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(57) ABSTRACT

According to the present invention, it is possible to provide a
thiol compound represented by formula (1):

S R,
( iRZ
S—=S

wherein R, is CH,SCH,CH,SH, and R, is hydrogen.

In addition, according to the present invention, it is possible to
provide a mixture of the thiol compound and 4-mercaptom-
ethyl-1,8-dimercapto-3,6-dithiaoctane, wherein the ratio of
the thiol compound is 0.001 to 5.0% by mass.
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NOVEL THIOL COMPOUND AND
COMPOSITION FOR OPTICAL MATERIALS
USING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to a thiol compound
suitably used for optical materials such as a plastic lens, a
prism, an optical fiber, an information recording substrate and
a filter, in particular a plastic lens, and a composition for
optical materials using the same.

BACKGROUND ART

[0002] Plastic lenses are lightweight, highly tough and easy
to be dyed. Properties particularly required for plastic lenses
are: low specific gravity; high transparency; low yellowness;
high refractive index and high Abbe number as optical prop-
erties; high heat resistance; high strength; and the like. A high
refractive index allows a lens to be thinner, and a high Abbe
number reduces the chromatic aberration of a lens.

[0003] Recently, as raw materials for plastic lenses for eye-
glasses, many organic compounds having a sulfur atom have
been reported. Among such compounds, polythiol com-
pounds having a sulfur atom are, for example, reacted with an
isocyanate to be used as polythiourethane resins excellent in
impact resistance, or reacted with an episulfide to be used as
resins having an excellent refractive index, and thus well
known as useful compounds (Patent Documents 1 and 2).
Among them, 4-mercaptomethyl-1,8-dimercapto-3,6-dithi-
aoctane is a typical compound (Patent Document 3).

PRIOR ART DOCUMENTS

Patent Documents

[0004] Patent Document 1: Japanese Laid-Open Patent
Publication No. H02-270859

Patent Document 2: Japanese Laid-Open Patent Publication
No. H10-298287

Patent Document 3: Japanese Laid-Open Patent Publication
No. H09-110955

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0005] However, in the case of a resin obtained from a
composition for optical materials comprising this compound,
optical distortion tends to occur in tightly curved lenses. In
optical applications, products in which distortion occurs are
regarded as defective products, the yield of obtained resin is
significantly reduced, and it is economically disadvanta-
geous. Therefore, the improvement thereof is desired.
[0006] Specifically, the problem to be solved by the present
invention is to provide a composition for optical materials
free of distortion with respect to resins obtained with use of
4-mercaptomethyl-1,8-dimercapto-3,6-dithiaoctane.

Means for Solving the Problems

[0007] Under such circumstances, the present inventors
diligently made researches and found that the aforementioned
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problems can be solved by a compound represented by for-
mula (1) below, and thus the present invention was achieved.
Specifically, the present invention is as follows:

[1] A thiol compound represented by formula (1):

M

Ro

wherein R, and R, each independently represent hydrogen or
CH,SCH,CH,SH, and R, and R, are not the same.

[2] A method for producing the thiol compound represented
by formula (1) according to item [1], comprising subjecting
SH groups in 4-mercaptomethyl-1,8-dimercapto-3,6-dithi-
aoctane which is a compound represented by formula (2) to
disulfidation by means of an intramolecular reaction using a
halogen compound and a basic compound:

SH
HS/\/S\)iS/\/SH

[3] A mixture of the thiol compound according to item [ 1] and
a compound represented by formula (2), wherein the ratio of
the thiol compound according to item [1] is 0.001 to 5.0% by

mass:
SH
/\/S\)i /\/SH
HS S

[4] A composition for optical materials, which comprises the
mixture according to item [3] and at least one of a polyiso-
cyanate compound and an episulfide compound.

[5] A method for producing an optical material, which com-
prises adding a polymerization catalyst to the composition for
optical materials according to item [4] in an amount 0f0.0001
to 10% by mass relative to the total amount of the composition
for optical materials to polymerize and cure the composition.
[6] An optical material obtained by the production method
according to item [5].

[7] An optical lens comprising the optical material according
to item [6].

@

@

Advantageous Effect of the Invention

[0008] According to the present invention, it is possible to
provide a composition for optical materials free of distortion
with respect to resins obtained with use of 4-mercaptomethyl-
1,8-dimercapto-3,6-dithiaoctane.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 shows results of 1H-NMR analysis of the
compound represented by formula (1).
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[0010] FIG. 2 shows results of mass spectrometry of the
compound represented by formula (1).
[0011] FIG. 3 shows results of infrared spectroscopy of the
compound represented by formula (1).

EMBODIMENTS FOR CARRYING OUT THE
INVENTION

[0012] The present invention relates to a compound repre-
sented by formula (1) above and a mixture of the compound
represented by formula (1) and a compound represented by
formula (2) above, wherein the ratio of the compound repre-
sented by formula (1) is 0.001 to 5.0% by mass.

[0013] Hereinafter, the compound of the present invention,
i.e., the compound represented by formula (1) will be
described in detail.

[0014] In the present invention, the compound represented
by formula (1) above is used. Compounds of formula (1) may
be used solely, or two of them may be used in combination.
[0015] As the method for producing the compound repre-
sented by formula (1) of the present invention, it is easiest to
use the compound of formula (2) as a starting material.
[0016] SH groups in the compound of formula (2) are sub-
jected to disulfidation by means of an intramolecular reaction
using a halogen compound and a basic compound. Specific
examples of the halogen compound to be used for disulfida-
tion are chlorine, bromine and iodine, but preferred are bro-
mine and iodine. The amount of the halogen compound to be
used is 0.1 to 5 mol relative to 1 mol of the compound
represented by formula (2). The amount is preferably 0.2 to 3
mol, and more preferably 0.3 to 1 mol. When the amount is
less than 0.1 mol, larger amounts of unreacted raw materials
remain, and when the amount is more than 5 mol, the yield is
reduced due to oligomerization and therefore it is economi-
cally undesirable.

[0017] Specific examples of the basic compound are
sodium carbonate, potassium carbonate, magnesium carbon-
ate, calcium carbonate, sodium hydrogen carbonate, potas-
sium hydrogen carbonate, sodium hydroxide, potassium
hydroxide, magnesium hydroxide and calcium hydroxide.
Preferred are sodium carbonate, potassium carbonate, mag-
nesium carbonate, calcium carbonate, sodium hydrogen car-
bonate and potassium hydrogen carbonate.

[0018] The amount of the basic compound to be used is 0.1
to 10 mol relative to 1 mol of the compound represented by
formula (2). The amount is preferably 0.2 to 5 mol, and more
preferably 0.3 to 3 mol. When the amount is less than 0.1 mol
or more than 10 mol, larger amounts of unreacted raw mate-
rials remain, and therefore it is economically undesirable.
[0019] A solvent may be used but does not have to be used.
When using a solvent, water, alcohols, ethers, ketones, aro-
matic hydrocarbons and halogenated hydrocarbons can be
used. Specific examples thereof include water, methanol,
ethanol, propanol, isopropanol, diethyl ether, tetrahydrofu-
ran, dioxane, methyl cellosolve, ethyl cellosolve, butyl cello-
solve, methyl ethyl ketone, acetone, benzene, toluene,
xylene, dichloromethane, chloroform and chlorobenzene.
Among them, preferred are water, methanol, ethanol, toluene,
dichloromethane and chloroform, and most preferred are
methanol, ethanol and toluene.

[0020] The reaction temperature is not particularly limited
as long as it is for reaction progress, but is preferably —10 to
150° C., more preferably 0 to 120° C., and even more pref-
erably 10 to 100° C. The reaction time is not particularly
limited, but is usually 20 hours or less. When the reaction
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temperature is lower than -10° C., the reaction does not
proceed or proceed too slowly and it is undesirable. When the
reaction temperature is higher than 150° C., oligomerization
occurs, resulting in a high molecular weight and it is unde-
sirable.

[0021] The compound represented by formula (1) obtained
in this way is used together with the compound represented by
formula (2) to provide a composition for optical materials.
[0022] The present invention relates to a mixture of the
compound represented by formula (1) and the compound
represented by formula (2), wherein the ratio of the com-
pound represented by formula (1) is 0.001 to 5.0% by mass.
The ratio of the compound represented by formula (1) is
preferably 0.005 to 3.0% by mass, and more preferably 0.01
to 1.5% by mass. When the ratio of the compound represented
by formula (1) is less than 0.001% by mass, effects exerted
may be insufficient, and when the ratio is more than 5.0% by
mass, the heat resistance may be reduced.

[0023] The composition for optical materials of the present
invention comprises the aforementioned mixture of the com-
pound represented by formula (1) and the compound repre-
sented by formula (2) and a polyisocyanate compound and/or
an episulfide compound.

[0024] Polyisocyanate compounds to be used for the com-
position for optical materials of the present invention may be
used solely, or two or more of them may be used in combi-
nation.

[0025] Specific examples thereof include diethylene diiso-
cyanate, tetramethylene diisocyanate, hexamethylene diiso-
cyanate, trimethylhexamethylene diisocyanate, cyclohexane
diisocyanate, 1,3-bis(isocyanatemethyl)cyclohexane, 1,4-bis
(isocyanatemethyl)cyclohexane, isophorone diisocyanate,
2,6-bis(isocyanatemethyl)decahydronaphthalene, lysine tri-
isocyanate, tolylene diisocyanate, o-tolidine diisocyanate,
diphenylmethane diisocyanate, diphenylether diisocyanate,
3-(2'-isocyanatecyclohexyl)propylisocyanate, isopropy-
lidene bis(cyclohexyl isocyanate), 2,2'-bis(4-isocyanatephe-
nyl)propane, triphenylmethane triisocyanate, bis(diisocyan-
atetolyl)phenylmethane, 4,4' 4"-triisocyanate-2,5-
dimethoxyphenylamine, 3,3'-dimethoxybenzidine-4,4'-
diisocyanate, 1,3-phenylene diisocyanate, 1,4-phenylene
diisocyanate, 4,4'-diisocyanatebiphenyl, 4,4'-diisocyanate-3,
3'-dimethylbiphenyl, dicyclohexylmethane-4,4'-diisocyan-
ate, 1,1'-methylenebis(4-isocyanatebenzene), 1,1'-methyl-
enebis(3-methyl-4-isocyanatebenzene), m-xylylene
diisocyanate, p-xylylene diisocyanate, m-tetramethyl
xylylene diisocyanate, p-tetramethyl xylylene diisocyanate,
1,3-bis(2-isocyanate-2-propyl)benzene, 2,6-bis(isocyanate-
methyl)naphthalene, 1,5-naphthalene diisocyanate, bis(iso-
cyanatemethyl)tetrahydrodicyclopentadiene, bis(isocyanate-
methyl)dicyclopentadiene, bis(isocyanatemethyl)
tetrahydrothiophene, bis(isocyanatemethyl)norbornene, bis
(isocyanatemethyl)adamantane, thiodiethyl diisocyanate,
thiodipropyi diisocyanate, thiodihexyl diisocyanate, bis[(4-
isocyanatemethyl)phenyl]sulfide, 2,5-diisocyanate-1,4-
dithiane, 2,5-diisocyanatemethyl-1,4-dithiane, 2,5-diisocy-
anatemethylthiophene, dithiodiethyl diisocyanate and
dithiodipropyl diisocyanate.

[0026] However, the polyisocyanate compound targeted by
the present invention is not limited to the above-described
examples, and these compounds may be used solely, or two or
more of them may be used in combination.

[0027] Among them, at least one compound selected from
isophorone diisocyanate, tolylene diisocyanate, diphenyl-
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methane diisocyanate, hexamethylene diisocyanate, m-xy-
lylene diisocyanate, p-xylylene diisocyanate, m-tetramethyl
xylylene diisocyanate, p-tetramethyl xylylene diisocyanate,
1,3-bis(isocyanatemethyl)cyclohexane, 1,4-bis(isocyanate-
methyl)cyclohexane, bis(isocyanatemethyl)norbornene and
2,5-diisocyanatemethyl-1,4-dithiane is a preferred specific
example. Isophorone diisocyanate, tolylene diisocyanate,
diphenylmethane diisocyanate, hexamethylene diisocyanate,
1,3-bis(isocyanatemethyl)cyclohexane and m-xylylene
diisocyanate are particularly preferred, and isophorone diiso-
cyanate, m-xylylene diisocyanate and 1,3-bis(isocyanatem-
ethyl)cyclohexane are most preferred.

[0028] Further, the ratio of the SH groups in the thiol com-
pound to the NCO groups in the polyisocyanate compound,
i.e., (SH group/NCO group) is preferably 0.8 to 2.5, more
preferably 0.9 to 2.25, and even more preferably 0.95 to 2.0.
When the above-described ratio is less than 0.8, a lens may
turn yellow at the time of molding, and when the ratio is more
than 2.5, the heat resistance may be reduced.

[0029] Examples of the episulfide compound to be used in
the present invention include episulfides such as bis(-epithi-
opropyl)sulfide, bis(p-epithiopropyedisulfide, bisp-epithi-
opropylthio)methane,  1,2-bis(f-epithiopropylthio)ethane,
1,3-bis(p-epithiopropylthio)propane and 1,4-bis(p-epithi-
opropylthio)butane. Such compounds may be used solely, or
two or more compounds may be used in combination.
[0030] However, the episulfide compound to be used in the
present invention is not limited to the above-described
examples, and these compounds may be used solely, or two or
more of them may be used in combination.

[0031] Among the above-described compounds, bis(f-epi-
thiopropyl)sulfide and bis(f-epithiopropyl)disulfide are pre-
ferred, and bis(f-epithiopropyl)sulfide is most preferred.
[0032] Inthe present invention, other polythiol compounds
may be used for combined use. Polythiol compounds may be
used solely, or two or more of them may be used in combi-
nation.

[0033] Specific examples thereof include methanedithiol,
methanetrithiol, 1,2-dimercaptoethane, 1,2-dimercaptopro-
pane, 1,3-dimercaptopropane, 2,2-dimercaptopropane, 1,4-
dimercaptobutane, 1,6-dimercaptohexane, bis(2-mercaptoet-
hyl)ether, bis(2-mercaptoethyl)sulfide, 1,2-bis(2-
mercaptoethyloxy)ethane, 1,2-bis(2-mercaptoethylthio)
ethane, 2,3-dimercapto-1-propanol, 1,3-dimercapto-2-
propanol, 1,2,3-trimercaptopropane, 2-mercaptomethyl-1,3-
dimercaptopropane, 2-mercaptomethyl-1,4-
dimercaptobutane, 2-(2-mercaptoethylthio)-1,3-
dimercaptopropane, 2,4-dimercaptomethyl-1,5-dimercapto-
3-thiapentane, 4,8-dimercaptomethyl-1,11-dimercapto-3,6,
9-trithiaundecane, 4,7-dimercaptomethyl-1,11-dimercapto-
3,6,9-trithiaundecane, 5,7-dimercaptomethyl-1,11-
dimercapto-3,6,9-trithiaundecane, 1,1,1-tris
(mercaptomethyl)propane, tetrakis(mercaptomethyl)
methane, ethyleneglycol bis(2-mercaptoacetate),
ethyleneglycol bis(3-mercaptopropionate), diethyleneglycol
bis(2-mercaptoacetate), diethyleneglycol bis(3-mercapto-
propionate), 1,4-butanediol bis(2-mercaptoacetate), 1,4-bu-
tanediol bis(3-mercaptopropionate), trimethylolpropane tris
(thioglycolate), trimethylolpropane tris(mercapto
propionate), pentaerythritol tetrakis-thioglycolate, pen-
taerythritol tetrakis-mercaptopropionate, 1,2-dimercaptocy-
clohexane, 1,3-dimercaptocyclohexane, 1,4-dimercaptocy-
clohexane, 1,3-bis(mercaptomethyl)cyclohexane, 1,4-bis
(mercaptomethyl)cyclohexane, 2,5-dimercaptomethyl-1,4-
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dithiane, 2,5-dimercaptomethyl-1,4-dithiane, 2,5-bis(2-
mercaptoethylthiomethyl)-1,4-dithiane, 2,5-
dimercaptomethyl-1-thiane, 2,5-dimercaptoethyl-1-thiane,
2,5-dimercaptomethylthiophene,  1,2-dimercaptobenzene,
1,3-dimercaptobenzene, 1.4-dimercaptobenzene, 1,3-bis
(mercaptomethyl)benzene,  1,4-bis(mercaptomethyl)ben-
zene, 2,2'-dimercaptobiphenyl, 4,4'-dimercaptobiphenyl, bis
(4-mercaptophenyl)methane, 2,2-bis(4-mercaptophenyl)
propane, bis(4-mercaptophenyl)ether, bis(4-
mercaptophenyl)sulfide, bis(4-mercaptophenyl)sulfone, bis
(4-mercaptomethylphenyl)methane, 2,2-bis(4-
mercaptomethylphenyl)propane, bis(4-
mercaptomethylphenyl)ether, bis(4-mercaptomethylphenyl)
sulfide, 2,5-dimercapto-1,3,4-thiadiazole, 3,4-
thiophenedithiol and 1,1,3,3-tetrakis(mercaptomethylthio)
propane.

[0034] Among them, bis(2-mercaptoethyl)sulfide, 2,5-
dimercaptomethyl-1,4-dithiane,  1,3-bis(mercaptomethyl)
benzene, 1,4-bis(mercaptomethyl)benzene, 4,8-dimercap-
tomethyl-1,11-dimercapto-3,6,9-trithiaundecane, 4,7-
dimercaptomethyl-1,11-dimercapto-3,6,9-trithiaundecane,
5,7-dimercaptomethyl-1,11-dimercapto-3,6,9-trithiaunde-
cane, 1,1,3,3-tetrakis(mercaptomethylthio)propane, pen-
taerythritol tetrakis-mercaptopropionate, pentaerythritol tet-
rakis-thioglycolate, trimethylolpropane tris(thioglycolate)
and trimethylolpropane tris(mercapto propionate) are pre-
ferred, bis(2-mercaptoethyl)sulfide, 2,5-bis(2-mercaptom-
ethyl)-1,4-dithiane, 1,3-bis(mercaptomethyl)benzene, pen-
taerythritol tetrakis-mercaptopropionate and pentaerythritol
tetrakis-thioglycolate are more preferred, and bis(2-mercap-
toethyl)sulfide and 2,5-dimercaptomethyl-1,4-dithiane are
most preferred.

[0035] When obtaining an optical material by polymeriz-
ing and curing the composition for optical materials of the
present invention, it is preferred to add a polymerization
catalyst. As the polymerization catalyst, publicly-known ure-
thanation catalysts and episulfide polymerization catalysts
can be used. Preferred are organotins, amines, phosphines
and onium salts. Particularly preferred are organotins and
onium salts, and among them, organotins, quaternary ammo-
nium salts and quaternary phosphonium salts are preferred.
[0036] The amount of the polymerization catalyst to be
added cannot be determined categorically because it varies
depending on the components of the composition, the mixing
ratio and the method for polymerization and curing, but the
amount is usually 0.0001% by mass to 10% by mass, prefer-
ably 0.001% by mass to 5% by mass, more preferably 0.01%
by mass to 1% by mass, and most preferably 0.01% by mass
to 0.5% by mass relative to 100% by mass of the total of the
composition for optical materials. When the amount of the
polymerization catalyst to be added is more than 10% by
mass, the composition may be rapidly polymerized. When the
amount of the polymerization catalyst to be added is less than
0.0001% by mass, the composition for optical materials may
be insufficiently cured, resulting in poor heat resistance.
[0037] Moreover, in the production of the optical material
according to the production method of the present invention,
it is surely possible to add additives such as an ultraviolet
absorber, a blueing agent and a pigment to the composition
for optical materials to further improve practicability of the
optical material obtained.

[0038] Preferred examples of the ultraviolet absorber
include benzotriazole-based compounds, and particularly
preferred are 2-(2-hydroxy-5-methylphenyl)-2H-benzotria-
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zol, 5-chloro-2-(3,5-di-tert-butyl-2-hydroxyphenyl)-2H-
benzotriazol, 2-(2-hydroxy-4-octylphenyl)-2H-benzotriazol,
2-(2-hydroxy-4-methoxyphenyl)-2H-benzotriazol, 2-(2-hy-
droxy-4-ethoxyphenyl)-2H-benzotriazol, 2-(2-hydroxy-4-
butoxyphenyl)-2H-benzotriazol,  2-(2-hydroxy-4-octylox-
yphenyl)-2H-benzotriazol and 2-(2-hydroxy-5-t-
octylphenyl)-2H-benzotriazol.

[0039] Theamountoftheultraviolet absorberto be added s
usually 0.01 to 5% by mass relative to 100% by mass of the
total of the composition for optical materials.

[0040] When polymerizing and curing the composition for
optical materials, publicly-known additives such as an inter-
nal mold release agent, an antioxidant and a polymerization
modifier may be added according to need.

[0041] The composition for optical materials thus obtained
is injected into a mold or the like and polymerized to obtain an
optical material.

[0042] At the time of cast-molding the composition for
optical materials of the present invention, it is preferred to
filter and remove impurities using, for example, a filter having
apore diameter of about 0.1 to 5 pm in terms of improving the
quality of the optical material of the present invention.
[0043] The composition for optical materials of the present
invention is usually polymerized as described below. Specifi-
cally, the curing time is usually 1 to 100 hours, and the curing
temperature is usually —10° C. to 140° C. The polymerization
is conducted by carrying out a step of retaining the composi-
tion at a predetermined polymerization temperature for a
predetermined amount of time, a step of increasing the tem-
perature at arate of 0.1° C. to 100° C./h and a step of decreas-
ing the temperature at a rate of 0.1° C. to 100° C./h, or a
combination of these steps.

[0044] Further, it is preferred to anneal the obtained optical
material ata temperature of 50to 150° C. for about 10 minutes
to 5 hours after curing is completed in terms of eliminating
distortion of the optical material of the present invention.
Moreover, the obtained optical material may be subjected to
a surface treatment such as dyeing, hard coating, impact-
resistant coating, antireflection treatment and imparting anti-
fog properties according to need.

[0045] The optical material of the present invention can be
suitably used as an optical lens.

EXAMPLES

[0046] Hereinafter, the present invention will be specifi-
cally described by way of working examples and comparative
examples. However, the present invention is not limited to the
below-described working examples.

1. 1 H-NMR measurement

[0047] The measurement was carried out using JNM-
LA500 manufactured by JEOL Ltd.

2. Mass spectrometry

[0048] The measurement was carried out according to the
ionization method EI using HP6890/MS5973 which is a gas
chromatograph mass spectrometer manufactured by Agilent
Technologies, in which DB-5MS (Agilent Technologies) is
attached to a capillary column.

3. Infrared spectroscopy

[0049] The measurement was carried out using FT/IR-4200
manufactured by JASCO Corporation with ATR PRO450-S
being attached thereto.

4. Method for quantitating the compound of formula (1)
[0050] The quantitation was carried out according to the
absolute calibration curve method using a capillary gas chro-
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matograph (manufactured by Shimadzu Corporation,
GC2010, detector: hydrogen flame ionization detector
(FID)), in which DB-5MS (Agilent Technologies) is attached
to a capillary column.

5. Distortion

[0051] A composition for optical materials was injected
into a —15D lens mold having a diameter of 70 mm composed
of two glass plates and a tape to be polymerized and cured.
After cooling, the obtained product was released from the
mold and annealed, and after that, it was visually observed
using a high pressure mercury vapor lamp. 10 products were
produced, and the case where no distortion was observed
regarding 10 products was rated as “A”, the case where dis-
tortion was observed regarding 1 product was rated as “B”,
the case where distortion was observed regarding 2 products
was rated as “C”, and the case where distortion was observed
regarding 3 or more products was rated as “D”. A, B and C are
regarded as acceptable, but A and B are preferred, and A is
particularly preferred.

Example 1

[0052] 13.2 parts by mass of the compound represented by
formula (2) and 5.5 parts by mass of sodium carbonate were
put into a 300 mL four-neck reaction flask equipped with a
stirrer, a reflux cooling tube, a nitrogen gas purge tube and a
thermometer. A solution obtained by dissolving 10.3 parts by
mass of iodine in 80 parts by mass of ethanol was added
dropwise thereto at 10° C. over 30 minutes. Next, 50 parts by
mass of chloroform was added thereto, and the mixture was
washed with an acid and washed with water, and the solvent
was removed under reduced pressure with heating. To the
obtained reaction product, a solution obtained by dissolving
90 parts by mass of toluene and 0.2 parts by mass of potas-
sium hydroxide in 5 parts by mass of methanol was added,
and the mixture was heated to reflux for 90 minutes. The
toluene solution was washed with an acid and washed with
water, and toluene was removed under reduced pressure with
heating. The obtained reaction product was purified by means
of silica gel column chromatography, thereby obtaining 5.0
parts by mass of the compound represented by formula (1).
The results of 1H-NMR analysis (FIG. 1), mass spectrometry
(FIG. 2) and infrared spectroscopy (FIG. 3) are shown below.
1H-NMR spectrum (CDCI3): 8=1.77 (1H), 2.7-3.5 (13H)

(analysis value) (calculation value)

Mass spectrum (EI): 258 258

Infrared absorption spectrum: 2535 cm-1 (characteristic
absorption of mercaptan)

Example 2

[0053] The compound represented by formula (1) obtained
in Example 1 was mixed with the compound represented by
formula (2), and mixtures of the compound represented by
formula (1) and the compound represented by formula (2), in
which the respective ratios of the compound represented by
formula (1) are 0.001, 0.005, 0.01, 1.5,3.0 and 5.0% by mass,
were obtained.
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Examples 3-8 and Comparative Example 1

[0054] 0.015 parts by mass of dibutyltin dichloride as a
curing catalyst and 0.10 parts by mass of dioctyl phosphate
were mixed with and dissolved in 52 parts by mass of 1,3-bis
(isocyanatemethyl)benzene at 10 to 15° C. Further, 48 parts
by mass of the mixture of Example 2 comprising 4-mercap-
tomethyl-1,8-dimercapto-3,6-dithiaoctane as the main com-
ponent was mixed therewith to obtain a homogeneous solu-
tion. This homogeneous mixture was defoamed under 600 Pa
for 1 hour, and after that, it was filtered using a PTFE filter of
1 um, injected into a +5D mold having a diameter of 70 mm,
polymerized at a temperature of from 40° C. to 130° C. over
24 hours, and then released from the mold. In this way, optical
materials of Examples 3-8 were obtained.

[0055] The process was carried out in a manner similar to
that in Example 3, except that a mixture of the compound
represented by formula (1) and the compound represented by
formula (2), in which the ratio of the compound represented
by formula (1) is 10.0% by mass, was used instead of the
mixture of Example 2 comprising 4-mercaptomethyl-1,8-
dimercapto-3,6-dithiaoctane as the main component, thereby
obtaining an optical material of Comparative Example 1. The
results are shown in Table 1.

TABLE 1

Mixture  Ratio of (1) in

(parts by the mixture Isocyanate
Examples mass) (% by mass)  (parts by mass)  Distortion
Example 3 48.0 0.001 52.0 C
Example 4 48.0 0.005 52.0 B
Example 5 48.0 0.01 52.0 A
Example 6 48.0 1.5 52.0 A
Example 7 48.0 3.0 52.0 B
Example 8 48.0 5.0 52.0 C
Comparative 48.0 10.0 52.0 D

Example 1

Examples 9-14 and Comparative Example 2

[0056] To 77 parts by mass of bis(f-epithiopropyl)sulfide,
9 parts by mass of 1,3-bis(isocyanatemethyl)benzene and 14
parts by mass of the mixture of Example 2 comprising 4-mer-
captomethyl-1,8-dimercapto-3,6-dithiaoctane as the main
component, 0.2 parts by mass of tetrabutylphosphonium bro-
mide as a polymerization catalyst and 0.05 parts by mass of
dibutyltin dichloride were added to produce a homogeneous
solution at room temperature. This homogeneous mixture
was defoamed under 600 Pa for 1 hour, and after that, it was
filtered using a PTFE filter of 1 pum, injected into a +5D mold
having a diameter of 70 mm, heated from 20° C. to 100° C.
over 20 hours to be polymerized and cured, and then released
from the mold. In this way, optical materials of Examples
9-14 were obtained.

[0057] The process was carried out in a manner similar to
that in Example 9, except that a mixture of the compound
represented by formula (1) and the compound represented by
formula (2), in which the ratio of the compound represented
by formula (1) is 10.0% by mass, was used instead of the
mixture of Example 2 comprising 4-mercaptomethyl-1,8-
dimercapto-3,6-dithiaoctane as the main component, thereby
obtaining an optical material of Comparative Example 2. The
results are shown in Table 2.
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TABLE 2
Mixture Ratio of

Episulfide  (parts (1)inthe  Isocyanate

(parts by by mixture (parts by
Examples mass) mass) (% by mass) mass) Distortion
Example 9 77.0 14.0 0.001 9.0 C
Example 10 77.0 14.0 0.005 9.0 B
Example 11 77.0 14.0 0.01 9.0 A
Example 12 77.0 14.0 1.5 9.0 A
Example 13 77.0 14.0 3.0 9.0 B
Example 14 77.0 14.0 5.0 9.0 C
Comparative 77.0 14.0 10.0 9.0 D
Example 2

1. A thiol compound represented by formula (1):
M

Ry
S—=S

wherein R, is CH,SCH,CH,SH and R, is hydrogen.

2. A method for producing the thiol compound represented
by formula (1) according to claim 1, comprising subjecting
SH groups in a compound represented by formula (2) to
disulfidation by means of an intramolecular reaction using a
halogen compound and a basic compound:

SH
Hs/\/s\)is/\/SH

3. A mixture of the thiol compound according to claim 1
and a compound represented by formula (2), wherein the ratio
of the thiol compound according to claim 1 is 0.001 to 5.0%

by mass:
SH
/\/S\)i /\/SH
HS S

4. A composition for optical materials, which comprises
the mixture according to claim 3 and at least one of a poly-
isocyanate compound and an episulfide compound.

5. A method for producing an optical material, which com-
prises adding a polymerization catalyst to the composition for
optical materials according to claim 4 in an amount 0£ 0.0001
to 10% by mass relative to the total amount of the composition
for optical materials to polymerize and cure the composition.

6. An optical material obtained by the production method
according to claim 5.

7. An optical lens comprising the optical material accord-
ing to claim 6.
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