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“I'nvention This invention relates to a pol ythiol conmpound, and an optical
“material and optical product conprersoags 30681 The polythiol conpound of
this Invention is used, e.g. as a useful material for an optical material.
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wherein X is <(CH2CH28)nz-H, ny is an integer of 1 {0 5 and nz is an integer of 0 to 2.

55 The novel optical material of this invention comprises a polymer obtained by polymerizing a componerit -
(A) which at least contains a polythiol compound (a:) and a component (B) which contains at least one
member of a compound (b1} having at least two vinyl groups per molecule, a compound (bz) having at least
two iso(thio)cyanate groups per molecule and a compound (bs) having at least one vinyl group and at least
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S L t wherein X is -(CHOH2S)n2-H 'no is an integer of 1 to 5 and -

- n2is an integer of 0 to 2. 56 The novel optical material of this -
invention conprises a pol yner. obtmoaesiate/Bpol yneri zi ng a conponent (A)

whi ch at | east contains a polythiol corrpound (ai) and a component (B) which
- contains at |east one menber of a conpound (bi) having at |east two vinyl
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undesi ra Iy has degraded heat resistance. The pol ythiol conpoud of this
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foll owi ng scheme, e.g. when it is a conpound of t fo Bg [1] in which X
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~A{&i) 4 EP O 435 306 Bl That i €P ®435306/B1 di sulfide is reacted with
brom ne, and, a resulting cyclic dimerized conpound with brom ne atons is
"reacted with a thiourea to forman isothiuroniumsalt. This salt is
~hydrol'yzed vihattsendialyldisellice '§cseﬂ°@%wiwr°med@‘ds6|fa%UW%C!&fmd't'ﬁ%déemEﬂ"f"? aip

with hydr eming moe\sa%reacteqw@r EWW%@ ifQf A desthiyeonium salt. %a” can
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(S-4) HS _ S 30 The optical material conprising-the
pol yt hi,pl conpound of the above formul r ded by this Invention, Is
expl ai ned bel ow. This optical mtgem %#prlsé§¥£ pol ymer obtai ned by
“‘pol ymeri zing a conponent (A) whi | east contains_a polythiol conmpound
(al') and a conponenﬁ{(sv\m@ys nSains at |east oReSmemder of a conmpound-
(bi) having at least two vinyl groups per nolecule, a conpound (b2) having
at |eass two iso(thio)cyanate groups per nolecule and a conpound (be)
having at | east one vinyl 35 group and at | east one iso(thio)cyanate group
~per nolecule. Since the conpound (a,) of the formula [1], contained in the
component (A), is detailed above, an explanation thereof is omtted here.
~Inorder to inprove physical properties, etc., of the polynmer as required,
t he™coRbonent (A). may contain one or nore conpounds (a2) having nercapto
group(s) and/or hydroxy group(s) in such a e that the total nunber of
“the nercapto and hydroxy groups per no eqy(:afs not less than 2, in
addition to the 40 conpound (a,) o
t he coppound (a2) are trinethyl ol - ethegﬁdlkpbo
1,3-propanedithio|,;&eérakisnerc thylnethane
pentaerythritoltetraRi 0 ro§onate
. pentaerythritoltetraki smercapt oacet ate, 2-nercaptoet hanol,
2, 3-di mer capt opropanol , 1, 2-di hydroxy-3-ner- captopropane,
4- ner capt oprram@bt;callmaerbenczmnemb thiai polythioll c@aoemizef il plioe ddrmula [1], provided by this

1, 4- benz emesifidnh iiso bxplajn8qd HelownThis optical material comprises a polymer obtained by polymerizing a
. component (A) which at least contains a polythiol compound (ai) and a component (B) which contains at .

least one member of a compound (b1) having at least two vinyl groups per molecule, a compound (b2)
~ having at least two iso(thio)cyanate groups per molecule and a compound (bs) having at least one vinyl
35 group and at least one iso(thio)cyanate group per molecule. Since the compound (a1) of the formula [1],
contained in the component (A), is detailed above, an explanation thereof is omitted here.
In order to improve physical properties, etc., of the polymer as required, the component (A) may
. contain one or more compounds (az) having mercapto group(s) and/or hydroxy group(s) in such a manner
Nt that the total number of the mercapto and hydroxy groups per molecule is not less than 2, in addition to the
' 40 compound (a1} of the formula [1). Specific examples of the compound (az) are trimethylolpropane, 1,2-
ethanedithiol, 1,3-propanedithiol, tetrakismercaptomethyimethane; pentaerythritoltetrakismercaptopropionate,
pentaerythritoltetrakismercaptoacetate, 2-mercaptoethanol, 2,3-dimercaptopropanol, 1,2-dihydroxy-3-mer-
captopropane, 4-mercaptophenol, 1,2-benzenedithiol, 1,3-benzenedithiol, 1,4-benzenedithiol 1,3,5-ben-
zenetrithiol, 1,2-dimercaptomethylbenzene, 1,3-dimercaptomethyibenzens, 1,4-dimercaptomethylbenzene,
45 1,3 5-trimercaptomethylbenzene, toluene-3,4-dithiol and 4,4'-dihydroxyphenylsulfide.
The amount of the compound (a1) of the formula [1] based on the total amount of the component (A) is’
0.1 to 100 mol%, preferably 10 to 100 mol%.
Specific examples of the compound (b1) containing vinyl groups, contained in the component (B), are
~ divinylbenzene, ethyleneglycoldi(meth)acrylate, trimethylolpropanetri{meth)acrylate, urethane-modified
s0- (meth)acrylates, epoxy-modified (meth)acrylates and polysster-modified (meth)acrylates. These modified
acrylates contain at least two (meth)acryloxy groups per molecule. (in addition, the above "(meth)acrylate™
stands for both of an acrylate and a methacrylate, and the "(meth)acryloxy group stands for both of an
acryloxy group and a methacryloxy group.)
Specific examples of the compound (b2) containing |so(th|o)cyanate groups, contained in, the compo-
66 nent (B), are xylylenedioiso(thio)cyanats,  3,3'-dichlorodiphenyl-4,4'-diiso(thiojcyanate,  4,4™
diphenyimethanediiso(thio)cyanate, hexamethylenediiso(thio)cyanate, 2,2' 5 5'-tetrachlorodiphenyl-4,4'diiso-
(thio)cyanate and tolylenediiso(thio)cyanate. Further, examples of the compound (bz) having at least one
cyclohexyl ring are bis(iso(thio)cyanatomethyl)cyclohexans, bis(4-iso(thio)cyanatocyclohexyl)methane, bis(4-

t fle ornula [1]. Specific exanples of




- zenetrithiol, 1,2-dinercaptonethylbenzene, 1, 3-dinercaptonethyl benzene,-
1, 4-di nmer capt onet hyl benzene, 45 1, 3,5-trinmercaptonet hyl benzene,
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compound (a,) of the formula [1] based on the total anmpunt of the conponent
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the polyneric functional groups of the conponent (A) are mercapto groups.
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degree of the polyner cannot be increased, and the resultant polymer Is
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conmponents (A) and (B) nmay be used as required. Further, in order to

i mpr ove Refseelivedndaly (Mol ang ADRERIUTPY ) such as a UV absorber, an antioxidant, a

col or®Y20 inhibitor, a _flugrescent d gs be incorporated as
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Appearance:
66 Observed by the eyes.



“ttonreactivity may be al so incorporated as required. For exanple, an _
~organi c peroxide, an azo conpound and a basic catalyst are effective to -
i nprove the reactivity between a BPr@43%306@1oup and ‘a vinyl group. An
otganoti n conmpound and an am ne conpound are effective to inprove the
reacti vi t% between a mercapto or hydroxy group and an iso(thio)cyanate
" group. 25West °raﬂln'ﬁf fol | owi ng |s one enmbodi ment of the productlon of t he
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upon conpounds used. In general, it is between -200C and +150*C, and the

- pol yner i z@eticgstraik:me is 0.5 to 72 hours. The optical material of this
“inhvention is easily dyeable with a usual di scfersmn dye in water or an
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be heat ed®/i*fabad%r to ease the dyei ng. The optical material obtained as
above is %SI rqbl y usabl e as an optical product such as a.plastic |ens,
['J‘Qﬁ it shall not be |inited thereto [Exarrpl es] 40 Thi's
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~ propertie pounds and poI ynmers produced therefrom o
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eval uasd oft-2asf ABEe sedisn hydmeidp aguyeguspsolution Wasgasidest dropyvisstryergt hgus) Thespfier, the
-ye| | owi ngreﬁ‘l nt miixiyse wasciutther peffwed for 1 hour. The resultant reaction mixture, after cooled, was acidified

will N-hydrochlorlc acid and subjected to extraction with benzene. Benzene was removed from the .

resultant extract under reduced pressure, and the remainder was distilled at 2 x 10~2 mmHg to give 22.6 g

of a fraction having a boiling point of 121.5° C (yield 68 %). This fraction had a refractive index of 1.646 and

35 Abbe's number of 35.2. Analysis results for determining the structure of this novel polythiol compound are

as follows.
Y Elemental Analysis
40 C H S
“Theoretical (%) 33.9 5.68 60.4
Found (%) 33.8 | 5.80 | 60.0
45 TH-NMR (solvent: CDCls, internal reference substance: TMS)
-8(ppm) = 1.62 (t, 1H)
2.88-3.14 (m, 5H)
IR
2545 cm™"1 (rgy of thiol)
50 In addition, Fig. 1 shows a 'H- NMR specirum chart of the above novel polythiol compound, and Fig. 2

shows an IR spectrum chart thereof.
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" TMA neasurenment was carried out with a TMA apparatus supplied by Rigakusha =~

by using a 0.5 mD 1o pin under a load of 10 gf, and heat resistance was

- eval'uated on the basis of a peaker odpesegBte of a chart obtained at a
-tenprature elevation rate of 10 * Cnmn. QOptical strain: 16 Qbserved by
~the eyes according to the Schlielen method. No strain Is indicated as 0.
~.and 't he Bs#Plahce of strain, as x. Exarrple 1So Preparatlon of

25d|rrercatorrethyl 14d|th|an as a t hi ol nBound of this invention
(a co al smergaptosthyl Mﬁthyl)vL lt ) a&a\polytbtq Lcoqpound 4‘3’—@%?—%@

rrp Ll J
(0.\457 GypEOUAd °f‘f‘°’m Sinyich X2k Cha PH (02 =) eﬂt‘—’él‘—aﬁsol ution of 22.9 g (0.57

ol ), d'ﬁ' 'é’rs.%! 'rfn e”zgﬁ‘%e QI LEDR) %&Lneaa"tﬁ ﬁ 83Sfedlin NOUT .
ptomet i j solved in
And th% ng?% ‘SHgdl ;&7& Qﬁutl Tom IHL:E altea by20 C
and t g £5.0'8 0.8 rhdi)’ & hlﬁ‘&nesiﬁ'z‘ao oG TR BEbM B he'p 9‘6? 300 ed? 'benzyl-
dl chl Or @rmtﬁ;rannomﬁ HIGTRY R4, 18 GBitohEAHROR FOOHNS roadt et 1o toBBRIL R 12
- resi dye hhih& frien\&'oP Gaﬂﬁs%emﬂurHMaﬁétrrr@d B 36Rbntaidd hykdbocRiot dcid-wad 4dde® Lintit 86 pH
t hi-our eas a ¥@er BHaS BeRarh 1, ANbenbeny thdse WA Separafoll,LNE MmbiRder WaSwibReY Fith witer, and
preci pi tedzend wasnasliotbcrf foegiavereg dbyin firitdntiddaproduot, 2)5aisRarbrosiptobthgthibmetyl)-1sever al
- times authighr(yied74 ¥he precipitate was dispersed in 73 m of water, and while
the resultant dispersion was refluxed under nitrogen atnosphere, 30 64.2 g
of a 185 E%mpdedd um hydr oxi de aqueous sol uti on was added dropw se over 1 hour.

Thereafter the resultant mxture Vas further refluxed for 1 hour. The
Proparatis Prbisf 4-dj > ol compayngd;of this igvention (a compound

6N hydri‘?f“(ﬁ'l‘“‘l"alm "aw'?"ﬂ‘ M@Mﬂﬂeﬁ_}t 0 ext raction vm t h benzene Benzene was

repgoved fr extract ynder reduc in
SR R ;g;, i iy

=

havi ng " m Ora \%d
refract 'uxa%r réyd wﬁfﬁ' mp° f&/ B e% % "%@ SRl ts
for rétrvgsgcot, @tosta ltctrtrnmethe 5 W Shrod 300 inf bt 1.0 IGREHHuRh Soldon
_ f Ol O.’WS of Vvwdsaddbld dropwise. Thereatter, the mrxture was stirred at 0°C for 2 hours and

H at room tenﬁerghu%ﬁ‘td iKodls. tTHYreactiohdmiture was Péured IR wateF SHANKbjéIéd to extractds - 8

. 5.80  Gfin Berfkbne, and bémzdiVRvdsSadtiNGaNSft uridBCieBucet predsune| Thér fier @EuEnt Sodidub ans €

~TVS) 8(;jarsgved in=20D. it bbnzerkiThnd?wHil8 hyidrdgén GillideWdl blokh hitodthe aniturd, 'tHsHinigtiretwas Ol )
.50 : | mliowveldlitd react, at doth teinparionasfora4 hoirs\NReregie tbenranec wiasr distitidd b endab mdecedov el
‘pol ytsni ptessucntp giue128.7 gunichnFitgndedPpraducina 5-bis(3arceptermenyrit-ditiant(yielth 8t Bpf . 56 7
EP 0 435 306 Bl

e - .Example 4

Production of optical material of this invention
35
A mixture of 0.1 mol of 2,5-dimercaptomethyl-1,4-dithian (indicated as S-1 in Table 1), 0.1 mol of m-
xylylenediisocyanate (indicated as XDI in Table 1) and 1x10~° mol of dibutyltin. dilaurate (indicated as
) DBTDL in Table 1) was homogenseously stirred, and injected into a glass mold assembly for forming a lens.
Nt The mixture was polymerized under heat at 50°C for 10 hours, then at 60°C for 5 hours, and further at
40 120°C for 3 hours to give a polymer having a lens form. Table 1 shows various physical properties of the
polymer. As shown in Table 1, the polymer of this Example 4 was colorless and transparent, and it had a
very high refractive index (np) of 1.66 and a high Abbe's number of 32 (low dispersion). Further, this
polymer had excellent weatherability and heat resistance (97 ° C), and it was free from optical strain.

45 Examples 5-21

Production of other optical materials of this invention

The procedure of Example 4 was repeated except that monomer compositions shown in Table 1 were
50 _used and that the polymerization conditions were suitably changed, whereby polymers having a lens form
" were obtained. Table 1 shows various physical properties of these polymers as well as those of the polymer
obtained in Example 4. As shown in Table 1, the polymers of Examples 5 to 21 were also colorless and
transparent, and they also had a very high refractive index (np) of 1.58 to 1.66 and a high Abbe's number of
32 to 43 (low dispersion). Further, these polymers had excellent weatherability and heat resistance (94 to
55 128°C), and they were free from optical strain.
In particular, the polymers obtained in Examples 4 to 10 and 20 to 21 had an Abbe's number of 32 to
38, and these polymers had a higher refractive index, as high as 1.62 to 1.66, than conventional polymers
having an Abbe's number in such a range.
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“Exanpl e 2 Preparation of 2,5-bis(2-nercaptoethylthionethyl)-1,4-dithian as

a pol ythiol conpound of this invention (ai_,, conpound of forrmula [1] in
- which X=CH2CH2SH (n2 :1), and n, €P)0485208B1G ans (0.1 nol) of the
- 23 5-di mercaptonethyl -1, 4-dithian obtained in Exanple 1 was dissolved in

58.7 g of a 15 % sodi um hydr oxi de aqueous sol ution. To the m xture was
added a sol &erthen therrelymeie wolaipediin Summalasrid ta 89 bedp Plactvernpdex obt-54 ili82.AMd thesP 200
n of benpaymers Wdtaﬂushﬁr@&eﬂew@f 23 bigh AREIP 4B diien prnventipnahRalymershaiphp (pirpctive

chl ori de. ngpdn sChBGR y| t ant ni xture was allowed to react at room
_tenﬁ&ératu e for hours. Then, at O IC, while the m xture was stirred,
" a concént %[?péfft'Y‘?\%F'B@ﬁl oric acid was added until the pH of a water phase

. becane 1, a brﬁlﬁarg%?o P n\% ?’Bﬂ% i{t Qerc& I Eg ﬂflery\@ssPé‘mﬁ’hﬁ‘i'a sz
water, ang,Dg gfg. % d i g ¥ < B P RRGRA AR
2, 5-Dbi 5(2(‘ t@ Bf E L ogLnébusl bt J_, to/ glﬁs md| assm}e 3
Pr epar g} i RfnifY a Bns2 TS ™ ?JWS%QF\%E@ 5 *é Rk f0ncass, MerPétlegt & 16 5 hours,
conpound &g flrHes atl 124 €8 kdr @holiré t&@in@@wﬁné}fmﬁw 8bnS k. Table Véhowdvarlsustphisical =
0), and npropertd okihe Polymer. RS sHdwhiramable( 1) tbSpbiyitiat df this Chmparatine Examploavthd eolortess a -
sol uti on &id t@RspSrent, 4nd .edtibftedind gpticd stahinaHdweival, thisi pdiynabe hadna %8P ofrds lawfas 1.59/36, and
~di chl or onetteatesistence W ag in@rionee869C.hour . And, the tenperature of the mxture
was el ewated up to -20GC, the m xture was stirred at said tenperature for 8
hour s, an€onfastive Expropléso? @dBt hane was renobved under reduced pressure. 300 ¢
MIliliters of dry tetrahydrofuran was added to the residue, the resultant
m xt ur e was Thopogagueef Comparatiye E’&H‘H'ev%‘l’qséeﬁeﬁ'éd H’F"RE"G'F% "\%E§"°§ f"?’?m%msﬁ
M t ’éeb!eahyerﬁ &pesr &FP'%IPBEVF‘% h 'P“W' 1'ore ghtal d
dr of w|§‘é PropRCies of ?;190? &'sr?w’f f L ppivags g d*'" H c%‘
mer of

room t enpefAEHLE 1Y g ’“?%% mww o d

and subj e%eﬁ:ﬁﬁv;egt‘hgéﬁmg ﬁf gﬂlbl d? tlg6 The % i ioHess

under red 5&@@?«& o038 no bl héf.:.ﬁrplnha, e%&lﬁaeabm@sn e96t QAhi¥ Bélyrhd? nad ) i
lof 43 16W

of ben%@ﬂﬁm 1%% b UBAS TN Red ddliferfof @ 8+ L UT €, L he
~mxture was allowed to react at roomtenperature for 4 hours. Thereafter,

“benzene was distilled off under reduced 30 pressure to give 25.7 g of an
i nt ended product, 2,5-bis(3-mercaptopropyl)-1,4-dithian (yield 61 %.
-Exanpl e 4 Productlon of optical material of this invention 35 A nlxture'of_
- 0.1 molsg of 2, 5-di mercaptonethyl-1,4-dithian (indicated as S-1 in Table 1),
- 0.1 ol of m xylylenediisocyanate (indicated as XDl in Table 1) and 1x10-5
nol of dibutyltin dilaurate (indicated as DBTDL I n Table 1) was
honmogeneously stirred, and Injected into a glass nold assenbly for form ng
~a lens. O] The nixture was pol ynmeri zed under heat at 50 *C for 10 hours,
then at® 60 * C for 5 hours, and further at 40 120 * C for 3 hours to give
"a polyner having a lens form Table 1 shows various physical properties of
~the polynmer. As shown in Table 1, the polyner of this Exanple 4 was
colorl ess and transparent, and it had a very high refractive index (nD) of
1. GE/an a high Abbe's nunber of 32 (Il ow dispersion). Further, this polyner
had excell ent weatherability and heat resistance (97 C, and it was free
-~ fromoptical strain. 45 Exanples 5-21 Production of other optical nmaterials
of this invention The procedure of Exanple 4 was repeated except that
nonomer conpositions shown in Table 1 were
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30 XDI: m-xylylenediisocyanate
EDT: ethanediol
PETMA: pentaerythritoltetrakismercaptoacetate
EDMA: ethyiene glycol dimethacrylate
. PETMP: pentaerythriloltetrakismercaptopropionate
35 .DvB: divinylbenzene
4-MP: : 4-mercaptophenol
TMP: trimethylpropane
, 1,2-DHB: 1,2-dihydroxybenzene
P DMB: 1,3-dimercaptobenzene
40 TG: 3-mercapto-1,2-dihydroxypropane
DPMDI: diphenyimethanediisocyanate
DHPS: 4.4'-dihydroxyphenylsulfide
IPDL: isophoronediioscyanate
H6-XDI: 1,3-bis(isocyanatemethyl)cyclohexane
45 HB-MDI: bis(4-isocyanatecyclohexyl)methane
MEL: 2-methacryloxyethylisocyanate
TDI: tolylenediisocyanate
DBTDL: dibutyltin dilaurate
DMTDCI: dimethyltin dichloride
60 DBTDCI: dibutyltin dichloride
ADVN: azobisdimethylvaleronitrile
1,3,5-TMB: 1,3,5-trimercaptobenzene
DAPE: diallylidenepentaerythritol

The novel polythiol compound of this invention has a high refractive index and a high Abbe's number

56 due to its 1,4-dithian ring, and il is easily polymerizable with at least one member of a compound having at
least two vinyl groups per molecule, a compound having at least two iso(thio)cyanate groups per molecule

and a compound having at least one vinyl group and at least one iso(thio)cyanate group per molecule to
give a polymer. The optical material of this invention comprising the above polymer has a high refractive

12
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ISn,S:I'g.bI 1§ and Jhlgh :gv also has celle~n1 heat weatherability and uanSpareAEly
$o 4-d|tha X a& n its ﬂiam ain. There cal material of this_invention is
sujtab |§g; for

Ies a_cam ra, n?rhﬁ p{ic%pﬁ%arhaﬁa@or& medium -

Et haned' o in an opfical’ é“e‘h& gis, i, @de Wn&ﬁﬁb&ﬁ@ﬁfc@ﬁ@a filter, a

et hyl nq,\gib\égrg a&ep'%‘ acr y at e

pe nt aer yt hEhdne!, %Iﬁt dbBVe HalBHar @ alsB e AR 1 baaMert utilizing Ry Bharacteristic highChietractivel ibdaxz ene
L such adla B] £RMeORBS R TVP: trimet hyl propane 1, 2- DHB:

1, 2-di hydr oxybenzene | DVB: 1, 3-di nmer capt obenzene 40 TG

3- mer captiaimb, 2- di hydr oxypr opane DPMDI : di phenyl met hanedi | socyanat e
DHPS: 10  ClaimsZprithe dolloyihgcGonpracting| States i Gk DEPER, GB, IT, LI, NI, §5phor onedi i oscyanat e

H6- XDl : 1, 3- bi s(i socyanat enet hyl f cycl ohexane
1. A polythlol compound having the formula [1

0 | S s—%
| ﬁ( n. (1]
X/S n;i S/

20

wherein X is -(CH2CHz8)n2-H, ni is an integer of 1 to 5 and n2 is an integer of 0 fo 2.

25 - : .

2. A polythiol compound according to claim 1, which is selected from the group consisting of the
compounds represented by the formulae:

% C | __ S~ /~ sil

35 .

| | ij/\sx\,SH' |
“ HS/\/S\; a (5—2)
45

50

/\SH

| \/\;]/\ (S—4)
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45 HO MDI: bi s( 4-i socyanat ecycl ohexyl ) net hane ME :

-2-met-hacr yl oxyet hyl i socyanate TDI: tol yl enedi | socyanate DBTDL: -
dibutyltin dilaurate DMIDC : di EROHBEB0:BdI chl ori-de w0 DBTDCI :
dicbutyltin dichloride ADVN azobi sdi nel hyl val eronitrile 1 ,3,5-TMB:
1 ,3,5-trinmercapt obenzene DAPE: di al | yl i denepent aerythri tol The novel

,pOI yt hi ol 'nds @ High Ablpe qumbg andgsg has, gcelle "th'? ?'%?"F%d‘temah"&tyd@@ tapsparanaYi gh
“Abbe' s nurfg § 4 'Em E}nq fqgtal_[_\e%fmggt TAim, ghain. ﬂbe ﬁgd‘hﬁ’ pp fical this Invention is

“pol yneri za! éj8 ? ?5{% '%“ﬁ?{i ? gag

Vi nge groqﬁgb H@j'aegfg'ca' K Rt SR PR P, E&ff"ﬁ?%’f hét e

groups per Lﬂhg 260l T QU ol Y i LR w0 rackrBid gl AR !

| east one J,& £ ,ﬁé}

optical materr al of Thi's |nvent| on corrprl si ng the above polyrre_r has a high

refracti vecidiras EP O 435 306 Bi index and a high Abbe's nunber and al so

has excgl |clins hérahe follwing BoMEacting St SR bE, FK, )¢, L ROSar ency due to a

71,.4-di t hi an ring contained in its main chain. Therefore, the optical

-material of Alpoigthibircempdund having tieddrinalb[1ly usabl e as a |l ens for spectacles, a

‘camera, etc., a prism an optical fiber, a recording nmedi umsubstrate for

.usein an optical disk, a nmagnetic disk, etc., and an optical product such

as a cofsored filter, a 6 UV absorbing filt ey g/FKrther t he above

material is also usable in ornanment NANGLi | S charactrlgi :Etl c. high

-refractive index such as a cup, a f{l oner yase, etc. d ai 10 dains for

the followi ng Contracting Statges? DE, |{FR, GB, IT, U N., SE 1. A

. pol X’[/hl ol conpound having the ¥ 20 :

ni Swhefein X is -(CHZCS@S)—I’&-H, At Ii sPan integer of 1 to 5 and n2 is an

integer of 0 to 2. 25 2*A pol ythiol conpound according to claim1, which

is selected fromthe group consisting of the conpounds represented by the

formul ae: S wherein X is -(CH.CHLS)RH; i i§Tan Méger(oPr 'to]f) anﬁﬁ §%Mme§9 opo i £#0

H S.XS 5 FS 254

ke 2. A polythiol compound according to claim 1, which is selected from the group consnsting of the
compounds represented by the formulae:

30.' ) _ - .\sz\s“

35

| o N |
. \;:]/\S SH
“ H SN\ S~/ (S —2)

/\SH

V-

e A DGR VR
* c L M s *

60




"SHS(S-4) HS S5513 EP 0 436 306 Bi index and a
.hi gh Abbe's nunber and al so has excellent heat resistance, weatherability
‘and -t ransparency due to a 1, 4-di tEP G435306B1icont ai ned in its main chain.
ThHerefore, the optical material of this invention Is suitably usable as a
[ens for spectacles, a camerd; etc. rism an optical fiber, a recording
~medi um s#bdeafe rifrial comprising & polymen Q??I"e‘g%%"y"ﬁ"?m?net ic disk, etc., and an
optical produ®forggeant Gl whichat feast contains agpglythiolcompoynd tas Hhayipg,ihe fpryia [%r etc.

‘Fur{’her, the above material is also usable in ornanment utilizing its

‘char csterlstlc hi gh refractive index such a a cup, flower vase, etc.
Clains 10 Cains for the follown r RYSSt af e ﬁ DE, FR, GB, IT,
havi n thé'lﬂorrrula[ ].:'5 .

Li, NL, SE 1. A polythiol conpoun

K- . X C

lii wherein Xis -(CH2CH2S) n2 |nteger of 1 to 5 and n2 is_an

integeg of O to 2. 26 5% AP Iyth‘lol 80npound according to claim1, which

is selected fromthe gfoup consisting of the compounds represent ed by the

formul ae: 30 _

SI US'S * ierainlX iSSSHEHz&nz-H,-IS!d-hnélﬁieger bH1de S and B J4-Bn integer of 0 to 2, and

(S-2) 46 SH cOcEmpp®nt{B) Miich contains at least one memberf @ Sompound (b1) having at least two vinyl
15 groups per molecule, a compound (b2) having at least two iso(thio)cyanate groups per molecule and a

compound (bs) having at least one vinyl group and at least one iso(thio)cyanate group per molecule.

4. An optical material according to claim 3, wherein the polythiol compound is selected from the group

- _\/_ consisting of the compounds represented by the formulae:

. J:Sj\ i
o IS /g - (S—1)

S~~—SH

.30 o S .
| | HS'\/S\/[SJ/\ (S —-2)

36

/\SH
. S:/\ :
o HS\\/\/IS (s-4)

60 5. An optical material according to ciaim 3, wherein the component (A) contains, together with the
compound (a1), @ compound (az) which has mercapto group(s) and/or hydroxy group(s) in such a
manner that the total number of the mercapto and hydroxy groups per molecule is not less than 2.

6. An optical material accordmg to claim 3 or 5, wherein the compound (b2) has at Isast one cyclohexyl
55 ring.

7. An optical product comprising an optical matérial recited in any one of claims 3 to 6.

! | NER W




“ER-0 436 306 Bl 3. An optical material conprising a polymer obtained by

pol'ymeri zing: a conmponent (A) which at |east contains a polythiol conpound:

(ai) having the fornula [1], 10 EP 0 435 306 B1 ' S

10 X S\/\herelnX|s-(CHZCHZS)n2H ni is an

integer of 1 to 5 and n2 is an integer of 0 to 2, and a conponent (B) whi ch

cont ai ns k. We%falefﬁ@whmw@m@fclaan Bowish isifPlasts nshavi ng at | east two vi nyl
er nol ecul ound (b2) having at |east two

1 .
izo hi 0) O&Vﬁ'ﬂﬁ °é“b°rf8l5?}'§"‘b8?"tf?ﬁ$' %©:%8d a conpound (ba) having at |east .

| th t | | 4, A
ORENYTO O BUR A b A B R o oL 3, %

-sel ected fromthe group consisting of the conpounds represented by the
formul ae: 1K20 25

(~mmmm e S1) 26 SJ/\ H S .305/\ S
HS AS,tSJ ' (S-2) 35 40 _SH S 45
(S-4) HSS 50 5. An optical natdﬂSal\)n,E%L ng.to claim3, wherein the
- conponent (A) contains, together with the“onpound (ai), a conpound (a2) -
whi ch has nercapto group(s) and/ or hydroxy group(s) in such a manner that
the total nuwisetn gfdiatiyisifide iscapdta sithdbrbryide @and thgrresupisg pwatic Ritdeaizad| @mpeund otith

|l ess than 2.br@ning\atorop isi reacted iwith @rthielireazie foom d@n ingthiurenigin saltnwBiclois then hytkelyzsdiwith he
conpound (b23n «a@uasodueralwm&ﬂ%swm Hidhep|acigied with hydmehloriq acighie abigtni teeaintended

pr oduct corrpi?q'y§1'%§°"m9"'!9pt| cal material recited in any one of clains 3 to 6.
1A Rﬂ‘! | 1 1 111111111211111111 EP 0 435 306 Bl 8 An
optj cal prodlifiecsE AR ticg! t'ﬁa*P"a'\)Ol‘?l"E WW@'SEEE&QQ‘Y’P@ZT“@%Q“ a E?’%ﬁ°ﬁ?§“ \(’Br
t he T ol¥ owi n‘g"%l"?séﬁ? agf"& igl copapoud (ay) haying,the, br the preparation of
a polythiol conpound having the following fornula: S SH .10

S ”~
n1 S
25 _
x’s S

30 wherein X is -(CH2CH28)nz-H, ny is an integer of 1 to b and n2 is an integer of 0 to 2, and
a component (B) which contains at least one member of a compound (b1) having at least two vinyl
groups per molecule, a compound (b2) having at least two iso(thio)cyanate groups per molecule and a
compound (bs) having at least one vinyl group and at least one iso(thio)cyanate group per molecule.

[1]

35 3. A process according to claim 2, wherein the polythiol compound is selected from compounds -
represented by the formulae: '

A \/[SJ/\SH
: “ HS '
S

(s-1)
45 sj/\s/\/SH
HS” S\/Es (S-2)
60
5% HS S (S-4)
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-HS S-wherein a diallylsuMle Is reacted with brom ne and the resulting
cyclic dinmerized conpound with 75 brom ne atons is reacted with a
thiourea to forman i sothiuroni usreaBs306Bich is then hydrolyzed with an
aqueous sodi um hydr oxi de sol ution and then aci di fied with hydrochloric aci d

to obtain the intended pol ythi ol conpound. 2. ocess for rodumdQ%
“opti cal 4k eropess aggerding t%@i’ﬂﬂrq whegein fhe copp ?Péﬁ”r) heg with} P§ < tot%

whi ch at | @8emPoEnsk{pz) Whish Bas RigAUPE 'lgpﬁfé 3 NPy 11],
S S 25 gumber of the mercaptg a Ig/d o§bgroups per oecule is'not less than 2. AI] 30
V\/ne in X i

CintegBr 8 ofAB“’Péf S §000; Wﬂ)“)aé@g% 'n4e‘r'1v er?' he\?\é}"?p%ﬁgdc(gﬂth al n% at ﬁ{‘g’c'g't?ex%?{g menber-

of a conp Ma t?mé %% Sk obtiifba\ly WiymeHzAAgPs per nol ecul e, a
COWPOU“ %E ) ,ﬁﬁq %E&maop%i} bhéd&)pGMﬁ'%@%lﬁvﬂé e R mol ecul e and
a corrpound aV| ng at least one vinyl group and at |east one '

- iso(tfgio)cyanate group per nolecule. 35 3 A process according to claim 2,

wherein the polythiol corrpound is sele d frg(n conmpounds represented by
.the fornulae: S SH 40 HS s" _

(S-1) 45 SS S HS""~~S S

es-2) 50.S ~~S S S

~~~~~ 15~~( S- 4) EP O 43 6 h14 A process accordingito claim2, wherein
~the conponent (A) contai ns together with the compound (al), a corrpound

(a2) which has nerca to roup(s) and/ or hydr xy rou such a manner
that the twhesgin Ki ’Pﬁ‘e“‘rf%? '3 ??5%11 ﬁg‘ b’%’ astetgvglvﬁ is
not,_|,ess tﬂréﬁ“;@"e’ﬁ (3)5’”““5& P%'E"é ¢ 0 W é‘:& CJte %[’ps Y
T Rk o a,.a “Fhaieat

.7. An optical material according to claim 8, wherein the polythlol compound is selected from the group
consisting of the compounds represented by the formulae:

L
30 . - HS S

(s-1)
- 36 \i j/\s
_ S |
,\ HS” S (S-2)
4
WESJ/\/\SH
HS
- | ~ S (S-4)

8. An optical material according to claim 6, wherein the component (A) contains, together with the
60 compound (a1), a compound (az) which has mercapto group(s) and/or hydroxy group(s) in such a
manner that the total number of the mercapto and hydroxy groups per molecule is not less than 2.

9., An optical product according to claims 6 or 8, wherein the corppound (bz2) has at least one cyclohexyl
ting.
55
10. An optical product according to claim 9, which is a plastic lens.
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‘a conponent (A) which at |east contains a polythiol conpound (a,) having
‘theformula [1]: 10 S ni S xS 15 nfl 1l
‘wherein Xis -(CH2CH2S)n2-H, ni iseEP0438B0¢B1 of 1 to 5 and n2 is an
integer of 0 to 2, and a conponent (B) which contains at |east one nenber
of a corrpound (b having at |least two vinyl < 20 groups per nolecule, a
conpound (f# QF%;-.at | east_two i so(thio)cyanat eggrougs per nol ecul e and

a conpound’ ’ﬁ“’?@%g?“'ﬁféh@?ﬁyp"g‘?%ﬁﬁ’% Ly NLSEst one

|so(th| 0) cya u er, 7. An optical material according to
claitm 6 v\%erp Y‘ﬁm%g" gﬂ{g’ ,JEE*: "Bgr‘rﬁound is selected fromthe group
~consi strng of the conpounds represent ed by the fornulae: 25 < ASH SH 30

HS~pi s 6S-1) 35 |
SIS HS-"~ NS (S- 2)
40 S ~~SH HS

(S-4) a;An optical materi alx'é o claim6, wherein the conponent (A

contains, together with the 60 n1conpound (a,), a conpognd (a2) whi ch- has
mer.capt o gr.oup(s) and/or hydroxy group(s) in such a manner that the total.
‘nunber of the mercapto and hydroxy groups per nolecule is not |ess than 2.
9. An opti caworjproEte CHetedt ieh mpireEacszahl ne 10ios isBynd nheineGanziahleoc Obi@ustd ( b2)
has at #east one cycl ohexyl ring. 55 10. An optical product according to
claim9, i Belythie-Varoipungt gemap eAnspruch 1, goiche| ausggwihliSist aws der GwpRp heptphgUicaus]
_Pat ent anspr i ¥e{einduagendesiospeitiche f Ul r f ol gende Vertragsstaaten CH DE, FR
G, IT, Li, NL, SE 1. Polythiol-Verbi n%ung mt der Fornel [1] 10

X S vvorlnX -(CH2CH2S) n2-H i st
nt el ne®®Ganzzahl von 1 bis 5 ist und n2 e] ne nzzahl von 0 bis 2 ist. 76

2. Pol yt hi ol - Ver bi ndung gemAS A8 wel che ausgewghlt ist aus der

_Gruppe best ehend aus : S _ (5-1)

25
Sehhe
/\/S
W HS™ 'S (5-2)
_ SH
. * HS\/\/EST\/\

y (S-4)

40

3. Optisches Material, umfassend ein Polymer, das erhalten wird durch Polymerisieren von:
einer Komponente (A), die mindestens eine Polythiol-Verbindung (ai1) mit der Formel [1] enthilt,

45
S X
j*\’as/
.
X~ S

50 M (1)

worin X -(CH2CH28)n2-H ist, n1 eine Ganzzahl von 1 bis 5 ist und n2 eine Ganzzah! von 0 bis 2 ist und
einer Komponente (B), welche mindestens einen Vertreter aus einer Verbindung (b1) mit minde-
65 stons zwei Vinyl-Gruppen pro Molekll, einer Verbindung (bz2) mit mindestens zwsi Iso(thio)cyanat-
Gruppen pro Moleklll und einer Verbindung (ba) mit mindestens einer Vinyl-Gruppe und mindestens
einer Iso(thio)cyanat-Gruppe pro Molekiil enthait.

e
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Ver bi ndungen der Formeln: S 20 :

"SH HS(S-1) 26 S ' SH S~~ 30 HS~S\/tS
.(S— 2) S SH 36 HSEPD 435 308 B Optisches Material, unfassend
ein Polymer, das erhalten wird durch Polynerisieren von: einer Konponente

(A), die m ndestens eine Polythlol V@rblndungv mt der Fornel [1]

ent hal t , #4ptisghesMagprial gemil Anspryslrfinayis die Bolytsiol Wig-RusqenARiwing| aus,8as GuPpR s 5
i st und n2 bestehendas Ao, Merbindyneay ogs Eomein: st und’ ei ner Konponente (B), wel che

mn estens einen Vertreter aus einer Verbindung (bi) mt minde- 55

stens ZWEI Vi nyl - G uppen pro Mol okUi ' '
zwei Iso(thlo)cyanat- G uppen pro
“m ndest ens ei ner V'nyI-C}uppeHPnd
.pro Ml ekU enth~lt. 171 |1

'gemAG Anspruch 3, worin die Polythiol-Verbi ndung ausgemshi
G uppgg best ehend aus den Ver bi ndungen der Fornel n:

~~~~~~~ SH HS S (s-1)§%ps75
20

S
(s S SH HS (S-4) \/[j/\
o : HS/\/ S

76

. S
- : HS
) _ S

25

un I ner Verbindung (ba) mt

0 436 306 Bl 4. Cp%ia; es Materi al
Wfd aus der

(5-2)

(S-4)

6. Optisches Material gem&B Anspruch 3, wobei die Verbindung (A) zusammen mit der Verbindung (a1)
sine Verbindung (az) mit Mercapto-Gruppe(n) und/oder Hydroxy-Gruppe{n) in einer solchen Weise
enthilt, daB die Gesamtzahi der Mercapto- und Hydroxy-Gruppe(n) pro Molekil nicht weniger als 2
80 betrégt.

6. Optisches Material gem&B Anspruch 3 oder 5, worin die Verbindung (bz) mindestens einen Cyclohexyl- o
ring hat. :

35 7. Optisches Produkt, umfassend ein optisches Material geméRB einem der Anspriiche 3 bis 6.
8. Optisches Produkt gem#B8 Anspruch 7, das eine Plastiklinse ist.
~ Patentanspriiche flir folgenden Vertragsstaat : ES

1. Verfahren zur Herstellung einer Polythiol-Verbindung mit der folgenden Formel:

' S
| SH
45 HS\/E j/\

S

wobei ein Diallylsulfid mit Brom umgesstzt wird und die resultierende cyclische dimerisierte Verbin-

60 dung mit Bromatomen mit einem Thioharnstoff unter Bildung eines Isothiuroniumsalzes umgesetzt wird,
welches dann mit einer wéBrigen Natronlauge hydrolysiert und dann mit Salzséure anges#uert wird, so
daB die gewlinschie Polythiol-Verbindung erhalten wird.

2. Verfahren zur Herstellung eines optischen Materials, umfassend die Polymerisation einer Verbindung'
65 {A), die mindestens eine Polythiol-Verbindung (a1) mit der Formei [1] enthéit:

/

" UL

ndes} ens einer |so(thio)cyanat-G uppe  “-



.25 5. Optisches Material gemaB Anspruch 3, wobei die Verbindung (A)
~zusamren mt der Verbindung (ai) sine Verbindung (a2) mt

Mer capt o- G uppe(n) und/ oder Hydroxgp gageBeéBl ! n el ner sol chen Wi se
enth~lt, daB die Gesantzahl der Mercapto- und Hydroxy- G uppe(n) pro Ml ekU

.nicht weniger als 2 30 betragt. 6. Optisches Material gemAB Anspruch 3
oder 5, worin die Verbindung (b2) m pdesyens einen Cyclohexyl- ring hat. 35
7. Optl sches Produkt, unfassend ei C M¥ erial genBi B ei nem der

‘Ansprtche 3 bis 6. 8. Optisches Prjodukt gerﬁ!lBsAnspr uch 7, das eine

Pl as fklinse ist. Patentangps Ur _Pol genden Vertragsstaat ES 40 1.
“Verfahr&n zur Herstellung & ner ﬂl yShl ol - Verbi ndung mt der folgenden
Formel: S SH - 45 HS [3 Mobei ein
Diallylsulfid mt Br om urrgeset zt wird und die resultierende cyclische

di merisierte,yat ﬁ@o “fpa ﬁbm%'H it ho Wahzzbth QNBL B Uik b, & Jﬂé Eﬂl'vi?#é‘&igéﬁs?fukd
erbi

unter Byl dung g QB'MH&% sCeiner RRrRfl 4ds éMeF

‘ei ner WABr i ggapy MajicRsy g@ GhGIObiNet I VRFoindbH o) AW mitdidst WéﬁU&lﬁ‘o)@%ﬁéﬁH&eﬁt
wird, so daBprdlmue@m%@saa tvertiralingt Bd) hit NinddaioRdloling mt@hdpemnwnaest&.s siner Iso-
Ver f ahr en Z Uthidygasat-Ghupplygio Boleser@igilt schen Material s, unfassend die

Pol ynerisation einer Verbindung 65 (A, diem ndest ens sine

Pol yt hi | -3V/evdsiatme ygm¥ea Ahsprach 2 evobdF afieTTFhiolfVeibingurighasgewstiB ist aus ES?biﬁduﬂaaeE\ 3466
"B1 S Formel®. , x 5 XS

ni [1] worin X -(CH2CH2S)n2-H | et, ni eine Ganzzahl von 1

von 0 bis 2 ist, und 10 ' el ner
Kon:Q/nente (B), die mnd n Vertreter aus einer Verbindung (b,)
mt i rMdestens zwel Viny| -G uppen o Mol ekU , einer Verbindung (b2) mt
“m ndestens zwel | HEL I t- G uppen pro Nbl ekU und. ei ner Ver bi ndung
(b3) mt m ndestens ener ¥ nyl -G uppe und m ndestens einer Bg :
(thio)cyanat - Guppe pro Ml ekOl enthilt. 15 3. Verfahren gema Anspruch 2,
wobel dje Thi ol - Ver bi ndung ausgev\ghlt i st aus Verbi ndungen der Forneln: S

bis 5 ist und n2 el ne Gari zzahl

20 SHAG (S5
S/\/S\/( j/\
30 (s-2)
S
| - SH
o S (sS-4)
e

4. Vertahren gemdB Anspruch 2, wobei die Komponente (A) zusammen mit der Verbindung (a1) eine
Verbindung (az) mit Mercapto-Gruppe(n) und/oder Hydroxy-Gruppe(n) in einer soichen Weise enthilt,
daB die Gesamtzahl der Mercapto- und Hydroxy-Gruppe(n) pro Molekill nicht weniger als 2 betriigt.

45 B. Verfahren geméiB AnsprUchen 2 oder 4, worin die Verbindung (b2) mindestens einen Cyclohexylrmg
aufweist.

6. Optisches Material, umfassend ein Polymer, das erhalten wird duréh Polymerisieren von:
einer Komponente (A), die mindestens eine Polythiol-Verbindung (ai) mit der Formel {1] enthéilt,
50

o .
M [1]
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25530 S

.(S-2) S SH 3S85 HS (S-4) 40 4. Verfahren gemAB Anspruch 2, wobel ‘

di e Konponente (A) zusammen nit @&P045306BIUNG (ai) eine Verbindung (a2)
mt Mercapto- Guppe(n) und/oder Hydroxy-G uppe(n) in einer solchen Wise
‘enth~ft, dal die Gesantzahl der Mercapto- und Hydroxy- Gruppe(ra pro Mol ekd
ni cht weni g@pn ¥ HEHzCHaBIN2-H ipt. M gige Ganzzalion 4 foie Srist yachiz| eina Paprzeitt bis Biged 4,
worin die Ver?J'i‘ 9" WS?% n‘i" H‘&d?%‘?ﬁ °@P’h¥ﬂ" iU BiE%" Yef‘?'Wﬁl"ga‘Bf)\KEY Windestgns

Opt i sches W?' Lingr Marp )@xaﬁn&tﬁimppen
Pol 0|6 Und ?l VE sténa egle&m g{pg% gn Tlﬂ%e ns einer Iso-
_Pgl i[“ﬁ.r Io|SI Ya” i “d:f"’(’ M°"§‘ |e§ Forr%n;%f t 1i enthalt, 50 S s 55

XS nI sches orial gem#B Anspruch 6, worif die I;o?yt -Vorbindung ausgewshit wird.rJer H’pré IJ
m LIRELT o b Ao sy 8
(CHZCHZS) n2-H ist, ni eine nzzah von 1 bis 5 ist und n2 ei ne Ganzzahl

von O4pis 2 ist und ei nerSKorrponente (B), die mndestens elnen Vertreter

aus el ner Verbi ndung (ki 8ffestens -. - zwei Vinyl -G uppen pro
Mol ekUl' |, el ner Ver bi ndqung (b2) mt m ndestens zwei |so(thio)cyanat-G uppen
~pro- Mol ekU und g dung (be) mt m ndestens el ner Vinyl-Guppe und-

m ndest ens el ner | so- (thio)cyanat-Guppe pro Ml ekU @aghalt. 7.
Opt i sethes Materi al gerTEI B Anspruch 6, worin die Polythiol -Verb| ndung
"ausgew~hlt wird der G uppe bestehend aus Verbi ndungen der Forneln: 10
S<SHS . (S-1) 15 f20,
'SH * HSS\/S ls(-2) -

. - S
s
o HS” S
- 25
s
HS
S

(s-2)

‘8. Optisches Material gem48 Anspruch 6, worin die Komponents (A) zusammen mit der Verbindung (a1)
85 eine Verbindung (22) mit Mercapto-Gruppe(n) und/oder Hydroxy-Gruppe(n) in einer solchen Weise
enthélt, daB die Gesamizahl der Mercapto- und Hydroxy-Gruppe(n) pro Molekiil nicht weniger als 2
betrigt.

. Optisches Produkt gem#8 Ansprlichen 6 oder 8, worin die Verbindung (bz) mindestens einen Cyclohex-
40 ylring aufweist.

10. Optisches Produkt gemé&B Anspruch 9; welches eine Plastiklinse ist.

Revendications
45 Revendications pour les Etats contractants suivants : CH, DE, FR, GB, IT, LI, NL, SE

1. Polythiol répondant 3 la formule [1]:

60

1]

dans laguelle X est «({CH2CH2S)n2-H, my est un entier de 1 8 5 et n2 est un entier de 0 & 2.

— .

2 O O M




.25 HS J\S S~—~S * 30 ' '

- ($-4) 8 Optisches Material genBO Anspruch 6, worin die Konponente (A)
zusanmen mt der Verbindung (a,) &P 043530684 Ver bi ndung (a2) mt

“Mer capt o- Gruppe(n) undl oder Hydroxy-G uppe(n) in einer solchen Wise

.enthalt, daB die Gesantzahl der Mercapto- und Hydroxy-G uppe o Mol ekU. - -
Chet bt 1oBp

‘ni cht wen® g dolythlobsefon frereyeagieatioro!, quhest cbpip] @armples eAMPOSEsEPRRe 8 oder -
8, worin die Verbindung (b2) m ndestens el nen QICI ohex- 40 ylring
auf@i st. 10. Optisches Produkt gemAB Anspr uch I ﬁﬁs ei ne Plastiklinse
-1 stT™Revendl cat| ons 46 Revendl cati ons pour tractants sul vants
"CH, DE®PFR GB, IT, LI, NL SE 1. Polythiol epond nt b laformule [1]:
S ,- dans laquelle X est -(CHZCHZ,%) n2-4, st un entier de 1 a 5 et
n2 est un entier de 0 A 2. 20 {ig1l11y 1lil~
2111111118111 1l EP O 435 306 Bl 2. Polythlol selon Ia revendi cation' 1,
qui - est,, choisi parm |es conpos~s represent~s par |les formules: s~~-i fAS
. sH (S-1) 10rS/99S~-SHHS,~S/"(S) SN-SH?20
3 (S-4) HSS .26 3 Materiau optique.$ séT'rt\,us pp! ynbre obtenu en
_polym~risant: un conposant (A) qul Jcontient au noins un pol yt h| ol (ai) de
~formule [1]: 30 ilx 3H ns,g-aque Xest'-(CHZCHE§n2§| est un
entierwle 1 a 5 et n2 est uNontier de 0 a 2 et 40 L}n conposant (B)
. qui.contient au noins un conmpos6 choisi parm un conpos6 (bi) ayant au
© noi ns _
: _ /\ SH
e 2

Sf\
e (s-4)

3. Matériau optique comprenant un polymére obtenu en polymérisant:
un composant (A) qui contient au moins un polythiol (a1) de formule [1]:

25

80
. . /r.)\[ nl [ 1 ]
85
X/S . n; ~§ . ' .
o \*’ ' “dans laquelle X est -(CHzCH2S)nz-H, ny est un entier de 1 2 5 et n2 est unentierde 0 2 2 et
40 un composant (B) qui contient au moins un composé choisi parmi un composé (b1) ayant au moins
2 groupes vinyles par molécule, un composé (b2) ayant au moins 2 groupes iso(thio)cyanates par

molécule et un composé (bs) ayant au moins un groupe vinyle et au moins un groupe iso(thio)cyanate
par molécule.

4 4. Matériau optique selon la revendication 3, dans lequel le polythiol est choisi parmi les composés
représentés par les formules:

50

56

# A ) AU
. * c L M s *



.2.groupes vinyles par noldcule, un conpos6 (b2) ayant au npins 2 groupes

i so(thio)cyanates par nol ~cule et un conpos6 (b3) ayant au noins un groupe
vinyle et au noins un groupe iso(EP0 435c308B% e par nol ~cule. 45 4. Matdriau
optique selon |a revendication 3, dans |oquel |e polythiol est choisi parm
| es conposGs reprdsent6s par les fornmules: 60 56 EP 0435306 Bl1 S _

S 6. : tl ~~~S As S~ SH (S-1r) 10 S~~~ H S, S\~
(S—2) 15 S H26 25 5. Materiau dptique selon | a revendication 3, dans

I equel: |a conposant (A) conti entf, en me tenps que | e conposd (aS), un
.conp §p (a2) qui a un ou dé¢ig gr rcaptgéf gg)un ou des groupes

hydr oxXyl es de telle maniere qu Ie onbre to groupes nercapto at des
groupes -hydroxyl es par nolecule ne solt pas inf6rieur a 2. 30 6. Mat6riau
optique selon | a revendication 3 ou 5, dans |equel |e conpose (b2) a au
‘moi ns un noyau cycl ohexyle. 7. Produit optique conprenant un materiau

opti gye selon |'une quel conque des revendications 3 a 6. 36 8 Produit
optique selon |l a revendication.7 quiS 54 tentS IHfe pl asti que.
Revendl cat |l ons pour | Etat contractant sulvant: ES 40 1. Proced6 pour
fabri quer un pol yt hi olHr& I fornmul e sui vanteg _SI-Qm?G HS )\ S dans

| equel on fait reagir un dIS | fure de diallyle avec l'e bro et on fait

rdagi ns | e conposd 50 di meris4 cyclique resultant ayant des atones de
‘broanme avec une thiour~e pour fornmer un sel d'isothiouronium qui est
ensui te hydrol yse par une sol uti on aqueuse dBo}yde de sodium et enSU|te_

acidifi4 par |'acide chlorhydrique pour teénir | e polythiol recherche. 2.
Procede pour fabriquer un materiau yque qui conprend | a pol ynerisation
“d' un &bnposant (A) qui 56 cont|ent] au noins un-p@Ethzp) (a,) r~pondant

alaformule (1]: HS S
25 .
6. Matériau optique selon la revendication 3, dans lequel le composant (A) contient, en méme temps que
le composé (ai), un.composé (az) qui a un ou des groupes mercapto et/ou un ou des groupes
hydroxyles de telle manidre que e nombre total des groupes mercapto et des groupes hydroxyles par
molécule ne soit pas inférieur & 2.
30
6. Matériau optique selon la revendication 3 ou 5, dans lequel le composé {bz) a au moins 'un noyau
cyclohexyle.
7. Produit optiqgue comprenant un matériau optique selon I'une quelconque des revendications 3 a6
35 :
8. Produit optique selon la revendication 7 qui est une lentille plastique.
v Revendications pour I'Etat contractant sulvaht :ES
A :

40 1. Procédé pour fabriquer un polythiol répondant & la formule suivante:

: SJ/\SH
45
HS s |

dans lequel on fait réagir un disulfure de diallyle avec le brome et on fait réagir le composé
50 dimérisé cyclique résultant ayant des atomes de brome avec une thiourée pour former un sel
d'isothiouronium, qui est ensuite hydrolysé par une solution aqueuse d'hydroxyde de sod|um ot onsuite

acidifié par I'acide chlorhydrique pour obtenir le polythiol recherché.

2. Procédé pour fabriquer un matériau optique qui comprend Ia-'polymérisation d'un composant (A) qui
56 contient au moins un polythiol (a1) répondant 4 ia formule [1]:
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gEP-O 435 306 Bl S - S~~~~~~ 5 ' X, t-t<s

n [1] dans | agusl | e X est un groupe -(CH2CH2S)n2-H, n, - est
un_ontier do 1 a 5 et n2 est un oneperazgsodBa 70 2et un conposant (B) -
-qul -contient au nmoins un conpose choisi parm un conpos4 (bli) ayant au

noi ns 2 groupes vinyles par noldcule, un conpose (b2) ayant au noins 2

groupes iso(thio)cyanates par noldculg et, yn conpos4 (be) ayant au nmoins un -

‘groupe vinyle et au noins un group
ProgEd4 selon | a revendi cation 2,
| es onposes reprtsent~s par S suivantes: -3 20
f S> SHYKS, , S(-) ~~OPUS :

-1) 28 S 30 HSS S 1 [1]
(S2) S 8K 35 KS W sSz

(S-4) 40 4. Pr %&qﬂquﬁli“e')@&tbﬁ?%@p‘ée@ﬂ&@-g’siﬁﬂ 4 restd A BRtiek S&HJS% ol § dSOIHARAES 06A)

_contlenk enaggene tenps quo e conpos , un conposkE (a2) qui a un ou
des ‘groupes Nens ahbst (5) duilébntioit ad ARing n.owa@ssdmdé.w' 8P cotPodéqbi) Byaidul nidir
que | e nonbrg gidpal vikdRs par MUP&Se, IR lcoftlsd (185 aFhfSald MBIHP 8 Jrdaped! iSotttboRFanies par
nmol ~cul e ne @o6isduleDd Sin corhipDEd BE)rayant 2u méibs bn grblips Gingl eS&l ridinsl U gfodpeRclihbRyangle 2 -
ou 4, dans | pmuelkécli® conposE (b2) a au noins un noyau cycl ohexyle. 6. '
"Mat kri as optique conprenant un pol ynbre obtenu en pol yndrisant: un
conposant ¥ AProcfigé selomlaireqndicationn?y idans leausige pgiythiplist ¢haisi) paghal I¢sogomppads [rep]éserﬁ@ S
A 55 par les formules suivanles:  yr 23t |

I G

HS S

25
' S\\//[: :]//\\
30 HS/\/ S
e

36

HS

| S . (s-4)

4. Procédé selon la revendication 2, dans lequel le composant (A) contient, en méme temps que le
composé (a1), un composé (az) qui a un ou des groupes mercapto et/ou un ou des groupes hydroxyles
de telle maniére que le nombre total des groupes mercapto et des groupes hydroxyles par molécule ne
soit pas inférieur 3 2.

gyéhate par .nol dcule. 18 &
equl ©| e pol ythiol est choisi parm

(s-1)

(8~2)

5. Procédé selon la revendication 2 ou 4, dans lequel le composé (bz) a au moins un noyad cyclohexyle.

6. Matériau optique comprénant un polymére obtenu en polymérisant:
un composant (A} qui contient au moins un polythiol (a1) de formule [1]:
50

S X
mS”

55 X
N4 [1]

ST



EP- 0 435 306 Bl dans laquelle X est un groupe -(CH2CH2S)n2-H, n, est un
“entier de 1'a 5 et n2 est un entier de 0 a 2et un conposant ('B) qui
coptient au noins un conposd choigp o pgs 806 BN conpos4 (bi) ayant au moins 2
groupes vinyl es par nol dcul e, un conpos6 (b2) ayant au npbins 2 groupes
i.so(thio)cyanates par 5 nol ecul e et un conpos6 (b3) ayant au npins un
groupe Vi nyl edans laguelierdsi eiun griouge. dGiEHe SeetH. I 03t oy enviart de 196§ etme leeten leetier g0 0 2
‘Mat eri au op@flque selon la revendication 6, dans |equel |e polythiol est
chol(si par ni - PRemPesApLELu P@ﬁ%%ﬁfu&uyammsé@qwm ynccompqseé {1 hayap ap goiogiSo S
S~S \('S- 1) Zq)groupes vinyles par molécule, un composé (bz2) ayant au rgouﬁSZ groupes iso(thio)cyanates par
( 5-25 %5 g molécule et un comggﬁg (p% a)se@t au moins un groupe vinyle et au moins un groupe iso(thio)cyanate

(S-4) a l\/a‘fare't"f"g‘ff'e()pti gue selon |a revendication 6, dans |equel le

Colrrposamh ( tén%ﬁ) .%Hiq%g'tselgrp la%%di&ﬁigp % %Q Ié%ﬁel lo polkﬂ iopgsmwég p mi )Ies é&H\ 0sés
cor nposd (g, réégMF garggfdpruulgg_es groupes nercapto et/ ou un ou.des grou;ges
hydroxyl es de te ?e mani bre que | e nonbre total des groupes nercapto et des

groupes hydroxyl es par noldcule ne soilt pas inferieur a 2. 9. Produit
optique selon la revendi gati op. 6 ou 8, dans |oquel |e conpose (b2) a au

-nMoi ns un noyau 40 cl-owéxyl'®H 10. Produit optique selon |a
revendi cation 9 ﬁgl est] unejlentille plastique. 45 50 55
. .18

| S (5-1)

- SH
\_/_20 \):ST\S/\/
Hs/\/ _ S
25 .

o HS .

(s-2)

30 (S-4)

_ 8. Matériau optique selon ia revendication 6, dans lequel le composant (A) contient en m8me temps que
35 le composé (ai), un composé (a2) qui a un ou des groupes mercapto etou un ou des groupes
hydroxyles de telle maniére que le nombre total des groupes mercapto et des groupes hydroxyles par
molécule ne soit pas inférieur & 2. )

— 9. Produit optique selon la revendication 6 ou 8, dans lequel le composé (bz2) a au moins un noyau
40 cyclohexyle.

10. Produit optique selon la revendication 9 qui est une lentille plastique.
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