|  DESCRI PTI ON METHOD FOR PRODUCI NG 4- ( METI HYLTHI | O BUTANE- 1, 2- DI OL
5 Technical Field The present invention relates to a nmethod for
produci ng 4-(3-.Eetthylthio)butane-1,2-diol. Background Art 10

4- (Met hvl t hi o) butane-1,2-diol is an inpd: E:tant conpound as an

i nternedi ate of pharnmaceuticals and a nethioaine analog (e.g. EP
338735 B and S. Agric. Food Chem, 23, 1137 (7.975)). As the nethod
for producing 4- (nethylthio)butane- 1,'2-diol, a nethod conprising
X' e~-Lcting 15 3-butene-1, 2-di ol WDERCR&PmaOHNt hi ol in the presence of
tert-butyl perphthal ate and a nethod conprising reacting 3-
butene--1,2-dial with nmethanethi.ol in the presence of a boron
conpound are described in J. Agric. Food Chem, 23, 1137 (1975) and
EP 1260500 A, mMEgpect iROH WRADEINT | OSWMETHL THED ) BIYEAWE on, TheT o1,
present invention provides a nethod for producing 4
(rmethylth.io)bEEarie. 1,2 dial which conprises reacting 3-
butene-1,2-diol with nethanethiol in the presence of an azo 25

conposind. Pechnical Field

The present invention relates to a method for

producing 4-(methylthio)butane-1,2-diol.

Background Art

10 4-(Methylthio)butane-1,2-diol is an important
compound as an intermediate of pharmaceuticals and a
methionine analog (e.g. EP 338735 B and J. Agric. Food
Chem., 23, 1137 (1975)). As the method for producing 4-
(methylthio)butane-1,2-diol, a method comprising reacting

15 3-butene-1,2-diol with methanethiol in the presence of
tert-butyl perphthalate and a method comprising reacting 3-
butene-1,2-diol with methanethiol in the presence of a
boron compound are described in J. Agric. Food Chem., 23,
1137 (1975) and EP 1260500 A, respectively.

20
Disclosure of the Invention

The present invention provides a method for producing

4-(methylthio)butane-1,2-diol which comprises reacting 3-
butene-1,2-diol with methanethiol in the presence of an azo

25 compound.



Best Mode for Ca:r..r.y.irig OUt the Present invent |lon As

3-buteoe-1,2--di.o:l., commercially avail able one may be used and
for exanple, one produced. accordiDg to knowmn 5 nethods such as a
met hod conprising :r. .acting 1,2-epoxy=< 3- hutene with wate:: in.

the presence of sulfuric acid catalyst (e.g. US 5250743) and a

met hod conprising isonerizing 2- butene-1,4-diol in the presence of
di rheni um hept oxide (e.g. tUS 5336815) nay be used. 10 As

met hanet hiol, comrercially avail able one may be used and one
produced from net hanol and hydrogen sul fide. Gaseous ne:;

t hanet h: i .B¢stayode fisedCandyinquddt heéhRnesbna. dhvemhyobe used.

Li qui d net hanet hiol can be prepared, for exanple, by a nethod
conpri si ng bringsng-gaseonesl 15- aed hanebhinetcial dbyaacaniiabher oaeohmag
bel ow the boiling point thereof (6C) to condense it. The anmount of

nmet hanet hilgé tigedeandetlotr Sexsupley dne pbbeudedmateor@ihgatol ¥Aoiwnt 0
1. nole of 3-butene-1,2-diol. There is no upper limt particularly

and consi drstigi20seENNQF1 £ahe Yhewpebibrithggasesstihgeneof epdxy-3-
practically 10 noles or less relative to 1 nole of

3-but ene- lp2t&hd®l with kheepr esedhei P¥eBELES, othguazareenpetndcarangsa
conpound whi ch has an azo bond (-ra=Pd-) within the nolecule and of

whi ch decop®ogi tiyons b eoPLs At 4hE& LSmBEhOW 26RFriddnEXanBhesithageot
include an a.zon:itrl.l.e compound such as
butene-1,4-diol in the presence of dirhenium heptoxide (e.qg.
US 5336815) may be used.
10 As methanethiol, commercially available one may be
used and one produced from methanol and hydrogen sulfide.
Gaseous methanethiol may be used and liquid methanethiol
may be used. Liquid methanethiol can be prepared, for
example, by a method comprising bringing gaseous
15 methanethiol into a container cooled below the boiling
point thereof (6°C) to condense it.
The amount of methanethiol to be used is usually 1
mole or more relative to 1 mole of 3-butene-1,2-diol.
There is no upper limit particularly and considering
20 economical viewpoint, the amount thereof is practically 10
moles or less relative to 1 mole of 3-butene-1,2-diol.
In the present invention, the azo compound means a
compound which has an azo bond (-N=N-) within the molecule

and of which decomposition temperature is below 250°C.

25 Examples thereof include an azonitrile compound such as



3 i "'-azobisisobutyronitrile, 2,2'--azobis(2,4.-.

di et hyl val eronitrile), 2,2'-azobis(2-nethylbutyronitrile),

1,1 -azobi s(cycl ohexane-|-carbonitrile), 4,4'--azobis-4-
cyanopent anoi ¢ aci d, 2-phenylazo-2,4-dinethyl-4 5

met hoxyval eronitrile and 2-cyano- 2-propyl azof ormam de; an azoester
conmpound such as azobi si sobut anol diacetalre, nethyl
azobi si sobutyrate and et hyl azobisisobutyrate; an azoam di ne
conpound s@c¢cR'anz@p2'siapdbbityseBiamidienopr, @darepbidi(lRydr-ochl ori de; an
azoi m dazol i ne conpound such as 2,21 10

azobi s[ 2- (2immtdgzohilerdnyltypniepane], 2 'anzabda(i2deetypbundg rosuidirids ) ,
1, 1la- azobi sformam de, 1,1'-azohi s(N nethyl formam de) and

1, 1' - azobi s( N Nadbmeishyktovmasade) 1 - canthoan tazaal )kyl4 ,aorpewnd ssuch as
azo-#:ert-butane. Preferred are the azonitrile conpound, the

azoest er loyeaaspeumdnotike aaza@aandiphengaaRoeund 4a@d i@ yazai-m dazol i ne
conpound. The commercially avail able azo conpound is wusually used.

The apount methbhgvazereaireynd tadbe -ugecd-2 -pséalylin z dkdddbnies Qin
nore relative to 1 nole of 3-butene-1,2-diol. 20 There is no

speci fic uppekskiem boﬂl%@uinh S a6t aGRi1% iGodutBIA FidRs:iteL! ative
to 1 nole of +-butene-1,2-diol considering economcal viewpoint. The
reaction ofednyButeneilidobhuitPraded aiRt RAMGUNiBloYisisobutyrate; an
azoamidine compound such as 2,2'-azobis(2-amidinopropane)
dihydrochloride; an azoimidazoline compound such as 2,2'-
10 azobis[2-(2-imidazolin-2-yl)propane]; an azoamide compound
such as 1,1'-azobisformamide, 1,1'-azobis(N-
methylformamide) and 1,1'-azobis(N,N-dimethylformamide);
and an azoalkyl compound such as azo-tert-butane.
Preferred are the azonitrile compound, the azoester
15 compound, the azoamidine compound and the azoimidazoline
compound. The commercially available azo compound is
usually used.
The amount of the azo compound to be used is usually
0.001 mole or more relative to 1 mole of 3-butene-1,2-diol.
20 | There is no specific upper limit and it is practically 0.2
mole or less relative to 1 mole of 3-butene-1,2-diol
considering economical viewpoint.
The reaction of 3-butene-1,2-diol and methanethiol is

usually carried out in the absence of a solvent, and the

25 reaction may be carried out in the presence of a solvent.



usually carried out in the absence of a solvent, and the 25 reaction
may be carried out in the presence of a solvent, 4 The solvent is
not particularly limted in so far as it does not prevent the
reaction. Exanples thereof include watér; a hydrocarbon sol vent such
as hexane, heptane and toluene; a hal ogenated hydrocarbon sol vent
such as i chl orobesazesae and chloroform an ether solvent such as
diethyl ether, nethyl tert-butyl ether and tetrahydrofuran; an ester
sol vent suBheasoévayt Asenatepaatiepflpady ahiwmohed isobvefBrsaeshids
tert-hutanol; and a nitrite solvent such as acetonitrile and
propi oni tribes Theyprayebt tbedrakonéoor 1E@ainplesf sherebfatingilxder e.
The anobunt thereof to be used is not particularly limted, and it is
practi cal lyat@9:; par hgdrbyawbbghtodrehéssupbr at paxhnby wepghheofand
3-butene-1,2-diol considering volume efficacy. The reaction

t enper at ureotluéfiet sadependengten kiyadscairboid5 sbheeazoscohpasnd to be
used and the anmount thereof, and when the reaction tenperature is
too |®ow, tarloeabéhesnehandl yhpooegeds ;and, evher sbaveeackueh as
tenperature is too high, side reaction such as polynerization of

3- but ene- 1g2etHiyal e@ndrt hRephgduebrityupiaceeterlaakefteteantlieofuran;
reaction 20 is usually conducted in the range of -10 to 100C,

preferabl yanfe8té® BOGrent such as ethyl acetate; a tertiary alcohol
solvent such as tert-butanol; and a nitrile solvent such as
acetonitrile and propionitrile. They may be used alone or
10 in a form of a mixture. The amount thereof to be used is
not particularly limited, and it is practically 100 parts
by weight or less per 1 part by weight of 3-butene-1,2-diol
considering volume efficacy.
The reaction temperature differs depending on kinds of
15 the azo compound to be used and the amount thereof, and
when the reaction temperature is too low, the reaction
hardly proceeds and, when the reaction temperature is too
high, side reaction such as polymerization of 3-butene-1,2-
diol and the product may proceed. Therefore, the reaction
20 is usually conducted in the range of -10 to 100°C,
preferably of 0 to 50°C.
The reaction is usually conducted under ordinary
pressure conditions or pressurized conditions, and may be
conducted under reduced pressure conditions.

25 The reaction of 3-butene-1,2-diol and methanethiol is



The reaction is usually conducted under ordinary pressure conditions
or pressurized conditions, and may be conducted under reduced
pressure conditions. 25 The reaction of 3-butene-1,2-diol and

met hanethiol. is usually conducted by ni%ing 3--butene-1.,2-dial with
nmet hanet hiol in the presence of the azo conpound, and the m xing
order is not particularly limted. Wien the reaction is conducted
under ordinary pressure conditions, 5 the reaction is usually
conduct ed byualhet hoddoohpdi bivnyixadpustbngeaenilxfufdodf WikE azo
conmpound and 3-butene-1,2- diol at a given tenperature and bl ow ng
gaseous neéhaaehhobli hhothheprev¥henet hé tbactizoncogpoonduckead the
under pressurized conditions, the reaction is conducted, 10 for
exanpl e, byiaingt bodecompr heicngaaddcndatrhe aizmitcedpoumtienarithe
3--butene-1,2-diol into a container capable of sealing such as

aut ocl ave, rseatiiag fibecendtaina7uandrpoesdinagy gasecus eretndddtiivns,
into it at a given tenperature, and a nethod conprising adding the
azo cenpoutle 3ehuteda- lis2uibadigl candukitgdi dymet haneidd a@ompatisimnghe
above-nentioned sealing container, sealing the container and

adj usting ajast@hyen megpaiat yEethken azbe coapeuaid @nd g butene-1,2-
3-butene-1,2-dial, nethanethiol and the azo conpound fol |l owed by

adj usting aiolaael aeglbeﬂp%a die theeebhach1easly @asousn t he case

of 20 m xing 3-butene-1,2-diol with nethanethiol followed by
methanethiol 1nto them. When the reaction is conducted
under pressurized conditions, the reaction is conducted,

10 for example, by a method comprising adding the azo compound
and 3-butene-1,2-diol into a container capable of sealing
such as autoclave, sealing the container and pressing
gaseous methanethiol into it at a given temperature, and a
method comprising adding the azo compound, 3-butene-1,2-

15 diol and liquid methanethiol into the above-mentioned
sealing container, sealing the container and adjusting at a
given temperature. In the case of mixing 3-butene-1,2-diol,
methanethiol and the azo compound followed by adjusting at
a given temperature to effect reaction or in the case of

20 mixing 3-butene-1,2-diol with methanethiol followed by
adding the azo compound thereto to effect reaction, the
amount of methanethiol in the mixture containing 3-butene-
1,2-diol and methanethiol is preferably 4 moles or less

relative 1 mole of 3-butene-1,2-diol in order to start the

25 reaction smoothly.



addi ng the azo conpound thereto to effect reaction, the anount of
nmet hanet hiol in the m xture containing 3-butene- 1,2-diol and

met hanethiol is preferably 4 noles or less relative | nole of
3-butene-1,2-diol. in order to start thé 25 reaction snoothly. i

The progress of the reaction can be confirnmed by a conventional

anal ytical neans such as gas chromat ography, high performance lIiquid
chromat ography, thin layer chromatography, nuclear nagnetic
resonance spectthenBragheysi efahdei AeraFéanagabr pei eAnspsBeAuly a
anal ysis. After conpletion of the reaction, in the case of using an
| .i pophi.|¢eneent tonpbumdalybicekxanphes guch as gas chromatography,
(met hyl t hi o) but ane-1, 2-di ol can be isolated by renoving nethanethi ol
remai ned froghtperfeacinon higuiudechaodathenaphp,i thascésyary, addi ng
wat er or an apol ar solvent thereto, followed by extracting and
concent r at¢hmgondeo gbéphyednuaieeousapayeiccoasananng spectrum

4- (et hyl t hi o) butane-1,2-diol. In the case of using a hypophilic azo
conpound, dmalexbsphed idffaeetlybtibhoopbiubanepbcPrdimobneagshe.i sol ated
by renoving 15 nmet hanethi ol remained fromthe reaction m xture, and
then, if necessetyr acdphgtwaheofotha wahetibnsolinbkaeorgari 6f using
sol vent thereto, followed by extracting and concentrating the

obt ai ned ocdmabigoplayeic cand acahpgudd( nebhykikhinp) byt ane-

(methylthio)butane-1,2-diol can be isolated by removing
methanethiol remained from the reaction mixture, and then,
10 if necessary, adding water or an apolar solvent thereto,
followed by extracting and concentrating the obtained
aqueous layer containing 4-(methylthio)butane-1,2-diol. 1In
the case of using a hypophilic azo compound, for example,
4-(methylthio)butane-1,2-diol can be isolated by removing
15 methanethiol remained from the reaction mixture, and then,
if necessary, adding water or a water-insoluble organic
solvent thereto, followed by extracting and concentrating
the obtained organic layer containing 4-(methylthio)butane-
1,2-diol. Examples of the method for removing methanethiol
20 remained from the reaction mixture include a method
comprising concentrating the reaction mixture, and a method
comprising blowing an inert gas such as nitrogen gas into
the reaction mixture. Examples of the apolar solvent
include a hydrocarbon solvent such as hexane, heptane,

25 toluene and xylene, and the amount thereof to be used is



1, 2-diol. Exanples of the nethod for renoving nethanethiol 20
remained fromthe reaction mxture include a nmethod conprising
concentrating the reaction m xture, and a nmethod conprising bl ow ng
an inert gas such as nitrogen gas into ’the reaction mxture.
Exanpl es of the apol ar solvent include a hydrocarbon solvent such as
hexane, heptane, 25 toluene and xyl ene, and the anount thereof to be
used is .7 not particularly limted. Exanples of the water-insoluble
organi ¢ soh9énParhéfuderin ééméﬁeéolvgﬁ@mggéﬁ as ébpyvwatg&eincelakde
an ether solvent such as nethyl tort-.butyl ether besides the
above- nent pogedinydebeanbohnsdhdentn gaties shévamrsuftichhesesfthye be
used is not particularly limted. Exanples The present invention
wi |l be fuatheatel hodt ant ethby sBlappkesurh det melthiydl dwrtbbutyhe
present invention is not 10 limted by these Exanples. Exanple 1 To
a 100 m féebkregaspged whehabomagnehicdosedr hgdrocd88bong sofivent, and
3--butane-1,2-diol and 10 ng of 2,2 a zobisisobut:yronitr.ile were
addedS | ntbhéhemouxtutkeerdbfohbbabredsedgaseonstnptlranetifiaallynwdsmited.
bl ooned at an inner tenperature of 25C with stirring at a speed of
about 10 to 20 mLImn. over 1 hour. The m xture was further stirred
at

Examples

The present invention will be further illustrated by
Examples in detail below, but the present invention is not
10 limited by these Examples.
Example 1
To a 100 ml flask equipped with a magnetic stirrer,
880 mg of 3-butene-1,2-diol and 10 mg of 2,2'-
azobisisobutyronitrile were added. 1Into the mixture
15 obtained, gaseous methanethiol was blowed at an inner
temperature of 25°C with stirring at a speed of about 10 to
20 mL/min. over 1 hour. The mixture was further stirred at
the same temperature for 1 hour to effect reaction. After
completion of the reaction, methanethiol remained was
20 removed by blowing nitrogen into the reaction mixture, and
1245 mg of the oily matter containing 4-(methylthio)butane-
1,2-diol was obtained. This oily matter was analyzed by
gas chromatography area percentage method to find the yield
of 4-(methylthio)butane-1,2-diol was 73% and 3-butene-1,2-

25 diol was remained in 27%.



the sanme tenperature for 1 hour to effect reaction. After conpletion
of the reaction, neths.nethiol renmained was 20 renoved by bl ow ng
nitrogen into the reaction mxture, and 1245 ng of the oily matter
cont ai ni ng 4-(nethylthio)butane- 1,2--3iol was obtained. This oily
matter was anal yzed by gas chronatograd%y area percentage nethod to
find the yield of 4-(nethyithio)butane-1,2--diol was 73% and
3-butene-1,2- 25 diol was remained in 27% Exanple 2 To a 1(10 m .

aut ocl ave equi pped with a magnetic stirrer, 1300 ng of
3-butane-1,2-diol and 20 ng of 2,2° 5 azoh:i. si.sohutyroni.t.r.i..le
were added. After cooling the mxture obtained at an inner

t enper at ur Exampde: 2 1400 ng of |iquid nethanethiol was added
thereto. The autoclave was sealed, and then the m xture was stirred

at 30C for 2 HourslO@ eflf @sttocdasts @uuiTme drdsdurae NagRifd presisine)
of 10 internal autoclave at the point of starting the reaction was 2
kg/ ct at 2 ahd00hmgppés Suba tegaude 2prddsslurea)d @0 imet @thadl, 2 'aut ocl ave at
the point of conpletion of the reaction was 1 kg/cnR2. After
conpl &t i onaebbtihe spbadtyirom i tndtllkanetts @ddedsmaiffes mas aldmsy édieby
bl owi ng nitrogen into the reaction 15 m xture, and 1790 ng of the
oi |y mattemigtntai pbgised at bt dinved: tEnsmEtiuyreraif €/°C,Wwa400 mg of
anal yzed by gas chromat ography area percent age net hod
ligquid methanethiol was added thereto. The autoclave was
sealed, and then the mixture was stirred at 30°C for 2
hours to effect reaction. The pressure (gauge pressure) of
10 internal autoclave at the point of starting the reaction
was 2 kg/cm2 and the pressure (gauge pressure) of internal
autoclave at the point of completion of the reaction was 1
kg/cmz. After completion of the reaction, methanethiol
remained was removed by blowing nitrogen into the reaction
15 mixture, and 1790 mg of the oily matter containing 4-
(methylthio)butane-1,2-diol was obtained. This oily matter
was analyzed by gas chromatography area percentage method
to £find the yield of 4-(methylthio)butane-1,2-diol was 67%
and 3-butene-1,2-diol was remained in 33%.
20
Example 3
To a 100 ml autoclave equipped with a magnetic stirrer,
1300 mg of 3-butene-1,2-diol and 20 mg of

azobisisobutyronitrile were added. After cooling the

25 mixture obtained at an inner temperature of 0°C, 1400 mg of



to find the yield of 4-(nethylthio)butane-i.,2-diol was 67% and
3-butene-1,2-diol was remained in 33% 20 Exanple 3 To a 100 m

aut ocl ave equi pped with a magnetic stirrer, 1300 ng of
3-butene-1,2-diol and 20 ng of azohi si sghutyr onitrile were added.
After cooling the 25 m xture obtained at "an i nner tenperature of 0C
1400 ng of 9 liquid nethanethiol was added thereto. The autocl ave was
seal ed, and then the m xture was stirred at 40C for 4 hours to

ef fect reaction.. Th ressur auge.pressure), of jnternal autoclave

ot the por dtgna ST S aREitat Ry hiamt Freliecedte

(gauge pressure). of internal autoclave at the,)ggi nt of conpletion of

the reacti"6¥ A KD theamF Lo &t | D oF e hat readt it ¢

nmet hanet hi ol renai ned was renoved by blowi ng nitrogen into the

reaction ni’oMFce tarkd TR0H0 TRAGTIThe of 1§ PRETErC20(9dReQi ATAgSure) of

4- (met hyl thio)butane. .|, 2. diol was obtained. This oily matter was

anal yzed by"g&ETHr Gttgraphy2arde preitenthgetasthod thefraacthen

yield of 4- (nethylthio)butane- 1,2-diol was 94% and

3- but €ne- i ¥25di%l°> K epaidndde pregsurs (gauge pressure) of
internal autoclave at the point of completion of the
reaction was 0.5 kg/cm®’. After completion of the reaction,
methanethiol remained was removed by blowing nitrogen into
the reaction mixture, and 1990 mg of the oily matter

10 containing 4-(methylthio)butane-1,2-diol was obtained.

This oily matter was analyzed by gas chromatography area
percentage method to £ind the yield of 4-
(methylthio)butane-1,2-diol was 94% and 3-butene-1,2-diol

was remained in 5%.

15
Example 4
To a 50 ml autoclave equipped with a magnetic stirrer,
2000 mg of 3-butene-1,2-diol and 20 mg of 2,2'-azobis{2-(2-
imidazolin-2-yl)propane] were added. After cooling the
20 mixture obtained at an inner temperature of 0°C, 1500 mg of

liquid methanethiol was added thereto. The autoclave was
sealed, and then the mixture was stirred at 40°C for 4
hours to effect reaction. The pressure (gauge pressure) of
internal autoclave at the point of starting the reaction

25 was 2.5 kg/cm® and the pressure (gauge pressure) of



Exanple 4 To a 50 m autoclave equi pped with a magnetic stirrer,
2000 nmg of 3-butene-1,2-diol and 20 ng of 2, 2-azobis(2-(2-

i m dazol i n-2- yI)propane) were added. After coollng the 20 m xture
obtained at an inner tenper :t.ure of 0C,,1500 ng of |iquid

met hanet hi ol was added thereto. The autoclave was seal ed, and then
the mixture was stirred at 40C for 4 hours to effect reaction. The
pressure (gauge pressure) of internal aut ocl ave at the point of

starting t ctii an. .25 was /ch nd ssure auge
pressure) o?ltf aﬁlnt‘—ieurtn0 o i oacii ave a‘%ojtr%"e %l%?“?%f Jo%‘bléf'{g’%e of the
reacti on was 0.5 /cn1 er anl on of t reactio

met hanet hi 61° 3 ems é”(fsvvao g é?ﬁfv‘@b by *6 ﬁg?“Wq‘ter tdg&n cifng%le iggction,
reaction m xt re. nd 10 of (i acetate was added 5 thereto to
obtai n t he SETRIE Eont vf%tmcew%)m%wan@ B OFogaReinto
sol ution obtai ned was anal zed Eﬂy QFS chronate%{a hy i nternal

st andar d od &35 L9y IS}‘?'el bl Y-q it MR o‘g)%?%ﬁ% Ya9_gfded
was 94% and_ 3 butane-I|,2-diol was remained in 51, 10 Exanple 5

Accor di ng tS‘e&”eéi%qurO%ﬁbrt}% %‘hlditjfﬂn BN EINY 4he sol ution

cont ai ni ng 4 (et h)ﬁ t hi 0) but ane- 1 2-di ol was
methylthio)bdtane-1, “diol. The solution obtained was

analyzed by gas chromatography internal standard method to
find the yield of 4-(methylthio)butane-1,2-diol was 94% and

3-butene-1,2-diol was remained in 5%.

10
Example 5
According to a similar manner as that of Example 4,
the solution containing 4-(methylthio)butane-1,2-diol was
obtained except that methyl azobisisobutyrate was used in
15 place of 2,2'-azobis[2-(2-imidazolin-2-yl)propanel. The

yield of 4-(methylthio)butane-1,2-diol was 98%.



obt ai ned except that nethyl azobi.sisobutyrate was used in 15 pl ace
of 2,2'-azobis[2-(2-imdazolin-2-yl)propane]. The yield of

4- (et hyl t hi o) butane-1, 2-diol was 901. 11 CLAIMS 5 1. A nethod for
produci ng 4- (nei.hylthio) butan.e- 1,2-dioi which conprises reacting
3-butane-1,2-d.iol with methanethiol i'n the presence of an azo
conpound, wherein the azo conmpound is an azoester conpound or an
azoi m dazelin_e conpound, at a tenperature of from40"Cto to 50C,

2, The nethod according to claiml1, odreres n the azo conpound is
4,41- azobi s- 4- cyanopent anoi C aci d, 2-cyano-2- propyl azof or mam de,
azobi si sobutyrate, or 2,21-azobis[2-(2- 15 i m dazolin-2yl)propane].

5 1 A method for producing 4-(methylthio)butane-
1,2-diol which comprises reacting 3-butene-1,2-diol with
methanethiol in the presence of an azo compound, wherein
the azo compound is an azoester compound Or an
azoimidazoline compound, at a temperature of from 40°C to

10 50°C.

2 The method according to claim 1, wherein the azo
compound is 4,4'-azobis-4-cyanopentanoic acid, 2-cyano-2-
propylazoformamide, azobisisobutyrate, or 2,2'-azobis[2-(2-

15 imidazolin-2yl)propane] .



