especially butyleno oxide, propylene oxide or 
ethylene oxide.

5
The process in accordance with the invention is conveniently 

carried out in the presence of an inert organic solvent. Examples 
of such solvents are hydrocarbons such as petroleum ether or 
toluene; or halogenated hydrocarbons such as methylene chloride.

10 Moreover, the process in accordance with the invention can be 
carried out under the reaction conditions which are known per se 
for the Rosenmund reaction. Preferably, the reduction is carried 
out at room temperature and normal pressure. As the catalyst 
there can be used usual noble metal catalysts, especially

15 palladium, conveniently on carriers such as BaSC>4 or charcoal.
The use of palladium on charcoal, e.g. 5% Pd on charcoal, is 
preferred. The aldehyde formed can be separated from the 
reaction mixture obtained after the hydrogenation in a manner 
known per se, e.g. by extraction.

20
The invention is illustrated in more detail by the following 

Examples.

Example 1
25

1 mol of 1,2-butylene oxide and 23.5 g of Pd/C (5% Pd) 
were added to a solution to a solution of 0.5 mol of 3-phenyl-2(S)- 
phthalimidopropionyl chloride in 1200 ml of toluene. The 
suspension was hydrogenated at room temperature and atmcs-

30 pheric pressure while stirring vigorously for 17 hours, whereby 
11.3 1 of hydrogen were taken up. Thereafter, the suspension 
was filtered over a filter aid and the residue was washed with 
toluene. The filtrate and washings were combined and treated 
while stirring with a solution of 0.5 mol of sodium pyrosulphite, in

35 1 1 of water. After stirring at room temperature for 4.5 hours the
phases were separated. The aqueous phase was washed with 
500 ml of toluene. The toluene phases were washed with 350 ml 
of water. The combined aqueous phases were treated with
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1400 ml of toluene and 420 ml of 3N sulphuric acid and stirred 
at 60° for 6 hours. Thereafter, the phases were separated and 
the aqueous phase was extracted with 500 ml of toluene. The 
toluene phases were washed with water, combined, dried over

5 MgSC>4 and evaporated. There were obtained 97.8 g (70%) of (S)- 
a-benzyl-l,3-dioxo-2-isoindolineacetaldehyde as a white solid, 
melting point 115-117°, [a]2o -200° (1% in ethyl acetate).

Example 2
10

3-Cyclohexyl-2-(tert.-butoxy carbonylamino)propionalde- 
hyde can be obtained from 2-tert.-butoxycarbonylamino-3-cyclo- 
hexylpropionyl chloride in analogy to Example 1.

15 Example 3

N-Phthaloyl-leucinal can be obtained from N-phthaloyl- 
leucyl chloride in analogy to Example 1.

20 Example 4

£ l-tert.-Butoxycarbonyl-pyrrolidine-2-carbaldehyde can be 
obtained from l-tert.-butoxycarbonyl-pyrrolidine-2-carbonyl 
chloride in analogy to Example 1.
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The claims defining the invention are as follows:-
1. A process for the manufacture of aldehydes, which process comprises 

catalytically reducing a carboxylic acid halide with hydrogen in the presence of an 
alkylene oxide.

2. A process according to claim 1, wherein the alkylene oxide is butylene 
oxide, propylene oxide or ethylene oxide.

3. A process according to claim 1 or 2 for the manufacture of acid-labile or 
base-labile aldehydes, especially of a-aminoaldehydes.

4. A process for the manufacture of aldehydes substantially as hereinbefore 
described with reference to any one of the Examples.

5. Aldehydes produced by the process of any one of claims 1 to 4.

Dated 25 February, 1993 
F Hoffmann-La Roche AG

Patent Attorneys for the Applicant/Nominated Person 
SPRUSON & FERGUSON
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Abstract

A process for the manufacture of aldehydes by the catalytic
reduction of carboxylic acid halides with hydrogen in the presence
of an alkylene oxide.


