METHOD FOR PRODUCI NG 2- HYDROXY- 4- METHYLTHI OBUTANO C ACI D Background of the
I nvention 1. Technical Field 5 The present invention relates to a process
for producing 2-hydroxy-4-methylthiobutyric acid usable for a feed
additive for animals. 2. Description of the Related Art Conventionally, as
a process for producing 10 2-hydroxy-4-nethylthiobutyric acid have been
known processes of hydration and hydrol ysis reaction of
2- hydr oxy-4-net hyl t hi obutyronitrile in the presence of sulfuric acid
(e.g., referEBCHESDt GORPPRODI4A248S 2 -ERDAOXYL43 MBAH YUSR 4@ 228101 AUSR 13976609,
WD 96/ 40630, USP 15 6815560, USP 6743946, WD 00/46190, WO 02/08181, EP-A-
0863135, EP-A-1266885, JP-A-2002-255927, and JP-A-2002- 293770). In these
processes, generally after oil-water separation of hydration and
hydrol ysis reaction m xtur ad¢kgrewnd et ©ie, Invenoion| ayer is concentrated
to obtain 2- 20 hydroxy-4-nethylthiobutyric acid as a product. Summary of
t he I nvent lonTHowmeNer]l Fieflkie above- menti oned conventional processes, when
the oil is concentrated, 25 2-hydroxy-4-nethylthiobutyric acid is subjected
to 1 dehydrati ehecongensaid oniMréA: sthf akeleeekai ned ia apsbtgbhs for
producing 2-hydroxy-4-methylthiocbutyric acid usable for a
feed additive for animals.
2. Description of the Related Art
Conventionally, as a process for producing
10 2-hydroxy-4-methylthicbutyric acid have been known
processes of hydration and hydrolysis reaction of
2-hydroxy-4-methylthicbutyronitrile in the presence of
sulfuric acid (e.g., references to EP-A-0142488, EP-A-
0143100, USP 4912257, USP 5976609, WO 96/40630, USP
15 6815560, USP 6743946, WO 00/461%0, WO 02/08181, EP-A-
0863135, EP-A-1266885, JP-A-2002-255927, and JP-A-2002-
293770} . In these processes, generally after oil-water
separation of hydration and hydrolysis reaction mixtures 1is

carried out, the o0il layer is concentrated to obtain 2-

20 hydroxy-4-methylthiobutyric acid as a product.

Summary of the Invention
However, in the above-mentioned conventional
processes, when the ©il is concentrated,

25 2-hydroxy-4-methylthiobutyric acid is subjected to

1



anount in the oil layer to forma sulfate ester
(1-carboxy-3-nethylthi opropyl sulfate) aside and it sonetines becones a
problemin terns of the product. 5 The present invention ains to provide a
process for produci ng 2-hydroxy-4-methylthiobutyric acid having high
quality with a suppressed anobunt of the sulfate ester produced aside. That

I's, the present invention provides a pr.Qcess.f igﬂgﬁ :

2- hydr oxy- 4- %Pﬁ?FFﬁFBBGFVﬁ#@nEa d‘o@or‘f’ﬁ'rqﬁ%s isrlilgﬁL The ]éfjooﬁ OW ngnfsi% e%ssj(llgh% 0
(4); (1): hydrolyzing 2-hydroxy-4-nmethylthi obutyronitrile in the presence
of sul furic aBpant(in: thepgddt ilRyeathd S &L éh %J)é]atﬁee Fb%eaF ned in the step
(1) 15 into an oil layer containing 2-hydrox¥-4-neth Ithhﬁgukyric acid
and a water Kayearbpgy-3-merdarithioDRPRHesBLEats)2sEe AMMb4AT FOPHEIEER
(2), and (4): heating the concentrated product obtained in the step (3).
Accor di ng t obehempseseptrobdesntirotenns iof e RRRAIBt e 20 to produce high
qual ity 2-hydroxy-4-nethylthiobutyric acid wth a suppressed anount of

sul furicsaci d esterhpr peecedtasntent ibat aimesd thegoravstdeore afrades Prider r ed
Enbodi ments Hereinafter, the present invention will be described in 25

detail. In theopuesngt 2i-Ayetdxan 4 -adHRdtmbbitytie a@lddmaing lyigh
2- hydroxy-4-nethyl thiobutyric acid is obtained by
quality with a suppressed amount of the sulfate ester produced
aSide.
That is, the present invention provides a process for
10 producing 2-hydroxy-4-methylthiobutyric acid comprising the
following steps (1) to (4):
(1) : hydrolyzing 2-hydroxy-4-methylthiobutyronitxrile in the
presence of sulfuric acid,
(2): separating the reaction mixture obtained in tha step (1)
15 into an oil layer contalning 2-hydroxy-4-methylthiobutyric
acid and a water layer,
(3): concentrating the oil layer obtained in the step (2), and
(4) : heating the concentrated product obtained in the step (3).
According to the present invention, it is made possible
20 to produce high quality 2-hydroxy-4-methylthiobutyric acid

with a suppressed amount of sulfuric acid ester produced aside.

Detailed Description of the Preferred Embodiments
Hereinafter, the present invention will be described in

25 detail. In the present invention, a reaction mixture



hydr ol yzi ng 2- hydr oxy-4-net hylthi obutyronitrile used as a raw material in
the presence of sulfuric acid [step (1)]. In this reaction, since anmoni um
sul fate and amoni um bi sul fate are 5 produced, these anmoni um salts of
sulfuric acid are also contained in the reaction m xture. The production
rati o of ammoni um sul fate and annDniun1bisqu ate differs in accordance

h th f d s &h gl
2 hydr oiy“ieﬁ”ﬂ%ﬁ‘%ﬁﬁgbﬁwﬁ%’f o R EERRLeREE Fead Fo SHLARR Y
t | d th t t
5ot hyl  hi OBV PR AL BBy B e a”t%ﬁ%ﬁ%%@*ewﬁ%a’éf—ea Ty Brer

cyani de. Hydrolysis reactlon of 2-hydrox 4- met hyl t hi.obut nit
conpri ses a mg%griabnin the @éf@ﬁieé‘ﬁeonZSIHijlﬁ?B&‘i @Fﬁl%t[iﬁﬁe%l(éﬁﬁt‘yr Ir'ﬁlﬁ}jrsf e

to 2-hydroxy-4-nethylthiobutyl am de and a hydrol ysis reacthn of

2- hydr oxy- 4-readiyiohi obiingkasindentym 3uﬂsfdl¢@xyﬂm¥ rEeA i dBitfat e axe
Both reactions nay be carried out in conbination through a single
operati os, 2frsducedll ethese- ammpndper akilds, dfowadursin@cithare®&Idns
differ in the optimumconditions, it is preferable to carry out the

reacti on sepgsatgienihWehst agastibhamixturas .fi fhe preoductdant refitowot
carrying out mainly hydration of 2-hydroxy-4-nethylthiobutyronitrile to 25
2- hydr oxy- 4- gRhEXL bRl SRVE Nt aEKle ARfbrA Hf 0akt1Fate dedferanin3accordance
with the use amount of sulfuric acid and reaction rate.
The raw material, 2-hydroxy-4-methylthiobutyronitrile,

10 can be prepared, for example, by reacting acrolein and
methylmercaptan to obtain 3-methylthiopropionaldehyde, which
is successively reacted with hydrogen cyanide.

Hydrolysls reaction of
2-hydroxy-4-methylthiobutyronitrile comprises a hydration

15 reaction of 2-hydroxy-4-methylthiobutyronitrile to
2-hydroxy-4-methylthiobutylamide and a hydrolysis reaction of
2-hydroxy-4-methylthiobutylamlide to
2-hydroxy-4-methylthiobutyric acid. Both reactions may be
carried out in combination through a single operation,

20 so-called one-step operation, however since the reactions
differ in the optimum conditions, it is preferable to carry out
the reaction separately in two-stages; that is, a first step
reaction for carrying out mainly hydration of

2-hydroxy-4-methylthiobutyronitrile to

25 2-hydroxy-4-methylthiobutylamide and a second step reaction



for carrying out mainly hydrolysis of 2-hydroxy-4-nethylthiobutylamde to
2- hydroxy-4-nmethyl thi obutyric acid. The first step reaction is generally
carried out at a 5 tenperature of from40 to 704C. The use anount of
sulfuric acid is generally fromO0.5to 1 nole to 1 nole of

2- hydr oxy-4-nmet hyl thi obutyronitrile and the use anount of water is

generally fregy20,4-01QPALES I g 9-14Q RaAts by weight of
2- hydroxy-4-ng}t:hg7flt ﬁ?oggt ?Pt(l):mmtg?ilnﬁg Eﬁﬁhgﬂs 10 it is preferable to adjust

sul furic aci g_ﬁggfg@ %-in%tﬁgﬁp?t%@gg&ﬁ%gtdﬁﬁ J4se anount of sulfuric acid
parts 0 parts

s 100 to 25 y wWelig y wei ght of water. The second
step reactiop js.generall arried oyt at a  tenperature of 90 to 1300C by
P ARENadereLhy thiopgt

addi tional ly g§*¥a 1 R&EAEs S8 sul furic acid to the
reaction mxture obtained in the first step reaction. The addition anount
of water is general§ LhBFLisEEEP: 5epetiont 4s206N5xAd YhFaREigt AU e &um
with the use amount of water in the first step reaction and the anount_ of
this step totenpepatusemyt kaioght0 dio 2020. hyFrekgesomeeny athsubinyieaeid| e
of the raw material. It is also preferable to adjust the addition anount
of wat er andissgeheradlycifdomn 0aSndendr molset tichd swheofoff he use anount of
sulfuric acid in the first step reaction and the addition anmpount of
sul furic aci d-hgd#46xye4inethgithibputgrgnt thrd 1E0Gndartse mse2mmwmwimghtodf t he
sum of the use anount of water in the first step
water is generally from 20 to 70 parts by weight to 100 parts
by weight of 2-hydroxy-4-methylthiobutyronitrile. Further,
10 it is preferable to adjust sulfuric acid and water in a manner
that the use amount of sulfuric acid is 100 to 250 parts by weight
to 100 parts by weight of water.
The second step reaction is generally carried out at a
temperature of 90 to 130T by additionally mixing water and if
15 necessary sulfuric acid to the reaction mixture obtained in the
first step reaction. The addition amount of water is generally
adjusted to be 50 to 200 parts by weight in the sum with the
use amount of water in the first step reaction and the amount
of this step to 100 parts by weight of
20 2-hydroxy-4-methylthicbutyronitrile of the raw material. It
is also preferable to adjust the addition amount of water and
sulfuric acid in a manner that the sum of the use amount of
sulfuric acid in the first step reaction and the addition amount

of sulfuric acid is 40 to 100 parts by weight to 100 parts by

25 weight of the sum of the use amount of water in the first step



4 reaction and the addition anmount of water. The reaction m xture
cont ai ni ng 2- hydr oxy-4-net hyl t hi obutyric acid obtained by the hydrol ysis
reaction is separated into an oil layer containing 5

2- hydr oxy-4-met hyl thi obutyric acid and a water |ayer [step(2)1. 1In the
case where the reaction mxture is obtained in formof an even solution

but not a mxtute;oh ANA LRYCAEAPtiBh! aRBHNYALET waklydrol ysis reaction,
the reaction mxture nay be converted into a mxture of two |ayers of oi

and vater by, [or anpleodfofioRERERER! bOFhR ARXIUTe, adding an organi c
or a

sol vent separabl e rom wat'er, I ng a base and successively oil-water
separation nmpy be carried t h Pe ? j f % :ﬁg Joidire
o ot ai ned ZOEERORY 1 anaPRYIsRThUE LR e S Wnd g d By HREHRADIVILY
subj ected to oil -water segaration s it 15 ii gr i n thet§ane nanner as
described, of$29kter $8pd B?FﬁﬁeﬁaintBeaBaPF'e 3GT, O IMA e, after
concentration, addition of an organic solvent separable fromwater, or
addi ti ond of2zZhydsexyt rmekpy d¥PhgbuhETdrackd apdepatrebitatsr [FRepod -
cases, particularly if the treatment of mixing the base is carried out, 20
t he oil - wat efn s@parcsisie whens thiee réastippubisiurgt L6 gbtained in form of
2- hydroxy-4-nethyl thiobutyric acid to the oil layer is increased owwng to
sal ti ng- out @i fevein aadluthendbwt @oti & misctysreebErtwyt dayersnpf ed lusngvwater
t he above-nentioned base are ‘ ‘
by hydrolysis reaction, the reaction mixture may be converted
into a mixture of two layers of oil and water by, for example

10 concentrating the mixture, adding an organic solvent separable
from water, or adding a base and successilvely oil-water
separation may be carried out. On the other hand, if the
reaction mixture is obtained as a mixture of two layers of oil
and water, it may be subjected to oil-water separation as it

15 is or in the same manner as described, oil-water separation may
be carried out, for example, after concentration, addition of
an organic solvent separable from water, or addition of a base
for improving the oll-water separability. In both cases,
particularly if the treatment of mixing the base is carried out,

20 the oil-water separability or the distribution ratio of
2-hydroxy-4-methylthiobutyric acid to the oil layer is
increased owing to salting-out effect and therefore, it is
preferable.

Examples usable for the above-mentioned base are

25 hydroxides such as sodium hydroxide and potassium hydroxide:



25 hydroxi des such as sodi um hydroxi de and pot assi um hydroxi de; 5

carbonat es such as sodi um carbonate and potassi um carbonate; bicarbonates
such as sodi um bi carbonate and potassium bicarbonate; and anmoni a. The use
anount of the base is generally 0.5 to 1.2 noles to 1 nole of amoni um
bisulfate 5 contained in the hydrolysis reaction m xture. At the tine of

O | -vater SeRghildflls %t ' SRl dHiborl & Uil DIRRGYIRH Rkrdiotdtie) {he

wat er layer, and in such a case, the oil-water separation nay be carried

out as the mixture j o] e.m I 8. ' | fate
and t hen 10%0%7¥v%?%$t%%p%?%$i %%‘ %réf?& rgl @égggégqgrﬁtg gkc}rasph\g%g{fla?gtﬁg S
renoved by filJtration or decantation a then th i]-wat [

be carri eé Rica et u?’&'"%’fu?hen]&’r‘? -%?e?‘ﬁo%gbaér‘\gt?féﬁ ?gggre%;élrglnl ?/Hy
from30 to 1201. The oil | ayer containing 2-hydroxy-4-nmethylthi,obytyric 15
aci d obt ai neZERREehEY of | 3 whP et - 4P GE| 5% FsmgﬂrEc«QﬁsW‘g‘ﬂ?l d'gr‘%fé‘tt?d

[step (3)]. Accordingly, water contained in the oil layer and, in the case
of usi ng5t hecanmined sthvehe hy@solysiat rrac&dfpoRé®tus@eh as the organic
solvent are renoved to increase the concentration of
2- hydr oxy- 4- net hylAthitbisutgmeco R ®idci wi t &hise pagtaddimr .agi 8Wlfatgeprer MAY
carried out at a tenperature of from50 to 1201 in reduced pressure of
from1l to 2k kBaetimeshpratbyetatediiontbeowimzenlapeiromsd intmall a dagser
the oil-water separation may be carried out as the mixture is,
or the mixture is heated to dissolve the sulfate and then
10 oil—ﬁater separation may be carried out, or the sulfate is
removed by filtration or decantation and then the oill-water
separation may be carried out. The temperature of the oil-water
separation is generally from 30 to 120C.
The oil layer containing 2-hydroxy-4-methylthiobutyric
15 acid obtained by the oil-water separation is successively
concentrated [step (3)]. Accordingly, water contained in the
0il layer and, in the case of using the organic solvent, the
volatile component such as the organic solvent are removed to
increase the concentration of 2—hydrony4-methylthiobutyric
20 acid. This concentration is generally carried out at a
temperature of from 50 to 120C in reduced pressure of from 1
to 20 kPa.
In the above-mentioned concentration of the oil layer,

2-hydroxy-4-methylthiobutyric acid is dehydration-condensed

25 with sulfate contained in a small amount in the oil layer to



2- hydr oxy-4-met hyl thi obutyric acid is dehydrati on-condensed 25 with
sulfate contained in a small anmount in the oil layer to 6 produce a

sul fate ester (1-carboxy-3-nethylthiopropyl sulfate) aside and it nmay
cause a problemin the quality of the product. Therefore, to suppress the
sulfate ester to be produced aside, heating treatnent is carried out after
the 5 concenphaiee &f sheadld deed (Si@irvdhy-3-therispl fliepespeL s
hydrolyzed wwth water contained in the concentrated product and converted
into 2-hydr A~ gt hyl Khi (VA ' | G hel AL ity ot the
supposed thatgﬁggértggsgg%gjgtﬁg&gﬁoﬁgﬁéggéﬁgﬁab&gﬂe%nﬁ%&%e 10 jILpﬁr%tﬁced

asi de by suc ati.ng IS oW pr, ' f dHAOlYsise DY the
heat i ng treagﬁgnucHhe&ﬁgg%gﬁggfrggt ﬁ%ﬁgr&%ﬁpgﬁgtﬁﬁg}ia&%eneraﬁolﬁ/yog > C or

hi gher, preferahly 75t qr. higher,. an enerally, 110 0 ower , referably
90t or | ower PFPAYOREa S HE S r g‘fﬁ%ﬂg %I%Ear}i“éeri% Jg%n%q'lélf:{?/éf?%% %f?%r4 Irlﬁours
and as the duration of the heating  treatnent is |onger, the byproduct, a
sul fate extefoncentratdomoijddiettcdy WRNer aRiteR é)%g]tenperature for the
heating treatment is higher, the duration of the heating treatnment tends
to be shorter. FurTher ,Sugﬁétﬁe%ﬂﬁﬁ 15 datduahy #8f) Wd b wategd coptadpednin
normal pressure, a reduced pressure, or an increased pressure. In this
connection, the lcomdend natealt pardusit tand stanve¢ued into

2-hydroxy-4-methylthiobutyric acid and sulfuric acid and it is
supposed that decrease of the amount of sulfate ester to be

10 produced aside by such heating treatment is owing to promotion
of hydrolysis by the heating treatment.

The heating treatment temperature is generally 70C or
higher, preferably 75C or higher, and generally 110T or lower,
preferably 90C or lower. The heating treatment time is

15 generally from 3 to 48 hours and as the duration of the heating
treatment is longer, the byproduct, a sulfate ester, tends to
be decreased more and as the temperature for the heating
treatment is higher, the duration of the heating treatment tends
to be shorter. Further, the heating treatment may be carried

20 out in a normal pressure, a reduced pressure, or an increased
pressure.

In this connection, the heating treatment of the step (4)
and the concentration of the step (3) are discriminated in terms
of the constitution and accordingly, the heating treatment is

25 carried out without distilling the volatile component such as



and the concentration of the step (3) are discrimnated in terns of the
constitution and accordingly, the heating treatnent is 25 carried out

wi thout distilling the volatile conmponent such as 7 water fromthe
concentrated product. For exanple, in the case where the heating treatnent
Is carried out in tenperature and pressure conditions in which water is to
be evapor at egafépnttde theonoankenatrad edr padticti.t For restanpled, tia thergaset
the heating 5 treatnent in refluxing condition by installing a cooling
appar at us t oykeREeNsE Hdet Y@ RAf e Bk aliey cafd iled butgihhtempendtusedanmét er
back to the concentrated |liquid. The concentrated product to be subjected
to the abovg:gRBLEENashiLAIoRS fif BALERNater AILEEI Ml drd b culdedm dile

water to adjust water content at 5% by weight or higher since the sulfate

ester bypr Od#&ﬁggﬁg ?%eﬁf J:‘S Brtly ﬁefig.getﬁf%recf'cf‘efe\éﬁ'i:rlyf oWR! Bhe e SO MYCH

t he product arne g treatnment “nay possibly have a

00 2 oH L hﬁé&;p S5 B T R 6 o

Further, in the case mhere there i s.an |nsolu | e tter ch as.a sulfate
salt in the ¢BRREALFS: £8 FPHYGEEE ¢ é}qﬁwﬁﬂ t Y9 t%b%e
carried out after the insoluble natter S reaned tion. 20 The
hi gh qual i t ycRRAQBEERy WALRE: RACKhitO MR ,c(pné:&r{;ra&ﬁc%/ ‘Ir * such a nanner

is preferably usable for a feed
The concentrated product to be subjected to the

above-mentioned heating treatment is preferable to be added

10 water to adjust water content at 5% by weight or higher since
the sulfate ester byproduct can be efficiently decreased,
however if water is so much, the product to be obtained after
the heating treatment may possibly have a low
2-hydroxy-4-methylthiobutyric acid content and therefore, it

15 is preferable to adjust the water content to be 15% by weight
or lower. Furthef, in the case where there is an insoluble
matter such as a sulfate salt in the concentrated product, the
heating treatment is better to be carried out after the
insoluble matter is removed by filtration.

20 The high quality 2-hydroxy-4-methylthiobutyric acid
obtained in such a manner is preferably usable for a feed
additive for animals, or the like.

[Examples]
Hereinafter, the present invention will be illustrated

25 along with Examples, however, it is not intended that the



additive for animals, or the like. [Exanples] Hereinafter, the present
invention will be illustrated 25 along with Exanples, however, it is not

i ntended that the 8 present invention be limted to the illustrated

Exanpl es. In explanation of Exanples, % expressing the content neans % by
wei ght unl ess otherw se specified. Exanple 5 A 2 liter four-necked flask
was | oaded spryséapenvsdytish e G34nided tebthel sjustrate8lBxamples. 1In
2- hydr oxy-4-nmet hyl t hi obutyronitrile and 544.01 g of an aqueous 63%

sul furic aci gesPhiht 98nabsSBkahpled) 9 Oupessenngt tice ntontert measnsi X dy and
further kept at 50t for 1 hour. Further, 3 g 10 of an aqueous 63% sul furic

acid soluti S{4142s9che PRt ge 8 radeed to the m xture, and after
t 1 3.
t he content g‘%ve e heat egs gn e\'r ef | uxeS (at an inner tenperature of 10940

for 4 hours,E 36.%2 g of low boiling point conponents were renoved by
distillationto®btain 1779. 79 g of a reaction solution 15 contai ning

2- hydroxy-4-nmethylthjobutyri¢ acid. After..24,93 f GOM %2Qd um
hydr oxi dé sol uti onf* gvaglgéﬁego't]ﬁ'fﬁﬁﬁaho 1eRE ‘r”ggc?'iog?%sdglgm | oﬁcaglt% 100t o
1101, the m xture was _kept at the sane tenQFrature for 1.5 hours and

successi vel yWiER| 634t 8P Fepdr BOET WEE C4rrPi*ed out at the same 20

tenperature to obtain 252.44 % of an oil |ayer and_148. 65 8 og
2-hydroxy-4-methylthiobutyronitrile and 544.01 g of an aqueous

63% sulfuric acid solution at 55C for 30 minutes and the mixture
was mixed and further kept at 50C for 1 hour. Further, 3 g

10 of an aqueous 63% sulfuric acid solution and 574.75 g of water
were added to the mixture, énd after the contents were heated
and refluxed (at an inner temperature of 1092eC) for 4 hours,
36.32 g of low boiling point components were removed by
distillation to obtain 1779.79 g of a reaction solution

15 containing 2-hydroxy-4-methylthiobutyric acid.

After 24.93 g of an agueous 48% sodium hydroxide solution
was added to 380 g of the reaction solution at 100 to 110TC,
the mixture was kept at the same temperature for 1.5 hours and
successively, oil-water separation was carried out at the same

20 temperature to obtain 252.44 g of an oil layer and 148.65 g of
a water layer. The Aoil layer was concentrated at 100TC in
reduced pressure of 30 mmHg (3.9 kPa) for 1 hour to obtain 182.4
g of a concentrated liquid containing solid matter (a sulfate
salt). The concentrated liquidwas £iltered for separating the

25 solid matter and 13.7 g of water was added to 122.8 g of the



a water layer. The oil layer was concentrated at 100" in reduced pressure
of 30 mMHg (3.9 kPa) for 1 hour to obtain 182.4 g of a concentrated liquid
containing solid mtter (a sulfate salt). The concentrated |iquid was
filtered for separating the 25 solid matter and 13.7 g of water was added
to 122.8 g of the 9 obtained filtrate. The obtained |iquid was_anal yzed by
hi gh perforolbatnefgiidttatenatBeg agtained | hbaui@tvamcarakyedd By Righ

2- hydr oxy-4-nmet hyl t hi obutyric acid was 68.13% that the content of
conpounds (tmerkermiancé lisiédrcivnemajowbephnecd Hiingl that the content of
dehydr ati on-condensati on of two nol ecul es of 2-hydroxy-4-nethylthiobutyric
acid was 20. /Ry O6x¥9% metdhydtBRRYputygmdct batid Wweisr &8 .0 3%: alwal fiie ester
byproduct (1-carboxy-3-nethylthiopropyl sulfate) to

2- hydr oxy- 4- 58h byht b L utngdun @ | (AR k18d826% 18i 3sbyrkbRepsdkoBlatniea ati o
in the chromatogram Further, the obtained liquid was analyzed by Karl

Fi scher t5€Ch@%ﬂ#‘&r&ﬁif)Ppeohﬁéhsratﬂﬁ.oﬁo'%tfeFE%O o 10RhAle a5 10. 84%
Thereafter, after the liquid was heated at 800C for 24 hours, the

R L T e e e

0.616x10-3, a ter rs, ours, 10 hours, and 24 hours,

e 110 ARE8Y SR8, ek B 353, P ek B tontpdle
ester pr oduc{ . 9é‘a:?§<i>§i§-5%@%%&%%‘1@:091;1 sulfate) to
2-hydroxy-4-methylthiobutyric acid was 3.626x10"° by the peak
10 area ratio in the chromatogram. Further, the obtained liguid
was analyzed by Karl Fischer technique to £ind that the content
of water was 10.84%. Thereafter, after the ligquid was heated
at 80C for 24 hours, the above-mentioned peak area ratio was
decreased to 1.927x107%, 1.153x107%, 0.616x10"°, and to
15 0.149x10°%, after 3 hours, 6 hours, 10 hours, and 24 hours,
respectively.
According to the present invention, a process for
producing high quality 2-hydroxy-4-methylthiobutyric acid
with suppressed sulfate ester production aside is provided.

20

10



20 10 What is clained is: 1. A process for producing

2- hydroxy-4-nmethyl t hi obutyric acid conprising the followng steps (1) to

(4); 5 (1): hydrolyzing 2-hydroxy-4-nethylthiobutyronitrile in the

presence of sulfuric acid, (2): separating the reaction m xture obtai ned
the step (1) into an oil layer containing 2-hydroxy-4-nethylthiobutyric
acid and a vgher tayelaik@d(3ks:: concentrating the oil |ayer obtained in
the step (2), and (4): heating the concentrated product obtained in the

step (3). 2. The ProGessrSeeds didd pro@heinyl, wherein after the
concentrated product obtained in the step (3) is mxed with 15 water to

adj ust the wat %g Q&eﬁtmEth§g§§B%u¥§fﬂE/éﬁidﬂﬁomﬂﬂfé1ﬂ§”EKﬁ“fé¢f$hlng

product is heat In~the he process according to claim1 or

11
5 (1): hydrolyzing 2-hydroxy-4-methylthiobutyronitrile in the

presence of éulfuric acid,
(2): separating the reaction mixture obtained in the step (1)
into an oil layer containing 2-hydroxy-4-methylthiobutyric
acid and a water layer,

10 (3): concentrating the oil layer obtained in the step (2}, and

(4): heating the concentrated product obtained in the step (3).

2. The process according to claim 1, wherein after the
concentrated product obtained in the step (3} is mixed with
15 water to adjust the water content to be 5 to 15% by weight, the

concentrated product is heated in the step (4).

3. The process according to claim 1 or 2, wherein the

heating temperature in the step (4) is 70C or higher.

20

11

2, wherein thgepse?ihng ?qgerature in the step (4) is 70 C or higher. 20

in



