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can be prepared by reacting a glycerol derivative or epihalohydrin with 2-mercaptosthanol.
40 Further, the triol compound of the formula (lil) can be prepared by a reaction 2-mercapto ethanol with a
glycerine derivative such as 2,3-dibromo-1-propanol.

For example, the mercapto compound of formula (l) can be prepared by adding eprchlorohydrm
dropwise into an aqueous solution or a lower alcohol, e.g. methanol or ethanol, solution containing 2-
mercaptoethanol and a base. In this instance, a reaction temperature between 0° C to 120° C is preferable.

45 2-Mercaptoethanol is needed more than 2 molar equivalent for epichlorohydrin, and preferably in a
range of 2 to 3.

‘Exemplary suitable base includes a metal hydroxrde such as sodlum or potassium hydroxide, a metal
carbonate such as sodium or potassium carbonate and a tertiary amine such as triethylamine or tributyl
amine. Sodium hydroxide is most preferably used because of its inexpensinveness and enough reactivity in

50 molar amounts of more than moles of epichlorohydrin but of less than moles of 2-mercaptosthanol.

To avoid coloring on reactant, the above synthesis is suitably carried out by two steps. For example, at
first epichlorohydrin is added dropwise into an aqueous or a lower alcoholic such as of methanol or ethanol
solution which contains one to three molar equivalent of 2-mercaptosthanol for epichlorohydrin and catalytic
amount, preferably 0.001 to 0.1 molar equivalent, of the base to get a diol compound of formula (IV).
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{(isocyanatopropyl)benzene, o,a.a',a’-tetramethyixylylene diisocyanate, bis(isocyanatobutyl)benzene, bis-
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- 46 mesitylylene triisocyanate and 2,6-di{isocyanatomethyl)furan; alicyclic polyisocyanates such as isophorone
diisocyanate, bis(isocyanatomethyl)cyclohexane, dicyclohexylmethane  diisocyanate, cyclohexane
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isocyanatomethyl-3-(3-isocyanatopropyl)-5-isocyanatomethyi-bicyclo-(2,2,1)-heptane, 2-isocyanatomethyl-3-
s0 (3-isocyanatopropyi)-6-isocyanatomethyi-bicyclo(2,2,1)-heptane, 2-isocyanatomethyl-2-(3-isocyanatopropyl)-
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isopropylph_enylene diisocyanate, dimethylphenylene diisocyanate, diethylphenylene diisocyanate,
diisopropylphenylene diisocyanate, trimethylbenzene friilsocyanate, benzene triisocyanate, naphthalene

<

4



Wien addi ng those alkali to resulted reactant, a tenperature of 0 to 50 * C
IS suitable not to cause coloring. The thus produced nercapto conpound of
formula (1) is purifiied after ext ﬁé}#ﬂ 9% qan organi ¢ solvent 25 such as
t 6l uen by common net hods such as 8 é acid and water; condensation or
filtration, and further distillation is also applicable. Al though the above

al | st epgiisgBMndtd, adityhBptialond GiisodYanate’ bipRshyPdiRocyhHated Riidindd GiREdybrRyl 440dMeny-

Ni t r ogen matnbies Ril&Ycfanatd,N &,30@iythyidishehyihéirting-4 R cyansh,N bbn/ DRy -Biseyaitle, bis-

i nvent i omsdcﬁanabﬂﬁm)edytw 8,8 WrhatHdgybiphéhy P4 -aipéyanatd) triphéhylfathach Biisodyimtel polyvul a
(1) w thmehe MDI, Raphthalest @lisocyangds) Ldighenytndtiand-2 a4 fidisobyanite,  Spmelhpidigimnginsthanag Of
pol yi s©c \yeabitsecyeats) O U n denethyladiphbiytrdtiiane §,5,21 46 -pantajsocyatits, andphebylistuyanatoaethyle

c onpound ésotyaneta g phepylisgcaaratosthy) r Sagysnate-xietnghlydronapisthyilana bilisoayanaeo Lherahydrelwherle as
t he pol ydisocypeatat hexahudrpdinhenyimathanerd 4'giisocyanale, odiphietd sthey dliinoryanatd. neshviede glycol

al i phat i eiepreyhsthon disaevanate, d Grepvisnsslvsaldiphary! etherdissnyanat.ibserophenere dlilsocyanats,

tri met hy disthwens glecekdieheny! @hmw%mﬁmwfwimmm@ dilgecyanste; piYIeRfTe

di i sodgakerele digocyanpip rd fiehinrocabazole diservanate: sy sontaining| aliphaticpofyisgenanatpgisuch as

2,2.-di rrﬂ"ﬂlgg 'e‘ﬂ‘f’%@aﬁi 1“%‘ %&t‘%"yaszzgz “11°"f'}g1‘!ﬁ'r€!sﬂ ropylééﬂ’g;g'iaj:g@gféjgah a’“’

dee.arret h ' .

1o s *%’“ﬁmg@,gé L fPF%“%? T e o

1, 6, 11,5uqq‘§? .33- § a”& M Ginkagd € aromatic

1,8-diTsg ¢ §9 . 22 dimeth Idlphenyldlsulfide-ss -diisocyanate,
7-tr b %n &a 4 soc B-diisoc anate 44-

S, ot

s(i SOCH%@&%HJ& lhn)sulfudé%s &@6 éhlat% €3,3-di h% Jdﬁ:ﬂ&%ﬁﬁﬁﬁd&ﬂ%haifsacﬁ ,and 44~
4- but y liiamekydipAdnyidissiide saniissy itate; bultbrie] inkligh TORUMRAESEmatic! p)éﬁisé@anates such as
i\S'beaB@ﬁéWﬁilfBbé-44-Bﬁ‘sb@&nate | YefighBylsuliché-B S'Ulisb8YEAaE,.  benzidinesulfone-4,4-diisocyanate,
2- i SOCy adipheén@indthbnosulioned, 4-giosyartdd, 0  4ARINGKIPASNGIsulforb~2,4-diisocyanate,  4,4-dimethoxy-

| SOCYyanatippsngipytone?3, B-disbtyatets/ anat 0,3 himadinays,¢-disopyaydtetivenayl | Socspiionaf e, 4,4~
bi s(i soc ynetiyidighdnylsuiforer3>diispcybnate, (| Jdtditantsiutyjiipbenylsiiiore:d.3-digsocyanats, 4,4-

[ err] - t emethmeypheplisthyisnedisidfondt3.35ditsgeyanmtee, andbu@(-d-mmawmn 8§ tsliisogyanate; $iil-s-

2,
b|
1,
di

(i socyanZanisraeitiegteY) inlsgsicataiemeromatic plyigdoyenelpe, V’)?dﬁg:@ﬂtyl’he"ﬂi"m"“

bi s(i soc{ﬂ?vaf nplestem P’H’al‘meé‘°x3’435‘3°°m!‘§ﬁ°t’ P “@‘?ﬁ@" f-jspay gt estei, gtfonamide

2, 6-di (i FPatelning Eranaliq m'mcvaaﬂ?we'r P%: FF&Q'@%“%‘[R!‘M'”&'S“"?S‘B??‘W& one
di | socyag‘g’f 8’!":::;? E”ffl s%%%ﬁ%ed ‘i)" @‘a*ﬁe %@%44%:5 g op%&é nf

dii socya

di cy C|% yl- ?%? nmg"%g ca ﬂj% ?fé isocyang:é ?4-

g: (S:%’Zl ?Qexyj‘n o m%&% unds su me s bsﬂtuted and ﬂ\g 'ﬁsgfgss}ged com- " ).
socyanatptaLi, o%’ prbm 9.9.4 i oa.ﬁfi%‘i?ﬁaam@am el Dirkosidciod Gore: 1

) - heptsan Gounds, ibRIAEMBAIRIILIRbUY ove polylsocyanate compounds, and products of dlmerlzation

( 3- 1 socy anbdimbHzamw rdactons &Qﬁe)éapa;.m 06 il Be employsaept ane,

2-i SOcyanatsigrﬁﬁlél'y|su|&b@3pdly$dathb66ﬁﬂ§t0l%rﬁﬁb)d ds-useful in the process of invention include such
5 I SOCY apérhppimis mabilly W ok tofeXunttidnhl iSdtiidcRéi@to groups in the molecule, and may also contain a

Cy amauosiet,hspth &- {lighatic palyisoiniticyapate pyrhhoulids] oSgmplat mmmds\mbeyadatoetymeo( @- 2,1
) hept4g_ngnsothlocyanatopropane 1,4~-diisothiocyanatobutane, 1,6-diisothiocyanatohexane,
2-1 socyanwwmmmrom@erlnwuwmteo FQYQVI yolﬂsog@cyawequawea leyeh) aQ)ICMSJQ!'Pl‘J- (2,
2,1)- helgnedusgﬁ@cyanate aromatic polyusothlocyanates sucl 1,2-diisothiocyanatobenzene, 1,3

2-i socyaﬁ%ﬁ"@ bengzene; ‘l%m ’B}? P 26""?2"“93 RAATOND c—&Wch“EﬁVW@T"B-

enebls 4-isothiocyanatophenyl), 1,1-methylenebis(4-

sothlocyanato 1,1
to- v isqthiocya - yl)bis-
;;ogggﬁgﬁﬁ S %" LR
de-34 ~-dii or-4,4'- yan p! en
| socyanaGylf ?OE&L.? sl ﬁﬁéﬁ?ﬁ" "é?nxtL §c<afi¥§h i Rl 2
1) ept a@ﬁ'bonyllsoﬁ &anates §at §d| , carbomc
di i s0Gyalbfocyafatd,! ?BSerQbﬁe%B&M&Qﬁtdﬁs hrb B}(&%Eyf‘anate 24-
| sopropy b U—h@%m@bdyﬁﬂw ge. dI Met hyI phenyl ene di 1 soCyanat €,
di et hyl phersbmpay cboansaﬁusaamwe 1l Us& QB raOpNifRtARBYEh &S Rorflhdudd edrdiiMgCat least two
t ri met hy isomin@@nato Hrougsne YAIBat 6he SORIAZRMAN the iplds6xs ViaMa irentitrmipflidaaduiicontaining
aliphatic *  isothiocyanate  compounds  such as thiobis(3-isothiocyanatopropane),  thiobis(2-

65 Isothiocyanatoethane), dithiobis(2-isothiocyanatoethane); sulfur-containing aromatic isothiocyanate such as
1-isothiocyanato-4-[(2-isothiocyanato)sulfonyi]benzens, thiobis{4-isothiocyanatophenyl), sulfonylbis(4-
isothiocyanatophenyl),  sulfinylbis{(4~isothiocyanatophenyl), 4-isothiocyanato-1-[{4-isothiocyanatophenyl)-
sulfonyl]-2-methoxybenzens, 4-methyl-3-isothiocyanatobenzenesulfonyl-4-isothiocyanatophenylester, 4-
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EP.0 378 895 Bl diisocyanate, nethylnaphthal ene diisocyanate, biphenyl
diisocyanate, tolidine diisocyanate, 4,4-diphenyl- nethane diisocyanate,
-3, 3" - di net hyl di phenyl net hane- 4, épﬁaﬁgﬁnat e, bibenzyl-4,4'-diisocyanate,
bfs- (i socyanat ophenyl ) et hyl ene, t hoxybi phenyl - 4, 4-di i socyanat e,
tri-phenyl methane triisocyanate, poly- neric MD, naphthal ene triisocyanate,
di phenyhdii-S-RBfiocyarbtdbenzbhdsiifoRARAMBAS: -ﬁ)ﬂh?l‘%&th&iy@fh&h e&r RSNy ‘heferocyclic

, 6, 4" - tdoinbSiunes/SuBRbshiophenone-2,5-dilsothiocyanate and 1,4-dithian-2,5-diisothiocyanate.
4- et hy!l - Ri gadieshy haigbirsubetindedbeotipovhds Such A€ BRIGtInG-SubERIREd fhd bromine-substituted com-
phenyl | moessalat-absiied companis) pikbq;sulsiiaey korspaiyda i esbdiivutedi cODPYURLER balyva-
t et r ahyleht @mtphhd:d}ﬂee ipespalymes dypp aompandsh) eadadidijrid@ipedified €omipausdsc yresambdified com-
hexahy choomtis yodifiecheompounds] bf-thl abovecnolyisahiocyackitpérmppinds tand prodlictsob diarirat e,
et hyl ed@ng imeriatiingpashians otthese politigthiesyanatezprmpoundsangybgeppleyrd. gl ycol di phenyl
et her di i Sxaplaryaguisableneompeysde Htﬁ%a%iFSbe'GW'éﬂ‘ﬂa?@PO’éﬂdéthﬁmgemyagﬁty@Eﬂup%ﬂ"pigﬂe nyl
et her dI"ec8sc\Phn Hee inventiBe nelpder AfiPhalic soc pligyelice comegupris; sueh (BS Jdeapeanatpd;
et hyl% d?°t“'°fba"a‘B%{2Rﬂ'% di T’??RY?’&F?&'%‘”W"& Eﬁ‘n‘FaB? oc a?’ﬁ%lma@'edfqﬁ!‘i‘} iahaxans,

sulfur LR ﬁm‘m ?@&; ﬁ“B’B“H%’ ?t? o ol hotrocyst i
d 2 " b t hyl
S:Jﬁsgﬁgaga% SE}’&&% ISOC al zg ~dl r% n: |az|negaﬁ| a\mﬁ? 'g:idm jTE y
dl | Sg 'eé Ocyanat e, a. n n

aromatic g h%@ﬁbﬁ@d‘% ﬁdécéhcﬁ%s CUhBJ% rﬁﬁb&hﬂt d g Bmﬁnne-gnkdstﬁ&ﬁa’ %&ﬁﬁcﬁ

di phenﬂlk?i-fﬂétﬂfed‘boﬂ\poun 'aﬁ@ QG Rbbstitcte iﬁlf&)‘s ustifutedOéompotinys! rb%l:y%gnbenzy|
t hi oet hgbhot-Riodifich- prd Wﬂaﬂ urBQeé%o}iﬁMJdJ inéiffied 2dRpckRds, urea-modified com-
4, 4- metdagads PGS ddiRbd Edmbis rﬁ!@ @@thY §6dve othlocydhdts EbBINAL, %nd prodsbisset ldimertgation
| | Wkédgaand trineazatich réaciéhs of thédsstmiocanil® Lompda1Ry a1af ke besamioyad

di phenyl ditsudsfer da@npburtis-nthyi l®asythsiaior in combination as a mixture. The proportion of the ester
2, 2" - dicsmpdvpdisdiothee mpicahie odnipodml &, the fochulas (ciy amadieeratio of from about 0.5 to about 3.0
3, 3- di rrealésyof tingiinmah (NGO +NGS) gdup Ber Blolechf fugclionehmatcento group, preferably from about 0.5 to
3, 3' - diapeut h;pleng o8 letiknctional (NG NSSBaroupi e mely ai-fanctional merapplg:group.

di mefehy| dQnﬁ astie| |eg§prfthqjg'e§9m5|n\Leﬂtiop5§9 alksy; th@carbamlc acid ester resin or a dithiourethane
3,3 -di rﬂﬁ’,”( HeXRAR "MP@?B/M @Hl"ﬁeﬂﬂh and 1‘°f°€ﬂ'? '§(YL°y'%ﬂ§z§f‘ §-a|kélﬁlaoca@amrc acid ester bond
di met hdXQBEe H@ P'affs-afrcwfa@ssoue apfl 4 WrE pe °’§lﬂ' ioprhane Or - oresontbapnae g

ar onat |36” °‘? "'° % Gl dhey "::L?"QSH éﬁ"
! val thelﬁgq %efég} |¢ ac1 bonc:ggé Seag‘ § . bl ’E%g&’e o

‘E (i ch a reaction may be camed out at a temperature
ato O i

n

{ ?jﬂ %m& ‘tt% &mipon t Shoul bg‘a%%()ﬁn oxcess amount.
di phenydusiithv@ S h\b&ﬂ&ﬁﬁﬂa ﬂ‘e:e: may also be used to produce a urea bond or a biuret bond.
3, 3" - di il i octarfhte” dmpsung %ﬁ@&h&ﬂin&%&t\i compotHd fsAB&ted with aoofhpound other than
di medshYthehhstEepiydompbung, MBentioshotlll bé Péid/@ Ralbrfhg.
4, 4' - di - t edribusbatditbedi nvdycsdyddast foGReabbved rawCthdtéiaisy BMambiary suitabié’ additives inciude an
met hox yibreal \haid Peydasing die)|  ondir- axtedderd ia | ceadsHirking tagent,am dight stabilizer, an ultraviolet
4, 4' - diabbdriser, ad mhexidgit sl of-eoleblé3dy8 'andla filkocyanat e; sul - 25 fonic acid ester
1i ge cOmtreactiop rauemtbp@dlpmq/mmsian devel by additg @known reaction catalyst useful in the
4- neiohyﬁaﬂ@a@%ewm@m@nyl sul fonyl - 4- isocyanat ophenol est er and
4- et hoxyTh®- P'Q%Ey‘%'fa@'o 8Pt LinYepiep |can hej prgRajth By GpTharslymezstiasy A mercarhani de
| i nkag é’°£B?W:&Png‘h ’“%%';’d t"? E{‘é 'fesﬁﬁl? MP'E@'S §’G @ixed do f;’:‘f‘ Zl’:"’t‘t““’ The '“;;‘“';:r::
4- et hﬂ‘ Popred, otp-Ame ﬁ@ﬁa}/? “ﬁz'rp’etr A\ d ?%Eﬁ'ﬂ?%{‘i‘i?a 2

di ph ase metho e

n‘lefhe;] g gﬁ?&’? %rs gﬁ’g §{'tn'¥':1'° af'e Ve3wt§kers LgIB 8%?3’?% éelegng from sulfurbus odors of

ium?yg ”E i 'l%v f%'f‘ 2 e .?fé)ex i Blcbibht i hok RAGURI T’
i r

§ llent weatherability and
t hi ophepgs éﬂl socyanat e; h| an x‘(:ﬂ ?sovz:e;a?lrgt”w apn 'gp

hal ogen- Sﬂta%eut Htsﬁﬁbﬁqmli?sbl@g%tﬁbl%nﬁﬁt rﬁéiérsar sﬁﬁwwaanssstwﬂsséﬂara Remera lenses,
br om nemé b gikdidgrhaRéliale Piint #aWBAHMg nthdéidik.- SUbst i t ut ed conpounds,
al koxy- sulisrbéver) e plastiB 6N Bt the grésent Shudtioh tdah ®E SUBEGRULHBCShysiEHD lalidy @henticant
- al coholtreameitfsuchCasyute lapiamon keapnt; aitiseitic) deatmend hivd dbat Westdertndh+éniedive coat
C onpounsatment edringtieatmédtiarciaimmitd treatrent fodzrevehiion o teflavtiah, érnhebomanpbhantiessof t he
abovs popryveseotyd abrasioncresisioae awl chemidal pesistincs, preedntiahi oturbidityt $upply of fashionabil-
ity, and the like.
The invention will be further descnbed and clarified by the following examples and oomparative
examples which are intended to be purely exemplary of the invention.

tion,
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~and trinerization reactions of these polyisocyanate conpounds may be
"enpl oyed. Exenpl ary sui'tabl e pol yi sot hi ocyanat e conpounds useful in the
process of invention include sugh ?fﬁnéyd s having two or nore functional
i sothiocyanato groups in the rml ecul e may al so contain a sulfur atom
such as aliphatic polyisothiocyanate conpounds, for exanple,

1, 2- di i sSotrh¥ perivanente Bdstdadicthe tasihs afld lendds| SEUciicalE MIRNPELS OF Edd@ttive index, Abbe's

1, 4- di i menbbr, eer@rabiig aphearahce and odorGverbi casied fut BF tha falbvaliyeprédatyre: p-

phenyl enedi i sopropyl i denedi i sot hi ocyanate; alicyclic polyisothiocyanate
c onpounRefractive indexsand \oldetsimemberanedi | sot hi ocyanate; aromatic

pol yissot hi ocyanates such '~ as 1, 2-diisothiocyanatobenzene, 1,3-

di i sot hi oMeaaueed 81201 Lcwith a Pylfrigh mffﬁ@melfﬁrocyanat obenzene,

2, 4-di i sot hi ocyanat ot ol uene, 2, 5-dii sot hi ocyanat o- m xyl ene,

4, 4' - di YVeherpd Eiéyanato 1, 1' - bi phenyl ,

1, 1' - met hyl enebij s( 4- | sot h| oc anat o hen - met hyl enebi ﬁé
ete ?%lppe wi h a sunshlne carbon arc lamp. T lens was taken

i sot i ocya &t °s
R g —m -

4,4" -di) p?’dMH Qcyanato 3,3 d| rret hyl ben- zophenone,

benzgni Il § 4' -diisothiocyanate, diphenylether-4,4'-diisothiocyanate,

di phenyl amdnﬁfﬁ,v/gsbo,\qhmmsggg@sgg&gn | sot hi ocyanates containing a

heterocyclic ring such as. 2,4,6-triisothiocyanato-1,3,5-triazine;

car bonyddor0t hi ocyanat es such as hexanedi oyl dii sot hi ocyanat e,

nonanedi oyl di t hi ocyanate, carbonic 50 diisothiocyanate,

1\-8- wenz e Bedtliationriao nigdsified infodlittiel soaiisg @), elight smelling (A) and strong smelling (X) of sulfurous

1, 4- benslengdn mixinh dheyhaiomerot hi ocyanate, (2, 4- :

bi pyridyl)-4,4"-dicarbonyl diisothiocyanate. Exenplary conpounds suitable

f or useHegtregistangé:yi sot hi ocyanat e conpound contai ning at | east two

- isothiocyanato groups and at |east one sulfur atomin the process of the
i nvefft i onT?sh(?Ieﬁ?fe"”%’ElIsP'Eﬁ'at%\bﬁfaéﬁdn?trR%a&ﬁ Pioh L’t(F"E'" ‘f"EUthl'%g’éﬁaQ & maaghBiofinds

such  ggermomeghaical; Analyzers (|pnylactsed { éSd’r"H‘B‘ agr, Companyy i} to mepsure their hieat-

i sot hi cUSePAEBEING IPARS™EMRF hi obi s( 2-i sot hi ocyanat oet hane) sul f ur - cont ai ni ng

aronati g i hi ocyanate such as

1-1i sgt h%ee—éa—ﬁaat 0-4-[(2-isothi ocyanat o) sul fonyl ] benzene,

thio S#y%{hla é’értv}le %&B@t&rﬂmn&ﬁ%m l %}H fonyl bi s(4- isothi ocyanat ophenyl),

sul finyl'bi's(4-isothtocyanato I‘S’

4-1i sot hi ogyp .61 hiol) (:142-1118.@5;1?6 SRNaNAd y'Fm/dab mof) ol ol Ihl,ar&.dx%nca@éawaaene

4- et hydoo Inti of @ihbHoP BaRRIGENES G%QSdJkofaﬁm ol) 4. em&m&w@ﬁwm@%we&we 4-

5  ssERtNanel é8lutdh Whildlmaintaining an inner temperature of 15°C.

met hyl - 3- TeOmRiuRCYRNTRhSD @502 ICemY |shirmsayibradns INoGre TR ressibriyibxtuds wissoblbd atayamat e;

sul fur teroperaure amp4diey ¢0:398 yol) ot maiaiaricradisl (38%)wesssadded to form a precipitate. The salt

t i ophamnimateq wasOsepgratoh by fiiyatinm with suctibn 1 The-filiatehwas woiteratiidiusdsr Inddocegpmesswe | n
| ti cand TREIGY dib-hisidmdraxattythicGrpppens Sormule 1) zemipduhd) werecobtrined @ 8 $pledpsaind

bronff’neﬂnél‘jlﬁ‘@!’? byided com pounds, al k | - substi t ut ed corrpounds

al koxy- suE%etR'?%'F‘é'H’SGG 6ﬁb%°3 or{2.9¢ ol ?jl%‘if?‘i!‘l?f'%iﬂ"ew ix6°%#dﬁ§9(522 | ent

al cohol’“?PcﬂfIF“M"@Gw P Fs‘? B Tho Al 35 1H§she HF SO
CE”F’O””S’F* ?gggiws g Dy g‘#""a Sy
above vgfler} ?o o m em rature @ $ to uene were a 9d f |98£ ra%)n

Qﬂl‘l

tri rrerl

Lri ga %’Fﬁ B‘F &ﬁeﬂl&ﬁé 3 ?ﬁu ol w.t%n s
havi ng 02 M&i‘éftpz ﬂé(QH\Qéadt fn%&%ﬁtﬁpr@&an g&mhIQ‘(l?&Fn'np%hdb &n@d hdohati c
or al i Cobfohidss ahd\IBeBUTISA BUEHIA 18)5aftdr doRQRVABAL O- 3- I'sot hi ocyanat opr opane,

1- i sgeyanptdinsor ooMbithl AFNARIRPRMR aAdNRis are as follows:
1-i socyanat o- 6- |soth|ocyanatohexane

Elemental analys|s (as Cy H1sSs)
C H S

Found (%) 32.12 6.19 61.69
Calculated (%) 32.27 6.19 61.53
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i sqt hi ocyanat ocar bonyl'i socyanat e, -1-i socyanat o-4-i sot hi ocyanat ocycl ohexane,;
aromati c. conpounds such -as 1-isocyanat o-4-i sot hi ocyanato benzene and
~4-nethy|-3-isocyanato-l-isothiog%gf%k%mg%gzene; het erocycl i ¢ compounds such
as 2-i socyanat o-4, 6-dii sot hi ocy -triazine; conpounds having a

sul fur atom and an additional isothiocyanato group such as

4- |socwﬁnqm@m@wag&p@ﬂmgpyanato di phenyl sulfide and isocyanato- 15

2' - i sot hispg\anat o4ll £y, giseh)f | de. Hal ogen-substituted conpounds such as
chl ori ne substi b eslom@s) 134, CR) ne- substi t ut ed conpounds, al kyl -substituted
conpoungsNMRIEE calckpxy- substi Tut ed conpounds, nitro-substituted conpounds,
pol ywval erfmal cobot -smardicHistd prepol yner type conpounds,

car bodi i m do- nped.9 iSeGH.CisBpounds, urea-nodi fi ed com pounds, biuret-nodified
conpounds of the above isothiocyanate conpounds, and products of

di merization and trimerization r td on ot hi ocyanat e conpounds
may al so be enpl oyed. The ester ?gﬁﬁ%ungéq%h§ﬂ§§%u§§d alone or in
conbi®ation as a m xture. The proportion of Eﬁﬁ ester conpounds to the
mer.gapt o conpound of the fornmula (1) is a nole ratio of fromabout 0.5 to
abqut 3.0 nDIes nal (NCO + NCS) group per nole of functiona

nmer capt o group, %%ﬁtﬁt fromabout 0.5 to about 1.5 noles of functional
(NCO + NCS) groap P e of functional nercapto group. 26 In the
_plas ic lens of the present invention, an S-al kyl thiocarbam c acid ester
resin or a dithiourethane resin n3f.de SQHPOBCHzSHa raw material, and
therefore in the lens an S-al kyl thiocarbamt acid ester bond is present
bet ween an i socyanato group and a nercapto g8eup, or a dithiourethane bond
i s\pfesent between an |soth|ocyanato gr%ygﬂand a nercapto group. However,
the plastic lens of the inventiorf $Han al | ophanate bond, a
urea bond, or a biuret bond. For exanple it nay be desirable to further
react the 30 isocyanato group with the S—al%yl t hi ocarbam c acid ester
bond, or to react the isothiocyanato group with the dithiourethane bond to
i ncr®ase the cross-link density. Such a reaction nmay be carried out at a
tenper @M@ 8f at | east [err] and the isocyanato or isothiocyanato

conponent shoul d be used in an excess ampunt. Alternatively, an am ne
conpound 87 9 fd4 ‘19 pﬁ’l %‘H"Tié’e{?saé@dt ‘!S°°gf38dﬁ‘?:§° “h9 (582 mgh) HE“B'F‘ '?;Ydﬁf"ﬂ? et
bond té‘??”i Fﬂé" %g" Fﬁ 8:\7 {f 8"’8 s§ to
react% ﬂ‘hxt?f‘teé'{ﬁ ouRt r ﬁfB sh;:
ixture coo d _ ra e[(a i o(/e raw

S hOU| d adnf% room ter:‘g

i R e e
. m rwu f T i 10°¢ tor!

ul trgyiol ne vl theh bdoled st Fi@rﬂttemﬁ%ﬁtu% (ﬁﬁl'df' Jat@r o Qs@rﬂlciaf Plubhd \bdf"é The

reacti %détﬁbﬁseﬁfﬁéi xtFlod S TR oliidRle Pheids hs RAEhdcEWIBI 500 oR Rldidalord 26l QM%) aR@C | ON

cat al 'y siith 28€ rill b Waerttht6e thfles, o bindéntrbte inGacud aa@hws@wtam 2054 6 iafid | €Ns

of .t he 106.8SEU.408 e bii OB-bis@InRRAPPSIRERIG)EMdIyapRASHEAE | (Fuimiila I icoMpound) wees Capt o

co Uruthtaipbd gdeevidcousrtiglid (XPHA 1@01d one or nore ester conpounds are m xed to

f or mwa i Resukseof elfimentatianelysis @nd NMR larafysis warecsdme ad of Esarenid tl, degasified if

necessary, followed by polynerization. To facilitate rel easing the |ens

froma FeMedfter pol ynerization, the nold can be treated with a known

rel ease nethod. 45 The resin of the present invention does not give
wor ker s affti@ ‘I‘@dg%lh?' zr'E%quf? Hapg) e Adder 18108 &AL MaY of 487 %, Badimelvarogds | ng
t reatt rf3d “%{We ( 4° é’é%%‘ihh PR é'aﬁ @grwomsoytwmmsswow

di spers oﬁ so 4 ,ox, res J}% GBSl b P13
resi st gy ﬁﬁ’:ﬁ@ QE’E VLZT eio%'spm:ﬁé" ggsso(sobarml)vc’%' ght,
loric

has ex Ctﬁ 4yg a% rea were added to the reaction mixture and stirred
g0 1.5 hours at 112°C.
After cooling to room temperature, 254 g (3.09 moi} of aqueous sodium hydroxide (48.7%) was added
to the reaction mixture at a range of temperature 25 to 35°C, then stirred and heated at 110°C for 1.5
hours,
The reaction mixture was cooled to room temperature and 150 g of water and 180 g of toluene were
56 added for separatory extraction. The toluene phase was washed with 150 g of hydrochloric acid (18%) and
with 30 mi of water three times, then concentrated and distilled in vacuo (120°C/2 Torr, 2 hours) followed
by a filtration with a filter (one micron pore size) to get 129 g-(0.495 mol) of 1,2-bis(2-mercaptoethyithio)-3-
mercaptopropane (formula (1) compound) as a viscous liquid (APHA 10).
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resi stance. 50 The resin is suitable for use as optical elenent

material such as eyeglass |enses and canera | enses, and for glazing
-materials, paint and. bondi ng mat @1% %{aover the plastic | enses of the
.present invention can be subj ecte -?op cal and chem cat treatnent such
as Surface abrasion treatnent, anti-static treatnent, hard coat treatnent,
non-r ef | eClRedMs Mnehﬁ&ﬂﬁlmnd mgsumg”aréﬁﬂiemsaiaaﬁﬂe@l mm ng treat nment for
prevention of reflection, enhancenent of hardness, 55 inprovenment of

abr asi onegagpiesit ance and chem cal resistance, prevention of turbidity,
supply of fashionabil- ity, and the |ike. The invention will be further
descrisbed @hd gcil 48 infol) tl 2imerdaplesttiapd! | vasiatdpd ax a0y (9905 mdl) obwipayiabines end5EMP| es
whi ch ar §.540 mel @t epithiprdbipdrip Lrae | ajded xdeoppisarty thefsolutine extending ¢ven0.5 hourkRn@ st@e8 895
Bl The phrthesfonBhbeurs.ests of the resins and | enses, specifically the tests
of refractToen Vhilgeseolingihre mixturg, ipbe rangeveb tt tor 2501 H"geb %ﬁea‘fﬂ%ﬁb@"&% sodiym

wer e carWd@d'df)(ﬁ7@/“%@4)?4969“‘91‘39’&%%6&'@”3?2@% Ty | ndex and Abbe's

nunber? 5 KEYsHiriag fori0.5 bqurs thy; reiNurg wagcpoled-1g rporp AE]') 19t y:
10~ Ahﬁd@ﬁ@”lce’g\d 43%@‘% 31 % (‘aﬁzv%%?t% éﬂ"’t’if?ét "éﬁ’e é‘ﬁ’ﬂﬁ’ ES’p‘B%I "W"f%‘h%[' %‘Uﬁ% [ ?rg
cagcbon a3 b The, Iens n out ; Je was
oy ”{wﬁ,wﬁﬁzﬁ 2 93%;.,5 SR it

fwa@en 13 WQ"S%Q

App ear angg g
Eval uat i 9{&6\5@15300 %mgeumee ik E«frlgenﬁgiﬁd e S .soé’gko

r]
and st r Ofwad eyl a Milrad Stier (& UsicrBi¥l Pbre U tdTigdl 143 § @m)n.amf 1 2tﬁ%?e{
resi st anﬁ.ercap?o"amytmo)-iﬁxskad%p&fa% (16RAUR (H SbAgoBndy by a NeRLLKuid(ARNAT1Ef € Of
[ €] LgVi N BSLAS ofdidmaAtEl Al NMRGnklysis iRnd ¥ame fto & Exdmigs IDMechani cal Anal yzer "
(manuf actured by Perkin-El mer Conpany, U.S.A ) to neasure their heat-
distorti Bxampled ti ng tenperatures. Exanple 1 30 Synthesis of the nercapto
conmpound of forrmula (I): 53.2 g (0.681 nol) of 2-nercapto ethanol and 27.2
g (0. 680 nd#¥ gdd-54 aehinfradupolseedivne hygsoxisie 448756 werechdided 1 @@nixtire of 84k hél#8Imolind
honogéni Qfe%jmerwmoe@fn(ﬂovﬂsﬂ Orgh (0549 mof pplell'lq’fehvmye? f FengR peiwepn deqln tmppiRiveediot o -
t he 60 C extending over one hour, further stirred the mixture at 80 * C for 0.5 hours.

After cooling to room temperature, 313 g (3.08 mol) of hydrochloric acid (36%) and 123.4 g (1.62 mol)
of thiourea were added to the reaction mixiure and stirred at 112 °C for 1.5 hours.

The reaction mixture was cooled again to room temperature, and 254 g (3.09 mol) of agqueous sodium

30 hydroxide {48.7%) was added to the reaction mixture at a range of 25°C to 35*C, and stirred at 110°C for
1.5 hours. '

After cooling to foom temperature, 150 g of water-and 180 g of toluene wera added to the reaction
mixture for separatory extraction. The toluene phase was washed with 150 g of hydrochloric acid (18%) and
with 30 g of water three times, then concentrated and distilled in vacuo (120° G/2 Torr, 2 hours), filtered by

35 a filter (pore size one micron) to get 122 g (0.468 mol) of 1,2-bis(2-mercaptoethylthio)-3-mercaptopropane
(Formula {l) compound) as a viscous liquid (APHA 15), with the same slemental and NMR analysis data of

Example 1.
N Example 6
40
735 g (1.50 mol) of sulfuric acid (20%) substituted for 270 g (2.66 mol) of hydrochioric acid (36%) in
Example 2.
As a result, 102 g (0.392 mol) of 1,2-bis-(2-mercaptoethylthio)-3-mercaptopropane (Formula (I) com-
pound) with the same data on elemental and NMR analysis of Example 1.
45
Example 7
327 g (1.00 mol) of phosphoric acid (30%) substituted for 270 g (2 66 mol) of hydrochloric acid (36%) in
Example 2.
60 100 g (0.384 mol) of 1,2-bis-(2-mercaptoethylthio)-3-mercaptopropane (Formula (I) compound) resulted

with the same data on slemental and NMR analysis of Example 1.
Example 8
55 53.2 g (0.681 mol) of 2-mercaptosthanol and 27.2 'g (0.680 mol) of sodium hydroxide were dissolved

into 200 ml of ethanol and homogenized, 70.0 g (0.324 mol} of 2,3-dibromo-1-propanol were added
dropwise to the ethanol solution while keeping an inner temperature of 15°C.



35 ethanol solution while maintaining an i'nner tenperature of [err]. The
m xture was heated to [err] and stirred for one hour. The reaction mxture
was cpol ed at room.t enper at Ureeé‘ﬂ%ﬁﬁséa@ (0.399 nol) of hydrochloric acid
‘(36% were added to forma precCipitate he salt precipitated was separat ed
by filtration with suction. The filtrate was concentrated under reduced.

- pr essur erhanfikufdwss 1pa1ed 10150, 8-alkd Siréd oy BieeMtioltamed By 8 poolingxb famterhpedieé LIl a
(1) eonpopecpitade Mo edil grodiittiod was sepatatidl SHitrafith aitrd suctiohC THS fillrbtg Lwall .corFhe

pr oducéntraiad uodes saiubeeidpressurd 03 glye (72.304) oid Injixtwé ohy.dibia(2nydrosyethgithioppispanal ut i on
(36% (FamalilzOf) @mgoynd), ith 1cPskis-(2hidroxgetoyithie)s-nrenasol (Rbdmda (i) canippursid had ¢atorlessThe

sol &t pshvisgeus lindét ed and stirred for six hous at [err]. The sol ution was
cool ed t'he midyre wesrdissolved, ine203z0n (2.00 9epl)cpf (hpdraablorie kgid (98%3 eetl 984 & WH2omeibef 50%
aqueo iiiouisg [watsi sdred ja the salyERadThetFoltioniwag BeoiRg teyfoomderpreraiuss, ad 19§ @c(R. dimalhef

stirr é‘&F“l"b’PVd@dd?n”% pRgougsolption were agdpd ol eReing 126 19 B Gvfmte% Btsy e eF Poom

't enpe Py ;g't 00 n1 of toI ltJeneavvere added fo‘F"B‘?W% aaré%}[aé)gr extrgrctlon The
t ol’ !

sel utlﬁﬂ wa:?q 10y en 1 Iu ZP '93 Iy %°".§ "ﬁ ate 'tff‘gi%t ai ned

\Aas dﬁd g %ﬁi\ é@%%g& op4 b§ %’ nﬁ{ﬁ?‘ ;obtamed aﬁ wer e

1, 2- bl
Obt,@.l ne({qegﬁtsgf eg{a §,§,§s, QN§s %MAPHA 15) aft er concent ration.

Results of el enenta ana SIS and NI\/R anal yS|s are as foll ows:

EI enental anal ysis (as -6 C“ﬁ' S 66
Found (%) 32.12 %e"iﬂyta'a"amsg%a%hq%m ated (% 32.27 6.19 61.53
7 EP O 378 895 Bl [¢err] NWR analyg s (IH [erré,) [err] = 1.74 - 1.91

“Yre3H, -SH) 2.70 - 3. ¢ ST i err 5 err] =
(24 2; [err] H)24. 9 [err] Zéb:%liggil) 03 .lzL igr : D | ]
S— » i » -

[err] 15 3 6 .8 [err]
H NMR analysis (in CDCls):
25 Sppm= = 1.74 - 1.91 (m, 3H, -SH)
2.70 - 3.00 (m, 13H, CH)
13C NMR (in CDCls)
Sppm = 24.7 -SCHCH:2SH
24.9 -8CH,CH,SH

" 80
28.6  -SCH,CHCH,SH
;e
‘S~
35
35.4 -SCH,CH,SH
36.0 -SCH,CHp SH
" 36.8 -sgnzclzncnzsn
s-
48.7  -SCH,CHCH,SH
i
45

S-

Example 9
50
A mixture of 87 g of the compound obtained in Example 1 and 94 g of m-xylylene diisocyanate were
homogenized and were poured into a mold composed of a glass mold and gasket, and then were heated
and cured. The resin produced was coloriess and transparent, excellent in high impact resistance, had a
refractive index np20 of 1.66 and Abbe's number »p of 33 and a heat distortion starting temperature of
55 98°C.

10



: 48 .7 -SCH2CHCH2 SH 25 Exanple 2 88.7 g (1.14 nol) 2-nmercapto ethanol were
added dropwi se into 50.4 g (0.567 nol) of sodi mhydroxi de aqueous sol ution
- (459 and honogeni zed. 50.5 g (O ?ﬁ%"@ﬁ% ?f epi chl or ohydrin were added
dropwi se to 30 the honobgeni zed 55 B endi ng over 1.5 hours, then kept
at [err] for 0.5 hours with stirring. After the reaction mxture cooled fo -
roomtergggﬁ,ﬁgsqb_gaa,%?&nq,a@{,vecggmtﬁaaed hydrochloric acid (36% 2.66 nol)
and 154-g—(202mot)y—of thiourea wereadded to the m xture, and stirred for
1.5 hours rliowiyf the procsditref EkanibitLs; MABesSHeE praparaacii Cumsbeitidniatiés sBowddin mably 1mas
added WThé slite epperormancelébts die $ebforth indlaBlpwd se t 0 the reaction mxture
extengling for 0.5 hours, and then stirred at [err] for 1.5 hours. 35 The

reaction i xt ur erwasTHemrCoTET TOONT LENper|r ur g, zuh{ m_Jjof water and
250 m of tol ueng, gerie adfled flor s¢paratory extyactijon. [fhe tfol uene phase
was washed with pPsafiif & hy8rachlofic acid (369 and with 20d m of water
three tinmes, theh orjcentfated in yacuo] and disftillgd (bjp 145 - [err]/0.4
Torr)®and 105.8 (07120 - - Aaprodt nyrf nLojfF 3-urer capt o
pLopane (Fornul a (E) c&ﬁp' vijs&dup Wi qui & (APHA 10).
4Q_ Results of[erenNenta [YST§ Werg sane % of
Exanple 1. Exanp e§3 .§1 aptq@ et hpnol jwerge added to
0.8 g_(0.001 nol) &f |4 i nd Horpgpni zdd, ‘@nd then
50.0 § (0.540 mo ) fof| 2k ¢ to tlhe spl utifon dr opwi se

bel ow 40 * C ext .
for 0.5 hours. 44 ;W‘ &3 b4
added dropw se t agtion
WiNLh gtirring tol-£oby

hydrochl ori ¢ aci déif%g ahdelZ3. ¢ b2 ) pfstHi quraswgre added to
the reaction m xf and $tirrled 59 1.5 hours af [erlr] .jAftgr cooling to
roomtenperature gSL U (8. U9 ol ) {07 _apueous spdadr urp nydf oxr de ¢48. 7% was
added to the rearctdprl ng xfuge ptgalrange ofgtenpegatiurge PSgto [err], then
stirrad and heatpd®ht [Ler§] <« flors1.15holrs.« The} rdadtionjnkxtjure was cool ed
to roomtenperatpurde dnd 1%0 g lof water hnd 180 of {tol ugne re 55 added

‘:'
m
c
<

urther—fkept e xtdre stirring

€eo sogdi _hgdr bxidg (48. 7% were
xt gidi n ﬁ)nr ‘5 urfs, and cool ed
S5-hoursi—3+d—g—B~090l ) of

A= g~ I \ P oI

for separatory, ektrgdty o] The tol:,ﬁlenq:; bhas ez wap Wgshechmtla 150 g of
hydrochl oric &if (IﬁE‘?,Qid gith 39 mgpf weer|thgde tg Tes,cthen
concentrated and| di Stjid Igd i 0 vactq ([efr]/2 Tofr, ~2 houfs) flol | owed by a
filtr¥tion with afil_'iger one jmcrgn pofe size){to get 1P9 g |(0.495 nol) of
1, 2- bi s(2- mer capt o8t -H a4 lo) -3+ nerfcapt ppr-opane| (forjmulal (1) [conpound) as a -
viscous liquid (APEA 2|8 EP (¢ 378|895 Bl Resullts ol el ephental
anal ysi's and NVR agal|yg % werel samg _as pf Exanple 1.|, .
35 353 ' '
i)
~ s | sl sl 8| 3l 3 3l:333 3
40 =8 e se e ersge els e e
R T N
NI P b | g
) 8 - J 3 1] -3 :3 -
*$:12 | # |83 |8 13 %1% |F |
ER21% i iz |2 1T 3 |F |8 |&
© S3Ed: | B |3 (g |2 % |F 1§ |1
% § 135 (3 |3 % |3 3 |3%
& - |~8 . & | €& 2 |8F
- S | 3| = 9 = | 49 =
3 C I I 3 21 8| 3
50 -3 B .
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Exgrrpl e 45 84.4 g (1.08 mol) -of 2-nercaptoethanol was added to 1.0 ¢
(0.005 nol) of tributylamnne, and 50.0 g (0.540 nol) of epichlorohydrin was

- added dropwi se to the solution.
further for 0.5 hours. Then whi

ver 0.5 hours,
the m xture to a range of 40 to

FE o8 ehp

and stirred

[err], 44.4 g (0.541 nol) of aqueous sodi um hydroxi de (48.7% was added

extendi ng over 0.5 hours dropwi se into the m xture.

After stirring

for 0.5 hours, ThHe njxXtur
mol ) of hydrochloric acid (36
added to the m xt wefthern
m xtsire was then coo|ed 4t

sodi um hydr oxi de—t48 /6;
sW 1

at [err] for 1.5 Hbuf

roomt enper at ures—5pz
separatory extractibpf
hydr@chl oric aci Egap
concentrated and 3 Bf

g
vacyo ([

L]
ok
oT

fidgration w t h—e—

1, 2-bi s(2- mercaptoe} hyt hi

viscous liquid (A 1

same’to as Ex arpt-e—t—=x-ghpl-e-
hydr oxi de (48. 7% avef esaqde
2-mercapto ethanol wWth §

aeacdaon i
ST

coqred Jw.lg(3.09

by arjd 12B. ea, were
*rgd for reacti on
bm t gnper aqueous

799 ooteq—miit and stirred
AJailnQxf | Xt ure to

Tt t-er—terre d for

,.EU ueng¢ pha

a é th 30
ggae

olf owed by a

~480 nol) of
ound) as a
Il ysis were
di um
5 of

range

bet ween room t emper af ur e
t he-ggi xture at [erg ]| fear

g (3.09 nol) of hydrpchl d

were added to the reflcti

er stirred

perfature, 313
) ~df thiourea
1.15 hours.

The reaction m xturg| wag

nol ) of aqueous sod um g(
[ ern
ter
added to the reactg ofgmi )

m xtare at a range o
After cooling to rgpo

was washed with E40 [z of
three tines, thegsngent
hour®), filtered&®e
mol) of 1, 2-bis(é§%
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45 Exanple 7 327 g (1.00 nol) 'of phosphoric acid (30% substituted for 270
g (2.66 nol) of hydrochloric acid (369 in Exanple 2. 50 100 g (0. 384
~mol) of 1,2-bis-(2-nercaptoethyl EPI Q%éé-gggcapt opropane (Forrmula (I)
conpound) resulted with the sane dgt B &'emental and NMVR anal ysi s of
Exanmple 1. Exanple 8 55 53.2 g (0.681 nol) of 2-nercaptoethanol and 27.2
g (0.680 nol) of sodium hydroxi de were dissolved intoe 200 m of ethanol and
honogeni zed, 70.0 p (0324 mpl) qr 2, B- argronoy L- prjopanof werg added
dropwi se to the et hgndl [sol ufi.on whil g kegpi ng|an ijnner {enperfature of
[err]. 9 EP O 3f&¥99 Bl The ni xtufe wgs hepted|to [efr] and stirred for
one hour, followed| bys a|cool {ng tjo ropmtgnperphturd to fprm a |precipitate.
The salt precipitafed,Wgs Sepacatfeg oy fritratTor—wrtih—spett+on. The
filtrate was con- fergrat &l 'uh@er hdn d sts@e to™gi e "71.{3 g of a
m xture of 1, 3-bi s[Z- AygrexXyetnyrtnoj- 2-gropapot—_grormofa (1)) conpound)
with 1,2-bi s-(2-hydro§<yet§)§l  hi o)]- 3-pfopanjol (Formjla (1|1) cqnpound) as a
col orfess 5 and v SCPHUS QEqud. The [ri xt yre whs:'di|ssel vpd i n {203 g (2.00
met) of hydrochlorjc &acildi83p% qnd 9p.6 g (1.p2 njl) of}thioyrea were
aided to the sol ut o —Thesprutiomwas Tgotedi-toTfoomtenpergt ure, and 195

g (2.44 nmol) of sodi B& Nydxokide [50% pauequs-spl Ut ifon wefe added whil e
keepi,p)g at 20 to [ reg, hgét aoégrd%s{t r'+ed iar m niwep aé[err]. 10
O nd

The sol ution was ceet eff-irerpef-at-uf 1+04-—-H—of—t-ol-Hene were
added for separatoryg&xtiract| on. {The }ol udne phase {was washed jwith 100 m

of hydrochl oric acj d2®8%|aguepus gol utj on 4nd th 100 m}of wdter two
times. The tol ueng ssl utli on pbtained jwas dri edf by anhydrpus sddi um sul f ate.
75:/629 (0.290 nol) o§51, 2%0i b(2- remcaptget hy thi®) {3-gercapd ogr opane
(Formula (1) corrp&uﬁ} Jere pbtaiined jas“a|cel of | €s¢ atd Vi scods |iquid
(APHA 15) after cdoc®ntdat| 1 esullt s pnent o] anallysis and NVR
anal ysis are as fqdl | o®s;4El n&al al ygils s [81r]) g C & H Found (%
32.14 6. 17 q1. 6® cél& atg (%] g:_.z‘g_ %19 " Fh. 53g[lerr] NMVR
anal yis (in [err]]): 25(% TlrrT|= ~|1.74 - 4 917(m 3H -SHJ 2.70 - 3.00
(m 13H CH) [err]i NMR (ign err] .
Rk g
& 7 &
30 35_.3 * g, L 8,
4118 - § O
: % 8 '
. K| <
% s38| 8 (B | 8 % 208 8] 8 8
“ %2 | F Q ? é g.,/:“é:sﬂ 84| -
! 23 - '
§ (2|8 |8 § | W |33 3.3
- & |s | 8| s a| g ]| B | &=
§ 8 8 5 i g £ | 52

50
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[err] =" 24.7 [err] 24.9 [err] -30 28. 6 [err] 35 35.4 [err] 36.0 [err]
36. 8 [err] 48.7 - f{err] 45 Exanple 9 50 A nmixture of 87 g of the
conmpound obtai ned in Exanple 1E§r5137<%ﬂq98 é)‘f m xyl yl ene diisocyanate were
honogeni zed and were poured. int0 a no conposed of a glass nold and
gasket, and then were heated and cured. The resin produced was col orl ess,
and transparent, excellent in high inpact resistance, had a refractive
index [err] of 1.66 and ADRE F nunber Jerr] Jor 33 ang a heat distortion
starting tenperature of ES.%& err]. 10 LEP|0 378 893 Bl Exanples 10-28 and
Conpar ative Exanples 1 td & Fofl owi ng| tfie {droc8dure [of Exanple 9, |enses

were prepared in conpositlich fatios shown i Table 1.] The results of

performance tests are set[ T:f I“?I n Tabj eol. o [err] EP 0 378 895 Bl
[err] ~ EP 0 378 895 BLdefrY ~
¢ g g
- g | &3 y 8
o § | 238 255
N L
'E’E‘ O O »
15 i.n
25| 8 2 ]
i
: g
\—%o 5| s g 3
E’d
i3 <. gl <
k) o L]
3 |8, 3 be
a8l i
—O‘ 8 [} -l W
3 3 i
3 533 el g¢ e
11 )
C uﬁ; 8 .
~ iss - @ :
w s |93%|8 8 S.. §-®_a
s 5 - £
3 3 2 H
45 [
a 5 L§:
50 Claims
1. A mercapto compound of the formula (I)
% HSCH 2CH ,SCH ,CHCH ,SH (1)

SCH ,CH ,SH

14



50 13 EP O 378 895 Bl [err] EP 0 378 895 Bl [err] 10
Bl 2. A process for preparing the nercapto conpound of the flﬁm ” “ l“l
conprising reacting thiourea i conmpound of the for

[err] 10 in the presence ﬁ‘gﬁﬁ%ﬁ@f acid, and hydrol ysing the reactl on

m xture wwth a base to formthe nmercapto corrpound 3. A process for )
preparing the nmercapto conpound of the formula (1) conprising reacting

thiourea and a triol comppund—of theyformj (TS5 [err] (I11) in the
presence of .a m neral ac.j: and hydrPI yS| np the reaftion mxture with a
base to formthe nercaptdizonBound. P5 24.{ A Rocesp for preparing the
meér capt o conpound of fdrndl & (I) con1)r| Si ng gettingjthe triol conpound of
formula (11) by reacting ;p ohydr C?I Z-jrercapto ethanol in the
presence of a base, redct e triol o ound with thiourea in the
presence of a m neral gci ar@I hydr ol ysi ng tﬁe eac ant with a base to form
the mercapto conmpound. |30g _§'he pr pcess ;ﬁ; m @ wherein the
effi hal ohydrin is epichl or:)h/ gne. 6{ A& prpc gfor|preparing the nercapto
conpound of the formula (5) ceoarprl si pg -get |rﬂg-:a m kture of triol conpounds
of the formula (1) ang ¢LIf) by reagting - di hal pgeno- 1- propanol- with
2- mer capt oet hanol in tHedgr Esgyice of | a Aaskg, r,pac'ti ng the mixture with
thiourea in the presendeiéf|a nineral atid| and 35 hydr ol ysi ng t he
reactant with a base tq=L@rim e METTAPLO LONMPOUNT: :
[ ~N - -
i
5 i @ 3| @
"1:5 -y [ -l
&
AR al @
Fi - e e
25 T & 2
F " %
-t 3 -d 50
3|5 b HE
Pt it
S8 : 43
30 Lo e
38 } i
14 il
8. e e e
: Wil &
. 352 8
5y
& 585 8 {5} g
© 5 |38 i{ngi" o 2{ij;§’
; 8§
- 8 | = ga
3 3 E
45 [
: 1| H

so0 Claims

1. A mercapto compound of the formula (I)

86 -
i HSCHZCHZSCHZfHCHZSH (1)
SCH ,CH ;SH
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7. The process of claim®6 wherein the 2, 3-di hal ogeno- 1-prop ' '
2, 3-di brono- 1- propanol . 8. ‘A process for preparing the rrercgmmwmllumwfl“l
the fornula (I) claimed in clai 'WsiBgli ng 40 reacting one chemtcaf *
equi val ent of epichlorohydrin with one to three chem cal equivalent of 2-
mer capt oet hanol in the presence of 0.001 to 0.1 chem cal equivalent of a
base t o2.f ovgrdddssiioOpressfing e Mstoapté bdApodi of the formula (1) comprising reacting thicfea land a

(I'V) 50 triof edpbund®f the eordilofl) Wi t h 2- ner capt oet hanol which is increased to
reach totally to two to three chem cal equival ent and a base which is
.increased to reach totally to one to two chem cal equivalent in alkaline pH
to fé&rmthe triol of for#QCHLBHSCHCHAHpBCHgEHR 08 any one of clains 2 to 8
wherein the mneral acid is hydrochlbric acid. 55 10. A process of any one

of clainms 2 to 8 wherein the hydrol y@ng is carried bf#)at a tenperature of
0to 50 C 15 EP O 378 895 Bl 11. The process of claim8 wherein formng
the diol of fornmula (IV).is carri t . at a temerature of 0 to Jery]. 12.

A pof%¢ hi th"gtﬂﬁ%fﬁ'éceﬁ%s’evz"f’@?\ FL D PP SStEP PP ot PP 8 7B Bt o
cenpound SRR St 2 5 (I') [err] 10 with at |east one ester

caupoun ' : [ S,

ol i SoF hiJraale il B8 ndicdblp oiioBls ulodtue ) TGy RRTRS ofeBY e

| socysanato groups. 15 13. The resin of claim12 wherein the nole ratio of

said at |east one ester conpound to said nercapto conpound is from about
0.5 to about 3.0 noles : td NCS) groups per nol e of
functional nercapto gro@é)qﬁg‘gﬁﬁ%%ﬂéy%cess for preparing the resin of
claim 12 wherein the reaction is caggiiedyOdfy by heat pgrsnd curing. 15. The
chass for preparing the resin of c?a?mﬂig wherein me ?eaction is carried
out by heating and curing. 25 16. A plastic |lens conprising a reaction

product ofn the rmeesencetad ac oifprelipgid, ehd thirdrolysingnthe aeagtion rikipre]with a bese to form the
(1) 30 mercapto compound. .

25 4. A process for preparing the mercapto compound of formula (I} comprising geiting the triol compound of
formula (lf) by reacting epihalohydrin with 2-mercapto ethanol in the presence of a base, reacting the
triol compound with thiourea in the presence of a mineral acid and hydrolysing the reactant with a base
to form the mercapto compound.

3o 5. The process of claim 4 wherein the epihalohydrin is epichlorohydrine.

6. A process for préparing the mercapto compound of the formula (1) comprising getting a mixture of triol
compounds of the formula () and ({lf) by reacting 2,3-dihalogeno-1-propano! with 2-mercaptosthanol in
the presence of a base, reacting the mixture with thiourea in the presence of a mineral acid and

95 hydrolysing the reactant with a base to form the mercapto compound.
7. The process of claim 6 wherein the 2,3-dihalogeno-1-propanol is 2,&dibbmo-1 -propanol.

~/ 8. A process for preparing the mercapto compound of the formula () claimed in claim 5 comprising

40 reacting one chemical equivalent of epichlorohydrin with one to three chemical equivalent of 2-
mercaptoethanol in the presence of 0.001 to 0.1 chemical equivalent of a base to form a diol of formula
U]
45 HOCH ZClizSCH 2CHCH 2C1 (IV)
|
OH ’
§0 reacting the diol with 2-mercaptoethanol which is increased to reach totally to two to thres chemical

equivalent and a base which is increased to reach totally to one to two chemical equivalent in alkaline
pH to form the triol of formula (H).

9. A process ot any one of claims 2 to 8 wherein the mineral acid is hydrochloric acid.

55 :

10. A process of any one of claims 2 to 8 wherein the hydrolysing is carried out at a temperature of 0 to 50
*C.

15



with at | east one ester conpound selected fromthe group consisting

pol yi socyanat e conpounds, 35 pol yi sot hi ocyanat e corrpo*_lm

i sot hl ocyanate conpounds havi n&l,g, ﬁ%%ato gr oups. “IMEI“H "II”LIIH]

16 wherein the nole ratio of sal t ast one ester. corrpound to-sald*®

mer capt o conpound is fromabout 0.5 to about 3.0 nolées of functional (NCO+

NCS) grounspsss 6idigim @f whbléMGbrinigdthe diatlofRMUR B Rlbarmied But kba tetpBra@fes? § td OF

produci ngoec.pl astic | ens conprising mxing a nmercapto conpound of the

formula (1) [err] 45 with at | east one ester conpound selected fromthe

gr oup 120 Agiolythionngtherfe msé yasie Gompisiay @ retighopietiiist, of aGnercapto@oinpoud bithe Gyrauat e

compound$) and i sot hi ocyanat e conpounds having a i socyanato groups to forma

m xture; casting and polynerizing the mxture to forma plastic |lens. 19.

The process of claim 18 wherein the nole ratio of said at | east one ester

conpound to sai d mer capH§CHBoRHBo8RH JCHCHLSH about @I3 to about 3.0 noles of

functlonal ( NCO+ NCS) groups per nmolle of 55 functional nercapto group.
"The process of claim 18 conprisPRE&HgSHg to said nixture at |east one

corrpound sel ected fromthe group consi st| ng of internal rml d rel ease '

ag'ght S, ﬂ?‘ r‘ea%f(&%n &ou dgéelec{éhlf A st%ht sl ab er a5 EP O
378895 B pre NN F’%"&
fillsers. Patent adrqé}lﬁ %%ﬁogr ﬁﬁéﬁoﬁmak?bcg Eéi%hver cﬁén (fegrmuﬁ%?%rtgl (1)
HSCH2GH. i@é&%ﬁk‘amﬁi wherein the mole ratio of sald at le étloné'gsi% compound fa sagﬁ‘lmercjgb; der

SCH2CH 2 &lthpdundEis NtroWe labca 0&Nto Zabdut 88 $dofel | f My nal'\(ﬁ FINCS) Glotish
Formel (lupctiofbifmedasio §dbapet zen von 15 Thi oharnstof f und el ner

Triol verbindung mt der Fornel (Il) 20 HOCH2CH2SCH2CHCH2SCH2CH20H 20
OPt2o  14. The process for preparing the( febi) of BlaifNVEERIRRIEthS rédciitiris bAriel 6k 5 Wedting! Bk
Hydr ol ysewingn des Reakti onsgem sches mt einer Base zum 25 Bi | den der
Mer kapt over bi ndung unfa~t. 3. Ein Verfahren zum Herstellen der

Mer kapBoVer ppaesiufey Preparing de eein of Flaifn 13 whirein the seaivpd¢ zatiedvanh bif heatihgaamt Of f
ugc_ifzel nefUg-i ol ver bi ndung mt der Fornel (I111) 30 HOCH2CH2SCH2 HCH20H

S QRN

16 A plastic lens comprising a reaction product of a mercapto oompound of the formula (I)

" HSCH 2_cn 25CH 2CHCH 51 (1)

‘SCH 29-151 28H
- with at least one ester compound selected from the groub consisting of polyisocyanate compounds,

35 polyisothiocyanate compounds and isothiocyanate compounds having a isocyanato groups.

17. The lens of claim 16 wherein the mole ratio. of said at least one ester compound to said mercapto
compound is from about 0.5 to about 3.0 moles of functional (NCO+NCS) groups per mole of

N functional mercapto group.
40 ' .
18. A process for producing a plastic lens comprising mixing a mercapto compound of the formula (I)
HSCH CH ,SCH ,CHCH 5SH -
45
SCH ZCH ZSH

with at least one ester compound selected from the group consisting of polyisocyanate compounds,
50 polyisothiocyanate compounds and isothiocyanate compounds having a isocyanato groups to form a
mixture; casting and polymerizing the mixture to form a plastic lens.

19. The process of claim 18 wherein the mole ratio of said at least one ester compound to said mercapto
compound is from about 0.5 to about 30 moles of functional (NCO+NCS) groups per mole of
55 functlonal mercapio group.

20. The process of claim 18 comprising adding to said mixture at least one compound selected from the
group consisting of internal mold release agents, chain extenders, crosslinking agents, light stabilizers,

16



~~~~~~~~~~~~ 2 35 I n Anwesenhelt el ner M neral seure und eren -
Reakt | onsgeni sches nmit einer Base zum Bilden der . Mer kapt overﬂm "IH |“II,
4. Ein Verfahren zum Herstell enE\(l}et{#%E t over bi ndung mt

das das Erhalten der 40 Tri ol verDi %3 mt der Formel (I1). durch

Unset zen von Epi hal ohydrin mt 2-Merkapt oet hanol in Anwesenheit einer Base,
Urset zen dakravididt absébr] dhil'68ani dil-eoiibio Bsd bk, | N Anwesenheit ei ner

M neral - saure und Hydrol ysi eren des Reaktanten mt einer Base zum Bil den
der Mer keypéraispliichelung unfast. 5. Das Verfahren nach Anspruch 4, be! dem
das Epi hal ohydrin Epichlorhydrin ist. 45 6. Ein Verfahren zum Herstell en
der Mer ktapEne MelkaptokerbindimgtdedEmdtgdy nel (1), das das Erhalten ei nes Gem sches
aus Triol verbi ndungen mt der Formel (I11) und (l11l) durch Ursetzen von

2, 3- Di hal ogen- 1- propanol mt 2-Merkaptoethanol in Anwesenheit el ner Base,
Unset zen des Gemi sches nHSCHY CH?M CHOH,SH n Anwesenh)t ei ner

M ner al saure und Hydrol ysl eren des &akt anten mt einer Base zur Bildung 60
der M& kaptoverbindung unfaBt. 7. Da$CHegiCHgl$iten nach Anspruch 6, be! dem
das. 2, 3-Di hal ogen- 1-propanol 2,3-Di bromt-propanol ist. 8 E Verfahren zum
I-’Ie{,SteI | en der NErkapt overbindung mt der Fornel (I), die in Anspruch S

bean- as . d npetze e he Aguyi val ents von
Epi ch or y E: \?Jr?nfrahr tr' zum ﬁe?ﬁt’% baeﬁ al\ﬁer verbi gj quls?lr \(;Fg en]nﬁ)( gla_ls) dv msefzen von

2- Mer apt oet hano MWesenn von is 0,1 chem schem Aqui val ent

ei ner Base zum Bil den el nes D| oI S mt der Formel (1V) 17 I }1111111
111121 11211 121121 111111 EP O 378 895 Bl * c
L-M S * HOCH 2CH 2SCHPQH,EH, 8€H ,CHCH,SCH,CH,0H (I1V) OH5

Us€t en des Diols nit 2-Merkapt oet thoI das erhdht wird, uminsgesant
zwei bis drei chenische Aquival ente 28 erreichen, und ({&Xer Base, die
erh6ht wird, uminsgesant ein bis zwei chem sche Aquivalent(e) zu
erreichen, in alkalischempH zur Bildung des Triols der Fornel (Il) unfaBt.
10 .9 Ei ninnweseanheiineinay dMinasdlsionn wie Hydiolygieroi Hes Roaljopsgemisthes milcgineriBese zum

M ner #l s| uPidecHerdferkaptoverhindung wefefite i st. 10. Ein Verfahren nach ei nem der
Ansprache 2 bis 8, bei dem das I—'a/drol ysi eren bei einer Tenperatur von 0 bis
50* C du¥ cﬁ eYerphren gy dlersisfin doy Merigaptovarhindyng. BV dep Eprmah @ def: AasgUmesizen Hen das
Bi | den des TFPaMmstofipad qinef Trielypebiadung midepEarmeliifler Tenperat ur von 0 bis 50 * C
durchgefUhrt wird. 12. En Harz auf Pol ythi ourethan-Basis, das Bin

ReaktTonspr odukt von eiiﬁéfl &(ﬁr ket e&%%bb%dung mt der

SCHZCHZOH (III)
35
in Anwesenheit einer Mineralsdure und Hydrolysieren des Reaktlonsgemnsches mit einer Base zum
Bilden der Merkaptoverbindung umfast:

./ 4. Ein Verfahren zum Herstellen der Merkaptoverbindung mit der Formel (l), das das Erhalten der
4 Triolverbindung mit der Formel (ll) durch Umsetzen von Epihalohydrin mit 2-Merkapioethanol in
Anwesenheit einer Base, Umsetzen der Triolverbindung mit Thioharnsioff in Anwesenheit einer Mineral-

s#ure und Hydrolysieren des Reaktanten mit einer Base zum Bilden der Merkaptoverbindung umfast.

5. Das Verfahren nach Anspruch 4, bei dem das Epihalohydrin Epichlorhydrin ist.

45 .
6. Ein Verfahren zum Herstellen der Merkaptoverbindung mit der Formel (l), das das Erhalten eines
Gemisches aus Triolverbindungen mit der Formel (Il und (i) durch Umssetzen von 2,3-Dihalogen-1-
propanol mit 2-Merkaptoethanol in Anwesenheit einer Base, Umsetzen des Gemisches mit Thioharn-
stoff in Anwesenheit einer Mineralsiiure und Hydrolysieren des Reaktanten mit einer Base zur Bildung

50 der Merkaptoverbindung umfaBt.

7. Das Verfahren nach Anspruch 6, bei dem das 2,3-Dihalogen-1-propanol 2,3-Dibrom-1-propanol ist.

8. Ein Verfahren zum Herstellen der Merkaptoverbindung mit der Formel (I), die in Anspruch 5 bean-

55 sprucht ist, das das Umsetzen eines chemischen Aquivalents von Epichlorhydrin mit einem bis drei

chemischen Aquivalent(en) von 2-Merkaptoethano! in Anwesenheit von 0,001 bis 0,1 chemischem
Aquivalent einer Base zum Bilden eines Diols mit der Formetl (IV)

17



Fornmel (1) HSCH 2CH2 SCH 2CHCH2 SH | ' a fﬂ
ovgolt 1St dr e a0 sgrsrsgzte”e%;;;?gradazgznt ot | fRRHIFH AT O
Pol yi sot hi ocyanat ver bi ndungen un I sot hi ocyanat ver bi ndungen mt einer”

| socyanat - Gruppe besteht. 30 13. Das Harz nach Anspruch 12, bei dem das
Mol verhlitnis von der besa ten weni gst ens ei nen Esterver- b| ndung zu der

Mer kapt over bi ndund‘QﬁH\gFﬁ)z ) SHEEyel 3, 0 Mol der funkti (8¥&l 1 en (NCO +
NCS) - G uppen pro Ml der funkt onel | en MerKaptogruppe ist. 35 14. Das
Verfahren zum Herstel l en des H¥zes nach Anspruch 12, bel dem di e Reaktion

durgh Erhitzen und Harten durchgef[Jhrt wird. 15. Des Ver fahren zum

Her st el | Ymsetren dpgy Pigle dniniMprkaRioothaneb [das) erhiy ewird,cusinagesaniaryit i dreldehemisct®r hi t zen
und Har t qvivalante |3y erreiphen. yidr einer Hgsey gie Ehihe Wikt it iegsamt 9 Bis zypicchemigche

Reakt i o figianifel zuagmickannia Plkwawﬁvreﬁ"svwaﬁy'wr Fsmetd) upfadt- HsCHP CH2 SCH

2 e Bookn e e r?P'ams'E'"cha 2 pis o frp w&&@a@ﬁ'@vﬁ#ﬂmﬁ{# S-%?Esaus

et hife @Cﬁf'ag%g ,@@Ptgﬁrb S & Bolon R Bl LR W
Li nse nac nspruc % der das Ml verhlitnis der weni gst ens ei nen

ESter Ver Gds"itakter lﬁaé?\eﬁnsl)}(ﬁ:&k%%&v&‘énp g %’?&ae&e\é’aougs itb¥i§ et ®) GelBherder

funkt i onedy o8tk Pwe SardhBaEHR RGO MO unkt | onel l'en
Mer kapt ogr uppe betraigt. 18. E| n Verfahren zum Herstellen ei ner

Kunst 32.0fih IHaz st Pélpmiowiéanidasis; a8 o | FeaktioAdprolidkd Leh &ieR IMbEkRtEleBindurigernit bér el
(1) 18 Formd@2CH2SCH CHCH2SH SCH2CH2SH mit weni gst ens ei ner

rver bi ndung, die aus der G uppe ausgewAhlt ist, die aus
Pol yi socyanat ver bi n- dungen, Pol yi sot hi ocyanat ver bi ndungen und
- I sot hi ocyanat ver bi RaGigeR ,&CH ,6HG8L SHsocyanat gr uppe be-(I3teht, zum Bilden
ei nes Gem sches, G eSen und PoI yneri si eren des Gem sches, um eine
‘Kunststofflin- 10 se zu bi PEBpCHy/HABt . 19. Das Ver f ahren nach Anspruch
18,%pbe! dem das Ml verhal tnis von der besagten weni gstens einen

mit wenigstens einer Esterverbindung umfaBt, die aus der Gruppe ausgew#hit ist, die aus Polyisocyan-
atverbindungen, Polylsothlocyanatverbmdungen und Isothlocyanatverbmdungen mit einer Isocyanat-
Gruppe besteht.

13. Das Harz nach Ansbruch 12, bei dem das Molverh%iltms von der besagten wemgstens einen Esterver-
pro Mol der funktionellen Merkaptogruppe lst

35 14. Das Verfahren zum Herstellen des Harzes nach Anspruch 12, bei dem die Reaktion durch Erhitzen und

Hérten durchgefiihrt wird.
., 15. Das Verfahren zum Herstellen des Harzes nach Anspruch 13, bei dem die Reaktion durch Erhitzen und
A Hirten durchgefiihrt wird. :
40

16. Eine Kunststofflinse, die ein Reaktionsprodukt von einer Merkaptoverbindung der Formel (I)

i HSCH 2CH 2SCI-.I 2?HCHZSH (I)
SCH2CH 2SI'-I
mit wenigstens einer Esterverbindung umfaBt, die aus der Gruppe ausgewdhlt ist, die aus Polyisocyan-
50 atverbindungen, Polyisothiocyanatverbindungen und Isothiocyanatverbindungen mit einer Isocyanat-

gruppe besteht
17. Die Linse nach Anspruch 18, bei der das Molverhiltnis der wenigstens einen Esterverbindung zu der
Merkaptoverbindung etwa 0,5 bis etwa 3,0 Mol der funktionellen (NCO+NCS) Gruppen pro Mol der
55 funktionellen Merkaptogruppe betrigt.

18. Ein Verfahren zum Herstellen einer Kunsistofflinse, das das Mischen einer Merkaptoverbindung mit der
Formel (1)
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Est erverbi ndung zu der besagten Merkaptoverbi ndung etwa Om
Mol der funictionellen (NCO + NCS)-G uppen pro Ml der funl“umﬁ“ﬂ‘“““““\“\
Mer kapt ogr uppe ist. .15 20. Das VEI‘Q%%@&;E?W Anspruch 18, et
Hi nzugeben weni gstens ei ner Verbrndung, dre aus der G uppe ausdewahi t i st,
di e aus eingearbeiteten Fornentrennm ftelni Kettenstreckmtteln, .
Ver net zungs- mttein, Uchtstabillsatoren, U traviolett-Absorptionsmtteln,
Antioxi dationsmittel n, ol | os| HE¢dy Oy 38t GHWH,Shd Filistoffen besteht, zu
dem Gemi sch unfaBt. 20 Revendl cations 1. Un co 0s4 nercapto de fornula (1)
25 HSCH2CH 2SCH 2CHCH 2SH (1)SCHG 2SH 30 2. Un procedl

pour ¢r~parer | e conpos4 nercapto de fornule (1) conprenant |a reaction de
la thio-ur~e et d'un triol de formuls (11) 35 HOCH zCH 2SCH 2CHCU 2SCH 2G .
20H OH mit wenigstens einer Esterve_rbi(lqupg. discaug qerfﬁr@:pg gusgewdihll ist, diej ag%Pqﬁiqpcyaaatyeﬂ@q-

| ' hydr ol ystngan. Relyispripsyanahsesiincypgen | und, {sethiogygaatygrbindungan mitfeisiesispeypnatoruppe) bes 6

mer capt o. Steht gpm iidan sines, Gefrisghps. Giglern undPolymaisisean dee Peraipthes: 4@ ongryptstoftin-)
conpr'®nantse/24 bideaMiabh de 1a thio-ur~e 45 et dun triol de fornule

(L) 2Q 2oCH 2 CI-IZO;IIQ?BO . _ : .

S oy oy EL ISR .
ner cgpt o; @g 4NEE):1 p&o?:b{? pour progpare? {ggogc?rp'oée mercapto de formule (1)
conpr engglipds RRbFEH hRR Asprichi 18, d8teadsOliihRihébeh Wohigftht elirel UbrbiRdng 418 Gus der

6pi hal ogengiiysddubfewshEist, 4if ass We%ﬁﬂ?&ﬁﬂﬂlenﬁﬁm&rﬁ KIRIACHR kI VBAStEungs-2
reaction drh‘ttélﬁ,lL%tsﬁMfPéétoleﬂ, UihdviRtetABRrfbnsRItER EAIBXidEtioHB MRS, AR SItHaH Falbstsfen

| hydr ol ysd Gtisptéibesioht, zu dofr GemiscMimf@stEP 0 378 895 Bl r~acti onnel avec une
bas€ 2pour forner | e conpose nercapto.

' Revendications o

1. Un composé mercapto de formule -(I)

25 .
HSCH oCH ,SCH ,CHCH ,SH (1)

SCH 2CH 2SH
30.
2. Un procédé pour préparer le composé mercapio de formule () comprenant-la réaction de la thio-urée
ot d'un triol de formule (lf) :
35 _ .
HOCH ZCH ZSCH 2C'!HCH 2SCH 2CH ZO'H
o OH : .
o/ | .( I11)
40
en présence d'un acide minéral, et I'hydrolyse du mélange réactionnel avec une base pour former le
composé mercapto.
3. Un procédé pour préparer le composé mercapto de formule (I) compreﬁant la réaction de la thio-urée
- 45 ot d'un triol de formule (Jli)
HOCH ZCH 2S('.‘H 2|CHCH ZOH
50 SCH 2CH 20!-! (IIX)

en présence d'un acide minéral, et I'hydrolyse du mélange réactionnel avec une base pour former le
composé mercapto.

55 .

- 4. Un procédé pour préparer le composé mercapto de formule (I) comprenant I'obtention du triol de

formule (I) par réaction d'une épihalogénohydrine avec le 2-mercaptoéthanol en présence d'une base,

la réaction du triol avec la thio-urée en présence d'un acide minéral et I'hydrolyse du produit
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5. Le proced6 de |la revendication 4, dans |equel [|'epi haI ogﬁmm
" 1'epichlorhydrine. 5 6. Un proced6 pour pr6parer | e conpos H’F"ﬂ”@, lm
fornule (1) conprenant i'obtenghgsg'ahigft! ange de triols de*fdrmH

et (kl), par reaction d un 2, 3-dihalogeno-1-propanol avec |e

- 2-mer capt o- 6t hanol en pr~sence d' une base, |a r~action du nel ange avec | a
t'hi 0- Ur ~BadlionnEr aveEie Bash pdlx iriecle cofpdes Mbredpho. | ' hydr ol yse du produi t
r~actionnel avec une base pour former |e conpose nercapto. 10 7. Le proc.d6
de | a b eleprotiéodide la revendicelion 4, daas)|loqel Mépihalogsnshiytvinb egl Péychbrhydrimpanol est | e

2, 3-di bronp-1- propanol. & Un procede pour preparer. | e conpose nercapto de
f or frulbe ¥n prosédé peur préparenle caiposé maverp® dederpule (lsemptenant Btention id'ud mélangkcrei val ent
chi ni quetrigls deformuiesr(tifil) rer dedtion diun Z3-dihaieasnastiprorandl@macde &1riere angeen2- 16
ner capt oR'éseasfof’ “"eePFs'Er'Bi%‘ﬁ'?Pé Qemélange pveg lp thio-wide py Aréeence diyp grige, mindraliple base,

pour forW?’°M??45f|péqd“ @arﬂa'rwvec'('rawe HOKTH MBS CopRosk ppreapto. (rv) o
I dj t t t total & d At
cquPva o Eroq frfecll BB, O s 0T B Paeahar oA 498 T ent o
chrmque% 2%un pHaIcaIrn pour former le triol de fornmule 25 (rr). o9.
U%E.r &C egf& 9&: o.lr f,:%@ﬁ Higrc dJ BX&.‘E& S\ﬁ‘%ai:bﬁ %jic%uo% @éﬁ‘? An?ﬂ“e{me
quek CoNGlge thEn% %ﬁ' ree 59950 @o ’éq d' yﬁﬁnegﬁ d'@lfjeCt uee

& une t egiafiled pr oc 'a revendi catlon 8, dans
| oquel | a forrration du d| oI de forrrule (1v) est effectu6e & une tenp~rature
'de 0 a 50 * C 35 12. Une resine & base de pol yt hi o-ur et hanne conprenant |e
produit de la r~action d HF% ﬁde ¢B¥hule (1) 40

HS@pi2 CH2 SCH2 CHCH2 SH ) SCH 2CH2SH 45 avec au noins un
conpose ester choisi parm |es conpos pol yi socyanates, |es conposes

pol yi so- thiocyanates et |ee conposes isothiocyanates ayant des groupes

i socyanale ¢factip du pigl avessle Renereaptoéthanchroriéiauwtatal oeipus 2 troig awaraerqleremmesleeuneap port
nol ai r e RASRIPAEe AV iekekd pe 3 dewxfgwwalestschimiques, 3 waiPH a@@m?@%rém e diot dp fagrule

d' éfvi ro(ﬂ) 0,5 & 3,0 noles de groupes fonctionnels (NCO + NCS) par 50

nDIe rou e fonc i onn apt o. rocede d e e la
rdsin grfa B, 39T 1408 i3, deg rendating 2 & ek el froe B 6 ToHE  po
chauf f ag Pci ssement. 5a 16. Le procede de preparation de |la resine

-de 3h 2.8, %?%%“éépa& %&?& ﬂm&é e%éiﬁg% de§ iGHaichidnd §3%F b 1386 |ﬁJdT-o?y%£ Ut ernbiilee 2

11. Le procédé de la revendication 8, dans lequel la formation du diol de formule (lV) ost erﬁectuée & une
température de 0 & 50°C.

35
12.. Une résine & base de polythio-uréthanne comprenant le produit de Ia réaction d'un composé mercapto
de formule (1)
q \/'
40 HSCH 2CH ZSCH 2CHCHZSH (I)
|
SCH 2CH 28H
45 avec au moins un composé ester choisi parmi les composés polyisocyanates, les composés polyiso-
thiocyanates et les composés isothiocyanates ayant des groupes isocyanato.
13. La résine de la revendication 12, dans laquselle le rapport molaire dudit ou desdits composés esters
audit composé mercapto est d'environ 0,5 2 3,0 moles de groupes fonctionnels (NCO + NCS) par
50 mole de groupe fonctionnel mercapto.

14. Le procédé de préparation de la résine de la revendication 12, dans lequel la réaction est effectuée par
chauffage et durcissement.

65 18. Le procédé de préparation de la résine de la revendication 13, dans lequel Ia réaction est effectuée par
chauffage et durcissement.
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C~~~~~ EP 0 378 895 Bl 16. Une lentille de plastique, corrpr#lm ’/ﬂ’

de la r6action d' un conpos4 nercapto de fornule (1) 6 ’IH, ”i’
"~ HSCH2CH2 SCH2CHCH2SH . _ g&% CH 2CH 2SH avec au noihs An's
conpos6 ester choisi parm |es c%%(?gg Bi I'yi socyanates, |es conposds
pol yi so- 10 t hi ocyanates et | es conposes isothiocyanates ayant des
gr Oupes 16.SOMYI@RS db plabiique ) BmbRRnt bl FodlR db R 8RR CahpRE mdRaptsladerluRqe! |
e rapport nolaire dudit ou desdits conposes esters audit conpos6 nercapto
est d' environ 0,5 & environ 3,0 rml es de groupes fonctionnels (NCO + NCS)

par ol e de groupe foncti el ci td?tc 8. U p ed4 pour pr6parer
une l&ntille de plastique con'p?r é%zgr&ge d’ un(ﬁgrrpOSG nmer capt o de
formule (1) K> 20 sy HSCH j H2SCHI 2CHCH 2SH SCH
2CH 2SH 25 avec au noi ns un corrposG @stezr choi si parm |es conposds

pol yi socyanates, |es conpos~s pol yi so- thiocyanates et |es conposes
i sot hi ocyaf¥st @smgzp%lm cQnPe ?SE?U ghaisi pareL b AepRgsés Relyispeyansiag) lgecamposéy polyiso-
pol yrifri satf“P‘EYH"aﬁﬂﬁ °Fr’6f€ﬂﬁ'§’€ GgihiorysRTies ayam doq @oupps iBeyaatopl asti que. 19. Le

proc~ dd Inqi ndi cgt on1618 ans |lequel le ra port nol ai re dudit ou
desdi jon Sfelsiciao desdiis eomppsds estrss,
3,0 Irr:)isegoéigmglg f&%pe oo mg?%%ﬁﬁigiwmggaﬁ THE SO D & D

fonct,gonne nerca "Te "bro de la revendi cation 18, conprenant
I addi t k@ryrpietishe L EnG il bd Sadtbue
consti tu6 ﬁlel smggggfgferl Ht err' nes Ea gue Fﬁpgﬁa@tﬁ:@gﬁg g%{‘c:oAgssgq‘ﬁ%% tgrcrlgnt de
chat ne, es agents reticul ants | es stabl lisants a la lumbre, les
' absorbours de Il1'ultraviolet, les antloxydants | es col orants ol eosol ubl es
et~ @s charges. 40 45 50 55 2HSCH £HSCH ,CHCH ,5H

i

SCH ,CH,SH

25 avec au moins un composé ester choisi parmi les composés polyisocyanates, les composés polyiso-
thiocyanates et les composés isothiocyanates ayant des groupes isocyanato ; et la coulée et la
polymérisation du mélange pour former une lentille de plastiqus.

19. Le procédé de la revendication 18, dans lequel le rapport molaire dudit ou desdits composés esters
30 audit composé mercapto est d'environ 0,5 & 3,0 moles de groupss fonctionnels {(NCO + NCS) par
: mole de groupe fonctionnel mercapto :
20. Le procédé de la revendication 18, comprenant I'addition_audit mélange d'au moins un composé choisi
dans le groupe constitué par les agents internes de démoulage, les agents d'allongemsnt de chaine,
85 les agents réticulants, les stabilisants 2 la lumidre, les absorbeurs de I'uliraviolet, les antioxydants, les
colorants oléosolubles et les charges.

50
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