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METHOD FOR THE CATALYTI C CONVERSI ON OF 2-'HYDROXY- 4
METHYLTHI OBUTANENI TRI LE (HMIBN) | NTO- 2-

METHYLTHI OBUTANAM DE (HMTBM) 5 The presgmmm'mmwm
relates to the catalytic cqnvers o5
2- hydr oxy met hyl t hi obut aneni tr BN%[

2- Wé&"PE?QyFQRnEFﬁyFHTiA&B’EFEnE @RFP%WBW YPRSKVated
bel METHYLTHSOBNTHRENISRCI.ENHRMABNAt aNyet 2HHYDROKNFBN

HMIBM The H for

exanpl e, for t@%%gﬁ@fnﬁ\g@ﬂ% Hﬁwfﬁ?

2- hydr oxy- 4- net hyl t hi obut anoic. acid (HMIBA), a

hydr oxyfe anal ogue: of; FRIH QY n%ela%% ”EEB' é“fégﬁdﬂytlc

an essential amno acid w dely use
AV Y FEORN anPial mﬁwmtdrwy mrr@rfg‘é’lrﬁnmé?utﬁnemtrlle

dgmmsnntstaesQnmgaxb&@-qah@ﬂﬁyrthﬂawaeaﬁymmadﬁ (HMTBM) ,
12 I 0X ‘3 ﬁ%ﬁ' | t hi obutyronitrile (HMIBN) to

v éa%ig ﬂ%th. obutyrani de (HMIBM) 20

and/ or. 2- hydr oxy- 4- net hyl t hi obut anoi ¢ acid ( HVIBA).
Thus, this conversion has been described .On the

stoi chi on%rl c or gluper |chi ongtric présence of
strong nmpMn ? as sul \t'zl\lThe maj or
dr awback of theluse of “strong mifher agi ds N, t hei r
25 high catal yt act isddd®ssuwhi ch do n make it
possible to control the selectivity for HVIBM

| eadi ng, i HMA®BNti on, to the coprodHNiT8Mof a very
| arge anount of inorganic products that are not easy
to exploit. .Specifically, the catalytic activity of

SLr?nghﬁ1Fﬁ@@MMﬁ%ﬁ#ﬂdétd%ﬁédg@&@eﬁé bge?NW&Mﬂf%xamgn

a e I n odauce IS converteq ver

R R A Y Y
acti8 watEMTRAJ foran HYERAxaNd awplbogse anmdini ane i driine,
ﬁ@?ﬁ ?ﬁlﬁg'BQthcgga%%%enqu1eé%H%!eaél ;yﬂﬁsed as

€ aqueou anmoni a released SO as
anﬁ@ﬁﬁuﬁﬁéatphaten @hispl nutrition.

A large number of documents describe the catalytic

conversion of 2-hydroxy-4-methylthiobutyronitrile
(HMTBN) to 2-hydroxy-4-methylthiobutyramide (HMTBM)
and/or 2-hydroxy-4-methylthiobutanoic acid (HMTBA) .

.~ ‘Thus, this conversion has been described in the
stoichiometric or super-stoichiometric presence of
strong mineral acids, such as sulphuric acid. .The major
drawback of the use of strong mineral acids is their
high catalytic activities which do not make it possible
to control the selectivity for HMIBM, 1leading, in
addition, to the coproduction of a very large amount of

inorganic products that are not easy to exploit.

Specifically, the catalytic activity of strong mineral

acids with respect to HMTBN is such that all the HMTBN
introduced is converted very Trapidly. The HMTBM
produced can in particular react with water to form
HMTBA ‘and aqueous ammonia. In. the case of sulphuric
acid, for example, it may react with the aqueous

ammonia released so as to form ammonium sulphate, which
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2 - wll then have to be processed. For environnental
reasons, one of the proposed alternatives to. this
acid. hydration is an enzymatic process in which a
nitrile hydratase, such as 5 Rhodococcus (according to
patents US 6 900 037 B2 and WO 2002/070717 A2, for

SXBPERIn KM COPHVBET 5&5&@ HMIBM  The maj or
dr awback whi ch uts t rocess at a disadvantage

lies F‘ﬁrtr?e“"d*rlf TR eﬁﬁﬂﬂ?esu PPfig CEnzyHes Baposed
dhearnat exés adia nghtlbenaémmkt}rmrartelaml s 1@nr‘reﬁizq,ﬁﬂatic

after _the, HMTBl\qjhaIsl been ob{5 ed. A Iut| on

FoVTdRd by pa WO20027 bd 5 f O BRATES ngSPﬁE

Rhegaeactuom ah@oreiam ore nediantes Usheé us@0 of 3 WwaBer -and
wWBsebubl/g7granules 09&@ a'e&'a g)fehe %%yn@on#QﬁngTEW%o

grocess for obtalnlng hese ranules 1Is conp cate
NEBM s The sgiaryde@wkaghkiviichireke BRZ§nPEocgsshat a

@i@é]@ﬂf@ﬁtagé VEIds grigat kyer edueedeuThg ek .cga{@{églzcmg
activi ty S it, 1gossl bl €50 be very sel eﬁll ve for .
BV St AL CETTEF RS rEi i BheRorhe +dldeion

medi/emsa(frteocf VT BNMIBM HAABMoeesit dds:aemtesi]deel 20 ution
FLoceasas by BELEL 0SB R alds o oo LR kI cne

FIVIBREF S é‘@l’ﬂrltétf omaq:‘hl@hemﬁriésl@nd@ oﬁhea wapgfeswmter-

oxsdenbasedranulf cgatcimMiidihy W eEARGREONGNEW € the
é450/ 150 The anopunt of nmanganese oxide used i s 25

B Aoadiie] %BEro?tﬁ'&PlBS EPERGh IR eSSt asWRlgirated and
ahparceant lifac tatutslwmctbﬁn the dirfdymeaB tihotheprgxiiaties
LN ' on edto the natu
L R A SRR IR S e
pFkesugitt @osroldlyadriadi ba reant |s;:fnl¢<stapspafent HMTBM30 but

2A81 l:pAcibheoeorait ke thioh e HraliaROf HYIEMNN to

according to this patent do not appear to be easy to
BYTRY TE’éSFnb%rﬁéFeflée@bt ain a reproducible yield in

the nbsesssesf By ph@@é&b@eneeﬁhenEaEBl%sE%O ¥Be also
gggﬁél bes rea |on gg gyg tion of hgl\/rl;1 I\Ollratlon

 hOEPOR BT T e RGAPPR £ gne Y
obr HMEBNndlsng:aammhsd ad;utt ount EhpepaEBeace( bt weerarfanese
SQQdQQSESEH WRt 8L EQt%H?sEre§§n9F Qgtér/acetone mixture
(450/150) . The amount of manganese oxide used is
0.75 mol per 1 mol of cyanohydrin. It has become
apparent that this reaction is difficult to reproduce
since it 1is strdngly linked to the nature of the
manganese oxide used. For example, in the presence of
pyrolusite, no hydration reaction is apparent. In
addition, the conditions for the hydration of HMTBN
acéording to this patent do not appear to be easy to
optimize in order to obtain a reproducible yield in the
absence of by-products.

Patent FR 2 750 987 describes the reaction for
hydration of HMTBN or of methylpropiocaminonitrile
cyanohydrin to corresponding amide at low temperature
(between 0°C and 60°C) in water in the presence of a
silica-supported manganese oxide-based catalyst,

without any appearance of products from oxidation on
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silica-supported manganese oxi de-based catal yst,

W t hout any appearance of products from oxi dati on on -
3 the sul phur atom According to this patent, .the
MhQ2/ HMIBN or Mh02/ et hyl thiyopr opi oam nonitrile
cyanohydrin nolar ratio is between 0.05 and 1.5. The

¥k ghEuEPth ofa RN ganNgeses xd t@oSi khea | %atent the
5 between 50 and 100. It appears, t he

rab
5%9?'%1 f thi & pat enb(m@??(“?tﬁwt%l?o?]%%om%qlﬁgle

 thenompganeseclad deadio siilsi Gsetwkes iot. oposaidl € .50 The

e I [ of t reactl Qn,. hut the
%gngéﬁgaﬁ%gjﬁ 8% %%tn \félh%éep RAse detﬁosslltllg Grean Rrheﬁerably
behgeerabti andt nﬁ%s I apgearsveriy |the cyangiledr iof this

ﬁQB&ﬁBt ki 0f1S7 85 €og NECESIA Y- sd u%éétfr‘i%g“cﬁ@ t inese

skilled in the art that the ter use
PRedecafRi ofl HEER un‘T“"f‘%e%otlt es%%?ﬁlr%lref drO t hignprove " the

éé@é&t@g:;tpulblft hate téafbﬁoﬁ?a%ltortﬂe'shémg’fl'%mb?%tts of
and/. or ure 1s . too hj sone . o he
RRREKET GRS CARPPEAEFAwTaRT nEhaS: ol TERBC Bhort e
andj/urn sovasyt o Towm Hfi&folapdl on t ccomprextice: HABM are
ﬁggQg ion by-products. Furthernore, in the case of

tion of HMIBA, the aqueous ammonia 20
rel ea%’éd 1sndUed! abe | hbpeasekin lefe Hydelageart that the

ppbenti s (BEkrofuibe rigacthan Fediuwehitlyi @ 2s not
basi ¢ Eal causes decoggosntl on of the HMIBN t hat has

ReEePetals £2dt dd'antiSacbhSRqudNt ehaly ober &fye reaction
deaeedse tdsbthengpraxcﬂmzr othef tdWiBMat2freThus, tiod high,
atent EP .0 6 i ch descri bes ocess for
%ro uSiing %&TI Nt ree\M;uc%résslfF\?gtst elpté}1 g{‘ﬁew Pdt of
ohemeﬁpmmmrlrwehMe soat aSyttLaz domwer EMEBA odn@&kéBN to

h eqys- t,
?Mgwf**y“@ﬁ%dnggﬁl?%é%%ﬁﬁ O R S e
B?aFéSFSS& GRet éﬂréﬁ&rlépe)"f iHMTEA é&ﬁnm% Rmmonia
wméhséat € npaicte sOfart hf-‘n@f@&@é oh \takemhyfrddee, eeednomn 1
ge& th a vvateq_— sol ublg ga‘g%f sol vent, such as oy

REt orfet or-THet AEARGIEICBnd™EF14Yd ur it agi dPFRIC P
oadses tc‘n?eq:mrm@wetj_;dm el echevi EMTBN_ titteatr edetsi onot  yet
gg&ggggg%nﬁ LOABLSuPRL BPL 28Ul R © 88L8rL552998] the

production of HMTBM.

Thus, in patent EP 0 601 195 Al, which describes a

process for producing HMTBA in three successive steps,

the first of which comprises the catalytic conversion
of HMTBN to HMTBM in the presence of a heterogeneous
catalyst, preferably manganese oxide or an alkali metal
borate (sodium tetraborate), it 1is recommended to
substitute part of the amount of water of the reaction
medium with a water-soluble organic solvent, such as
acetone or methanol, and to add sulphuric acid in order
to improve the seiectivity of the reaction. According
to this patent, sulphuric acid is added so as to
improve the performance levels of the reaction, but in
very limited amounts in order to avoid the formation of
aqueous ammonia. In the examples, the best yield of
HMTBM obtained after 6 hours of reaction at 60°C in the
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i nprove the performance | evels of the reaction, but in
very limted anounts in order to avoid the formation

of aqueous ammonia. In the exanples, the best yield

of HMIBM obtained after 6 Qours of reaction at 60Cin
the - 4 presence of manganese oxi de and sul phuric

‘Beédehbea oﬂ\amaﬁéaﬁeb@n osideenind Ss89fhutricSWERI Yin a

thg fr or, art shg % difficult to reconcile
EePLaltcahs, SOPEBEIRS el 5 the e ot onef
HMTBI\[[andsgmmdryel ethevi pyibar HEMEBMshEwe bedtat it is

&EE%QEE% Catgd%éyfgcgsgﬁfgﬁg EgEaE?Eg@n%§%1v1ty for

oXI sts articular, eb
EEPe@VFiW‘FP@El &fe PB‘SEPEN f 8P0Og| Isleé35§l}mé(§bft gpr HMTBM.

@HQQB€§§ep@%E69maEE@ hewegantar! Yo SiHRPrisd ddhganese
ganese Xl |On reaction tines or reaction

a7e-B3Redi ni ﬁ@t%@’?‘\{ﬁ ow c%‘ﬁcen??’é‘f’r%‘ﬁjsa’éf HIVAEN.
séléhembmeslvearef tb@tprlemmt Iflotent | il iSa -dpported

ey nat i to sses. descri bed
8%8%5]98% \%ﬂ’zl%endoe)sf%ﬁot ave th O%'ec %% és therpe%?rted
manqausseaOfcndgs dijedet bdng heepcesent tulmeentqrormzsctlon

&8d9508696a9n§8g Geegtﬁbws ggéhtk§t§ fEi keﬁh&ﬁN

active and ctiv uce Z- rox - 4-
net hyPRRj BSUt%rﬁ}%Uee‘{tHNﬂ%/p ofy EH?ZPﬁWﬁ@%y wventlon is
get pptdhidpubanelidddd (HMIBY) tie shebtekgast | ld)évscrlbed

I t the f
BbEER odbt v RiAh APERotett RevBdlnE: JnagPakohgereot
m ner Fhuaci @s Sirss ohpecto gir achie epraseganiiavwwastien is
200p38yadet 8 BETYENLaARGPaYdd ok ulfe AMEN Jheive

authors of the present ention have red
ghdt for mAERIHE AN actitPe phasBrPépcehe se} deyduexy-4-

iﬂ&ehﬂtamogﬁt’amlﬁﬁ_\héo HMiBMrapises | trR@sSi bl £ hf@roxy-4-
render the solid catalyst active under ?cleven

E@HBV?—FBhngERPﬁﬁlFF lb%séﬁﬁ‘lrgNt o I fchte HQATH M npkmes
aod d=0 tapridwet |thadct|otr|mrt1otrheoseh1e1@tamiew 189 - eI BE: s

c for i taI s _cartied
éﬁ? wl%ﬂobll-gl ue r%%Zj‘%a(gs}ga Elé%ﬁ foungrf’1 aCldS SO as
fhiokmAat pngdbhe awt@mmpchawesfcer ame sel exs | te prevent

BYEEAEE8R £ 96n HYEBMLEOHiERM i n

The authors of the present invention have
discovered that formulating an active phase for the .
selective hydration of HMTBN to HMTBM makes it possible
to render the solid catalyst active under given
conditions making it possible to limit reaction times
and to improve, in addition, the selectivity of the
reaction. The formulating- of the catalyst is carried
out in a diluent. _ _

It has also been found that formulating the active
phase for the selective hydration of HMTBN to HMTBM in

'a diluent makes it possible to increase the amount of

. active phase accessible and effective for the reaction

and makes it ©possible to improve the mechanical
strength properties of the catalyst. '
Reinforcing the mechanical strength of the

catalyst makes it ©possible to 1limit ‘the loss of
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a diluent nmakes it possible to increase the anount of
35 active phase accessible and effective for the
reaction and nakes it possible to inprove the
mechani cal strength properties of the catalyst.

Rei nforci ng the nechani cal strength of the catalyst

HeKesity PESHHY echealigtt She |88 0fud t%ctlmfwlaoélon
t he catalést over tinme due to lixiviation f

0
att i pRESEVEF RS aPal Y&t i FAtReYPEach oﬁhenelfﬁacﬁﬁlon
ﬁéelpmesenmte |;snyﬁém@nlhheheﬁahe e fkesalbo makes it

PREFBYE LRMNBFOYE, hHB.ga EF IR, B thE ERkaNERE: °

soli an;aahlLyst ameicberi tadossidge ¢O baviypgouwt fdwenulated
568¢H! 0Batdh @s CONJAIMIOUS;  eaefar blzhetgeaemgrta&@ the

may then be very readily control he separat]on
B?af:ﬁéoncé{laﬁyfypnf:ll@hl\oﬁlﬁe reg&doron ThedingRqtsion time may

fashl | Eatv%‘i* %a{%ﬁgl%ﬂeé@ﬁtﬁﬂlpédtthéats@ &tat%xa JfSOhe
gdlr élnthereacoru

be_e a n,
SFCaTY bt eMper Bur 6o ir Bk aFE i S | 99Tk cated.
Reheretravionheot n\,teim | aatedlyst pmagyesalbor bée envisaged

aﬂg\mgco anteﬁé; %‘%a‘{ e MTBN L. HWBMcrea?n 'n ethe, . ¢

resenc a so yst™ comnpr i"si ig-an  act fve
bﬁ@E@ra§BF@ cﬁPﬁl?gﬁmEéEng formul at ed and said

convergi,gn bgi nglﬁéﬁ”@@b?@&t' Nof nedeumgssepiddl lys a
free of strong m neral acid. The term "essentially

PFREe8f SPFohfenAEAAVTAS PORVEFSion mfe dBEEN o HediTRM
pnesenee, prdsdiitey e dfS @nesollid ttaealgﬁeun&@mpflﬁpﬁg an

peFar B, BB T uTar SR gRE i TRERH BT hc 88 775

tonvarsionventing, ceiziadt i phasen f oedidh tdwsentially
Fﬂeg%fvgt?%g hﬂgﬁgﬁ Iﬁ?&/{[@N to HMIBM consi sts of at
e

east one net OXI proportlon of this active
phaseThg E%fﬂe ‘gEEenAd aldys £ re8yy Skt idenadl e qil”

ibe itriaalgawei g6t ntfard he alcdlarsle, The mBladle ei@ﬂ%ﬁtes in
constituting these OX|des are 30 advant ageousl

EhBSEN AP heal 9rBOPt cotpfi-sithPEIpPer 1° nPékéHess than
Drmh, zy r eediginty rahganese @ndther i toyahndveight of the

medium.

According to this invention, the active phase for
the selective hydration of HMTBN to HMTBM consists of
at least one metal oxide. The proportion of this active
phase is preferably at least 30% by weight relative to
the total weight of the catalyst.

'~ The metal elements constituting these oxides are
advantageously chosen from the group comprising copper,

nickel, iron, =zirconium, manganese and cerium, and

" combinations thereof. The preferred metal oxides are

manganese oxide and cerium oxide; they may be present
alone or in combination so as to promote the selective
hydration of HMTBN to HMTBM.

According to another feature of the invention, the
diluent is chosen from the group comprising zirconium
oxide, titanium oxide, alumina, silica, clays such as

bentonites, and attapulgite, and combinations thereof.
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conmbi nations thereof. The preferred netal oxides are
manganese oxi de and cerium oxi de; they nay be present
al one or in conbination so as to pronote the sel ective
35 hydration of HMIBN to HMEBM Accordi ng to another
feature of the invention, the diluent is chosen from

the odalajo haiacllofs] | SFNGa3idr COM Wit °>i'sdepréfélae&5}5,m 9x%i Gfyst
alum na, silica, clays such as bentonites,

10F agti gied I d TESABIMEL | BRs Gler doral Bel$ﬁé of the
cpaﬁt)@bytton ok sairthfldneent dslysef er abl y tale nustveriiton,

ht _relative to.the total.weight
EY?‘ T‘yg AL prrbeef er“?’edoe dl?%en? %fc?heapﬁveﬁgiugﬁ,na’ and
mmbluatnaySbehﬁadefof silica and alumina, and 5

Com'fﬁé'oﬁér&!}%@?ﬁ% The fﬁ;@v'@g of té@nﬁ@éé’ﬁ in

conprises gener ast a st ste
FORALRAL | AL t HeSasiet ive fBFY§§e stgpl ow’éd fgrmukeeorg the

stepvel Pratke,treatinenta A@yanan@@wd%dﬁ step of heat
fornul atj on process, 10 ntiqn nﬁge of the

HFOUELERE - ushhg bt © N T L S
peeseoce ohya huendenrade Thef heahetr@abﬁestsestemsimg wet

T )

Bhe eb@ﬁ@etﬁﬁamfeeh |S§epo isegeamonly tehelrysirioves fsrase(low
behyeen:gPOC apd  LOOC. she- teidn " hiohder " Es1inlended,

to_mean any binder chosen from water, natural

BRLGHBREIODr §4fPe s nePiechie s @fardii@hat acter izasteal

thRethatiié phhbenabetWEeanSSPb|&n&86FUSGredCOheSIOn

of th Lactive phase and of .2 iluent durin

pr epar a i totn 6 then%a al y&t lnslgﬁg%te r @ natataft S er

podyerr "trican | wdeaded nad umadn pmyymem ur elrgpoli gmarqlyneers
LAt star alsgj ni ackd o di -
ﬁg. ﬁé{}?%a and%n%éngét]il%ﬁ%dt hlgir et?latThEeLgt e{rrm gor&gga%}? C s

persiBte o ioMseiGeF e Sicah @hythosagegyni ehpskeymmd of

tne amﬁhaﬁgedﬁghmgleMépyféﬁafa@m@n offethyl egthul,gse or
pol yet Eé' ene gl conbi nations thereof.” The

term gafF ™ s FﬁPEﬁgeEPotléfT“ﬁﬁén Isnyndggeed tpmean any

nastaatepglymese, foucrioseances@thirtadl,, gldhitine, alginic
acid or sodium alginate, and combinations thereof.

The term “organic polymer” is intended to mean any
organic polymer, for instance polyvinylpyrrolidone,
methylcellulose or polyethylene glycol, and
combinations thereof.

The term “sugar” is intended to mean any sugar,
for instance = glucose, sucrose or sorbitol, and
combinations thereof.

This list of binders is given by way of indication
and is not exhaustive. Thus, any binder which makes it
possible to improve certain properties of the invention
is suitable, binders which do not generate toxic
compounds or which are not themselves toxic to the
environment or to the catalytic ©reaction being
preferred.

A first embodiment of the process for obtaining

these compositions by granulation comprises the
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30 conmbi nations thereof. This |ist of binders is given
by way of indication and is not exhaustive. Thus, any
bi nder which nakes it possible to inprove certain
properties of the inventiagn- i_s 'suitable, binders

whi ch do not generate toxic 35 conpounds or which are
pei1thenselvepstoxic to the environment or to the
catal yti € reaction hein preferred. A first

enbodr mefit "GKERRE BEot8Es PPERSEST Stniass Lvendd@se and of

;:olmloo3i t 8onEehy, gr apukat i @&o@@lfffﬁfi'ﬁﬁgs fmlaﬁf 7 wfhich_ are

oll owm n teps: - m xture_of,t powders aof actlLve

phase. andebPERETPRedY tHE piOPbTTS onTBP i aPs. che

det er m nedtbyyshefdesiiatdedonpespteparefi;the 5

cat al yst te [ p L gr I of -
%E%HY%? dgf' %Qif %f?es. i n?ﬂ?) ofgta%éds’lred

si zes (< desire ormul ati on are gener
and are Earmedatianti &L6rs Ieneated sordi orref called

bi nder isnpeepaked; 10 - the initiators are introduced
into the ranul at | di sh, _al so_cal |l ed pan
granuratargl?Pﬁg ﬁ?ggﬁF8no?fa%%PgﬁrpﬁﬁsBBﬁﬂBragFuent
powders theevi bnstyapoepar edrar e twottoduoed| y added the
slowy t [.d_Lnjitiataorns, th i nder 15 sol uti.on
is siml ggﬁggggmnépﬁgalysehd; -gﬂg(rjancﬁarlglse‘\g\mpgﬁ aqrzanﬂator’
"sel ect ethpamarablkyg bf acérve flpgss emd alid ysrgdurewtiers

sai d gr apubesoubelng greipaned fromt heodicghuass39on Afdeq
the desired_particlé size is reached, via the Speed

20 of rof&PPoK af@ t FEiPnclitidigtatife diddle¢ -thee binder
granul essatetdbhedsapimaaktahaedsih speapdagnmbodi ment

i xer “of ARGTOLPEn “ANH orStF gh SEREGFCHr aftiarer i s BY

used. 25c&hesefpprerisndr eaggui ppediuted) orict mpranules

rotors gk ;phLadg, f&@doﬁhﬂhpugﬁ%haéfsﬁy WUSEN as  the

make(s) It OSSI% e to nove the pulverulent m xture.

Thi s desired particle size is reached, via the speed
of rotation and the incline of the dish;

- the granules are dried and calcined.

A second embodiment of the process for obtaining
these compositions by mixer granulation - low or high
shear granulator, is used.

These mixers are equipped with one or more rotors
of blade, pin or ploughshare type, which make(s) it
possible to move the pulverulent mixture. This
embodiment comprises the following steps:

- a mixture of the powders of active phase and of
diluent, the proportions of which are
determined by the desired composition of the
catalyst formulated, is prepared; |

- the binder in the form of a spray is
incorporated, thereby making it possible to
ensure the growth df the granules and to
control - the particle size distribution by
controlling the amount of binder introduced;

the other important granulation parameters are

the rotation speed and contact time parameters.
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enbodi nent conprises the follow ng steps: - a mxture
of the powders of active phase and of 30 diluent, the
proportions of which are deternm ned by the desired
conposition of the catalystg ffornulated, is prepared;

- the binder in the formof a spray is incorporated,

t her e’bMe”Hklg&ﬁnhlleQOSSWbltﬁltO 0385 epsdheutthe Hi¥dmadint
aPﬁ??ranu es and to cont t he

|
SRt ERoRy LA TR 1At T Rt 1, fied and

calcodeded; the other inportant granul ation

par angt ghs f egmfaaﬁlﬁlgh@t ' Eﬂgegaraorkdescsonﬁgg tﬂﬂ'g?lnlng

par anet er s. ranul’'es wt
§h9§éq9@mPOSl§pﬁéSobin@Pqt@”mlstlp@ammﬂ@re@ litss etpilelmving
dekgd.and calcined. A third enbodi ment of the process
for obtaining 5 these conpositions by extrusion
conprised PRECHEEI Bhi RS BO¥ESTS. of Fokliiee RBRSh@nd of

powders @flaehtye phase a@&o@brtdbh@ent oft he which  are

proporti f . whi-ch_ar determn desire
conp05|t$§§eg?l?ﬁd q?@ gg?alé% % rnﬁ%@ﬂ&flt'§n ot the
pr epar edgatalpet bfodenlasednt isdpredaredt he m xture is

kneaded pptibiAaapasts hacyoBhatged; - the paste thus
obtained is introduced into a 15 die of desired

di anet er the t Réx§greds i6 cﬁﬁﬁ%@&ﬁdlﬁﬂﬁ%%r arepaste is
recover egprafnded@te cut into the deS|red obj ect | ength;

- extruded materials. are bta i ne - the ext ruded

mat er T al Eg’ir Pafiti%d BHa isg e Cé&%%?deanto a

naterlaIéleanfbéepmnddcéﬂameoerLnuously W th an

extruder { ot q Whi KL oo RRugers, | re rered
éf Uen S, %h Sh %

active pﬁases an and then I nder
i ntroducedd arpasue l@tPtheg@ﬁéla@@dObmecgl1angth the

SCr ew, fektﬁﬁaaalﬁagégggﬁsoargoaﬁtslﬁ&aew/ 25 and then
extracted in the form of hetti _strings",
the extruded materl l are dried and calcined.

The extruded materials can be produced
continuously with an extruder into which the mixture of
powders, i.e. active phases and diluents, and then the
binder are introduced. A paste 1is thus generated in
situ, in the screw, for example single or double screw,
and then extracted in the form of “spaghetti strings”,
the length of which is controlled by the formulation or
mechanically, for example with a rotary knife. They are
subsequently dried and then calcined.

A catalyst of the invention exhibits strong
activities for the very highly selective hydration of
HMTBN to HMTBM at temperatures of between 0°C and
100°C, more particularly between 20°C and 90°C.

The reaction time is advantageously greater than
45 minutes, and preferably greater than 60 minutes.

The catalytic hydration of HMTBN to HMTBM can be
carried out in the liquid phase or in the gas phase.

Under these conditions, the HMTBN is in solution,
at 20% to 80% relative to the total weight of the

solution. It may be in solution in a solvent or a
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the length of which is controlled by the formul ation
or nechanically, for exanple with a rotary knife.
They are subsequently dried and then cal cined. A
catal yst of the invention_exhicbits strong 30
activities for the very highly selective hydration of

iV BN 00 HNEBMvahttse &n@rsahu Fesmofvdieimesid Gat@d soluble
1020 rticul aé ¥ bet ween. 20C. and 90C. The
FRLEER ﬁ 78 34van 3985&&?@ gPRater than 45

ninutaecoaddngreter&blwagmeaﬁero&hanhéo provées. @5 the

TH@eﬁé‘%é‘hyt 't%ehyﬁxﬁ%%ﬁorls"f% asél}kt QnHWBMeSL%ElBﬁ medium

carried out ui d e or in the
Oreer wihbele cohdiatighigiatese HUFBNTRY nf@l-il Lﬂ@m@lgt be

gQ%@lHeéoq%?el§Eh%%159 the tefroMihicyRfnide with 3-
sol ution elnsoutlonlna30|vent or a9

W?FHY%%FOéBFQEh?ga&%@Eﬂef roMWBker angr else  from
mtenesﬂl dhiiehysiebyent eyaunddeds wiationne mie NRidianglon of

ord| 0 a_ varjant of th process the . ... .
P SRraRat B e bR o pr a8t HHER e [ BAdisdeam of
Eethghmahceptan oMBHi) nates. It may, for exanple be

obt ai A r g
rreth th| )é)taq‘ tlucgnrha’?édr{e/lﬂg& ﬁ/rrPAg ! é\]?ete(‘ﬂ %»g can be
aeréftéiin aHé h%{lr o@encém r%qtr%t Qthe YV AYIEELY -
Qﬁdursekeammyll atendr Qféla"dt%orﬁn@ahheﬁet f@ﬂdlcedl omtof in a

10 pet hyl mer capt an ( The c y atjon of,
EORBR U BMFBRCERT (50 Bafifed SUL 19 cCuLOLeat s Baoriar 2
perfentiipuoust yrred ndustcitall,y, &hé reacti parcanuber a

88{1E}Lﬁ9 gyt %Qa@t'éﬁm&? US #1GR¢ Of,ean 8ff'8§£9aP;ZQt°f
catalyst or Th a 15 pertect|y Stirred reactor
paeferukdr a continuous reaction on a fixed bed of

catal gt et RIRILr488ve AS cRRNtY QNG AbgYe tHehe nvention
process of the |nvent|on can advant ageously be used

FRNt YﬁQﬁﬁﬁ?ﬁW ofe2-usgd in the preparation of 2-
hydroxy-4-nethylithiobutaneie aeciid ((HMIBA),, accodiing to

k&ﬁ EP? EO||OMA§% steps: - the conversion of HMIBN to

B % CAPPi 848Gt via a process of the invention

as defi ngtle conversion of HMTBN to HMTBM is carried out
via a process of the invention as defined
above,

- the conversion of the HMTBM to HMTBA is carried

out.

The step for conversion of the HMTBM to HMTBA can
be carried out under conditions well known to those
skilled in the art.

Thus, this step can be carried out catalytically,
in the presence of a catalyst based on one or more
metal oxides, preferably chosen from titanium dioxide
and zirconium dioxide. _ .

This conversion step can also be  performed by
hydrolysis in the presence of an acid, such as a
mineral acid chosen from H,SO,, H3;PO, and HCl. By way of
example, the acid is H,S0,, and the reaction conditions
are those described in application EP-A-1 097 130.
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above, 25 - the conversion of the HMIBMto HMIBA is
carried out. The step for conversion of the HMIBMto
HMIBA can be carried out under conditions well known
to those skilled in the ar{s 30 Thus, this step can
be carried out catalytically, 1in the presence of a

cat al yg@tpRaseda@n oA Y NME nBLapba®¥hdesfrom  HMTBM
%r ef er abl é/ﬁ.lihosen fromtitani umdi oxi de. _and zirconi um

RoXraeLc }é'cbﬂvEPEiBﬁe%?’éﬁec% AR sBMBE2BEr f or med by
35 hywhehysits is tdcgiresents afheanfagind,oSugh asmonium

m ner al id,chosen from H2SM. , PO4 and HCL.. By way
SeTELRUHRRES) £oR8E, (RTREEE) sl s nottestitgy ) 25 a
Bontureons thar ehe hédEEdeszr¢ bedbijrcied | tat ronrcER-edion

PR&addlnt ; ]ainM%ﬁee&%rl '%%o%%nﬁ?éﬁ?}éd%v%ﬁlgﬂ\%on,

enzymatically, int resence of an am dase. | '
eiepbrafhedyFhst held ordd F 1 b bk@®ni uRe sarqeutyarRs)ion
tbepamraAi UMesaldssropid onabd Y 88 areBiRkXt Ube Wryh theiqg
HMTEA gre Eub' ected to a conversion treatnent, :
3aVahtagedbsPy - chosen from neutrali zati on,
el ectrodialysis and distillation. The neutralization
step be.caried t ins, : ' :
meut r o zatitn, Pfo FoS achropirhe dlie oy, et
tblustiratet ¢hy | puesent e inNenwiovernwi tivent Laminingouthe
LEsBpti pget-B8r . scope thereof. 15 EXAMPLE 1:' Preparation
of a catalyst A A formul ated catal yst having a
conposition of 90% by weight of cerium oxide and 106
byameLyhl : oPreapasationi 6£paecpatellyby wgt ?r anul ati on.
To prepare._thi atal yst, .a.ceriumoxide from, 20 o
Rhodi & TASRUASTES GRS it G5 f o fORBRERA 80 Of 0%
bat weighs bifndmriame asietk ndi x0kr byofweggldersf alumina
: % i . .cerium oxi de and 10% by
ne BReCoT oo hi havi B probare”” C

To prepare this catalyst, a cerium oxide from

Rhodia, HSA-5, and an alumina SB3 from Condea and water

as binder are used.

A mixture of powders composed of 90% by weight of
cerium oxide and 10% by weight of alumina is prepared.
10% by weight of initiators for this composition are
prepared in a granulating dish. The mixture of powders
is then continuously introduced slowly, and the water
is simultaneously sprayed in order for the granulation
to be effective. The granules produced are “selected
naturally by centrifugation”, said granules being
femoved from the dish as soon as the particle size 1is
reached (4-5 mm), via the speed of rotation and incline
of the dish.

They are recovered, dried in an oven for 12 h at
60°C and then calcined for 2 h at.500°C.

EXAMPLE 2: Preparation of a catalyst B
A formulated catalyst having a composition of 90%
by weight of alpha manganese oxide and 10% by weight of

alumina is prepared by extrusion.
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106 by weight of initiators for this conposition are
25 prepared in a granul ating dish. The m xture of
powders is then continuously introduced slowy, and
the water is sinultaneousliyy sprayed in order for the
granul ation to be effective. The granul es produced

are "ggl getpdrenatiral EYchy cent ra.nf Uged | gn; hasarla{;iganeée
anul es bel nrgl 30 rzm)ved fromthe dish as soon as the

%&ﬁ? cHEoB; GeMi {09, dRehel PR-51MApliviia) tl"f‘éldsﬁ’éb(?ld’f‘“lna

$®t af rom eamddeamcdir@eus@a the dish. They are recovered,

dried.i n for t GCandthen cal ci,ned

for dﬂﬁ 3‘%ejég&R/PE% raep%a}ré? OR° of oglge and

the al lyxtW®Lgsht op Uk huminaat p@y@erha&mgm'axe@nposi tion

of 9086 byopekofixel::al BB ERAAICSE OXIIG RALIDURY a

alumna I's prep extrusi on -
%ﬁ%%%?%e¥hF§e€§P§By§PChﬁ¥q{§$Qu%%d“haﬁﬁa@@§éf%%@(ﬂ?ter
if@%ﬁ@ﬁbﬁ@leﬁb@fv@& 0. miD 34 - 1Bhe aﬁﬂeaalabumlrm@ a¥ter
forom .Conde use The "90a by wei ght of a

I
HaRganee 2FT B9CeB00ks 0 oPLRbE SR urfRa: Paste
povalened aie nihveed. i giuded mxd utbeofl . powtemsularie hole

%féro%%ed Fﬁgﬂe%tlBréPn‘?{‘@ %g?e agp%ém%@ ”esrﬁ‘Q?t}??z and

uri water ~are over
l?'h%alkn@aémg t Theyafrer dltlh%d i i rauevepnasf eRdCerfars 18

ﬁ@uﬁénUTﬁéseTB%yDQPE@héQth%%kﬂﬁgs'%r%h%%éﬂ“dé¥éﬁﬁgé at
into the 1 ti-h die. "The spaghetti strings

YRVET at R aP ESRBOPh AnlB°UBFeak easily. They are dried
| n anTlyen eatt H01ed or n@&exii@uras thase doytspaghet tdfter

h 400C th
dUF sgaig&?’ht e)rz% ?u ﬁ:ést errafc tﬁ%?ggbtsé?ﬁgaeﬁfter and

wtlmmnatl on have Iengt hs whi ch range between 3 and 20
mm Conparative EXAMPLE 3: Preparation of a catal yst C
20 according to patent FR 2 750 987 KMO4 (15.6 ¢;
Gompardbiyei S VERF i ﬁrmﬁtlmooﬂ)aatcawm c
&66@£dﬂﬁg|remﬁaaeﬂt| Fkrg ose-pegked

KMnO, (15.6 g; 95.9 mmol) is dissolved in water
(240 mL) at ambient temperature in a 1l-litre one-necked
flask. Silica 60 (Merck, 240 g) is then added and the
mixture is mechanically stirred for 2 hours. The water
is then evaporated off under vacuum in a rotary
evaporator (bath at 60°C). The violet powder obtained
is then gradually added to a vigorously stirred
solution of MnSO4-H,O (37.2 g; 220.1 mmeol) in water
(400 mL). The mixture is stirred for three hours and
the brownish solid is filtered off over sintered glass.
This solid 1s washed with water until the manganese
ions (characterized by the formation of a precipitate
by treatment with aqueous ammonia) have completely
disappeared 1in the washing water. The solid is
thoroughly spin-dried on the filter and is placed in
Petri dishes; the thickness of the layers being 0.5 cm.
Drying is carried out at 110°C in a ventilated oven f-or
2 hours. The fine brown powder thus obtained weighs
248 g.
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flask. Silica 60 (Merck, 240 g) is then added and the

m xture is mechanically stirred for 2 hours. The water
25 is then evaporated off under vacuumin a rotary
evaporator (bath at 60C)._ The viol et powder obtained

is then gradually added to a vigorously stirred

sol ution of MSO4-H20 (37.2 g; 220.1 nmol) in water

400 nl). The mixture is stirred for three hours and

BEE br owni 4h sol | EYEFE3e%r ed ofE over K hvERRKY-4-

Beeapl thibbatsnendet s18ashed wtlgowat er unt ld Hyhia:oxy 4-
t he for

t db
B P FREoRt eagap dS! nEhe SRS h BRRRTIRS arffboni S® haAirdes
cabpleses yA, dBsapge@red in the washi ng water. The
I 3 t
o acedfe b DL Y8 P bl Ly 80e NG ThipaSheFHE ' he
penvigroioncnpt D@ymW@ID§Ycérma§@wiﬁthm4$@@nﬂﬁna1e in

?ﬁ@t|b%%33n@éenoﬁorth% h@%&%osl%@o&bneCQTOWﬁmpo%Q%Hlous
us al n

HArBtTHn0 ?nh§g?o%§n2ern¥?ﬁ§%tG?EXAvﬁnenltr|Ie to
2- hyds oy o4- d&nt;k@uﬂdnabudsmmdeol rofideopr eﬁen@ca@cfples
the omder 5 catal S A B a%g C. This exa ives .

he resJFis oPuneasurln FREonF8r sFon t&F * &8
Qahydcb&ysHZﬁefh§tthonbheaweﬁntRDDeand 20 hewpr esence

of th§ £0418 iEhQESPQEtEBer%Q%'o%%aé@ﬁyHﬂ fHE&d ced

t he nmanne conpouna accor

iBtond 8FPPRE ExREpl &be é@@@él@.ﬂe TGS arsr@@@ﬁ@éh

§61a6ibR r6ﬁ0V§3°th1§y paeidict e Sf zeumt@et i0n helvween is
00 and 2 of t article size fractlon ghe

0
?ﬂ??%ﬂﬁ%%% g%?ﬁ’a %@ﬁott‘#ﬁb TH& e acFPBR Wik Er e,
caupoged. oR amthEIanannlsfthﬁ%kgﬂam&@hnnothHMﬁﬁmott

' t IS4 d into th u
ot o S A o a e iardhhat | s e eaction
piykedein the Schott tube and stirred so as to

honmogeRk 265 dihet ¢ €a&{JeONthIbXt L3 d0 e Behotfieitbe to
thus |l oaded.is then heated to 75C.  The initia

featti o't i ﬁBltga&oh§¢%ﬁﬁ%£§1tGlﬂ@ is considered to be

when the temperature of 75°C has been reached.

After reaction for 60 minutes, the heating is
stopped and the catalyst is extracted from the reaction
medium by filtration. The composition of the filtrate
is analysed by HPLC.

The conversion of the HMTBN at time t 1is
calculated relative to the HMTBN initially introduced,
and the selectivity for various reaction products, such
as HMTBM and HMTBA, at time t is calculated relative to
the amount of this product formed at time t and to the
amount of HMTBN at time t.

The catalytic performances of the powder catalysts

are given in table 1.

Table 1

Ground Reaction | Conversion | Selectivity | Selectivity
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when the tenperature of 75C has been reached. After
reaction for 60 mnutes, the heating is stopped and
the catalyst is extracted fromthe reaction 25 nedium
by filtration. The conpositign_of the filtrate is

anal ysed by HPLC The conversion of the HVIBN at tine

t isca3keul atedcygl at | vestgvidie HWBNgvRld al Ighyr avrea
i ntroduced, and the selectivity for vari ous reaction
products,such 3@13¢ HVreM End HM ) t 4%

@\al eu{/@ﬁmmel atige to| thes@munt of thi s prjoduct 4

forned at tInE t and tpo the anpbunt of HMIBN|at tine

Taerrc oo —ot

35 arecgiven in table L. Table 1 Ground React|i on

Qorolver3| one§el ectipyity SeIe §|V|ty 13 6ge£alyst tlge

1B (%HXEIP«%% \IilC g%rfo rmnrlgg of he pgé\vder a

mrD f Ay LIN AT \
ILJI\I IUI roivr 101 [IIVIILJI'\ \I_II [‘(U) \Y) \Y) l-\

(i nvention) 60 90 70 4 B (invention) 60 100 93 2 C

(comparatiyvede 89 F3o84 the | febgis8eRnl B I @3t Sthe
in table 1 that the conpositions of the Lnvention (A

SAUPBFiRaPESc&falfts AR TP i 6B BREt Bar dagicedtaralytic
ahamv&heeeatabyStaree@efda!te& & Hah pﬁteer&aﬂ%a}?sﬂ&&&aﬂlbed

fter acf i 60 m nytes _at_75C .wit
gﬂe %‘agﬁe?}:onﬁg 70%%& T Wi, X&ﬁerW%RF'ébﬂ{}erg‘i”énsm
afipugeeat et tT\"a‘rC,QO@vu(Irfmrt tthe emddpltésnofofhesulphuric
LRygnti aﬁﬁlT%ﬁe' doriRhelldnd thes QL IMTBM AL €o0s for

greater an / ereas the conparative 10 catal yst
tey mlaﬂ yoiswewsww spBA &M@ig3ogelectivities

§§EGQMTBMthrEO@r@ME%M ﬂﬁ&ﬁwﬁd%!5wﬂéﬁgé§|5Hbcﬁomparatlve
\P/rgrox- - E%{,It%&buqrpmtrlletthdr ?{é .

g5t YRy t HiobBRGFEN Y nlf S8k e BF T 2 HPR 3%

shilecexatple fgrvamTBMe results of measuring the

conversi on of 2-hydroxy-4-nethylthiobutyronitrile in

the presence of catalyst B over tinme and in the
EXAMPLE 5: Hydration of 2-hydroxy-4-

methylthiobutyronitrile to 2-hydroxy-4-
methylthiobutyramide in the presence of catalyst B.

This example gives the results of measuring the
conversion of 2-hydroxy-4-methylthiobutyronitrile in
the presence of catalyst B over time and in the
following way.

80 mLk of catalyst B described in example 2 are
introduced into a fixed-bed batch reactor with flow
recirculation. 180 mL of industrial £flow of HMTBN
diluted in water so as to have 28% by weight of HMTBN
in the reaction flow are introduced into the reactor.
The reaction flow is circulated in the reactor with a
circulation flow rate of 12 1/h. The reactor is brought
to the temperature of 75°C. The initial feaction time
is considered to be when the temperature of 75°C has
been reached. Samples of the flow are taken over the
course of the reaction so as to monitor the progression
of the reaction. The amounts taken are very small and

it 1s considered that the flow volume remains constant
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follow ng way. 20 80 nL of catalyst B described in

exanple 2 are introduced into a fixed-bed batch

reactor with flow recirculation. 180 nL of industria

flow of HMIBN diluted in water so as to have 28% by

wei ght of HMIBN in the reaction flow are introduced

tHf@uéH@uteaﬁéOEea851$he reactofipokli@Wons of e aRebles
t he, react or MAtg % % ulation flow rate of 12

ﬁ? enTha febefBiifd BYo B to the tenperature of

75C. The icontvieals io@acd £ OHMtI‘lee at stdoesitderisd daddielated

Sanp!
HhSA;Lbe, Lemerel el G Jy Peah eacped San e
gehectonity Aort SMFBM t3r tiee pkodressilonlagfed eelative

f8agheoRmolhe %ﬁPU@ﬁﬁBMaggnt%h% %?f¥n§”§b|tﬁ@daddud65of
con3|dered that the flow volune remai ns constant -

ENFBYgRotYe¥hedr@actiBR. EThe conposition of the

sanpl eBe takamyt5cdpéefakmadcby BPL GatBN§ s@OmY & &0t ime
of HMIBN at e L is calculated relative to the

VT ﬂﬁvﬁ?t%ﬁl g?n?roduced and the 5 selectivity for
HNWBNIatJﬁanee¢n|SJnafn@mn¢ed.r@h@n|¢etadysheI%nmanrvery

QétMBg{g@h trje etctar{'%jt&léh &@Hf&n %f 'FM;E%N anfd very

convert at t cata ytic or mances
§§¥§F9§Ye8f§\¥ermﬂ% §P§t§?%‘ﬁr?n qufﬁjrléMiBMléoP-’f“elds is
$6e) bbabiguwetd thab snbabyst BotsSda¥ebyposét t¥eHmirbA .
respect to the hydration of HMIBN and very selective
for HMIBM Furthernore, the HMIBM forned is very
stable with tine and does not deconpose to HMIBA. 15
- 15 - CLAIMS 1. Process for the catalytic conversion
of 2-hydroxy 4-nethylthiobutanenitrile (HVMIBN) to

2- hydroxy-4- 5 et hyl t hi obut anam de (HMIBM, in the
presence of a solid catalyst conprising an active
phase, characterized in that the catalyst is
fornmulated and in that said conversion is carried out
ina nmediumessentially free of strong m neral acid.
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10 2. Process according to Caim1l, characterized in
that the active phase of said catalyst conprises at

| east one netal oxide chosen from copper oxide,

ni ckel oxide, iron oxide,_zjgconiumoxide, nanganese
oxi de and cerium oxide, and conbinations 15 of these
oxi des. 3. Process accordppgrire Caim1l or 2,
characterized in that the catalyst is formulated in
the presence of at |east one diluent. 4. Process
accordirgeks Ebai Ah3, c@lt&u@cttlerlo?cﬁﬂfefslow shat - ip@roxy -

di | t t

oxi dot BPERY RSP BPPFERRREFEgdeg UMD sk o HEEE R -

attapméghyéthandutanbmmdbldHMTBMheramftHé Mreozasgse of a
accorgbﬂg to @Qﬁ’a%ﬂgt of cgng!r oport%t on (‘1;1f 2%ctive ephase,

characterlzed i n at the e activ
phasecharaetpraged3om (Whay rdleat¢gealpsthds ckewnykated

6h Prﬁgasirﬁgﬁﬁégl %ﬁlﬁ?h@éﬁ‘v@f‘@lfﬁ @Ea:cd'%rhl%.écp Sut in a
char ac rirze I N a ro rtiron o ,

o oRe R o BsRtnt 130 a4 £rBOBY b R0nS! giffgal acia.
zatalysbcegs Paocesdingcaiali g aim any oaﬁaﬁﬁcthelzed in

precedin alns characteri zed_in.that the cata
PB4t Dy EAnSTOr ch 1 1 S0 81 dRTagBEn T 520
extrustoﬁeaﬁd wae gedall axXicle drbdrhelren seeppelr @xe¢e

of hegy kegat ngRige 8. ANQGESS AGERN di ng; 1ALk ghM Toxide,
characterized i n that the formulating step is carrie

out WRRRIANEES BrAGS: AN GPTERELIES dOheTbrC PR iR ons
t he agtlugesghaggdagd the diluent. 9. Process

d t hat
P PRt At e b e B o) o8 Aot scterizea
or ganiino pbbynmh& am¢a§w@aras hroRrlecess accotali pgesence
@ alﬁb% %hgggg F éig Ehat t he heat treatnent
y

step I'S rylng cal ci nati on.
4. Process accordlng to Claim 3, characterized in

that the diluent is chosen from zirconium oxide,

titanium oxide, alumina, silica, clays such as

bentonites, and attapulgite, and combinations
thereof.
5. Process according to any one of Claims 1 to 4,

characterized in that the proportion of the active
phase 1is at least 30% (w/w) relative to the
catalyst.

6. Process according to any one of Claims 3 to 5,
characterized in that the proportion of the
diluent 1s at most 70% (w/w) relative to the
catalyst.

7. Process according to any one of the preceding
claims, characterized in that the catalyst is
formulated by means of a first step chosen from
extrusion and wet granulation, and then a second
step of heat-treatment. |

8. Process according to Claim 7, characterized in

that the formulating step 1is carried out with a
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11. Process according to any one of Clains 1 to 10,
10 characterized in that the conversion is carried
out at a tenperature which ranges fromO to 100C,
preferably from20 to 90C ._Process according to
any one of Clainms 1 to 11, "characterized in that the

dur aty,ong0f '%/J?ﬁchJ-SeﬁQ@i"@é Sic¥helsd oFf e@éte\»eéllpa@,héS active
m nut es, preferably reater than 60 m nutes. .

Pr oceBB28@ c3Rai hget 81AH§Nbre of Claims 1 to 12

gg;r apfggg/ggd a&éf@ingre;d*l\/r&aléimshen S@ﬂulyira@ﬂerﬁ&ed in
oto 0 relati v to t tota wel g

T Fhatbestie ok iiied Tuty Shorts RGP oraleL o] nafiral

t hat pbeyhHBFBN osganisopalymarsnaadseligent.or a

bt UEeo0f 580l 40l Sa LhoSar, | LATAAL 7 a0IYALEL i sea in

sol ub vents suc S acetone or

ProceSBabcEbrdhagtt 6repymens &teg mﬂm¢IVMnS:ﬁ911QE?d by
charagherizgdibp that the HMIBN is present in a
reaction mediumfromwhich it ori nates 16. Process
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that the HMTBN is in solution in a solvent or a
mixture of solvents chosen from water and water-
soluble solvents such as acetone - or methanol.

15. Process according to any one of Claims 1 to 13,
characterized in that the HMTBN is present in a
reaction medium from which it originates.

16. Process according to Claim 15, characterized in
that the HMTBN is obtained by reaction of hydrogen
cyanide with 3- (methylthio)propionaldehyde (MTPA).

17. Process according to Claim 15, characterized in
that the HMTBN is obtained from acrolein and
hydrogen cyanide, without the isolation of
intermediate products, and then the addition of
methylmercaptan (MSH) . '

18. Process for producing 2-hydroxy-4-

~methylthiobutanoic acid (HMTBA), characterized in

that it comprises the following steps:
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is carried out enzymatically, in the presence of
an amidase.

21. Process according to Claim 18, characterized in
that the step for conversion of the HMTBM to HMTBA
is carried out by hydrolysis of the HMTBM in the
presence of a mineral acid, preferably chosen from
H,S0,, H3PO, and HCI.

22. Process according to Claim 21, characterized in
that the hydrolysis of the HMTBM is carried out in
an aqueous solution, with sulphuric acid.

23. Process according to any one of Claims 18 to 22,
characterized in that the HMTBA is obtained in the
form of an ammonium salt, HMTBS.

24. Process according to Claim 23, characterized in
that the HMTBA is obtained from the ammonium salts
via at least one step chosen from neutralization,
electrodialysis and distillation.

25. Process according to Claim 24, characterized in
that the neutralization step is carried out on

resins, or by acid neutralization.



