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properties simlar to those of the amno acid known
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2- hydroxy-4-nmethyl thiobutyric acid is a nethionine
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utilization of protein jn tion,

%%W‘f%r%l%fplr?%ot%aﬁnmﬁﬁ%aﬂr@rm%l% P36 BSelbe most
Phasresetut oL athysé neddetitveeat gethe Obsg€@nBial amino acid

ﬁé@ﬁqéﬁfﬁgpc%hich occupiles a prominent position as a feed
additive particularly in poultry rearing. In this field,
however, so-called methionine substitutes or methionine
hydroxy analogue, (abbreviated to MHA) are gaining
increasing importance, since they exhibit growth-
stimulating properties similar to those of the amino acid

known for this purpose.

The racemic form of 2-hydroxy-4-methylthiobutyric acid is a
methionine substitute that has been known for a long time,
which is used mainly in animal nutrition, particularly in
the rearing of poultry, as a feed additive. This MHA is
used instead of methionine and improves the utilization of
‘protein in the feed. In addition, in the form of its
calcium salt, it is also used pharmaceutically in the

treatment of renal insufficiency.

The industrial production of the above-mentioned MHA
typically takes place by reaction of 3-methylthio-
propionaldehyde with hydrogen cyanide to form 2-hydroxy-4-
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The industrial production of the above-nentioned MHA

typically takes place by reaction of 3-nethylthio-
w@e@piogased dehyde with hydrogen cyani de to for nmPCT/EP2004/003208

2- hydr oxy-4 WD 2004/ 089863 PCT/ EP2004/ 003208 2

met hyl t hi obutyronitrile (MW gyanohydrin), which is

then hydrolyzed in two steps to form MHA. A two-step

hydrolysis of the nitrile with stoichionetric
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are ohtainable only wth Lculty and their
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The probl em of recovering the enzyne is solved in WO
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| duct,
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|asting activity 1s expected cat a
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féeoﬁeiYIfﬁomsthédf@h&Z@Qnt§olhhﬁoﬁnlgevéﬂyacﬁmb§bx The
5 8@13 o%hfgcgggrﬁﬂ%dghése£g§%g is solved in WO 02/00869
by the use of water-insoluble, enzyme-containing granules.
However, the production of the enzyme-containing granules
is difficult, and the half-life of the enzyme activity is
given in ranges of up to 70 hours. A significantly longer-
lasting activity is expected of a catalyst in an economic

process.

In another synthesis strategy, the nitrile is hydrolyzed to
the amide in a first step and then the amide is further
hydrolyzed to the ammonium salt of MHA. WO 02/070717
discloses a nitrile hydratase, which specifically
saponifies MMP cyanohydrin to MHA amide. The hydrolysis of
cyanohydrin with the aid of a heterogeneous catalyst is
also known. The production of the corresponding acid amide -
from acetone cyanohydrin with manganese dioxide and an
oxidizing agent is disclosed in the patent EP 0 433 611. In
the Japanese published patent application Hei 10-128113 ‘
from 1998, the production of a catalytically active
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hydrol yzed to the ammonium salt of MHA. WO 02/ 070717
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C&b]f@étw%*g]%%ecowlﬁf%%eﬁﬁrmnventl onis to find a

techm cally sinple, economc

Object of the Invention

In view of the prior art discussed here, the object of the
present invention is to find a technically simple, economic
process for the production of a form of MHA with high
nutritional value, which avoids, or at least markedly
reduces, the above-mentioned disadvantages associated with
the production and also with the use of known methionine

hydroxy analogues.

Despite the intensive work on improving the process for the
production of MHA, no alkaline hydrolysis of the nitrile
group of MMP cyanohydrin is known because, under the
necessary hydrolysis conditions, a back reaction to the
aldehyde and to hydrogen cyanide preferentially takes
place. The present invention concerns a catalytic
hydrolysis of cyanohydrin to form the ammonium salt of MHA,
wherein no inorganic salt is formed as waste and only one

éatalyst is used for the entire reaction.
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process for the production of a formof MHA with high
nutritional value, which avoids, or at |east nmarkedly
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with the production and also with the use of known
met hi oni ne 25 hydroxy anal ogugs. Despite the intensive
work on inproving the process for the production of
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~with sujtable catalysts in such a way that the
PRI oh RS Tt 1 PR Qf 5ty dFe%§oaiaBt hyl t hi obutyric
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Anatase can be used in pure form, but also in a mixture
with rutile or other metal compounds, such as oxides of
manganese, molybdenum, niobium, vanadium or tungsten or

zeolites or mixtures of two or more of these compounds.

The catalyst can be used as a powder, extrudate or in a
pressed form, together with a support material such as for
example aluminium oxide or zirconium oxide. The form of the'
catalyst is of only minor significance for its
effectiveness and is adapted to the requirements of the

plant design.

It is known that MMP cyanohydrin is immiscible with water
at ambient temperature. However, its solubility in water
increases markedly with a rise in temperature, thus a
saturated aqueous solution at 57°C already contains approx.
25% MMP cyanohydrin.

The hydrolysis reaction in the presence of a suitable
titanium-containing catalyst is pefformed at a temperature -
of between 60°C and 190°C, preferably at 70°C to 150°C. To
this end, it is necessary that, at temperatures above the



10

15

20

25

30

with rutile or other metal conpounds, such as oxides
of manganese, nol ybdenum ni obium vanadi um or

W0 0vges®ms or  zeolites or mxtures of two or NMPCEEP{004/003208

t hese conpounds. The catal yst can be used as a

powder, extrudate or in a 20 pressed form together

Wi th a support material such.as for exanple alum nium

oxi de or zirconium oxide. The form of the cat al yst
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pressil estproof reaction vessel. The pressure itself .
has no effect on the reaction but is necessary at a

G er e boilin oint o
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conmpoun
possible.

The guantity of catalyst used is dependent on its activity

and the reaction conditions selected (temperature, quantity

-of water), and on the way in which the reaction is

conducted. To achieve short reaction times, it is
adVantageous to select the largest possible quantity of
catalyst. Thus, for example, a powdered catalyst with a
surface area of 300 m?/g can be employed in a quantity of
0.1 to more than 2 g per g of cyanohydrin. When an
extrudate with a specific surface of 45 m?/g is used, the
quantity of catalyst required is 0.3 to 5 g per g of
cyanohydrin. The quantity of catalyst is not critical, but
primarily influences the reaction time required. The

catalyst can be used several times.

On completion of the reaction, the solid catalyst is
separated from the reaction solution by known processes and
can be reused, and the solution is concentrated up to the

desired concentration, optionally after clarifying with
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performed both continuously and batchw se. Thus, for
exanpl e, the cyanohydrin nay be punped into a hot
wGaompesssdn of the catalyst with water or a prECEEP®A4/003208
15 solution of the two reactants is passed through a
heated fixed bed with the cagal yst. OQther technica
solutions are possible. The quantity of catal yst used

i's dependent on its activity
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carbon is converted to the MHA calciumsalt wth
T &%W%ﬁwmae% neté bnpendedf toei hivatnetrayhbe
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Fat PP FYRROEYIRLR epReleund WreapEpduced from
appls watd oNIN® ailied Wt el té®Mtent of 1.6% by a known

process by reaction with hydrogen cyanide, and then

stabilized with phosphoric acid. A content determination

using HPLC gave 96.5 %.

Example 1

In a pressure vessel with a free volume of 250 ml, equipped

with a stirrer, a metal basket containing 23.8 g of an

extruded titanium dioxide (d =

4 mm), Aerolyst 7708%, which

is commercially available from Degussa AG, was anchored.

The catalyst consisted of a mixture of anatase and rutile.
After adding 7.5 g of MMP cyanohydrin (96.5%) and 143 g of
water, the reactor was sealed and heated to 120°C, with

stirring. After 3 hours, the solution no longer contained

any cyanohydrin, but 5.7 wt.
MHA amide.

Q
]

MHA ammonium salt and 0.2%

1
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Anot her aspect of the present invention is the use of
the MHA ammoni um salt produced according to the

WO poogfogdser i nst ead of D, L- et hi oni ne as an adepiCT/ERm04/603208
feedstuffs, and 10 a feed additive containing the VHA
amoni um salt produced accorging to-the invention.
The followi ng exanples are intended to illustrate the
subject-matter of the invention w thout having a
@kghéi@gz effect. The' MW cyanohydrin enpl oyed was
pr odu from15 industrial MM with a water content
of 1.6% by a known_ process by reaction with hydrogen
CYENPERSSHNY YReRel stand i2e@@MPhephoyploriid lad diith 22 g

,oﬁnhﬂnéxtdlah@écm ﬁﬂtaﬂﬂumuéiﬁﬂldi@L@igaVQ 3815 HerkX: €710°®
% g@:rﬁ5ve33f wth a f# S volune of 250
%? % a9 s r¥EF  CYeRBR¥ATaRsREE 135 g of
WehealnAﬁgeﬁssﬁlgrnﬂgaﬁoreﬁivedhdutstaﬁlunm@coxm@% (d
e r hE i nnerC| L
SofoPRleu AP O Bl dddBh e YOOCE ahd, ERTTERRC g st ion
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addgn@fZwét@ro%e%@ﬁ%ﬁaﬂngeadiﬁnaﬁaﬁhé%% @n@olég ®Ofyith
the reactor_was seal ed and eateg 8 1h
m????%%% Bter 5 ﬁd@?%rsthEh§oF9@P5h°ﬁonPoﬁ@@€er Contained

sont ayaeshy @&nin £ylenohyd( i mwt byt MBA 7aivno %o MAAsaMRONIGUM wt .
%%#%E%%g&% ZW agige %084/089863
1 B0 V " Bxanpl @2%Fhe pressure vesse

used in exanple 1 was filled wwth 22 g .of an ‘
titaniumdioxide (d = 1 nmm, Aerolyst 7710(r)

from Degussa AG 15 g of MW cyanohydrin and 135 g of
B5 Vgt &F . Mw@t@waﬁéhyafnﬁ fpﬁsf%vsfh@aféragnaBQE ot B¢

e eratq& reduced tf C.and the reaction

E%? 1ox1 e were boiled under reflux in a glass vessel
with a stirrer and reflux condenser. The titanium dioxide -
used, FINNTi S140 from Kemira, is in powder form and has a
surface of 250 to 350 m?/g. After 4.5 hours, cooling was
carried out and the catalyst was filtered off. The reaction
solution contained 11.2 wt.% MHA ammonium salt, 0.3 wt.$%

methionine, 0.4 wt.% MHA amide and no cyanohydrin.

i
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was renoved through a dip pipe. 10 g of MW
cyanohydrin and 90 g of water were then fed in and

wheauoshssd 130C with stirring. After 5.5 hourBCT/ER®04/003208

solution no | onger contained 10 any cyanohydrin, but
11.1 wt. % MHA ammonium salt, @ 8 wt. % nethionine and
0.1 wt.% MHA am de. Exanple 3 15 g of MW cyanohydri n,
135 g of water and 24 g of titaniumdioxide were
ed.u fiux in a glass vessel 15 with a

E??#rg? gn {?% I%g condenser. The titanium dioxide
used, FINNTi S140 from Kemra, is in powder form and
has aPr%Qﬁﬁﬁuiptﬁt@%ODerBSDlﬁE/gf Aﬁh&dr&x&‘ﬂ&urs
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r,ocess
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aci d andmoriysi sadf Pyereactida od 8he ammonium salt of the

met hy4 t | r ani.d '
orm 5L Rar o - S ey Chr SBaPyFLE AR TH e Eokhed 2n
subse%ﬁ%ﬁ&er@%ﬁQﬁﬁ%l%teDMereln the catal ytic

hydrolysis of the nitrile to the -ammonium salt of the

2 hydWﬁd@%éhr&ﬁé@%dﬁm@bM&Yélélﬁcld WﬁeQ@EEOBHEdcb@aﬁyst is
si ngl r pcess accordln%ﬁto cl ai,m

oce
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for the mhole reaction. 3. Process according to claim
1. or Zoudrs eiccehdingatal gsaimslaoti Ranivherednt ahei ng
SO|ICk§€§iﬁ§@t%%ﬂ§ tf&éﬁgﬁﬂgggﬂggfﬂggé égﬁggagnd contains

tirtantum nitri titani um e or
leXlH% anium compounds such as titanium nitride, titanium

sulfide or titanium dioxide.

1=

Procegss according to claim 3, wherein the titanium

compound is titanium dioxide.

5. Process according to claim 4, wherein the titanium

dioxide contains the crystal modification of anatase.

6. Process according to claim 3, wherein the catalyst is
an oxidic titanium compound, in which some of the

oxide functions are present as hydroxide.

7. Process according to claim 3, wherein a pure form of
anatase or a mixture of anatase with rutile or other
metal compounds, such as oxides of manganese,
molybdenum, niobium, vanadium or tungsten or zeolites,
or mixtures of two or more of these compounds, is used

as the catalyst.

8. Process according to claim 1 or 3, wherein, on
completion of the reaction, the catalyst is separated

from the reaction solution and reused.
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titanium conpound is titanium dioxide. 5. Process
w@ewarnglsnyy to claim4, wherein the titani um dPOREBR®04/003208

contains the crystal nodification of anatase. 20 6.

Process according to claim 3, gwherein the catalyst is
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