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ni coti nal dehydes 5 10 15 20 25 The invention relates to_a process for the
pr epar atiW@%‘P‘”ﬂ?“é@ti nai dehydes by reduction of the coFFd&FeMu{oiH

ni cotinic acid norpholinam des. N cotinal dehydes are inportant

I nternmedi ates or end products in industrial organic chemstry.
Appropriately substituted derivatives, such as, for exanple,

aryl ni cotinal dehydes, are, inter alia, valuable internediates for the
synthesis of highly Pipgessfeetheptepiretion of nicaiinaldebydesves such end
products, in particular for crop protection, such as, for exanple, fungi-
cides, insecticides, herbicides or pesticides, or for the preparation of
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bet wegn al cohol and carboxylic acid, alde- hydes are generally accessible
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reduction of,_carboxylic acid rivat, as far, a | e . stage.
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ni cotinic acid derivatives are also known. Thus, for exanple, DE-A 100
05 150 descridess insgstioidesshémicides or pesticideas, anfoothé pegparaticnof highiehydes
by reduction, of the correaigondi Bg 5-arylnicotinic acids by neans of

ve substance

catal yti c hPBROgeRYtiRY 8.

There is therefore interest in an extremely economical process for the pro-
duction of these compounds on a large industrial scale
15
As an unstable oxidation state between alcohol and carboxylic acid, alde-
hydes are generally accessible with difficuity. Aromatic aldehydes in par-
ticular easily oxidise to the corresponding carboxylic acids or dispropor-
tionate under alkaline conditions to give alcohol and carboxylic acid. In the
20 reductive preparation of nicotinaldehyde derivatives, reduction to the di-
hydropyridine occurs as an additional side reaction.
There are preparation methods known from the literature which describe
selective reduction of carboxylic acid derivatives as far as the aldehyde
stage. These methods generally require cooling of the reaction mixture in
25 order to minimise over-reductions.
Special methods for the reduction of nicotinic acid derivatives are also
known. Thus, for example, DE-A 100 05 150 describes a process for the
preparation of 5-arylnicotinaldehydes by reduction of the corresponding

S-arylnicotinic acids by means of catalytic hydrogenation.
30
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Further known processes for the preparation of nicotinaldehydes by reduc-

tion are shown in the following review.

[NO- Number of | Nicotinic acid Reducing Reaction | Yield Literature
reaction derivative agent conditions
steps
1 2 diethylamide Cp.Zr(H)CI room temp./ 99% | J. Am. Chem.
15 min. Soc. 48
(2000)
11995-11806
2 3 nitrile DiBAH (di- toluene 96% | J. Org.
isobutyl- -50°C 2.5 Chem. 64,26
aluminium hrs (1999) 9658-
hydride) 9667
3 3 nitrile Kamyl-(9)- |THF 25°C 96% | Tetrahedron
borabicyclo- Letters 30,28
nonane (1989) 3677-
3680
4 3 nitrile DiBAH toluene 70% ] J. Med.
-12°C Chem, 36,8
(1993) 953-
966
5 2 hydrazide NalQ, water/NH; 70% [J. Am. Chem.
Soc. 74
(1952) 5796
8 3 N-methylanilide | LiAIM, THF 0°C 65% | Angew.
Chemie 65
(1953) 525
7 3 nitrile DiBAH THF 0°C 62% i J. Med.
Chem. 35,21
(1992) 3784-
3791
8 3 sulfonylhydrazide | Na,CO4 160°C 61% | J. Am. Chem.
ethylene Soc. 80
glycol (1958) 862
9 3 nitrile DiBAH THF 61% | J. Med.
Chem. 34,9
(1991) 2922-
2925
10 2 primary amide LIAIH(NEL:)s | room temp. 53%  THL 32,41
12 hrs (1991) 6903-
_ 6904
1 2 N-methoxy-N- DiBAH THF -100°C 51% ( Heterocycles
methylamide 53 (2000)
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not available in industrial quantities (Example Nos. 1, 3, 11), can only be

carried out with the nitrile, which is itself prepared in three steps (Example

5 Nos. 2, 3, 4, 7, 9) or require low temperatures (Example Nos. 2, 4, 11).

From the point of view of the yield, only Example Nos. 1, 2 and 3 are eco-

nomically viable. If the reagent costs are taken into account, only the proc-

ess of Example No. 2 remains. However, the latter requires three reaction

steps starting from nicotinic acid and relies on the maintenance of low tem-

10 peratures.

Surprisingly, the inventors of the present patent application have now

found that nicotinaldehydes can be obtained in virtually quantitative yields

by reduction under standard conditions (room temperature, atmospheric

15 pressure) if the starting materials employed are the corresponding mor-

pholinamides.

Morpholinamides of nicotinic acid and derivatives thereof were previously

unknown as aldehyde precursors.

20 The present invention thus relates to a process for the preparation of

nicotinaldehydes, characterised in that the starting materials employed for

the reduction are the corresponding morpholinamides. The said process is

preferably carried out at room temperature and without pressure (under

atmospheric pressure).

25
Reducing agents which are preferred in accordance with the invention here
are lithium alkoxyaluminium hydrides containing one to three alkoxy radi-
cals. The general formula is LiAIH4n{OR), , wherencan be =1, 2 or 3.
Suitable radicals are straight-chain or. branched aliphatics, such as, for

30 example, methyl, ethyl and tert-butyl. The reduction succeeds particularly

selectively with LIAIH(OEL);. Likewise suitable as reducing agent for the
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CH,R? or Ar,
R? denotes QA or NA,,
15 A denotes unbranched or branched alkyl having 1-10 C atoms,

in which one or two CH, groups may be replaced by O or §
atoms and/or by -CH=CH- groups and/or also 1-7 H atoms
may be replaced by F,

Ar denotes an unsaturated, partially or fully saturated, mono- or

20 polycyclic homo- or heterocyclic system with the hetero atoms

0, N, § which is unsubstituted or mono- or polysubstituted by
Hal, A, OA, NA;, NOz, NASO.A, SO;NA, SO-A, and

Hal denotes F, Cl, Bror |,

as starting materials are reduced to nicotinaldehydes of the formula Il

25 Rt O

A
R

o
N

30 The above-mentioned radicals preferably have the following meanings

here:



R R' ONrl 10 in which R', R " each, independently of one another,
denotes H, Hal, A OA CH2R2 or Ar, R2 denotes OA or NA2, 15 A denotes

unbranched or branched al kyl having 1-10 C atons, in i e Wo
Yoy iyl ettt

CH2 group 98383epl aced by 0 or S atons and/or by

and/or also 1-7 H atons nmy be replaced-by F, Ar denotes an unsaturated,
partially or fully saturated, nmono- or 20 polycyclic hono- or

het erocyclic systemwith the hetero atonms 0, N, S which is unsubstituted
or nono- or polysubstituted by Hal, A OA NA2, NO2, NAS02A, SOZ2NA,
SO02A, and Hal denotes F, d, Br or I, as starting materials are reduced

hbove ment | Boh St S ApdSHeridiniy ot o ariotnet deffbles H, BRLIATOA CHE . 1
2004/ 094383 oPEF | WREROA 1AP I 2andbR5 hale bhed tRE méanings described below.
R", R" are, in particular, hydrogen, methoxy, ethoxy, propoxy, butoxy, flto-
5 rine, chlarine, bromine, iodine, phenyl or o, m or p-substituted phenyl. R" is
particularly preferably p-fluorophenyl or bromine and R" is simuitaneously

hydrogen.

Hal denotes fluorine, chlorine, bromine or iodine, preferably fluorine, chlo-

10 rine or bromine.

R? denotes OA or NA,, where A has the meaning indicated above and

below.

15 A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
6,7,8, 9o0r10 C atoms.
A preferably denotes methyl, furthermore ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyi or tert-butyl, furthermore also pentyl, 1-, 2- or 3-methyl-
butyl, 1,1-, 1,2- or 2 2-dimethylpropy!, 1-ethylpropyl, hexyl, 1-, 2- 3-or
20 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2- 2,3- or 3,3-dimethylbutyl, 1- or 2-ethyl-
butyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-tri-
methylpropyl, furthermore preferably, for example, trifluoromethy).
A very particularly preferably denotes alkyl having 1-6 C atoms, preferably
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, penty!,
25 hexyl, trifluoromethyl, pentafluoroethyl or 1,1, 1-trifluoroethyl.
Furthermore, A denotes cycloalkyl, preferably cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl or 2,6 6-trimethylbicycio-
[3.1.1]heptyl, but likewise mono- or bicyclic terpenes, preferably p-men-
thane, menthol, pinane, bornane or camphor, whére each known stereo-
30 isomeric form is included, or adamantyl. For camphor, this denotes both

L -camphor and D-camphor.



R1, R'' each, independently of one another, denotes H, Hal, A OA CH2R2
or Ar, where A Ar, Hal and R2 have one of the neanings escrlbed el ow.

Rl, R @20?W9Wt i cul ar, hydrogen, nethoxy, ethoxy, HrBBR3Seoxy,
. fluo- rine, chlorine, brom ne, iodine-&henyl or o, mor p-substituted

phenyl. Rl is particularly preferably p-fluorophenyl or brom ne and R"'
I's simultaneously hydrogen. Hal denotes fluorine, chlorine, brom ne or
i odine, preferably fluorine, chlo- rine or brom ne. R2 denotes QA or NA2,
where A has the neaning indicated above and below A denotes alkyl, is
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Particularly preferred starting materials for the aldehyde synthesis accord-
15 ing to the invention are 5-(4-fluoropheny!)nicotinic acid morpholinamide
and 5-bromonicotinic acid morpholinamide.

The present invention accordingly also relates to the use of nicotinic acid
morpholinamides, preferably 5-(4-fluorcphenyl)nicotinic acid morpholin-
20 amide or 5-bromonicotinic acid morpholinamide, for the preparation of the

corresponding nicotinaldehydes.

The present invention furthermore relates to 5-(4-fluorophenyi)nicotinic
acid morpholinamide and 5-bromonicotinic acid morpholinamide as starting

25 materials in the synthesis according to the invention.

The reaction according to the invention is generally carried out in an inert

solvent. Examnples of suitable inert solvents for the reactions described

above are hydrocarbons, such as hexane, petroleum ether, benzene, tolu-
30 ene or xylene; ethers, such as diethyl ether, diisopropy! ether, tetrahydro-

furan (THF) or dioxane; glycol ethers, such as ethylene glycol dimethyl



25 30 Ar denotes an unsaturated, partially or fully saturated, nono- or
polycyclic honp- or heterocyclic systemw th the heterg a
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which is VQ208¢B48%3 yted or nono- or pol ysubstituted by FRAEPZNOERTZ A
-NO2, NAS02A, S02NA2, SQ2A. Preferred €yelic systens are unsubstituted or
substituted phenyl, naphthyl or biphenyl, specifically preferably
phenyl, o-, m or p-tolyl, o-, m or p- cyanophenyl, o-, m or

p- met hoxyphenyl, o-, m or p-fluorophenyl, o-, m or p-bronophenyl, o-,
m or p- chedsgriglyne) i pixiirad of the saigsplygnts, Barticplar prefeyence i) g
3,4- or 3,5-difluo er =, - i 2, 6-, 3,4- or 3,5-di-
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t he i nventi 40 ;ate180 gofsolnars sanrha jaded pehpof staringorateoil.nam de  and
S5- brompni cotinic acid norpholinam de. The present invention accordingly
also relates to the use of nicotinic acid norpholinan des, preferably
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-7 5 10 15
complete after 0.1 to 1.5 hours.

15 For the purposes of this invention, the “conditions used” is taken to mean
the substitution pattern of the nicotinic acid morpholinamide, the type and
amount of the solvent, the type and amount of the reducing agent, the
reaction duration, the reaction temperature and further details of the per-
formance of the reaction, such as, for example, the stirrer speed or the -

20 other nature of the reaction vessel.

In general, the end of the reduction according to the invention to the alde-
hyde is determined by suitable analytical methods, for example thin-layer
chromatography or HPLC, and the reduction is terminated.

25 The nicotinaldehydes according to the invention can be obtained after
removal of the solvent by conventional work-up steps, such as, for exam-
ple, addition of water or acid to the reaction mixture and extraction. It may
be advantageous subsequently to carry out a distillation or crystallisation

for further purification of the product.
30



20 25 ether (diglyne); or mxtures of the said solvents. Particul ar
preference is iven to ethers, in particular tetrahydrofuran. The anpunt
of sol venWQ 20048%438% ucial, in general 5 g to 500 g, prefEFAIPVUETY 1o
-100 g of solvent can be added per g of-8tarting material. The reaction
tenperature for the reactions described above is, depending on the
condi ti ons used, between about -10 and 200, nornally between -10 and
100, in particular between 0 and 50, but preferably 10 to 40,

parti cul ar | yhsrritetiniglacid owmphelinasmiges usedaresteaing meterialsfon e pigpendi ng
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the end of tse ¢praiebinemade®fdanantskridn per eeiwhich boe hbemahtlenediyde i s
determ ned by suitable analytical nethods, for exanple thin-Ilayer

chr omat ogr agi®ye on greater detgll. t he reduction is terninated. The

ni coti nal dehydes according to the invention can be obtained after
renoval of the solvent by conventional work-up steps, such as, for exam

ple, adiitiqp gaherat e RloMidipictedife IeRMbiveR: M xture and extraction. It
may be advantageous subsequen;t)l y to carry out a distillation or

cryst al | i satTrennicbtinicfanid irecomuerted, cgirigoa soitablegepgettsuch3s,

2004/ 094383 PCT/ EP20041003272 -8 The nicpti.ni.c acid norphol i nam des used
as starting Wﬁg,ﬁt&or}ygpﬁ&}qgepggg}h%ggzl %B'P"g?’n‘ﬁh'tcg ' ﬁ@gﬁﬁ%?ﬂ Yon can be
prepared by BBERAASIF FYHeRREd 8frine to give the amide.

15 In order to protect substituents against undesired reactions during the
reduction according to the invention and/or subsequent work-up steps,
protecting groups are employed where appropriate and removed again
after reduction of the nicotinic acid morpholinamide. Methods for the use of
protecting groups are described, for example, in Theodora W. Green, Peter

20 G. M. Wuts: Protective Groups in Organic Synthesis, 3rd Edition John
Wiley & Sons (1999).

Even without further embodiments, it is assumed that a person skilled in
the art will be able to utilise the above description in the broadest scope.
25 The preferred embodiments should therefore merely be regarded as

descriptive disclosure which is absolutely not limiting in any way.

30



as described inthe literature (for exanple in standard works, such as
Houben- Wyl , Met hoden der organi schen Chem e [ Met hods of Organic 5

Chem stry], Georg-Thiene-Verlag, Stuttgart), to be precise under reaction
condi t i onSYRRIBATEB2 known and suitable for the said redVortd*MWtéver,
‘use can al so be nade of variants known-Per se which are not nentioned
here in greater detail. 10 15 20 25 In general, the follow ng procedure
is followed: The nicotinic acid is converted, using a suitable reagent,
such as, for_ exanple, thionyl chloride, into the acid chloride, which is

I . he.
subsequent | \Examaple 3uPugnaratioe of 5s@ridprannery nicelinaldemdaiiraed-(fn or der
to protect bstituents agai §st undesired r I . during the reduction
accordi ng tgPl{qﬁgp}f“?‘F\/’giﬂyf‘gl eéﬁ?ﬁ%'?&gﬁlgsaé%gg}?? %’f%}ﬁggst eps, protecting
groups are enployed where appropriate and renoved again after reduction
of the nicotinic acid norpholinam de. Methods for the use of protecting

groups are de3&yntiesis bbthegranpiser S-@#-flterogbheay\pyr@ine3-caborylic gidM
Wits: Lrotective Goups in Oganic Synthesis, 3rd Edition hn, Wley &
Sons. (1069) FIES/ i SolAr ReDP RGN TR SR ARBPRIC 310 TS PERRETAR Y ik
person skill II; : Wip idd FRPtion
in the br oad‘gcg{d“ggég(;.ﬁm%rg’ {)'\r' lgpgr%g?%n%g%&mén%?ssﬁgﬁﬁggp\@ e orébmer ely
be regarded Zprordesiedtiniciasid dithq-flaorabentzenbordridacidubettycoramdreially i ng

in any way. 30 WD 2004/094383 PCTI EP2004/ 003272 -9 5 10_15 20 25
available) under reaction conditions known per se to give 5-(4-fluoro-

phenyl)pyridine-3-carboxylic acid.
10

(b1) Synthesis of 5-(4-fluorophenyl)pyridine-3-carboxylic acid morpholin-

amide — Variant 1

25.6 g of 5-(4-fluorophenyl)nicotinic acid are initially introduced in 200 ml
of toluene, and 25.1 g of thionyl chloride are then added at room tempera-

15 ture. The mixture is then warmed at 90°C for 18 hours, and the unreacted
thionyl chloride and some of the solvent are subsequently distilled off. After
the distilled-off volume has been made up with toluene, 12.4 g of morpho-
iine are added at 80 to 100°C, and the reaction mixture is cooled after 2
hours. pH 8 is set by addition of sodium hydroxide solution, and the prod-

20 uct is separated off by extraction with oluene. After decolourisation using
activated carbon and removal of the solvent by distillation, 27.7 g of 5-(4-
fluorophenyl)pyridine-3-carboxylic acid morpholinamide remain as solid
(melting point:. 100-102°C, yield: 81% of theory)

25 (b2) Synthesis of 5-(4-fluorophenyl)pyridine-3-carboxylic acid morpholin-

amide — Variant 2

1.2 g of Pd{P(Ph);}« and 7.6 g of p-fluorobenzeneboronic acid are added to

a solution of 14.3 g of 5-bromonicotinic acid merpholinamide in 100 g of

THF. A solution of 8.0 g of Na,CO; in 25 g of water is subsequently added
30 dropwise with stirring at 65°C. After 16 hours, the reaction mixture is

cooled and evaporated in a rotary evaporator. The residue is taken up in



30 Exanple 1: Preparation of 5-(4-fluorophenyl)nicotinaldehyde from 5-(4-
fl uor oph ri di ne-3-carboxylic acid norpholinam de Synt hesi s of

t he precu“éﬁ%g%mﬁﬁgfluorophenyl)pyr|d|ne 3-carboxylic agpﬁ W§W$@2

- 5-(4-fluorophenyl) pyridi ne-3-carboxyl i-d0acid is prepared by Suzuk
coupling (N. Myaura, A Suzuki, Chem Rev. 95, 2457 (1995)) by reacting
5-brononicotinic acid with p-fluorobenzeneboronic acid (both commercially
avai |l abl e) under reaction conditions known per se to give 4-fl uoro
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distillation, 27.7 g of 5-(4- fluorophenyl)pyridine-3-carboxylic acid
nnrphollnan1de remain as SO|Id (neltlng p0|nt - 100-102C, yield: 81 % of
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phase is separated off. The aqueous phase is adjusted to pH 1 using sulfu-

15 ric acid and extracted a number of times with methyl tert-butyl ether. The
organic phases are then combined, extracted once with water and then
evaporated, leaving a residue of 4.3 g having a content of 97% by weight
of 5-(4-fluorophenyl)pyridine-3-carbaldehyde (yield = 98% of theory).

20 Example 2 {comparative example to Example 1, use of the piperidin-
; amide instead of the morpholinamide): Preparation of 5-(4-fluoro-
phenyl)nicotinaldehyde from 5-(4-flucrophenyli)pyridine-3-carboxylic acid

piperidinamide

25 36.7 g of 10% LiAlH, solution are diluted with 75 g of THF, and a mixture of
8.88 g of ethyl acetate and 75 g of THF is then added at 0°C. At-7°C, a
solution of 6.8 g of 5-(4-fluorophenyl)pyridine-3-carboxylic acid piperidin-
amide in 24.7 ml of THF is added. After three hours, the mixture is added
to 190 g of 10% suifuric acid. The pH is adjusted to 3 using sodium hydrox-

30 ide solution, and the THF is then substantially removed by distillation.



15 20 25 30 dichl oronet hane, activated carbon is added, and the m xture
Is filtered. Repeated extraction of the filtrate with water and

© evapor at | W 2004/89438% ary evaporator gives a residue of FPSTEFGOCHRITH
~according to HPLC, conprises 89% of _144-

5- (4-fl uorophenyl ) pyri di ne-3-carboxylic acid norpholinamde (net vyield
93% of theory). Recrystallisation fromethyl acetate gives 8.0 g of 5-(4
f 1 uor ophenyl ) pyri di ne- 3-carboxylic acid norpholinam de having an HPLC
purity of 9EXNHC{iISE B mEthyth bert-p)tyl et)erRarebavapdrationfeaves 2.6 g of solid
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15 (b) Preparation of S-bromonicotinaldehyde

1.75 g of lithium aluminium hydride powder are suspended in 64 g of THF.
A mixture of 5.9 g of ethyl acetate and 28 g of THF is subsequently added
dropwise with cooling. After 30 minutes, this reaction mixture is added
dropwise at 0°C to 10°C to a solution of 5.0 g of 5-bromopyridine-3-carbox-

20 ylic acid morpholinamide from Example 3(a) in 30 g of THF (this corre-
sponds to 150% excess of the reducing agent). After 1 hour, the reaction
mixture is poured into 35 ml of 12% sulfuric acid, and the organic phase is
evaporated to dryness. Recrystallisation from MTB ether and drying gives
1.91 g of product (= 55.7% of theory). Melting point 95°C.

25
As can be seen from comparison of the respective reaction yields of Exam-
ples 1 and 2, the use of the nicotinic acid piperidinamide, an aiternative
nicotinamide — but one which is closely structurally related to the morpho-
linamide.— results in a significantly worse reaction.

30 By contrast, a better yield can be achieved on use of the morpholinamide,

even with a large excess of the reducing agent (Example 3) than in the



5 10 15 20 25 30 Extraction with methyl tert-butyl ether and evaporation
leaves 2.6 g of solid (content according to HPLC 67 area-% corresp. to
© 36% of t h¥dp y04EhPl e 3: Preparati on of 5-brononi coti nACIEERAe/G0525mh
-5-bronopyridi ne- 3-carboxylic acid norp{wli nam de (a) Synthesis of

5- bronopyri di ne- 3-carboxylic acid norpholinamde 50.4 g of
5-brononicotinic acid and 87.5 g of norpholine are heated to reflux in
200 m of xylene, and the water formed is distilled off. After cool- ing,
t he reacti orcaseafuoereict stoichianiety it li@engtle iZe én whidh fip¥ridod ismdegliox- i de
solution and then twce with water. After the xylene has been distilled
of f, the resUDE GUENRRNENRfst al | ised fromethyl acetate. The yield after
drying is 19.2 g (28.3% of theory). Melting point 80C. (b) Preparation
of 5-brononi cotinal dehyde 1.75 g of |ithium alum nium hydride powder are
suspended in 64 g of THEE A mxture of 5.9 g of ethyl acetate and 28 ¢
of THE i s subsequently added dropw se with cooling. After 30 m nutes,
this reaction mxture is added dropwise at OCto 10Cto a solution of
5.0 g of 5-bronopyridine-3-carbox- ylic acid norpholinamde from Exanpl e
3(a) in 30 g of THE (this corre- sponds to 150% excess of the reducing
agent). After 1 hour, the reaction mxture is poured into 35 mM of 12%
sul furic acid, and the organic phase is evaporated to dryness.
Recrystallisation from MIB ether and drying gives 1.91 g of product (=
55. 7% of theory). Melting point 95C. As can be seen from conparison of
the respective reaction yields of Exam ples 1 and 2, the use of the

ni cotit@i c acid piperidinam de, an alternative nicotinamde - but one
which is closely structurally related to the norpho- linamde.--results
in a significantly worse reaction. By contrast, a better yield can be
achi eved on use of the norpholinamde, even with a |arge excess of the
reduci ng agent (Exanple 3) than in the

15
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WO 2004/ 094383 PCTI EP2004/ 003272 -12 case of correct stoichionetry in
Exanple 2, in which piperidine is used as am ne conponent. 5 10 15 20 25
.30 WD 20041094383 PCT/ EP2004f 003272 -13 Patent C ains for

t he reduc\‘ibfg“i@gfﬂr ation of nicotinal dehydes, charact ei?gﬂﬁggﬁé%tﬁéfzhat
"the starting materials enployed for thé&3reduction are the corresponding
ni cotinic acid norpholinamdes. 2. Process according to Caiml,
characterised in that the starting materi- als enployed are nicotinic
aci d norphol i nam des of the forrruIrFa I 12%5 0O Rf.. N 15 20 25 in which
R', R" each, independently of ofe*&RLLAAMS denotes H, Hal, A OA

CH2R2 or Ar, R2 denotes QA or NA2, A denotes unbranched or branched al kyl
having 1-10 C atons, in which one or two CH2 groups may be replaced by 0
or S at ons1arphoeesdiorthEirédtctideqirppariibhasf rtetnaldéhydet, eharadiay be

replaced by F, Ar denotes an unsaturated, partially or fully saturated,
nono- or ised in that the starting materials employed for the reduction are the

S corresponding nicotinic acid morpholinamides.

2. Process according to Claim 1, characterised in that the starting materi-

als employed are nicotinic acid morpholinamides of the formula

10 Rt O
Rr—f

15

in which
R" R™ each, independently of one another, denotes H, Hal, A, OA,
CH;R? or Ar,
R? denotes OA or NA,,
A denotes unbranched or branched aikyl having 1-10 C atoms, in
20 which one or two CH, groups may be replacedby O or S
! atoms and/or by -CH=CH- groups and/or also 1-7 H atoms
may be replaced by F,
Ar denotes an unsaturated, partially or fully saturated, mono- or
polycyclic homo- or heterocyclic system with the hetero atoms
25 O, N, S which is unsubstituted or mono- or polysubstituted by
Hal, A, OA, NA;, NO;, NASO.A, SONA, SO,A, and Hal
denotes F, CI, Bror |
3. Process according to Claim 1 or 2, characterised in that the starting -
30

material employed is 5-(4-fluorophenyl)nicotinic acid morpholinamide.



~polycyclic honmpb- or heterocyclic systemwth the hetero atons 0, N, S

. which is unsubstituted or nono- or polysubstituted by Hal, A QA NA2,

© NO2, NASCWA) 208@0M883 SO2A, and Hal denotes F, O, Br or PCTEPIMAEENS

according to Claim1l or 2, characterisedgin that the starting 30

mat eri al enployed is 5-(4-fluorophenyl)nicotinic acid norpholinam de. WO

2004/ 094383 PCT/ EP2004/ 003272 -14 5 10 15 20 25 4. Process according to

Claim1 or 2, characterised in that the starting material enployed is

5- br onmopyr i éi. neresardsoriding tadliginmtopi2icharadeniskd irbthapthee elsstirg cor di ng

to one or nore of ( ains characte ed in that. the r du0| ng

agents enpl oye@aé?r@lﬁnm'ilk'&ﬁébromPRV'PE'(‘ -Fgrtgﬁxyilgla,&fq_gp@@ N-6. Use of

nicotinic acid hol i nam des for the reductive preparation of the

correspondi ng nicoti nal dehydes. 7. Use according to Caim6, where the

ni cotinic acid norpholinamdes conformto the fornula | according to

Clal mé and the radicals R* and R " have the nmeaning indicated in Caim
tart ihgP meéﬁlagcgrdjngﬁ%@nﬁ@rrmo@ of Gledrss di tegd 1eharpelensed inthadct ed
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LiAIH(OEY).

6. Use of nicotinic acid morpholinamides for the reductive preparation of

10 the corresponding nicotinaldehydes.

7. Use according to Claim 6, where the nicotinic acid morpholinamides
conform to the formula | according to Claim 1, and the radicals R" and
R have the meaning indicated in Claim 1.

15
8. Starting materials of the formula | according to Claim 1, selected from a
group consisting of
(a) 5-(4-fluorophenyl)nicotinic acid morpholinamide,
{b) 5-bromonicotinic acid morpholinamide.
20
25

30



