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1 PROCESS FOR PRODUCI NG 3- METHYLTHI OPROPANAL
BACKGROUND OF THE I NVENTION Field of the Invention 5
[ 0001] The present application is filed, claimng the
Paris Convention priorities of Japanese Patent
Application No. 2009-91872 (ftled on April 6, 2009),
the entire content of which is incorporated herein by
reference. 10 The present invention relates to a
process for producing 3- nethylthiopropanal by

reacting %&5@% N PR Bpo @@E&ﬂ B SRR AN T OPROPANAL

3-net hyl t hi'opropanal” 'S for "“exanpl e
mat eri al for nethionine. 15 Descrlpt|on of the Rel ated
Art [0002] It is wdely known as a process for

produci ng 3- net I anal acroleln
W th nethylnercg%%éﬁégﬁgggtﬁg ?gﬁc%ﬁéﬁﬁ%ggperforned
iﬁgéﬂi gg resence of gyridines (cf. JP-A-2004-115461,
R%5149 ot VPR 501145 etc.). SUMMARY OF THE
ENTI ON [0003] 25 However, the above-nentioned
Rt i onal process is

The present application is filed, claiming the Paris
Convention pricrities of Japanese Patent Application No.
2009-91872 (filed on April 6, 2009), the entire content of
which 1s incorporated herein by reference.

The present invention relates to a process for
producing 3-methylthiopropanal by reacting acreolein with
methylmercaptan. 3-methylthiopropanal is wuseful, for

example, as a material for methionine.

Description of the Related Art
[0002]

It is widely known as a process for producing 3-
methylthiopropanal by reacting acrelein with
methylmercaptan that the reaction 1is performed in the
presence of pyridines (cf. JP-A-2004-115461, JP-A-11-511119,

JP-A-9-501145 etc.).

SUMMARY OF THE INVENTION

[0003]

However, the above-mentioned conventional process is
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2 not necessarily satisfactory in view of
subgeneration of high-boiling inpurities. Thus, an
obj ect of the present invention is to provide a
process for producing 3- nethyl thiopropanal with
subgenerati on of high-boiling I mpurities being
favorably inhibited. [0004] The present inventors
have intensively studied and found a process which
can achi eve the above object. Thus, the present

hgze%é@&%ipfe%a%@ma@t%@y 10, [ QAQ%] Jhe spbeseetration of

Invention 1s intended to provide the followng: <1> A

%g%gﬁ%%.ileEdor +Dg; 3z et hphidi ophopaitdat of the present

ri'sing reacting acrofl ein with nethylnmercaptan in

%l%ﬁ%%lﬂti(??{ )esle%get%; ﬁf%??ﬁ@ung F ORIRIRYY ededy theoducing  3-

RZ 3 "wherein each of Rl to
R3 .represent.s y.dr o at alky! @OUpPhigh-boiling
RRA ey P Baion Sthhe. Toobeere ‘

impurities being favorably inhibited.
[0004]

The present inventors have intensively studied and
found a process which can achieve the above obiject. Thus,
the present invention has been completed.

[0005]

The present invention is intended to provide the
following:
<l> A process for producing 3-methylthiopropanal,
comprising reacting acrolein with methylmercaptan in the

presence of a compound represented by the formula {I):

wherein each of R!' to R® represents a hydrogen atom or an
alkyl group having 1 to 4 carbon atoms.

[0006]

<2> The process according to the above item <1>, Fhe
reaction of acrolein with methylmercaptan is performed
further in the presence of an organic acid.

[0007]
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20 <2> The process according to the above item <1>,
the reaction of acrolein with nethyl mercaptan is
performed further in the presence of an organic acid.
[0007] 3 <3> The process accggding to the above item
<2>, the conpound represented by the forrmula (I) is
used in an amount of fromO0.01 to 1.0 nol based on
one nole of the .organic acid. 5 [0008] <4> The
process according to any one of the above itens <1>

@><3>hd hpreeepeundcreptesent ed byhé headwrarulizefd ) <s, the
used in an anount of fromO0.1 to 2.0 nmol es based on

QRgpdie ebphrethylerr capt athe 1GJQNH <35> The used in an
process according to any one of the above itens <1>

Lottt bhe sieactd am ofcaar.q endl Wohkedetdly | OBECERLRN of the
i's perforned while each of acrol ein, nethyl nercaptan,

-dﬁggtﬁp of the conpound represented by the
ﬁﬁPa (Il'and 15 the organic acid is fed into the

r¢?gg'on system [0010] According to the present
v )

i nvention, 3- nethylthiopropanal can be produced with

ﬁHﬁgeﬂﬁ&§t£98c8Es according to any one of the above items
<1> to <3>», the compound represented by the formula (I) is
used in an amount of from 0.1 to 2.0 mmoles based on one
mole of methylmercaptan.
[0009]
<5> The process according to any one of the above items
<1> to <4>, the reaction of acrolein with methylmercaptan
is performed while each of acrolein, methylmercaptan, and a
mixture of the compound represented by the formula (I) and
the organic acid is fed into the reaction system.
[0010C]

According to the present invention, 3-
methylthiopropanal can be produced with subgeneration of

high-boiling impurities being favorably inhibited.

DETAILED DESCRIPTION OF THE INVENTION
f0011]
In the present invention, a compound (hereinafter
optionally referred to as a triallylamine (I))} represented

by the formula (I):
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hi gh-boiling inpurities being favorably inhibited. 20
DETAI LED DESCRI PTI ON OF THE | NVENTION [0011] In the
present invention, a conpound (hereinafter optionally
referred to as a trlallylan1ne (1)) represented 25 by
the formula (1): 4 R3RL N(I1¥ R2 3 wherein each of
Rl to R represents a hydrogen atomor an al kyl group
having 1 to 4 carbon atons is used. Subgeneration of
hi gh-boiling inpurities can be favorably 5 inhibited
by usi thextriallylamne (1) as a catalyst. In the
formul & (I)r?® exanpl es of the al kyl group having 1 to 4
carbonf ato \mcl ude a met hyl group, an ethyl group, a

n- propyl p, an iso-propyl group, a n-butyl group,

a sec-\buR roup, and a tert-butyl group. Exanples

of a 10:tria Bylanine (I') include triallylamne, i.e.

a co ound 0 A whe n_al]| t
ROAEeh, i Rl F A (L dDEEL Dol dlodZh (&R or an

tr|§3 neggohb-'hav1ng 1 to 4 carbon atoms is used.

Subgeneration of high-boiling impurities can be favorably
inhibited by using the triallylamine (I) as a catalyst. 1In
the formula (I), examples of the alkyl group having 1 to 4
carbon atoms include a methyl group, an ethyl group, a n-
propyl group, an iso-propyl group, a n-butyl group, a sec-
butyl group, and a tert-butyl group. Examples of a
triallylamine (I) include triallylamine, i.e. a compound of
the formula (I) wherein all of R' to R’ represent a
hydrogen atom, tri(2-butenyl)amine, tri{3-methyl-2-
butenyl) amine, tri(2-pentenyl)amine, and tri(2-
hexenyl)amine. Two or more thereof may optionally be used.
Among them, triallylamine is preferable.

[(0012]

In the present invention, subgeneration of high-
boiling impurities can be more favorably inhibited by using
an organic acid in addition to the triallylamine (I).
Examples of the organic acid include, for example,
carboxylic acids; aliphatic monocarboxylic acids such as
formic acid, acetic acid, propionic acid, octanoic acid,

acrylic acid, trichloroacetic acid, and trifluorocacetic
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but enyl )am ne, tri(2-pentenyl)am ne, and tri(2-

hexenyl )am ne. Two or nore thereof may optionally be

used. 15 Anong them triallylam ne is preferable.

[0012] In the present invention, subgeneration of

hi gh- boiling inmpurities can beSnore favorably

inhibited by using an organic acid in addition to the

triallylamne (I). 20 Exanpl es of the organic acid

i nclude, for exanple, carboxylic acids; aliphatic

monocar boxylic.acids such as . formc acid, acetjc :

R Ty SBREd S TS RRREy L So s oS fyefic S pnenylacetic

trichloroacetic acid, .and trifluoroacetjc 5. acid,

arao‘?fa%'i c HehF boR§EPe aliliBalgEh &5 Phenyt Wt ¢ 26id, and

aci.d, henzoic acid,. cinnapic acid, furoic acid, and.. .

uﬁ*&ﬁ@%%&ﬂ Soi T 1%y o Eahit y cBP DRgFPERYLic acids

acid such as thalic acid; _ sulfate nonoesters; d .

S 2% TETREL Koy ihont U SR By TP IORR TS by rd  sulfonic

preferable and acetic acid is _nore pr ferable.r%%Olggl 4
ti ondPPHY Sy nEPERPEA 4 BSe8SneHS y BN ot aPe an

equi no] ar appunt with acrolein, in view of odor

r SR TD R of S (RREF tRFRESEHRERYI t hi opropanal , it is

preferable that acrolein is in slight excess and thus

i t[q%lBreferred to

Conventionally, methylmercaptan is used nearly in an
equimolar amount with acrolein. In view of odor reduction
of resultant 3-methylthiopropanal, it is preferable that
acrolein is in slight excess and thus it is preferred to
use from 0.95 to 0.99 mol of methylmercaptan based on one
mole of acrolein.

[0014]

The amount of a triallylamine (I) wused may be
appropriately selected and is preferably from 0.1 to 2.0
mmoles based on one mole of methylmercaptan. In the case
of coexistence of an organic acid, the amount is preferably
from 0.01 to 1.0 mol and more preferably from €¢.3 to 0.7
mol based on one mcle of the organic acid.

[0015]

A mixing procedure for acrolein ., methylmercaptan., a
triallylamine (I) is not specifically limited and examples
therecf may include a method in which a mixture of acrolein

and a triallylamine (I) is admixed with methylmercaptan, a
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use fromO0.95 to 0.99 nol of nethyl mercaptan based on

one nole of acrolein. [0014] 15 The anount of a
triallylamne (1) used may be appropriately selected

and is preferably from0.1 to_ 2.0 mmples based on one

nol e of methyl nercaptan. In the case of coexistence

of an organic acid, the anount is preferably from

0.01 to 1.0 nol and nore preferably from0.3 to 0.7 20

nol based on one nole of the organic acid. [0015] A

Rxhrg precedu&-H orz achokeihfe methymehgapieaapean and a

triallylamne (I) is not specifically limted and

‘E%@Eﬁllgﬁggntl%%r eafy may Jddaelude o dretdeeb idi whiid aa methed in

m xt ur acrolein 25 and a triallylamne (1) is
afTicted Widh mst({;y' MeLCcapi @iy, @ 6mPRkNed ddapMirGh a and 2
n1xture net hyl ner capt an and a triallylamne (I) is

%qq} @fgmi eﬁc{%le'qs ard 52 g@%g@@th9e19h|ﬁﬂt@acﬁ Ofeaction

acrérern, rcaptan, and a triallylamne (1) is

:‘ﬁe?%cre%s ect | %g kmfgpl 3 c%ac(;ﬁp&S S¥abeR tPeddNMX method in

eac a method in- which each

Ohh3grol el ne%?Fth' ”?5?.?8&% n,and @ edfidddnne (ldna 2

ré%p y in Feact i on systemi's

F%:rreifr::t ed. 1L the case of: Usi pg @R QRANC 3Ghkd, a reaction

system is preferred. 1In the case of using an organic acid,
it is preferred that an organic acid is premixed with a
triallylamine (I) and the mixture is admixed with acrolein
and methylmercaptan, and it is particularly preferred that
acrolein, methylmercaptan, a mixture of triallylamine (I)
and an organic acid is fed respectively into a reaction
systemn.

[0016]

The reaction system to be applied may be batch-wise or
continuous, and a continuous system is preferably applied
in view of productivity. The reaction temperature to be
applied is usually from -10 to 100°C, and preferably from 0
to 80°C. The reaction time to be applied is usually from
10 minutes to 24 hours. The reaction may be conducted
either under reduced pressure, under ordinary pressure, O
under pressure. In addition, further components such as a
solvent inactive against the reaction may be optionally fed

in the reaction mentioned above.
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it is preferred that an organic acid is prem xed with
a 10 triallylamne (1) and the m xture is adm xed with
acrolein and nethylnmercaptan, and it is particularly
preferred that acrolein, nethylnercaptan, a mxture
of triallylamne (1) and an organic acid is fed
respectively into a reaction system 15 [0016] The
reaction systemto be applied may be batch-w se or
conti nuous, and a continuous systemis preferably
apliad in view of productivity. The reaction
tenperature to be applied is usually from-10 to

100€, t;grrgg }a{@&?rﬁékﬂoagofﬁhgl 3 H3UprileTeagipDled to the

tinme e applied 1s usually from 10 mnutes to 24

ﬁﬁﬁﬁiﬁf@g%g§¥wii05ﬁ§2¥t9%n§°”§&§tthem‘JE%UIHHK% reaction

pressur r ordinary pressure, or under

§%1ven éjrééhé§¥ﬁfﬁ n’3iﬂé%ﬁ§£tﬁ98§98§ﬁh§l$UCh 88l examples

ive agai nst the reaction may be

%%‘g%%néfgdgé 'tn{;éogd-lsb% r eACth ey TRid %@Mﬁmigture is

nown Irre may be appropriately applie

to. th t- [ ' :

R B AT & e S
exanmpl es 5 ther eof ingkuge a method in which the

A R ORE A Xt P @ PRritied:

Examples
[0018]
Examples of the present invention will now be

described, but are not limited thereto.

Example 1

To a reactor equipped with a supply port for acrolein,
a supply port for methylmercaptan and a supply port for a
mixture of triallylamine and acetic acid were charged 122 g
(2.00 moles) of acrolein ({(with purity of 92% by weight),
93.4 g (1.94 moles) of methylmercaptan, and 0.231 g (0.94
mmol of triallylamine and 1.70 mmoles of acetic acid) of a
mixture of triallylamine and acetic acid in a molar ratio
of 1:1.8, and a batchwise reaction was performed at a
reaction temperature of from O to 30°C for a reaction time
of 30 minutes. The resultant reaction liquid was distilled

under 20 torr at 70 to 120°C to distil 3-methylthiopropanal
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distilled and thus 3-nethylthiopropanal is separated
from the mxture and purified. Exanples 10 [0018]
Exanpl es of the present invention will now be

descri bed, but are not limted,thereto. Exanple 1 15
To a reactor equipped wth a supply port for acrolein,
a supply port for nethylnmercaptan and a supply port
for a mxture of triallylamne and acetic acid were
charged 122 g (2.00 noles) of acrolein (with purity

% ht i €s) (iof high-boiling
%fw"’% %g%ﬁc\zgg?gn l)%sn%j&%agé%céﬂc(%ﬂ%4 20 mmle of 2 Hd °

tr| acijln}/erg][n r\f’aéndw%lﬁqgeglml es fe acRidntaCigh ofth@ residual

triall ne and acetic acid in a nol ar

B:a“ oei’r}%rc? obatal‘:’w ?%Qé‘t@hﬁ‘i Sﬁ¥r\$@§éh9nw%ﬁ respect to the

reac ion tenmperature of fromO to 30C
or rea tJ o of 30 m nutes. The resultant

mﬁs distilled 25 under 20 torr at 70
t C to dlstll 3-net hyl t hi opropanal 8 away and the
r concentrate (i.e. a high-boiling oligoner)

EPT_||e%h d. The ampbunt of the residual concentrate
s 0.3%by weight with respect to the
r(:"‘Smtl'lt“jlr?ealIs%lrjnled'procedure as in Example 1 was carried out

except that 0.0594 g (0.24 mmol of triallylamine and 0.44
mmol of acetic acid) of a mixture of triallylamine and
acetic acid in a molar ratio of 1:1.8 was used. The amount
of the residual concentrate (i.e. a high-boiling cligomer}
in the reaction liguid was 0.3% by weight.
[0020]
Example 3

The same procedure as in Example 1 was carried out
except that the reaction was performed at a reaction
temperature of from 40 to 70°C. The amount of the residual
concentrate (i.e. a high-boiling oligomer) in the reaction
liquid was 1.7% by weight.
[0021]
Exanple 4

The same procedure as in Example 3 was carried out
except that 0.119 g (0.48 mmol of triallylamine and 0.88
mmol of acetic acid) of a mixture of triallylamine and

acetic acid in a molar ratio of 1:1.8 was used. The amount
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5 [0019] Exanple 2 The sanme procedure as in Exanple 1
was carried out except that 0.0594 g (0.24 mol of
triallylam ne and 0.44 nmmol of acetic acid) of a

m xture of triallylamne and acetic acid in a nolar
ratio of 1:1.8 was used. The afrount of the residua
concentrate (i.e. a high-boiling oligoner) in the
reaction liquid was 0.3% by weight. [0020] Exanple 3
15 The sane procedure as in Exanple 1 was carried out

%%?eﬁﬁetPééi&FS%fEéﬁkhﬁﬁrWQ% par for nedh 8éhand €8chy 081igomer)

tenperature o rom40 to 70C. The anount of the

r.esi.dual _ concent . 4 g boL | ol i gomer)
iln“tcl”‘ee r'eac |o(%p jf?%u?% "\"Ag% 1} %%%%b”@wéeii%ﬁtgf 20 [0021]

Eﬁﬁﬂ?%ﬁ 4 The sane procedure as in Exanple 3 was
' out except that 0.119 g (0.48 nmmol of

c

hﬁiallgla$1ne and 0.88 mml of acetic acid) of a
X@We of triallylanine and 25 acetic acid in a nol ar

ratio of 1:1.8

concent'tat &30, \&@P%g%ﬁ?‘gﬁe gg]'%l ?ﬂrgug%iaggr%g )§ "GalsCt i Pled out
except that 1.02 g (1.38 mmoles of triallylamine and 13.8
mmoles of acetic acid) of a mixture of triallylamine and
acetic acid in a molar ratic of 1:10 was used. The amount
of the residual concentrate (i.e. a high-boiling oligomer)
in the reaction ligquid was 1.5% by weight.
[0023]
Example 6

The same procedure as in Example 3 was carried out
except that 0.314 g (1.38 mmoles of triallylamine and 2.07
mmoles of acetic acid) of a mixture of triallylamine and
acetic acid in a molar ratio of 1:1.5 was used. The amount
of the residual concentrate (i.e. a high-boiling oligomer)
in the reaction liquid was 1.9% by weight.
[0024]
Comparative Example 1

To a reactor equipped with a supply port for acrolein,
a supply port for methylmercaptan and a supply port for a
mixture of pyridine and acetic acid were charged 122 g

(2.00 moles) of acrolein (with purity of 92% by weight),

93.4 g (1.94 moles) of methylmercaptan, and 0.938 g (1.38
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in the reaction liquid was 1.4% by wei ght. [0022]
Exanple 5 5 The sane procedure as in Exanple 3 was
carried out except that 1.02 g (1.38 nmol es of
triallylamne and 13.8 nmoles of acetic acid) of a
m xture of triallylamne and *tetic acid in a nolar
ratio of 1:10 was used. The anount of the residua
concentrate (i.e. a high-boiling oligoner) 10 in the
reaction liquid was 1.5% by weight. [0023] Exanple 6

Th ' I Leds .

SR o TS e Ty T A SPGB of =

2.07. .15 I . i Ld). of _a.m xt .

PR i T BE PES, e ViE oot o Sogar watio of

1:1 ._Th t f. th ' | o

chintEnt FBFe 1 DA CAVAR BN BB o3 Doder o ke 38 0°C on
ti i guid .1.9% Db ight. [0024] 20

ERfal Prb B SrprELdnTodk BRP8r equi pped vith a

S port for acrolein, a supply port for

ngﬁﬁéghercaptan and a supply port for a mxture of

pyridi ne_and acetii aﬁid were charged 122 g (2.00
PERFTRFLUE, BEBPR Bwfth purity of 92% by wei ght),

To a reactor equipped with a supply port for acrolein,
a supply port for methylmercaptan and a supply port for a
mixture of pyridine and acetic acid were charged 122 ¢
(2.00 moles) of acrolein (with purity of 92% by weight),
93.4 g (1.94 moles) of methylmercaptan, and 0.938 g (1.38
mmoles of pyridine and 13.8 mmoles of acetic acid) of a
mixture of pyridine and acetic acid in a molar ratio of
1:10, and a batchwise reaction was performed at a reaction
temperature of from 40 to 70°C for a reaction time of 30
minutes. The resultant reaction liguid was distilled under
20 torr at 70 to 120°C to distil 3-methylthiopropanal away
and the residual concentrate (i.e. a high-boiling oligomer)
was weighed. The amount of the residual concentrate
obtained was 2.6% by weight with respect to the reaction
ligquid.
[0026]
Comparative Example 3

The same procedure as in Comparative Example 2 was

carried out except that 0.911 g (1.06 mmoles of pyridine
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25 93.4 g (1.94 noles) of nethyl nercaptan, and 0.938 g
(1.38 10 nmmol es of pyridine and 13.8 mml es of acetic
acid) of a mxture of pyridine and acetic acid in a
nolar ratio of 1:10, and a batchw se reaction was
carried out at 0OCon trial b no reaction took

pl ace. 5 [0025] Conparative Exanple 2 To a reactor

equi pped with a supply port for acrolein, a supply
port for nethylmercaptan and a supply port for a

Mg Ui ¢ O mRKikdi Ner and.AEEt iae13G1 & Mesenghanged d22pgridine
10 (2.00 noles) of acrolein (wth purity of 92~k by

g%gg&%eﬁéggéi%ﬁé%‘l | £5) r 9f s FRLRYhNBRCRPLAN @M.  The

of pyridine and 13.8 mmol es of

?a%r%l.jlnct a%ifd)rtl?é o%oefsnf‘c‘ﬁéa%?cgﬁggéﬁ:ggit@e apdeacetigigRifoiling

a nol ar rati atchw se reaction

ves; PO MR Ble A LsaCtigM dayulggLatise gl LEoFhE0

or a'reaction tine o m nut es.
r #%{fnt reaction liquid was distilled under 20 torr
a o0 120C to distil 3-nethylthiopropanal away and

t he residual concentrate (i.e. a high-boiling
S%Tﬁﬁﬁ95lvﬁwégﬁﬂﬁgﬂe§. The anpunt of the residual
COncentfel 2 g BBISH-RS2: S BB AN Brampie 2 was
carried out except that 0.233 g (1.38 mmoles of pyridine
and 2.07 mmoles of acetic acid) of a mixture of pyridine
and acetic acid in a molar ratio of 1:1.5 was used. The
amount of the residual concentrate (i.e. a high-boiling
oligomer) in the reaction liquid was 8.3% by weight.
[0028]
Comparative Example 5

The same procedure as in Comparative Example 2 was
carried out except that 1.08 g (1.38 mmoles of
tributylamine and 13.8 mmoles of acetic acid) of a mixture
of tributylamine and acetic acid in a molar ratio of 1:10
was used. The amount of the residual concentrate (i.e. a
high-boiling oligomer) in the reaction liquid was 3.5% by
weight.
[0029]
Comparative Example 6

The same procedure as in Comparative Example 2 was

carried out except that 0.455 g (1.38 mmoles of



[0026] Conparative Exanple 3 The sane procedure as in
Conparative Exanple 2 was 25 carried out except that
0.911 g (1.06 nmol es of pyridine 11 and 13.8 mol es
of acetic acid) of a mxture 9% pyridine and acetic
acid in a nolar ratio of 1:13 was used. The anount
of the residual concentrate (i.e. a high-boiling
oligoner) in the reaction liquid was 5.2% by weight. 5
[0027] Conparative Exanple 4 The sane procedure as in

tgflia rl-:é( €3 23Y@8motaLl bed QW ieXGRtd)t et a mixture
es of pyridine and 2.07 nmol es of

rclkﬂfﬂﬂ%ﬁm?{n@ ét H{:SE?% BYAidiine Al e aetis of 1:2.4

aC| in a was used. The anpunt

'%%?‘?SI d%?lﬁe ] egﬁﬁ[ rof etﬁé es§dlﬂl'§qh -ddFate (i.e. a

i on I|qU| 3% by wei ght .
00 ara Ie 5 d as. g2
| gé? ST e T e o TR EAAT 1ERREET U 08 - 68 by

5 1 O g (1.38 nnDIes of tributylamne and 13.8 mmol es
ic acid) of a mxture of tributylamne and
acetlc acid in a nolar ratio of 1:10
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was used. The anount of the residual concentrate (i.e
a 20 high-boiling oligoner) in the reaction liquid was
3.5% by weight. [0029] Conparative Exanple 6 The
same procedure as in Cbnparati e Exanple 2 was 25
carried out except that 0.455 é (1.38 mol es of 12
tributylam ne and 3.31 nmol es of acetic acid) of a

m xture of tributylamne and acetic acid in a nolar
ratio of 1:2.4 mas used. The anmount of the residua

aﬁi hi gh-boiling oligoner) in the
reactlon I qui mas 5.6% by 5 weight. 13 WHAT IS
CLAIMED IS: 1. A process for producing

3-net hyl t hi opropanal , conprising reacting acrolein

ith hyl h
Fepr egant ok b e Thor a5 iGiigy R s (I EREPFopanal
g%?nr;ﬁ"llrél%%c reacE{an%o acrorleeplrr?sgrrﬂ:% %Q¥H§P§§Pc§§€gﬁo in the

presence of a compound represented by the formula (I):

wherein each of R! to R® represents a hydrogen atom or an

alkyl group having 1 to 4 carbon atoms.

2. The process according to c¢laim 1, the reaction of
acrolein with methylmercaptan is performed further in the

presence of an organic acid.

3. The process according to claim 2, the compound
represented by the formula (I) is used in an amount of from

0.01 to 1.0 mol based on one mole of the organic acid.

4. The process according to any one of claims 1 to 3,
the compound represented by the formula (I) is used in an
amount of from 0.1 to 2.0 mmoles based on one mole of

methylmercaptan.

5. The process according to any one of claims 1 to 3,



al kyl group having 1 to 4 carbon atons. 10 2. The
process according to claim1, the reaction of
acrolein with nethylnmercaptan is performed further in
the presence of an organic agid. 3. The process
according to claim 2, the conpound 15 represented by
the formula (1) is used in an anmount of from 0.01 to
1.0 nol based on one nole of the organic acid. 4. The
process according to any one of clainms 1 to 3, the
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