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DETAI LED DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS

[0013] The term "al kyl," as used herein, refers to an
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previ ously defined, and al kyl is an al kyl group as
previously defined. [0027] The term
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[0046] The term "perfluoroal koxy," as used herein,
refers to the group -OR' where R' is a perfluoroal kyl
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to the group-C(O -aryl - CN where aryl is an aryI group
as previously defined. [0092] The term
"aryl al kyl carbonyl ," as used herein, refers to the
group -C(O-R -aryl where R is an al kyl group as
previously defined and aryl is an aryl group as
prevrously defined. [0093] The term

cycloalkylcarbonyl " as used hereln refers to the



group -C(O-S-NHC(O-OR where R is an al kyl group

as previously defined. [0098] The term
w0 adokosoaar bonyl al kyl am not hi ocar bonyl , " as usPCI/US2006/018889

herein, refers to the group -C(O-S-NHR-C(O-0OR

where R is an alkyl group as previously defined.
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"aryl am nocarbonyl ," as used herein, refers to the
group - C(ONH(aryl), where aryl is an aryl group as
preV|oust deflned [0114] The term
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[0120] The term "alkylthio," as used herein, refers to

the group -S-R where R is an alkyl group as
w@e@eilanisd y defi ned. [0121] The term PCT/US2006/018889

“perfluoroal kylthio," as used herein, refers to the

group -S-R'" where R' is a perfluoroalkyl group as

preV|oust defined. [0122]- The term "tertiary

| carbino] ," as used herein, refers to the group
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which will form an equival ent amount of the active
conmpound or substance within the patient's body.
[0134] The terns "treat" and "treating," as used
herein, refer to partially or conpletely alleviating,
i nhibiting, preventing, aneliorating and/or relieving
a condition fromwhich a patient is suspected to
suffer [0135] The terms suffer and suffering," as
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aryl am nocar bonyl, heteroaryl carbonyl,
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d]ﬁ%’i’é’g}sﬁg A 1%?/%¥86’§‘Itl?yﬁﬁ‘3r‘bo4i1y"l aryl carbonyl ,
dm@ﬂotrbdbplaasmmlioale ky| amdideachanyile .
kyl a ogar ami pocar baonyl
[&q%);l am n%%(%}hﬁgcg?gxéy?}%‘%ﬁlgfk am no %%53%6 jf amide-
tynst erdui yPesdeyl fohetssr dey cheabksdazdr b@nyhtlon can
1EyAQak y&@@tﬁa@yllsoawma&y;leﬁééﬁgrydl fo%k)igm gagbopyl ,

al koxyal kyl car bonyl , " al kyl t hi oal kyl carbonyl,
SR AN h%%%aﬂaegr béhwnzeaﬁegv@%ﬁ TREAVLPRES BBHRA-4, 4’ -
dhiefceraayee pad kyl-akkybegidinRyksul fonyl-ethylenediamine-

teroc IoaIkIaIkIamn I gcar
3 ;Bre' “I%%rjhsﬁaahrlla&%r E)lonfx/l met iRt é?éé?y(f}é?ﬁ%t& KeBEEFBony! |
Suﬂeic@yéanylaidcw -eabhponyl ;iscayboayal kyl car bonyl ,
[@Us&qucarﬂpwlt@%aem&? 1%99¥41%0nm110d1ments, the

al kox¥car bonyl al kyl am not hi ocar
PANMKYPERE DAY IcéFlkW%]&%d@oﬁ%Ph%ﬂwIPSR}IYFLéﬁ?thCYanateS:
Jarcycsuhfpcsw:,somwhmm ylsa@hf@@wut al@@ limited to

i 0141]" Th | o,
IERER0Y | ST oy piat g Sharet fh AL YA ABE R PR 8
whareihetlhe @mm@bwmge appespef aR3 rand blaYldB’Eydbﬁectly to

|ndee entl nal l.y substituted with 1 to 5
2 SEBRTGEn <t Br Bt ih Bkt e B Ry, rtene
dhﬁo&hmommeky la;rom@ti@qy:dly@abklyiocmrafdeQOWBéf&}ﬁ the

]:ﬁ@ g%@i ﬁ%@%%gé{ci Ifoq'{dpz% g%%é/n Il 5he aromatic
rlaﬂlgayrsuﬁ]flyﬁ‘falhaﬂ nOéyéM@?aﬂd(%/Ital anyléneoﬁylsothlocyanate,

h&@r@b?@l@@'ﬂ&&ﬁso@hY& dhe , PERAOS b%%yho ited to
et eroar car boxyaryl, aryl carbonyl car onyl ,

2 e FO O ARy ERRb Y 3 S RoRy L3 b?d‘fﬂllthwpgene 2,5-
dicachbXxyaydndeagr balﬂybny:argdlg>i¥6alﬁhﬂfyjdnates ; aliphatic

I car onyI on th an aryl car bonyl
poglﬁ}é% #‘g&&:ar A6y o™ ﬁ cyc ‘%(31 %aﬁsmlsugh =9 but
nQ’ﬁetlem@‘cW; | wralthnt b s é@-axmmbcyamymﬁm@aaabo nytomatic
pAKBLEA SQLATRARBY bondh Blily Eﬁfﬂ:@f’cﬁ{o%%n¥b ddition to

di al kyl am™noar yl car bonyl, “di al kyl am noa y?car onyl

al kyl t hi ocar bonyl , arylanlnocarbonyl

het er oaryl car bonyl , heteroaryl am nocar bonyl ,

al kyl am not hi ocar bonyl, di al kyl am not hi ocar bonyl

aryl am not hi ocar bonyl , het eroaryl am not hi ocar bonyl ,

am nosul fonyl, al kyl sul fonyl, aryl sul fonyl,

aryl sul fonyl aryl sul fonyl, carboxyaryl sul fonyl, nitro,
am no, dial kyl am no, al kyl carbonyl am no,



car boxyaryl, aryl carbonyl, alkyl carbonyl,

per fl uoroal kyl carbonyl, al koxycar bonyl
w@ 2006030339 kyl car bonyl , aryl oxycarbonyl , PCT/US2006/018889

al koxyt hi ocar bonyl , aryl oxyt hi ocarbonyl, aryl carbonyl,

cycl oal kyl car bonyl , heterocycl oal kyl carbonyl ,

het er ocycl oal kyl t hi ocar bony#, arylthiocarbonyl

al kyl am nocar bonyl, dial kyl am n rbon
thaEal & (thei ABAFYRHBEHS 98?1é@%<y|héﬁf>ﬁ8’a¥‘“k%ﬁ c &BSRFEe
alﬁbkyiéﬂacpcaﬁb@&%d &fa}tlbaﬂiﬂcﬁ)fc&r hodyfied, urea modified

het er oar y teroaryl agjnac
anélP&V%ﬁﬁ ﬁfﬁ%g‘%%f * ?3I Ian1no?éggcar locyanates'
anarﬁiﬁw&ﬂuﬁbhandatimmgﬂlzeﬂepec@wHQA @ﬁlhb@ﬁ¢ocarbonyl

mi. | kyl sul fonyl, aryl sul fonyl,
poa?y?%i?%oéy%ﬂ ry?sulfonyl carboxyar%ﬁsulfonyl nitro,
[0gaRho, diNehkyinktiims eaPRYLeardoriiahrhdS

OQQ/K%E%J%E@Q% Nohe1GRIDAXYaR Y] &iﬂﬁl@&}#bﬁﬂtcbm;hdméd [ DXY5
sul f onam de, alkyltm

a1 G GAR TR SRR RS i 4 HE AP TSR A aRe PR Bea 1 6-

dlﬁ%b@h@@diy&dna&tihskaﬁmenll@mﬁymb‘eu@mtep@maﬂhy @@kﬁgctqrrtamed
n. en_at

ol SpF R EAeEs R it LS IPE IR obOM bonces,

diR®cahd RY,theogephell ginimst ﬁénnjrrﬂqﬂd’@@w DRE oRTE FhitdRited

tc; I'ie)é at fs@éﬂlg%g}ggamer%@ bQ 3idhepandesibyatobenzene,
ptionally subStituted with 1.tp 5 substitue

1-éé@éé?@Hh?¥BﬁPﬁF9Penﬁ§F%r3a#yﬁliﬁﬁq%ﬁ%§Vﬁyas% Oihﬁ Gted’ ™"
di\/ﬂsid&hﬁ)aeyéﬁhdohmeeyhélk@/] Qgroupsisaritoylkkpko-1,1" -

=R S0 DR pUB) [ B ARl gt and.
masma@na.’em Q‘l-GJ‘SOFhEOT:WFtQ‘@nmRE vioewemsla 15 aryl .
m%_ﬁry’i@}qews Péll%rotﬁ&r@ i RIS e ¢ hiEndiieeiat i, on, 1 R1(10R-

rtain asgects of the invention
ethangrdivy) &ﬁa h PRS2 F e WRer &7t 6ach R8 i s,

dii%?ﬂ%&ﬁé?@ﬁiabbﬁﬂfbphené&dné am%h' &l kgdtreioeyenatyd-3,3” -
di al kyl am no X

e;%&/?g] Béﬁb};fkredgpg Al éenzaﬂ e 9 X oc?ilcydgﬁxggg?gﬂétj,
dﬂsﬁ‘emylaspex:{ %, 4of~duheothmar@ﬁeaa@d dirherydapgne-4.,47 -

&%Rgﬂggg?g%ﬁ%ornula 1 in which X is oxygen. [0149]

| tional embodinents of the invention relate to .. .
[e®¥JoundsSwitadengpaPany h RHYVERCRALORE DR BB a1
b@@%&éﬂm@wgﬂlmlte‘& te@r ﬁakaﬂ@cgmyagdgemmﬁcytahate, -

I nventlon re| at oundas .o 0] -
neranFAipyi gh%Fqgahﬂfyﬁgng? %ﬁﬁ:onﬁydé%?%§$ﬁkocgﬁégt& U
beridyddiandb&dyland iR6thl eceawitehy dr ég]@fppzq;qtedpggar]gonyl
dllﬁ%g%llo%ﬁg Lo aaﬂ’%l RE ar ebﬁ?ﬁﬂdﬂﬁ@ﬁ ogep. -4iQL88hbnfur t her

ifvention are directed to conpounds
dbfsPurmavanste n Wenchimating (iaeggeRs af iggomatic

pSY$] O Wy aRh kX orRBELE HT Al atéhs in addition to
gerfluoroaykox [0151] O her aspe%;slogléggaﬂu@vggélﬁgk
PEe (ffr dbfeds? R8I0 %or Fif'atT

1aﬁﬂté@iﬁia.1Bﬁﬂﬁnﬁﬂdaﬁtby4 aldyl , al koxy, hal ogen, or

.per fl uoroal k 1 [ iogents of the

Eﬁ AR e by |re85§% §§££§ q:oun ggo Formula 1 in
imhtbhodyanatabehydne)ot Isylllfonxlipﬁb@yllSOtham@Obenzene) ’
sﬂ?%?ﬂ?’( Yoi o (fal- EEH&E%E%Iamkonﬁzéﬂé)fl @QEEQE}SI@W I'n
preferred enbodlnents R2 i s, nethyl, |s Propyl
ispEhi eerdmerRyRzeR) 1 A-fFabRbnRE ﬁ ‘barticul arly
iRbehebEpthaerBREhVENM A1 FBAYL B- Im}&ybeﬁmene, 4-methyl-3-
trifluoronethyl. [0153] Still further enbodi nents of

the invention relate to conpounds of Forrmula | in

whi ch R2 i s hydrogen, al koxy, cycloal kyl,

perfl uoroal kyl, perfluoroal kyl al kyl , perfluoroal koxy,
di al kyl am no, or hal ogen. [0154] O her aspects of the
invention relate to conpounds of Forrmula 1 in which R3
and R7, together with the nitrogen atons to which they
are attached forn1an optlonally substltuted 5 or 6

Y

.



al kyl am nocar bonyl, di al kyl am nocar bonyl ,
het er ocycl oal kyl car bonyl ,

whewendsye! oal kyl am nocar bonyl , PCT/US2006/018889
al kyl am nocar bonyl al koxy, di al kyl am nocar bonyl al kyl ,
di al kyl am nocar bonyl al koxy,
het er ocycl oal kyl car bonyl at Ky2 -
heterocycloalkylaninocarbonylalkoxy

v

1 sobhé PR ETRERE 28 WAIRIYA- RO YSO VI YRRRY R aRITEH RYFST
arieliefoenel oalikykatd Apaldebbenzene -sul fonylanilide-3’ -
am noal kyl am noal kyl aryl am onal kyl

meﬁé"é%r"%af%?%trﬂlﬁ(%ﬂa tSryl al kyl ani noal | cyl ,
[og)_ehferk oar mdﬂ—lil)ﬂl?aﬁinig) ai:dey»lpllea! & | soiiyryahkytamavdng
. di a am noa ni_noar, . . .
S B By PRSP L P o B OB v dmearap SE
aldrcyeydne; @amtrtRE, | Betdodyclary| or afdapedn Aeliur atoms in
ao?i@ligw A0 A sAbKOXYe WRALQX¥ ande NRoudkY! AN initing

Iaryl am no, aryl (al kyl)am no r q&¥loxy; each,Rlé IS
SHWBLEGeAT FHIY POLAFYAUAtSFCABEIRTT DU RFFCEPbohytEFed £°
1 arsys:cgzafzf)wyil 5 is@:tilﬁiﬁdya_l&fﬂb@mgban?l kyd isatlchenyto-5-
. aryl.sul fon nocar . :
l%ﬁQQlﬁﬁV%ﬂ$%é§§§%68%y??Q%1qsyﬁgﬁgﬁb%Fﬁ%ﬁﬁ%ﬁSSX§??tOhexane’
igticakbkytankrioihilod apbivindyanat gl abt Fealesesyh 4 -
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igzzilt}iﬁwgaﬁﬁ@dswe}nzegéy | pﬁwylgmay}ar 496 J@M)sltolﬁhmoaquﬁn
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R
swiyiGldeabkill 2m stowvanbbpy?’ -isothiocyanatodiethyl disulfide.

[({@tsﬁr Ocyc#lgg% %&aﬁtﬂ%ﬂ{gb%%bdiﬁé(ﬁpaéﬂ@ybgy%{: e te can be

terocyc Kyl sul fonyl”, heteroaryl sul fony
regaeek Vi Rl odarPoAYE P IR -ReaEetetns akgriagryd form a
pEMRIRahKYE, pRddAyear bamiveabhybeagdornydntaining materials
al k Isulfong”i ar LsulfoQ%%, a@kx[faqu%éléxam les can
aLE VISFAFBoADt Ry PRt Mo GhitsonyPh T HAmL T ©
imtlaldey hatroogardoanyinied kdtarinde hsedardsolypk, not limited
taﬁ' llllﬁ%llgr,n Qﬂﬂ&%g@&@(ﬁ Qz@(zle?%f C &P@&él but not
teroaryl am nocar ony.,s%eterocyc oal kyl car bonyl, = |
1 avifesmtpobrideearb Suprtitnale Pearyiaft ¢t hicdCarBorsAtaining
ndiel8LaeYyslier! &yt agarbomted to polythiols; and materials

h%giilg %%hc?: gg%%%lﬁ l léﬁé?%%% %ug‘%%ggg%:r%ﬁo&?ﬁc ar bonyl ,

[@03d]lt hi ocaubeahylle, haikoxylt-hicocaibhdny|nawmrials for use in

ryl.o [ | . angd. . , ™
B LD, PRoTRan) seB e, AR SR, gaeriae
ket in theopr; popslpmigingexpupgesscap gncudg hut pre
o ZimidRd Wi SoNRhe® pdlycis [ Bbdytcddie Riikwhs, aryl

and cycl oal kyl groups of R13, 4 and %ﬁﬁag gach be,
PPHSREIvdeREP)e RPECoRal PY STISCPAIERCPW T 15P9 BLxtuTes

risethsid t uents sel ected from al kyl, cycl oal kyl,

rocycl,oal kyl erfluoroal k ry. t er.oar .
ey SR PR T e R o S R g Fpma ion
ate dtriopimarionone ceirildry, iy artxo, Maydrmdplether polyols
oé\'{sali%rsbfegﬁg A KRy 68t PONYles ALY LERT B reially

al koxycarb yfan1no, al kyl carbonyl am no, |
aved s BERP ya:gﬂw| BATW WEHF- Non-limiting examples
ofli @ K cari-ngeay N an ahkpiddivair akkyhoxatiRiieedans
al koxycar bonyl al kyl am no. [0158] The aryl sul fonyl,
aryl carbonyl and heteroaryl carbonyl groups of R13 ,
R14 and R15 may be each, independently, optionally
substituted with 1 to 5 substituents selected from
hydr ogen, hal ogen, hydroxyl, al kyl, cycl oal kyl,
perfl uoroal kyl, aryl, al koxy,
het er ocycl oal kyl , heteroaryl, cycloal kyl oxy, aryl oxy,
am no, al kyl am no, dial kyl am no, al kylthi o,



al koxycar bonyl am no. [0161] The am no groups of the
al kyl am no and hetercycl oal kyl am no groups O R13, Rl14
wanweRIB3MMY each be, independently, optional | BCT/US2006/018889
substituted with a substituent selected from hydrogen,
al kyl, cycloal kyl, and aryl. [0162] Particul ar
enbodi ments of the inventrof3relate to conpounds of
Formula 1_in which_ R7 is_hydrogen and R3 is
PR EREIYTEER PO Hrder 533 APHERFPEY b iR b mmOLs.
PﬁrgaxymlygFeang6lydm%tFa@cbgﬂpﬁ%bhybet?%laccorﬁafce with
eterocycl.oal kyl prop t.eroc a nmet hyl ,
R o%lcflar kyT"am nc()3¥1 ey %ﬁoléjl Ky ?‘LB g %%t a
relcivaltkylang| polamineah Kys pnapaabﬁohyewdqdenshng an
aPJE}Q.ﬂcé?fer 84 gabogli @%§t8;7e Qg?gﬁg &Qﬂle@g 'uglng acid-

heteroarg eth , heteroar
B

OhREHDET éy%w aﬁfﬁ%élowﬁﬂetdl @yepém@rm yinitgptor or a

mame aEhyblyMuﬁaf tihetlaldss , peater sedaarhedi MeptsREo
I m dazol yl et hyl ,

dro . di nyl et
o POT 7 by THAERY CEHe KO ARETOL Fidegbrbiedt
Newy-cl gtk pd aeydmplors pﬁemykxﬂdmﬂ oxﬁﬂéﬁaanpemﬂﬁde ethylene
e ou F a
°£ﬁﬂiziﬁﬁég§%ﬁfh %E ?Q eni1 8%FH% I éﬁ%ﬁ%esu??onan1d
anéalkylene ox1des, such as but not 11m1ted to styrene oxide,

mi)M‘i'L]{Cr%s( 3f CQH@;FIHHE Rk petdnd brdplphgaydsidd onyh ) bemzene
Su on

ORIy T ﬁlé? h%mlilop%érﬁflllt) R TYZLEBhERS | RANIRY FiBeRzenes
pxagdegedniviel MNft2rre3- nﬁtdiﬂdqwuehenyki@é hydilng random or step-
wi | n | f uch

[k Q’%EM’?%‘?%?%O@?&E yllghgfg?,;% P(eph"efnw SHi f onyl ) be
pchlzyéjﬁ%{g IS 23 yols :an e polyoxyethylene, such as but

n¢a/f1[012n(téd bt & pReRyl) etdd1lye31( Phenyd:sHfppyLibenzenes
bqv 5 ?szTﬂ%ﬁﬁbﬁﬁﬂfoﬂﬁﬂfFF g1¥phenyl sul f onyl ) benzene

[(Stwsf]onamljre a non-limiting embodiment, polyalkoxylated

pilAnctoehl 0 PhSdehelinl) 3 ( RBenY y).54) fonyl)bepzenes
/-]2-(4- nethoxyphenyl)ethyl] 3- (phenylsulfonyl)benzene
sul f pnam glegober-lod; (4otBLAY Jdpheny) Lpgthyl] - 3- (pheny
| sul fony |)benzen &ul fonam de ;

-{2-[4- (am nosul fignyl ) phenyl ] etgyl } - 3- (phenyl sul f onyl )
benzenesulfonanlde JV-{2-[3, 4- bls(benzyloxy ) pheny 1]
eth % % | su] fony |)benzenesul f onam de;

42 ﬁg?f: Rhy1 PP3L EpRenViEaFony Ry ey 8hed
angd fnobanmglefrqm/ H 2o( 10 3-heazdk,0%0k- &cwlayﬁrbgeﬂ] methyl

3; | £ f de

7 SRl SULISY gy PEDENSRULGNAIAS g LB B
oz} %ﬁggh@@ﬁh%m lene which can contain from 1 to 8
aﬂ&ohzaeemghlﬁfeq@h%agl )& ] e S-dphery] %uﬁs%axh}&@nzene

sul f onam d dlchloropheny )eth
PHORYdGREny | B eF)Baethéneﬁuinf R d@5, in combination
wib¥h [tBe( Ehdoeti aiﬂvauenhemﬂkmghgfamﬁ (Rhemuh syl frenyl ) ben

f
S R S5 P o1 RFHYRME RS SRR Vi £
benpé*ﬁgggqaﬁ damatdods that are known in the art. In a non-
114n\£th%g(§m16’ocﬂmgﬁt0f aPH&RdY) ehbBY! ds 3 (gphenyl sul fonyl ) ben

zenesu| f onanj de;
190prppy t 3Nl inbeRakypHe MR FeRAYe] Bitiphengkiatony| ) be
conreneshy fnatiade sudly-d2 vud- 86O OXMPRRRY tb) 8tYiene oxide,
I']-3-(phenyl sul fony |)benzenesul fonam de ;
JV-[2-(3-fl uorophenyl)ethyl]-3-(phenyl sul fonyl ) benzene
sul f onam de;
-[2- (2-f1 uorophenyl ) et hyl]-3-(phenyl sul fonyl ) benzenesu
| f onam de;
JV-[ 2- ( 3- et hoxy- 4- met hoxyphenyl ) et hyl ] - 3- (phenyl sul f on
yl ) benzenesul f onam de; JV-[ 2-(4-ethoxy-3
nethoxyphenyl)ethyl] - 3- (pheny | sul fony



-[ 2- (di et hyl am no) et hyl ] - 3- (phenyl sul f onyl ) benzenesul f
onam de;
WO W0p230384 | net hyl am no) et hyl ] - 3- ( pb- enyl sul f oi PgT/VRNEE18889

nesul f onam de; JV-(3-nethoxypropy |)-3-(pheny | sulfony
| ) benzenesul f onam de ;
-[ 3- (di net h. yl ami no) pr opyl-] 13- ¢pb. enyl sul f onyl ) benzene
sul f onam de; -(2-nethoxy ethyl)-3 -(pheny I|sulfony

pPpbeherenexdie omadrikitylene oxide, to form what is commonly

rekérl(éjd ectoh)éEaQﬁ ”@Q%}&Q&ltlaﬁ S RhRAhauka ony lp hergenesy!

f onam d

- [
POL o HdEO1 e Wa&m}@pﬁ%ﬂﬁ%ﬁﬁw sulPBAY e sEaTPtoh of
pali, &S s3n(t§h€8¥f§:ﬂhfs§3ﬁ&ib) preparlng polyalkoxylate polyols

23 R RPPRF YR obrS Brohot] T3S CaRetACet PRRFAS
cbheR2 s BLf anam:thel;m N0 [ Bigphemed, suhfchydigqilvenye 13s
iSHbLONes BELE: AlanLAG rends 5 A1 NYdr 0

enyl sul yl) benzenesul f onani de; [ (|
LOgR&hyl Cyapopﬁ yiterein and the clalms, the term “polyether

pbepyl suldenyhbenaenasultbanani de
pgﬁzgﬁzl ?L)etragx el[yigne%p)gl]ols gglpe enxyeldS% gﬂg gblyrgnze?rgggtﬂgn

of| (:Qﬁgak&dpményhprnpydkje Brépheny |sullkany | z)d:):e:h zenedybfon

gg}“(ﬁ A oPSEheryt S5t FoRgF 1= SRt Ry 1% (% é S HENYI et hy
cﬁ}@g;ﬁ@@é@u}spéﬁg@y ézhlorlde Algso 1nclude are the
poh%e{ﬁexceh lp%gabéﬁ yﬂﬁ) alday ubpélﬁé}:llealﬁ(i bapbennsul Eonyts

benz nesu onami
sgx F( s fl?'“ﬁ"o rngﬁh htg}?ﬁes 1% ﬁi;]flj]rlene oxide, propylene oxide,
thrTmf PaIBnee blrody p hemy [Heetrhy drEurenh whi be naeingsitlitodaam s

g‘%f‘(iﬁ P ophenyt JSuI TRyl 2537 (2052 fret hoxy phany| ) et
IngHpubanastiiop) béheerckanef ghgade dipropylene glycol, 1,2-
pybg ié’nér liyEBL haxyDheny.) g hwhd dgay[ceé | eomahenyl ) sul
nmet hyl benzenesul onam

‘Wl??ttuzes( szbﬁ’&ﬁ?‘a pREnEF AT F2%- 71(34‘1D PPuBFEd- As used
helre iy ) )‘saﬂnfpamyblefz rﬁéaeishxthbénii’kﬁmgﬁlly’bmﬁam@eautually
O?( L% Y rgglt}enylc? et h)él ]fgrn[ (a4 Smus;r olg)rllﬁenéll )sul fon
PITE5e it hﬁ e

enzénesul fonani d
[DDEIQI (4- chl yropaenyd) e10ﬁyb$t6r [E(dll»ybllaof@r use in the

p&%@@]‘?{{ ) Sy age r@cﬂiﬁl benzenesy fosam deie polyester

4-f | uor.ophenyl)
PO[le%a FrEt H&@Bﬂ%n*wt) eatrrfyrﬂ?l 2L HEtaRd) benpeherii o RANT oS -
PolPebf{<k fdiyepaphesy | )sdilihooyt | peg@@ithyhvention can include

SR o AR OB TR FpRergr] GtnyioF Soat ot PHar SpRete
hﬁIV)Lsglifmmylﬂouz tqetd!tylctm?b@en@m#,omd% but not limited
to aéé’p{é %u*a'c%bsnéyléeﬁé)cgbeaﬂdset ek éml; (& TldRr ope

¥LI ) sul T onyl benzenesul f onam d
molEEulgy lﬂ?ﬁ@ HeﬁW‘i%Jbﬁ fbé’ﬁypiy Dot jZPV‘?"EIE bR RBPIRS -
eyl aetiud h@%nlﬂﬁﬁﬁ&ﬂl frnaghd Eene glycol, ropylene gl:L%/COl

GRS HGERY Dbt TS SR rbegpwya uor opheny
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QE$¥ h ne fon
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sk, Asiiehl ehoptenyt et iyl |16y [ (4- 't1 uor ophenyl ) sul f
onyl ] - nethylbenzenesulfonan1de

-[2- (2, 6-di chl orophenyl ) et hyl]-5-[(4-fl uorophenyl)sul f
onyl ] - 2- met hyl benzenesul f onam de;

I V-[2-(2, 5-di met hoxyphenyl )et hyl ] -5-[(4-fluoroplienyl)
sul fonyl ] - 2- et hyl benzenesul f onam de;
-[ 2- (3, 4-di chl orophenyl ) et hyl ] -5-[ (4-fl uorophenyl)sul f
onyl ] - 2- met hyl benzenesul f onam de;
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glfwb)Sdémﬂthbkm@@gubﬂonﬁmmylene glycol tripropylene

t I h
glypﬁ y#')sdl ogi &e(%iggﬁgg%%ﬁ%%ﬂ d% T5k Mtk 8- O3y

pedvafiadidll hromephishyl  PePRyEFRSI Rl hyl 35- F (4 @&Chyr Bheny
pe!r1):§He<§Pc5'Dy| I2henzghesuld- Q@ﬁﬁhg@hol 2,4-heptanediol, 2-
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e Q
cyﬁiugeﬁ %I Xipﬁ % O%%%%?&methan 52114 met hyl phen
blys|(ﬁsdrcpremr}y@énzm@ﬁm@ﬁanaavéceelrfmttﬁwamethylolme hane,

such?ab4phet i QE%M&) athypehtSetfénrmidly| phemnsh bonythe

]| benzenesul f onam £
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méré%k%%%feﬁglcéfmy'lne%eB{;QBMétH}i-(z sDYf L 125yl et hyl) be

nzenesul 1 onani

Ostﬁ@#qha@iopﬁéﬂnt)r@umfbnyla -engepp¢ithiol, 4,47 -
th{ 23 iBnzdhBr Rty ete'&)ﬁbh@&ﬂ@l@:[&su'bfeﬁﬁéﬁécﬂl@ohlol, ethylene

yl sul f onyl yridin-2-yleth I) (tr| | uor
B AGERETHE A IS Rt 0]
mér¢apnmpmppheﬁh¢qjhe@pﬂswéfhymé@e glycol) dl(z—

y. ' sul
mgéﬁ?%:afgﬁgt ?L%%H% ig %F?gﬁgP? 2- |sopropyl iV-(2
neHYRR IHPFOR1 GRSyl ﬁb@ﬁ?@?@ﬁﬂﬂ#ﬁﬂhﬁﬁlé@lflde (DMDS) , 3,6-
abotd 2r @hbeegn@amﬁ%xl pberﬂaiaaﬁéﬂd‘eeﬂyh]et%léxsoahepaﬁx&a&es
é r'i din yl'et hyl ) benzenesul f onani de;
‘%bropyl 5-[ (3- net hyl phenyl ) sul fonyl ] -
[e¢as1pyri dn-2- ndrﬁuhmhibﬁ@zaﬂ&mknéﬁeamm polythiol can be

SORL.OpY i-?) - phenyl su
cl%?%en pI'rI‘O mag éls?,] )]/:%363 %ré%ecg l}ﬂyy g%%‘n?%ilelown.ng general
erm%hpropyl 5- [(5)-pheny|su|f|nyl]
-(2-pyridin-2-ylethyl)benzenesul f onam de;
2- br ono- 5- (phenyl sul fonyl ) -
-(2-pyridin-2-yl et hyl ) benzefBsul f onani de;
5-[ (3-cyano- 2- net hyl phenyl ) sul fonyl ] - 2-i sopr opyl -
- (2- pyEidi n-2- ertﬁyI)benze ul f onam de;

C[(3-acetyl - 2- net fyl phenyl )sul f onyl | - 2- |S(ﬁ3ropyl i V- (
-pyridin-2-yl ethyll) benzenegul f onam de;

_[ ( 3- cHI%To- Batrusropkenyt $EurteHyt = O-tsépropt—9H
-pyridin-2-yl et hyl )benzenesul f onam de;
-[ (4-fluoro-2-net hyl phenyl ) sul fonyl ] -2-isopropyl -i V-(
-pyridin-2-yletb.yl)benzenesul f onam de;
-i sopropyl -5-[ (I -nmet hyl -1
-indol -5-yl)sul fonyl]-iV-(2-pyridm2-yletliyl)benzenes
ul f onami de;
2 |sopropyl 5 {[2 nethyl 4 (nethylan1no)pheny|]su|fony

rlaln
tetrakls(3—

I\)I\)U'II\JU'II\)U'I



2-ethyl -N-[3- (I

-i mdazol -1 -yl ) propyl]-5-(phenyl sul fonyl ) benzenesul f on
W@ 0da30339 PCT/US2006/018889

N-[2-(1/f-imdazol -4-yl)ethyl]-2-nethoxy-5-(phenyl sul f

onyl ) benzenesul fonam de; N-[3-(1

-im dazol - 1-yl) propyl ] - 2- mehoxy- 5- (phenyl sul f onyl ) ben

zenesul f onam de; 5-[(4-chl orophenyl)sul fonyl]-N[3-(lI

H i m dazol -1 -yl ) propyl ] -2-net hyl benzenesul f onam de;
witerddidr &2 slopirenydy) salchopy! Indedeidehth | ndwlazel hom! ) pro

| = 2-nmeth. vl | f d - (|
S%e}l]r%%ﬁ _orr%_ yf%%ciq%&lz %Eggﬁe?ﬂwa%e?pﬁ%ﬁ%%&lﬁ(%?ﬁbenzene
pPhefflemenbdd; CINCh 31Kyl substituted phenylene. Non-limiting

exannplcé%zek gﬁyaj)gqftoew brLadiRRPRRYh- 2ripheny syl f.onyl b

enzenesul fonam™
byt @ty Ros. H‘Kltfq%épo‘iﬂﬁ‘é]?ﬁﬂ%l ﬁéhyitefnw [f23¢propylene,
1; z-rp’tlo@ﬂ@he -y -yl ¢henzenesuk {085 dg; ilene,

¥ g e (o

O@la(qeﬂ:-y[lenhyalédreidwwam noNeime Ay} sithd cmgalmbiéls [af (dy/cfl-ic
. - bay! 11z | & ene,
TR et SR hodoAE S PRSI s

%ﬁ%ﬁ?hwﬁﬁ@ﬁw<)ycéﬁ>|hﬁ5w1?%nz:efﬁ @ectﬂm dend alkyl-

s%s{t&t@hbﬁ f&tdazakek- Mllélﬂlrdﬂ)w knéa I'EE&JLWlmSLtQ]Q@enW sul f
REbRRR oS L BReRE it roubS SPREDR) Sn S dHosen

fl:CQﬂr [mllehyﬂbﬁﬂmﬁesﬂlk?bfmmmtlﬁt[ea Phenylene, such as

m(met h I am no ﬁgh&ggﬁopyé%gl%ﬁ&%} Ee!r%zgnlisuls gﬁgﬁ?%ted
Pl{e[fwl(e@fshyl %mméhé}lﬁ éﬁyll}@rmlfamwpg Nefig (et i Rlazotl- R, are

eakcty meRROPYhY -&- eﬂg&hgﬂl@enzenesul f onami de;

(1H—| m da 1-yl) py1]
[0 thy1t %e yﬁp %}Iﬁpﬂ:efented by general formula II can
bqlpmegaybasw famyykhbemmeﬁml f onand desn- M1h$tiﬂ1g
nﬁ!i'l ngﬁ l+? ?%g?éﬂ] 1.2fITEt {Ha ?Iaie)( ca bflprepared from

eny enzenesu onam
ad .emtaazﬁicatt:;qu) @tfhyrﬁ}n%ﬂt@lﬁqy?h%t(@heqwlcsubm dmﬂ@ekaaemze

meRspk-Honagi Ed161 c:n 1 Abstract
H.i % dazol %%pan r(l)pyl em[l(cé? rretshorxaycphg% é\ﬁ))/l]

R%lﬁgffﬁyw%er%ﬁgs f%l’ﬁ d:é].lo [éuleq:tlonal car oxyllc acid
or icairtazpl i & adlﬁpégﬁyi]rﬁﬂhéZpﬂﬁé&@%/ﬁﬁeaygﬁﬁéﬂé il - 2
cat@%&?w bS” enesgl acmldl%lted[ \?o(n}el_fl:-ﬂarrrlle suflfonlc acid,

with ﬁh?hyqnwl(@@nytwaﬂomﬁ )\Ibeﬁz eqmea]JCbbnbnf:otm the

eack(4nf hiorprhenyl f oy
i |Cm dgzol e%&hﬁ?r]wlZl [ séllr opy elnezé)rfiegu??loyn hlogfeOf
f%mr,t 3. FFuJo?‘Hﬁ%‘F)@ﬁyP)%‘EH‘;FWe] wherein R; and R, are each

meth$iehel -i m dazol -1 -yl ) propyl]-2-isopropyl benzenesul fo

[Orbgg}l de; nﬁ%%%‘éﬁé%ﬁﬁ%m P H%é%ﬂ%&{&D%%L polythiol
repzerzrenhgdi Benzenesal fonamilde II- ¢2n (e thioglycerol bis(2-
C e | c :I:L]m ! N |
g aeatyion! e byt Rl el (op
“thzoﬂlml‘ﬁaé?]h)hlséz(fpﬁ‘é?%ﬂtﬁéllcﬁéﬁw))'bewzf@mesmfmmedaq:ed
cBplrbdunét L@fl@;%ﬁ@ﬂﬂ:) cfl‘é%yla}ld %cgﬁyéﬂlol monomer

m dazol hyl benzenesul f onamni de;
oo R AR Stq i marestals. In s
no;n-ﬁnrl]rlﬂaiznhg I\;ﬂr?og)i?m@@w loxd g4t dirgeddiy 1henz enesil S108281,88;

chloro-i

-im dazol -1-yl)propyl]-5-(phenyl sul fonyl ) benzenesul f on
am de; -[3-(lI
H i m dazol -1 -yl )propyl]-5-[(4-isopr opyl phenyl ) sul f onyl
] - 2- met hyl benzenesul f onam de; -[3- (|

-im dazol -1-yl)propyl]-2-nethyl -5-(2-napht hyl sul fonyl)
benzenesul f onam de; 5-[ (3, 4-di chl orophenyl ) sul f ony1]
-N-[3-(1H i m dazol -

T Y T e



-[3-(1 Himdazol-I-yl)propyl]-2-n

aet hyl -5-[ (2-net hyl -3-furyl)sul fonyl ] benzenesul f onam d
W@ 2006/130339 PCT/US2006/018889

i V-[3-(I Himdazol -I-yl)propyl]-2-nmethyl-5-{[4-(tetrah

ydro-2 -pyran-4-

yl ami no) phenyl ] sul f onyl } ben2énesul f onami de; N-[3-(1

-imdazol - 1-yl)propyl] -5-( . , ,

C29-9BH %‘ﬁPo%i‘gﬁ%éFF) PR o PhEAT EF S uTF By ipg pfrom the
egesétitikeniencsal §-arateges- 5, {-grbpanediol and a thiol

cycl opra net hyl ).am.no enyl I fonyl) -.N-[.3:

fé%%%ﬂ%%o 98%£9f¥%%%6§if’-%gﬂh§¥héﬁgeﬂ%%HE§HFF§n5%%ﬁé;
nsx ¢fpk-dadeit2c2p @i db )wilyihe petef 2 Iast] hepth sy lbanri nof phiemyted
t5}§c&ﬁ4&&y koD & 3- (dufch- LA g)@izd%!t'igf)él ):oupling can result in

gro yl]-2-met hyl benzenesul f onam de; . ' _ _
t @{{QF-“("’ﬁéﬁfyPgn?Moﬁﬁ’éﬁﬂ plyFhgRy FPREjER Gaving disulfide
1ihkadaz olsueny by prapyck- 2imieidHdenzenesidif-eran de;

-L{(A- S):-1-cycl ghexyl et hyl ] am no} phenyl ) sul fonyl ] - .
[ﬁe%él (I{ [ S %}#839%%’_303%%?%?1@%;%%1]_ yse 11}1 ptllle %x)eslént 11¥v<Jnt:Lon
caet ind bz bnesat¢ oranmildeited to po_lythiol oligomers having
d?é‘%ifi’&e[ (1&Bk'a%é§?’%rﬂléﬁx¥£§tﬁlé/ ';%x%g%&}%pk‘ﬁ&&’ lhRUL Lo dn of

N-[3-(1 -1t mdazol - 1-yl)propyl’]-2-
an@@}wq 7 BRABEDY f ¥ dised - two thiol groups and sulfur in the
p5e£éz§ce[ (ol&"- ?yﬂfl@w basteiah ) 881 nojixﬁréfegmh-lwié%@/ ka}nbbtéhseﬁtl,

-1 mdazol - 1- o -Z- e enzenesu nam de;
R [ R RRE GRS 13y PP YO FenaBefy S S ERs par be
feomidh [agor(oret hyhgdbeinzywltan represent an integer from 2 to

' f hl.b 1 de; ;

2371 PEAIETIASUL O PSR TR v nenvionca
SKRTRA RFaz G1UCh- §F ) Bitto ;\P] 1 2nhigtchyHobén2 eREasr dediamt eyl -1, 4-
dﬁ\tlﬁiﬁ{é - blm(/bi%&:t[@;tgh%ﬁbln51ir@ih%mg &%&@?yéaktﬁ,@g%ﬁleemaf&

na €, - -tert-ou e SULToO - -
c?_plr%ﬁ d‘élzgp-l-el é?FTp?foﬁ ’ggfl:{]r}/e, collgoggal, po[wdeg: and

susbjmapwubénzenasdll daanaairdes purity of at least 95 percent

- -tert-hu yl)sul fonyl]-N-[3-(I Himdazol -1-y
O?)%éé%?%?-gg %%%%%ﬁ%enzenesulfonanide;

[6053U- f | ubpophémif ingukkeanylids o f2-product oligomeric
sgé@&&@%ﬁﬁréhﬁhﬁéﬁfﬁéﬂerigléS&ﬁﬁ%@%&?@&l@PQ§EJEQ@§8%£E§
-({4-%%5-0Xanoethyl)an1no]phenyl}sulfonyl)-|\h[2-(l
IERFR R TI-GF ) et hyl ] - 2- i sopropyl benzenesul f onani de;
iV-12-(1 -imdazol-1-yl)ethyl]-2-isopropyl-5-{[4- -
(et hyl am no) pheényl | sul f onyl } béfizenesul f onam de;
5-({4-[ (2- hydroxybutyl)am no] phenyl } sul fonyl)-iV-[2-|(I
- i (mrdazol -1 -yl )ethyl]-2-Qisopr | benzenesuPf onani de;
5-1(4-{[(25)-1-(hydroxynet hyl)-i2- met hyl buly] ] am no} phe
ayl) sul fonyl ] T2 Ch -G i Bz il 0 Ry 4
et hyl ] - 2-i sopropyl benzenesul f onam de; N[ S- (I -m

-i m dazol -

1-yl) propyl ] - t hyl- 3- (pbenyl sul f onyl ) benzenesul f ona
mde ; [F[3-(! l DW

SHRmi-dazot 0 +=—l)pr@&pyt+P-5=¢phnyt Sl f onyl ) - 2- propyl ben
am de; 5-[(4-Fluorophenyl)sul fonyl]y -[3-(l

- -1 -yl)propyl]- ropyl benzenesul f onafr de;
- or ophenyl ) sul fonyl ] - 2-i sopr opyl -

- [ t hyl - | i m dazgiz | yl)
t

et hyl ] benzenesul f pnam de
=Rt @azotE =y et tiyr L5825t Hor ophen

yl)sul fonyl]-2- isopropyl benzenesul f onam de; ~n
5-[(4-fl uorophenyl)sul fonyl]-2-isopropyl-iV-[2-(2-isop
ropyl -1 -iniidazol-1lyl) ethyl]benzenesul f onan de;
-[3- (I

-1 m dazol -1 -yl ) propyl]-2,4-diisopropyl-5-(plienylsulfo
nyl ) benzenesul f onam de;

5-[(4-fl uorophenyl)sul fonyl]-2-nmnethyl -

-[2- (1 -met hyl pyrrolidin-2-yl)ethyl]benzenesul f onam de;
5-[ (4-fl uorophenyl)sul fonyl]-2-nmethyl-iV-(2-piperidin-



2-met hyl - 5- (phenyl sul fonyl )-L' - (2-piperidin-|-ylethyl)
benzenesul f onani i de;
WQ@200et180389 i V- ( 2- nor phol i n- 4-yl et hyl ) - 5- ( phenyl| BCI/{/82096/)18889
benzenesul f onam de;
2-met hyl - N-[ 3-(2-oxopyrrolidin-I-yl)propyl]-5-(phenyls
ul fonyl ) benzenesul f onanmi de22 -
cheyon R ead Tral Ge as Besbrived THVE] On' Shdm A PLEPY
indcpBidutIN ba- (Acamihidphperazin- 2ogl Ypropyllean be at
-5- (phenyl sul f onyl ) benzenesul f onam de ; 2-ethyl -
le£"‘?’2-1[')|I)rpholin-4-y|ethyl)-5-(phenylsulfonyl)benzenesulf
[oosami de; In another non-limiting embodiment, the polythiol

0135 Eh Y| c5r ﬁa@@%”éﬂsﬂ‘ﬁig@’ h) afdgd3-Rwr Eehi gdhdrlaey kBtepydis
yBehZenesul fonam de; _-netﬁoi?-
rep2semreshdlyi Hhe- {eEtening geppFrehicsirtdnyY) benzenesul f
onami de;
2- met hoxy-5-(plienyl sul fonyl)-iV-(3-pyrrolidin-I-ylpro
pyl ) benzenesul f onani de; S
5- [ (4- chlt&VbphenysTurPony! |F 2- met hyl - - (2- nof
b.olin-4-ylethyl)beiizenesul fonam de; ~Ss—IxH
2- net hyl - 5- (phenyl sul fonyl)- ™S

-t et rahydro-2i 7- pyr an- 4-.yl henze l.f enami de; ., o -
whergdppy| ) (5RE ﬁ$¥%€| %nl%‘lt)ef—"e? (%-e‘%sf‘gtlr gﬁyg!rL o-gtn B mom
1Pyt ag- ddyddstrenk) behe errdsrhf oh apd idwmer represented by
g%)%%‘ﬂ%éé@@%h eRyLaH! £ Me)pakgfeit@ rakydeeion of 2,5-

ran-4 enzenesul f onani i de; )

de“eé‘?ﬁ?Pt@n%tﬁWéﬁg‘lémi*Wrﬁe- with sulfur in the presence of
aq&%ﬁbe%f@hwdﬁﬁ-aéid@gf?ﬂmﬂ%ykeﬁh&d%hfmée9$3u|fonanide;

5-[ (4-fluorophenyl)sul fonyl]-2:-nethyl ;i V-{et [y qr.o-
[49: ran-41%M?bgﬁ?éhi@fﬁ*5§h§ﬁ¥8é?ment’ chle B BRIV F68" o
115 tHed pibsattopheeyk Y sul fony lipc2udetdty|least one polythiol

-(2-tetr rQ-2 - - 4-yl | f onam de;
T P Ao oREns T o T oy T 5 Soprom o

-tetrahydro-2/i -pyran-4-yl benzenesul f onam de;

5-[(4-fl uorophenyl)sul fonyl]-2-isopropyl - SH

-(2-tetrahydro-2/f-pyran-4- /

yl et hyl ) benzenesul f onanitd®;

4- di net hyl - B=Tshenyl sul fms ﬂ1?/—3

-tet rahydge—2Z/ f - pyr an- 4-yl benzenesul f onars e,

2, 4=adw\net hyl - 5- (phenyl sul f onyl ) -

-(2-tegra o-2Fprran-4-yIethyl)beniﬁﬁéingonanide;

5-1(4-fl genyl)sulfonyl]-2,4-dinetfw% | Eﬁtetrahyd

ro-2 -pyggzég yl ) benzenesul f onam de;

5-[(4-flu henyl)sulfonyl]-2,4-dinethyﬁrfﬁz[z-(tetra

hydr o- 2 'Q%§@§'4' yl') ethyl ] benzenesul f onam dq;v )

2-chl oro- V- (*Z2- nor phol i n-4-yl et hyl ) -5-(phenyl sul fonyl)
benzenesul f onani de; 2, 3-di net hyl - 5- (phenyl sul f onyl ) - SH
-(tetrahydro-2i:f-pyran-4-yl)henzenesul f onam de; /r——/

2, 3-di net hyl - 5- (phenyl sul f on [ 2-(tetrahydro- S
HPYyran-4-yl)e hygrgenzenesulfonatn'
—3-{1

2-\_saoprop 4- (et hyl am no) phenyl ] fonyﬁﬁ- /-(te
trahydro-2 -pyran-4- yl)benzenesul fonam de;

2-i sopBop -{[4-(nethy|anino)phenyl]sulf%nyl
-[2-(tetr ép-Z - pyr an- 4- S S

yl ) et hyl Jjbenzgnesul f onam de;
2-ch|oro-gi§pﬁenylsulfonyl)- - (tetrahydro- 2i L\V/J

- pyran-4-ylybenzenesul f onam de;

5-[ (4- bronmephenyl ) sul fonyl ] - 2- et hyl - (Iv'ad)
-(tetrahydro- 2i/-pyran-4-yl)benzenesul f onam de;

5-[ (4- cyanophenyl ) sul fonyl ] - 2- net hyl - 7V- (t et r ahydr o- 2
- pyran-4-yl)benzenesul f onam de; - [ 3- (I

-i mdazol -1 -yl ) propyl]-2-nethyl-5-(pyridin-2-yl sul fony
| ) benzenesul f onam de; 5-[ (2, 4-di chl oropheny

[ )sul fonyl] -N-[3-(1 -imdazol- 1-yl)propyl] -2-nethy
| benzenesul f onam de ;

. I Y Y B P T 1 Al 7 4 o+ ~



yl met hyl ) benzenesul f onam de; tert-butyl

4- ({[ 2- met hyl - 5- (phenyl sul f onyl ) phenyl ] sul f onyl } am no)
w@eenswsne-| - carboxyl at e; PCT/US2006/018889

2-met hy1l- 5- (phenyl sul fonyl ) - N-pi peridin-4-y

| benzenesul f onam de ;

2- et hyl - 5- (phenyl sul f onyF) 2N-{ | - (phenyl sul f onyl ) pi per

i di n-4- yl]benzenesul fonam de; N-[1-(2-furoy

|')pi peridin-4-y 1] -2-nmethyl-5-(pheny

[b@adIf onyl Thenzaressl & onedtteg polythlols comprising 1,3-

th I d I | - 5-
abbliGRaret bexyamperl ot per e 1y SIS g
f¢¢¢uﬂa@31ﬁechﬂxybbnzay béppqnparddnbﬂ-gédctiﬁgnesym—l-S-
30
dicﬂﬁ%}% éHL%ﬁ@thoxggé 7oy t%glzr':algg th T r]eagtlnc% hy}fe
r?iﬂﬂﬁ?ﬁ QHP@%ﬁﬁMWFB@nE@%%@%Nqﬁﬂﬂ9ﬁﬂﬁﬁlSulf1d€l Polymercaptan

oﬁzmﬁaﬁyESStﬁ@ngﬂylsulfonyl) N-{I-[3-(trifluoronethyl)b
eridin-4 benzenesul f onam de;

qy!] pl
{zl (4-c Ibrjd‘B“éﬁ%B?I? TRIESIPR- 3uifable. pRL KT eRptans for
uf(@heny:ﬂasufémqﬂo)lbﬁﬁ]ZEn&ﬂuﬁ—fdird:ambﬂﬁacetone can include but
[ | erjdin-4-yh]-2;methyl -5-
<h Bl SELUE GORREENLLBL Rt 0L Bied 'y S5
foxmydehyl - N-[ | - (4- met hyl benzoyl ) pi peri di n-4-yl]-5-
(phenylsuIfonyl)benzenesulfonan1de

N-[ |- (et hoxyacetyl) pj ephfln 2- et hyl -
(phenylsquonyI)benzeH%Sul iﬁ?ﬁ&g
2-nmet hyl -N-[| - (phenyl acetyl) pi peridin-4-yl]-5-(phenyls
ul f onyl ) benzenesul f onani de;
N-[I- (cyclohexylcarbonyl)plperldln 4-yl]-2-nmethyl -
henylsulfoe%ﬂ)benzenesulfznan1 H
WIS et Hy I =R EEfRhyuPFonylyS-CHz) , and n can be an
mt(etg@trr ahydr® t2:H5pyI£ana dnol J1den z eng stidodnashede; the
p&ﬁuerggge%ug%qp SBLDONY B! ReLL Aol 2e SRE MWl 3

onyI benzenesu
PIEL( 4nesmrice c2oybe p¢}]£¥€E|’€IIUIfﬁOV4 qtth]an@dnetlhyl 5-
pﬁdﬂa%@mh st Sonyhhbgnzenasyl tfh%&éms de;
anobenzoyl pi peridi n-4-yl]-2-nethyl-5-
nyI su%(lfeoﬁw)lﬁ%n% ST PéRaRPERACetone and polymercaptan
sﬁmbyfeﬂdam@ﬁaghwsuﬂﬁ@mb)ral ﬁ@dfdtdlo& ga¥ltady. 1In a

sul f on ben enesulfon
ﬁ%ﬁ‘é%eﬁ’/l pumb\é’éi)riu ﬁg]?ﬁ?ﬁde%OFSh%ﬂ% sul f onyl )
rdlemesaas gt m@nbdepi@s(mt {1[n4-t(1e reaction mixture in an

arﬁ&u@ﬂ:ﬁgﬁgﬂ | tlé.t( EH@”MJ)?&% fﬂ@ilo) Bge&%}lloroacetone to

sul f onyl }am no g perid -
&

@é’?‘ﬁ%@&%i‘fﬁéﬁﬂ c%’f%l?njdé t2> ﬁei%w
[o{olesfi( 1- TTEQLhLyEJablEF té&ﬁ&%ﬂim@s%&ﬁ%é‘a@@){hb%é’ﬁﬁl din-4-yl

d%?hl é hen % benzenesulfonanlde
St R SPLRPE| 3D YefYeny TR @ FE1 ) pi
1lpem|1dgnemboqdnﬂebenzem$¢dafatnam de;asym-dichloroacetone with
Pﬁ%g&éﬁ?%&p?ﬁ%ﬁ%%a&fﬁoﬁe% oﬂ@pEE gét]emperature within the
5@§ﬁ%ﬁ§l§E@?dhyp)b@%%%nesulfonan1de N-[1-(1

llm ita 5 or
o T SRR e it Wl
u [ .

P& oreRASIE o8- i Ea rhsheRpE BeR iRFosugt yPT - Chevashyt- 5
dichilpheayédisaild anyl ﬁ)@gﬁmﬂbﬁon@dﬂ Ci@a,clude but 25e not

( I e I gl ycyl ) pi pe 4-

LR PO TS ) bet TSt Ao Rk i e 2Pp1 5@ Sigrey Tppmula
1,4 afcppat hetdnlynebedphaeny| Wcﬂoaykglplp@nyinksmﬁmw ,}am no
) pi peridine- 1- carboxylate; methyl 4-(

{[ 2-met hyl - 5- (phenyl sul f onyl ) phenyl ] sul f onyl } am no) pi p
eridnme- 1- carboxyl ate; 2-nmet hoxyphenyl 4-({

[ 2- met hyl - 5-
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wWG2(064303Buor ophenyl ) sul fonyl ] - 2-1 sopr opyl - N- ( 2P@i/pg20061018889
n- 3- yl ethyl)benzenesul f onam de;
N-{[5- (phenyl sul fonyl) - 2- (trlfluoronethyl)phenyl]sulfo
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ne-| - car boxam de;
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al c na e r 1 -
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mﬁrca@teﬁﬁgh?’t%}m ft@”ﬁg:ﬁth}golol propane tris-(2-
me(ﬁdalpfcbgeéﬁﬁﬁé)hl)"a}@eﬂiﬁﬁ%g ft@@@fgll:ge N- Mﬁt lhyl hN el
[4%%% am( Ib)eagy Su%Lf x%q”egé}pr Iémerlil’gr otrlrlit d)l( (r)ngtlr?)naycr]y?.gte
uspdt épt pBepyte Mmebbwmsbcmoéf{ Ebrtphenytsyh f eaylge 2-

o bt ELUgE 9as byl pbenyLsulLony! ) ami no) et hyl] benzani de

[AQLU8E hy| - ¢ [oChpS- Yprhdriyhis hs onyibddizretitr i £helgravebhyh
usheBYyblspd FO N} mm:&;lh)é'f] Flrmula | (IV'j) can be
i tel‘lf| uoorlom?hzll‘i(5 gbenzam '

FEERYPINE {% idehdMPSdul f onyl ) - 2-
[ootRiol | uor omet myh) pheiyitly stbbeiyddaning) EEQM‘J—:]on to
pr%?%t%hﬁﬁg&ﬁoclﬁrt gximc}ggfdrmulgl lllgi){]oj )Ncrg%lt Egl cax 1ed( out in
thet preferomet PpBlpheradlyssul f enytdkid maket bytdrvbe Fofl
uskoramet byl )henzapi dg; W%Hdél}&{a{% bl B ( selected from

h | sul f
h%’%re. #ﬁ‘&‘%&%ﬁé?ﬁlﬁﬁ?nﬁ‘lﬁenyIl\ﬂ°§10M‘Bh%?%rﬁ’?@@?é?ﬁﬁé}rammpdar
buhoayé):bemmartleedl\kcﬁ/bctémlla&éy[ 2m{Ad BARRepylsuld anyl) - 2-

t,h | f | t hyl t
sl R aRer o LRI s B! m cort nam
dl@??h?lwmylb) pl"l’E’lyitunnt of base catalyst used can vary

ngggﬁgﬁ)& ic[i_nnrfé)?)— @Er@i’él]ﬂfsi%gg{ﬁlﬁg{?yl base S| ciatz’:\lyst can
be( PF???%r!&h@PhW?%mﬂ EaMf A3 He ﬁepét}mywmg@m pAarhe
rehdejon, m’ﬁ,;ﬁ:ﬁxfel met hyl - N- [ 2- ({[5- (phenyl sul fonyl) - 2-

I
[065. Ln;F;Ng ¥%%Cﬁ]5ﬂ %Poﬁ%r%ﬁ% by any particular theozry,
ltzlétmllevawbtthyt -d¢ [t2e( il Sephesyy kealtanyl ) - 2-

: h | hy! i d
slisifiusmaten DL ge e
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w:.thtﬂﬁé Emﬂg\ﬁouﬂs[&ff nefeh bﬁ.gtﬂn{o][5 (IthnMJn?'tJ]h 1Y r%%no}ca

Gidier aret ayL) o e“g@] B HARbaA Ape. @ pertod of Lime
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am no) e ar panat e
T N G e
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pesibd Qiry|sr-ani ﬁ]oﬂ@hh)tb] gaghamat &; )1/’:' [aﬁloaler non-limiting

%Cg r|quo one I)phenyl nmet h

m}f 1( R3] ‘f‘i’fh‘gﬂ F- 520 (%e i¥9asseonet hy tommeanyuty of
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met hyl [ 2- ({ [5-(phenyl sul fonyl)-2-
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; 4-bronmophenyl nethyl [2-({ [5-(phenyl sul fonyl)-2-
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L/ -(2-{met hyl [ (pi peridi n-4-yl am no) car bonyl ] am no} et hy
l')-5-(phenyl sul fonyl) - 2-
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N-({met hyl [ 2- ({[ 5- (phenyl sul fonyl) - 2-
(trifluoronethyl)phenyl]sul fonyl}am no)ethyl]am no}car
whoovgh3gByci ne; PCT/US2006/018889
4-{met hyl [ 2- ({[ 5- (phenyl sul fonyl)-2-(trifl uoronethyl)p
henyl ] sul f onyl } am no) et hyl ] am no}-4- oxobut anoi ¢ aci d;

-met hyl -i V- [2 ({[5 (phenyrséffonyl ) - 2-

niiedtd uaroet vl phenyt] sl fonyl Lot np) et Lplpgg azin
contdri- E@thyﬂr@xy%ﬁhwpp%rmﬂI@ﬂhﬁanedo]ethyl} 5- (phenyl s

[bMéﬁﬂy' ) - %hﬁ(1§£M4fugggg%éﬂﬂgﬁggggggﬁg&%ﬁ)n%g‘ I8¢ cthe
r@wltflmgop@#ethwi) FHEAPIES LF o MY ant Ad) et hyi gl yeiinat e

111{1/?@1 embodiment, the number average molecular weight (M
| rret

|v2 henyl sul fonyl)-2-(trifl i
T e e S ToR T T oot
of etlie eyl i635) -13: [a(lfpehdiyd [dn(-flimiting embodiments, the M,

| |
SIS 2. (LT B DRI 1ese cna
oew@miyltpaﬁpﬁ@]wmlﬁl [ arn%ronl—l@éﬁbmywmce g/meie- but yl

&Ll [ 3- &n{£5n&phqwk§ﬁ@ fé?rmad)lm@ntitmé |ﬁ6@§9ﬂ?&f)’for use
| ) pheny 1] sul fony am no) 1ﬁﬁé car bamat é ;

in g @ﬁ@ﬁﬁ?Faﬁ?YﬁBﬁﬁQEp9PT %P% n?l@%???ﬂﬁﬁ Feﬁr?f?q?quby
th¢ oftetilvpti hbe szenasidafiofaninde; and reaction scheme:

-[2-(met hyl {[ (35)-pyrrolidin-3-ylam no] car bonyl } an no)
eth - 5- (phenyl sy fonyl ) - 2-

(tr| uor onet hyl )penzenesul f onam de; tert but yl

(phen Ism

(trlfl orohhg\ﬁf;%ﬁényl] IanyIF§%1no?ﬁtopyl]an1no}ca
rbonylQ am no] piQeri di ne-1 car boxyl ate; ter -butyl
-methyl -N-[ 2- ({ [5-(phenyl sul fonyl)-2- (trifluoronethy
| ) pheny 1] sul fonyl}lam no)ethyl] -b-alaninate ;
tert-butyl -nethyl- (phenyl sul fonyl) - 2-

trifl ugrgret I no h cinate
( Hsg } JEEIY y4,gHy

'S
écarbonyl]an1no}propy|

N (3-{net hyl [ (pi idm 4-yl am
) - 5- (phenyl sul fonyT) - 2-
(trifluoronethyl)benzenesul fonam de; tert-biivyk)
4- ({met hyl [ 3- ({[ 5- (phenyl sul f onyl ) - 2-

whéréifd wor anetiykdoharyl besihdesareaniipolpeopyd haaivglene,

cESEIYARLRE MRk 1 DO BBy iytene, . o

a@kyl¢th9aéhﬁﬂﬁy¢)|§hehglqs aryl, Cs¢ to Cy alkyl-aryl, alkyl
g§%§§@6ﬂt§ﬁhﬂﬁ PLORW h@hpsg@szlﬁf;ch;o§@&@p>ﬁrﬂkg§es or

[({methylT2-({[5- (phenylsu )
e%*%?lf flﬁygﬁaa tﬂ | SRSy 1] Lt Pr}aﬂﬂﬂ?ﬂd)aétlﬁyf] thereof,
—am%m}earpenw )amm]—pcnzer—l dw- JAwpdlehaxobimnei 0 or s,
acCl -
o268 ins BB MEeeex from 2, b0 £ PRUBE R CHYRBRERETT du 0
5|,f:orpyir}éq¢| AD) emt@ge]lglfygmn@ to 10; R; can be hydrogen or

me@ﬁ§fy| i V-[2-({[5- (phenylsulfonyl) 2-(trifluoronethyl
[gg% I]sulfonyl}an1no)et al ani ne;

G ronBBh A BtD. §F SIS P | e SEVT Ry Iopn
be 2prdpdddd vor eaRtdnty @B@?Nhﬂd (nﬁelélhﬁ @Bi‘illate monomer, and
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[ 5- (phenyl sul fonyl)-2- (trifluoronethyl)pheny 1]

sul fonyl }am no)ethyl]

am no}car bonyl ) am no] pyrrolidi ne- 1-carboxyl at e;

4-{met hyl [ 3- ({[ 5- (phenyl sul fonyl)-2-(trifl uoronmethyl)p
henyl ] sul f onyl } am no) pr opyl ] am no} - 4- oxobut anoi c



(trifluoronethyl)phenyl] sul fonyl} am no)ethyl]
am no} car bonyl ) am no] pi peri di ne- 1-carboxyl at e;
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ro-1 Hi1nden-2-yl)-5-(phenyl su
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meZ-h(/{LEé}al_ﬁqﬁﬁmyleéudiimu;da)ptzd@éthflmddet hitidaptteriy | sul f
SRR S REeREE R A B e, dimercapadipugactane,
3, 18enybral ¥ cﬁr;@lcyaeed:(tthwﬂ uér@?ﬁé"é#ﬁﬂ%@ﬁ%eﬁ‘é@%ﬂ £ dn&mi de;

dl%le{fkgp&ﬂﬁoedaheﬂvéeéﬂ fomy s merédgdddeyayonet hydupheny! |

SU| 5?%'{' }]%gnjgp% a% 4 ?ygnregcggg-:claapcdetate) , ethylene glycol

d1[ 5-—(neheaydq1ﬂobmayé1)e 2- (4-tiefrk ot orietih pl-bpheayddisiibony |
e}n(zg]n% O&ltrl’l qg g 7 %ara@%ﬁllb%nggngthlol pentaerythritol
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me(rtcrabf:w@é%hhyk}%@@ﬁrb%ql {3981§éfﬂéjet:r1[s,0:l-§4] In certain

nmbodi ment s of' i nventi on Rl of Formula | is
mﬁ?}?@ﬁ{}PaC%a&f‘ﬂ Foﬁﬁﬁl‘él’ftuf%esothﬁ%‘? Formula | is CH3;

[@1@684 Ry aRﬁonanﬂnR?lr@f chbboftheént!, 8he each H, then

e aRig sk hege Sk Bl %h%ﬁ%f%

farsupheyV,; KX ebnFoe nthea di mstm acFﬁ/J@fteFofrrul al i s

and R7 I
aipfeteefifaft o B SICET 87 A ndheagRel |
diwetderryldtg-t hén m@eﬁwesll W%médeB‘F%:l & . is

phenyl; X of Formula |l is O Rof Formula | is CHS3,
and R4, R5, R6, and R7 of Fornmula | are each H; then
R3 of Formula | is not al kylaryl or hydrogen. [0165]
In further enbodi nents of the invention, when Rl of

Formula | is chlorophenyl; X of Fornula | is O R2 of
Formula | is CH3; and R4, R5, R6, and R7 of Formula I
are each H, then R3 of Forrmula | is not cycl ohexyl,

met hyl phenyl , nethyl furanyl, nethyl pyridyl, or
hydrogen In other enbodlnents mhen Rl of Fornula I

o — [—. o —



frizzled related protein- 1. Such conpounds are of

interest for the treatnent of bone fractures as well
W@300b0ss3di sorders, including osteoporosis, anpCT/U820061&18889

treatment of arthritis, chronic obstructive pul nonary

di sease, cartil age defects, Erostate cancer and

| ei onyoma. [0169] In certaifi eﬁbodinents t he present

i nvention t erefore des f tre t|

PRI RS B g . LBF SRt Ry St (Phe ) can
bﬁaﬂfmbnzaphbdiemhyﬁamhilda aDMzginal | preferably in a

, conpris he [ .
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[997PeFI tiens LAty dd €3t bRge 0faCORIROLLLA %A S88FCwidely.
states or conditions of the boné. In certain

I@nﬁoﬂ?ﬁéﬁﬁgtl?%éﬂﬁﬁﬁbﬁ§PFvoﬁ%e85ﬁ$&FéEa%H§&lﬁﬂésbeP%ﬁﬁFnt
mr afADsEERNpeURdsn af . oear rul a d° 40 WéighCest aine @battion
gﬁgundﬁzof Fgr Jngtl cont a e%%reggenl %%pggn be
méf{ ot RePChiTa é]ﬁerren S s Ve S87t 3
rebetedi Boner §ime meduididngfehaem i orheng gadc days. In

ALRALLTRATRE Rs ¢ IS drVRAKEAR, G8NekAkkYrE ec':aﬁ{ &% tr@aéuad at
stereoi somers of 1he conpounds of Forrmula 1, as wel

sa§erperabirgr 88 Hon e é%éFbéPQoﬁ%rsInT%r%Hﬁﬂ¥§6tnPﬁls
1apRLi EQtdn®ddihbe: naﬂ& efixduconpouned wehbedtuduidi eati on

BEAFRT TS VALBRARCE 1 GOV AGE Thd HoRaPyf B 20° s

ashéereed soners as well as m xtures of stere0|soners

[%%E?B?nceﬁng HM&EalaJe 5?% lgglelc(ui)ar &eigl?{]d(lvl( of She
Ized to disting e enanti oners

rasol herg avdvihoeed tcrﬂelgoa@érrﬁ% Ve tREEHDF e, 11t ﬁ‘r @Qghout

140 8 1 AP PRl ek , tihe Qﬁ%MGBaé*k%%o@QQufa arquusem )
to indicate elatlve st chem str in
R e Aol TRt Gty G AR AT Bt DRy Sretry
cﬁsshgnﬁeéatxbn thEnIamuaﬁmamenhemf&hmmryﬁgeémbmdnmanter the M,
17 An -e r.ca 0
%{,thlol A !?rgéﬁf egx ?&bé?aﬁt% Q1R g/rﬂ%‘i% ﬂ%f 16BE than
@oﬁ%@bd?%%@oﬁhmﬁor@r Erpnus0g éﬁ%ﬁéﬁ@@/m@%n

[@d38h] OMeIrna8 HEh NG SRS LABNLEd ek, e@hgf cthﬁcmol for use
correspondi ng enantjoner i ndi cates that % I's isol ated

igr theparerdd 9Pﬁe%ﬁﬁ%}éF?bﬁnFEEﬁ%Fhﬂ@§e6¥a¥w¥ﬁR£%§8n§8d by
e telbevisitpstantiatdly foreelafatideczeriespondi ng
enantioner. "Substantially free," as used herein,
means that a significantly |esser proportion of the
correspondi ng enantioner is present. In preferred
enbodi ments, | ess than about 90 % by wei ght of the
correspondi ng enantiomer is present relative to
desired enantionmer, nore preferably |essthan about 1%
by weight. Preferred enantioners can be isolated from
racem ¢ m xtures by any nethod known to those skilled
in the art, including high performance |iquid
chromat ogr aphy (HPLC), and the formation and
crystallization of chiral salts, or preferred

enanti oners, can be prepared by nethods descri bed
herein. Methods for the preparation of enantioners are
descri bed, for exanple, in Jacques, et ah,

Enanti oners, Racemates and Resolutions (WI ey

I nterscience, New York, 1981); Wlen, S.H, etal,
Tetrahedron 33:2725 (1977); Eliel, E. L.
Stereochen1stry of Carbon Cbnpounds (NtCIam#kﬂll NY,

A NS\ ~—~ n .



accept abl e solvent. The diaryl sulfone product is then
treated with chlorosulfonic acid with or w thout
WG 006@811339 step i, at roomtenperature or w t hP¢IEHESI006018889
for several hours or longer where appropriate to
provide a sulfonyl chloride (2b), which is used
directly or purified accordffig-to established
procedures. The sul fonyl chloride (T) is reacted in
ste iii with an anine (R R3NH{d§%ther conmercial ly

able inthe lite r prepared
accor \F%H%Ethodé'knohn an estagflshed for the

prepan§t|on of primary and secondary amnes, in a

sui tabl e sol vent, such as dichl oronet hane or
acetonitrile, in the presence of an acid scavenger,

such as triethylamyge, at roon1tenperature to afford

t he de5|¢§p praduct (1) Sch 2R2Q§ F LP) or 9b
(X = HE i v.satyl i ol OK2 , ; V.SMYCPBA or oxone,
DCM vi. Snd 2, %g H2/ Pd; wvii. NaNO2, HO, AcOH, wviii.
S2(g), Qud 2; | b In Schenme 2, step iv, a suitably
substi t ut ed 3-f|uoro ni trobenzene deri {atl)ve, either
commercially available, known in the literature, or
wﬂéﬁ@ﬂ{e«q @&cwedmgrbgeﬂemmmmmovwnmm est aid iGghed C; n-

parati.on u i trohenze [

SRR Soros Iata Suboy Rtk av PRy S R o
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a@kﬁpﬁ]ﬂlp@c;@@ﬁgéﬂgiﬂgo SrBEROOS deRRWNaNgh Bsdafld $hefages

f or reparation such arylthiols, in the,
opr %%*'e%ella#aaﬁSﬁ FreesFERy et kageR g% %‘e%’&t&ﬁfls
tearbonaire ~-ifnca, s able g9l M-G(I’i—t—CH§UC-h as—, wherein X can
pdi gELOY] T or mam de or .di methylagetam, a%” bl%' gyat ed
enpet at’ufe “For DL e Hotr ¥ prOV|ﬂ
isakfedelom) 1 Thed dirarcpn bal #1 dentEgpri §r@9(IQ2IItPedO step
[\solyﬂ ng &gt gbllished ogsﬁy{yﬁ%l QF §§rm i@t he) can
terature, Tn an acceptable solvent such
b@. BRFRASITe PHaReRCilich 23 1yti(peil @ oL aant | af%aﬁleagr more

PR Eh LAl LI OREH OXIREIIZRY (éxaﬁpﬂe@rofoéamﬁabl@ mfifehdols for

either the If f on 8b
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1&%395&‘@0 tlh?t < BL &, &Y %dsfgpxto%aﬁ%ﬁ%[élhe 1,3-

uction df a nitro group |terature
preparedrtdiighi | L ne- I{%@r@dl@}h}ol DilaAoPhEapedithistlep 2y
Rk ah8&i @hidhi, N umﬁa&w&@aﬂ&hws s@lst-peAggfiedtitdion, 1,6-

d th t d by
bR ons s B b SO DY
dlipdnbgmdzmiehceapdm; reittyd cprésiescd dithanl ot gRHITnet al
SREAL Odl%gﬁg%%]&%&%{g) l}we%bli -SlQsLde.qaccording to

roce res |terature results in the
dflmemw‘mﬁl@fchg@mﬁbﬁwe c igetiel (%bstm%ﬁd may be

dikansh J@%thg}igui@fdesuldﬁ%e@aa o(l%kaaét@ﬁ@wzatesl y
described, step.ilili chene or C» 12 ix. BulLi,

dipgapy B‘I%’—Eanﬁdl’éﬁﬂjg) Z-ﬂem&@@e%@m ekher: NBS™ H2SO4:
reircab 16 -Gplheapbnt & 2, s2ainBppdint H2E€H3] - 1\INP

6 0176 I n Sch a
85 948 S 8he DSyt Mot RS oA REOELE, Seilfiene
QMM@péI@1RQﬂESCaEtFWIQQKMMﬂt¢)de41¢ﬁ¥i‘bGPYé+ky3 ei t her
e QRRLE] Alilot ea&&?é edléfﬁw Mrt.f&%lbaESéﬂéﬁeechlgﬁ

prepared accor nown and” esf abl i shed
Hegt 2R ridpar E?Fwﬂfﬁ QUERTSEPEFAPLERRBE] des,
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attendi ng physician. The vari abl es invol ved incl ude
the specific condition and the size, age, and response
wQEaiobaes033of the patient. The conmpounds can be PCT/US2006/018889
adm nistered orally, rectally, parenterally, or
topically to the skin and nucosa. The usual daily dose
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Formic Acid) in water (by volune), B: 100% (0. 1%
Formc Acid) in CAN, Flow Rate: 0.800 niL/mn. [0198]
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VCap: 3000V (positive), 2500V (negative) Fragnentor:

120 (positive), 120 (negative) Mass Range: 100 - 1000
wontwe/Tb3es hol d: 150 Step size: 0.15 Gain: 1 PeRKT/vSTIDEI018889

0.15 mn HPLC Rt 3.1 mn; M5 416 (MrH). [0200]
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PR 5E I Geraet ey S P ESnta P g DETDR can be
ipohgmiregawieh hidne 2Mten satet eastgepartinal fyonc urrsedohayl ng
hye | & 7 ger of
pé’ré%tggz?ﬂ% %ﬂrl]é]ddzg)%dgfﬁgﬁ%§ %%l[ eégﬁt Cﬁ\gqgr g?rs cm 3.
PEPOTH]- For the purposes of this speci f| cation, unless

[@bb@ﬂw serhngiat-admi gl hg NHIRRH HeBXPrESSidd oguapih 184
j ngredi ents, reaction conditions, and so forth used

V?ﬁs%% oEpBERRTER 1100 Ahd® ol & FEUARELPD HE ngerER b an
aaél’dixekengol’mddilﬁcteedrellrloal tolast,anmeshbys theileble under the
" o Acc Ly S catedt t.ne contrary,
n?ﬁ%%hﬁg}l F%a?adjéa?% P&r sgescgt %rt hpres?rh gleflg\lmorrl]g
(8pBE4) i cation mlamnacmObrrddo@llnrsnar etlgp pro ke radRoNis1ing
cﬁpﬂ% Ben¥ b dependi noc4pon, dehgndegl fﬁ&ﬁe&}%g&i&%

sought to be obtained by the present invention
r?ﬁ%tvé‘r PPAegRl PeyddcREPOBRteth 1§ttpeﬁ%? ¥2PULLARE t he
paéPphd:ciakicen of the doctrine of equivalents to the

of the clains, each nunerical paraneter should
tEE LT R oM (R ST AR Gh O fof R B 1t hiRTGERC8f RS curing
agepordsed isctndd iatdnyll edegnisesand shytappd \dunglendanies can
1 HOHOE Bg. ¢ s‘fgruooeleﬁgutwo@ lechiQh WhE AR, AN Nephat the

nunmeri cal ran
dlethylenetrlamlne (DETA) , triethylenetetramine (TETA),

tetraethylenepentamine (TEPA), pentaethylenehexamine (PEHA),



paraneters setting forth the broad scope of the

i nvention are approxi mations, the nunerical val ues set
WO 2006130389 t he specific exanples are reported aBCT/US2006/018889

preci sely as possible. Any nunerical val ue, however,

i nherently contain certain errors necessarily

resulting fromthe standardsdeviation found in their

respective testing nmeasurenents . [0007] A s used
piberaiimeandotpleo Girei, msubs bt ut@dnosphabine, PAPEFEIIRE,
subSOF u@ﬁ& gﬁg@{f&f&l Sdé‘@ghyféi{éﬁl%‘ﬁ\)(ﬁ@a'(ﬁﬁzmt ekhal 5-ddiato-

are and capabl e of formng a coval ent bond
1-gkeylRiResasinge g%@gtgala%tea§ﬂoal-tlﬁrﬂamedqb8§;ﬂ“ nggs the
am@Ak n@ortﬂéﬂ%ﬁh@ Nen@f 1Qi@3 aglaﬁt acdi0bd ichibl e gf b @tenentyore

t he cyanat.e lnventl n N,:C ain
188Fe¥£é§¥c¥W& fui %Y%néﬁ'&?ggp%m%% Usénc r%%??soggénate
1iGNGEY to izsethineyanate 4t NCB)eneddmtivenbd ratdiowshpt-2,6-
to?%gﬁg&%%l%eang 4 Sﬂ Thg@y anat ’f_q}ifdé?l%hll QR@he 9 rﬁ NS e THEL -

socyanate" yanate_ which is free of
2, §ut¢>men€m@mtlé?m3rl5s§tlﬁr36€3§/%?ﬁé]t@ drépipenggiagine, 3,5-

d1§%{>£‘<’5§yolmza'snt89ué%}(ﬂi&h&ne, [&Q@&]l;dturagt EARIcE. In
non-limting,enmbodi nent ureaur et h ane of the
altﬁyﬁﬁ??dﬁ“ﬁﬂéﬂlbﬁW%ﬁ%Emégﬁe%%% pﬁ%ﬂu@én% ot ynerlgate
cultaxgnggent’ ebnabt inertyider dfamtlirsast trifethorleaeglycol
Iegst %meggogé | east 1.60, or at least 1.62. In
B fﬁer alternate non limting enbodi ments, the
[op@aym calirephhpEnate mee- L AREREID FTRRERATERES A LR PESFFTE

1nREQdUSE . A HROLYABE L Z3 @ ihauENeuAThaA\BRenBUsReri@fludt one
least 32, or at |east 35, or at least 38, or at |east

ofzghepfobtoyiggs penpralyStAPCERESE: 44. The refractive
i ndex and Abbe nunber can be determ ned by
met hodsknown in t rt such as Aneri.can Standard Test

Met hod (ASTM Nu . ner, the refractive
i ndex and @Ahfie)nunbe i ned using various
known instrunents . ng enbodi nent of
the present invention, efr. tive index and Abbe
nunber can be neag ed in accordancguﬂgth ASTM D
542-00 with the fol lgMyg excep 1 (i) test ' one
to two sanpfed/ speci i NSt ea the i ni mum of
t hree speci nens specif+ed.| S 7.3; and (ii)
test the sanples unconditio ed |nstead of conditioning
t he sanpl es/ speci gE g, as specified in
Section 8. 1(xspurt her, tlng enbodi nent, an
At ago, nodel DR-M2 M h Digital Abbe
Ref ract oneter can be used to measure the refractive
i ndex and Abbe nunber of the sanpl es/speci nens. [0009]
[dcﬂI ghternal & Iﬂek M d NG Mgl PEAtSIngt BRnadimH: s0f the
ol'yCyanate an e anount of active hydrogen-
ar@mq—aaomtﬁgnm SEARY cRFE e C88| SREEPS RIF P‘ﬁa‘tmf&he
m&aialkent s ratilanel (NG aNCh rélﬁHasierfﬂd)i B@ntl’&e general
greater than 1. at_ | east
. I'n

or
f%?@?LPS o't r%%sCFWaﬁr4m%F%_%?lléFe|Eé%ﬁﬁ wgl%h <
répﬂéé&ﬂtealbﬁrﬁhﬁ:@eneﬂal|ﬁnﬁmuﬂgseKbD€HXﬁmﬂa§d/©heone or

|vale t f
Gitersenerasd Ba R ardg T Rhe T iR M e
f¢ﬂmuiaB.@XY16¥XVﬁXIat | east 2.0: 1. O or at |east 2.5:1,

or less than 4.5:1.0, or less than 5.5:1.0. [0010]
Pol ycyanates useful in the preparation of the
pol yur eaur et hane of the present invention are numerous
and widely varied. Suitable polycyanates for use in
the present invention can include but are not limted
to polyneric and C2- C20 linear, branched, cyclic and
aromati c pol ycyanates. Nonlimting




exanpl es can i ncl ude pol yi socyanat es and

pol yi sot hi ocyanat es havi ng backbone |inkages chosen
WO e@ai18n3ed hane |inkages (-NHC (O -0O) , thi oReBURN0E018889

I i nkages (-NHC( O -S-), thiocarbamate |inkages

(-NHC(S) -O) , dithiourethane |inkages (-NH C(S)

-S-) and conbi nations thereoef - [0011] The nol ecul ar

wei ght of the polycyanate can vary widely. In

alternate non-1limtingRenbodi neRs, the nunber average

nmol ecul ar meiggéi$ | east 100

grams/ nol e, or at? pleNHar | ess t han

15, 000 (gwvaimrs/ nol e, DO grans/ nole. The
be determ ned
usi ng known net Rye ~ e nol ecul ar
wei ght val ues reC|ted erein and the clains were
determ ned by gel perm&ati on chrBgat ography (GPC)
usi ng pol ystyrene stano.rds : J12] Non-limting

t least two

not limted to ppl
aving at | east two

i socyanat e groups;

i sot hi (cxwyramat e gr oups ar eof ; and
conbi nati ons theég \ ari al havi ng
i socyanate and i th|0¢yanate fu ctiomality. [0013]

anat es can i ncl ude
but are not linmited to aliphatic ﬁblyisocyanates,
cycl oaliphatic polyi sogynat es WRElei n one or nore of

cycl oaliphatic rifR
wher e or nore
atta@gﬁ)}&"JE irectly to
pol yi socyanat es rhe

to groups are not
atic ring, aromatic
e QL the isocyanato
he aromatic ring, and
gne or nore of the

I socyanat o groups are attached directly to the
aromatic ring. Wen an pol yi socyanate i s

material that does h S & PC
col or yel | ow) on- I|n1t|ng
enbodpﬁsﬂt of the pre ' t he

pol yi socyanat e cBa”i i g noth&hnlted to
ali phatic or cycloaliphatic dllsncyanates aromatic

di i socyanates, cyclic diMmers and“cyclic triners
thereof, and m xtures tpgreof. Neg-limting exanples
of suitable pol yi socyanat es can

limted to Desnodu 3 xapet hylRene dllsocyanate
trlner2 ng ch is co [

Desnodur N 3400 (60%

and 40% hexarmet hyl ef ) > ier) . [0015] In
a non-limting e ent [ §g§anate can

i ncl ude di eyel ohexyl ne Rhane dii Rgcyanate and i soneric
m xturesthereof. A s used herein and the clains, the
term"isomeric mxtures '

cis-cis, trans -ty mers of the
pol yi socyanate . * I someric

m xtures & Iluse in Intion can incl ude
the trans- trans i SOWE ! yl enebi s

(cycl ohexyl i soa@y erei nafter\referred to as

" Pl CM (paralsocyanato.cyclohexyl et hane) , the
cis-trans isomer of PI&% the cis®sis isomer of PICM
and m xtures thereof . [0016] In one non-limting
enbodi nent, three suitable isoners of 4 ,4
"-met hyl enebi s (cycl ohexyl isocyanate) for use in



the present invention are shown below AS 7 CS
[0017] In one non- limting enbodi nent, the PICM used
WO p00bh3@39 nvent i on can be prepared by phosgenaP¢hS10ne018889
4,4 - nethyl enebis (cycl ohexyl am ne) (PACM by
procedures well known in the art such as the
procedures disclosed in Uii P®d” States Patents
2,644,007 and 2,680, 12Z which are,i ncorporated herein
by reference. The PA somer mi xt#ires, upon
phosgenati on, cEsNprodluce PICMin| a Iigg&d phase, a
partially liquid phas€Xar a sqLFd~phaseZat room
' @s can be obtai ned
by the hydrogengélo' m 3 i line and/or by
fractional cryst@lizafion Ri, i sonmer
m xtures in the presenge of wateriand al cohols such as
nmet hanol and et hanol 0018] In &%non-limting
enbodi nent, the isonerigg m xture sap contain from
10- 100 percent of the t trang isomer of 4,4
' - et hyl enebi s : RRICM . [0019]
Additignal %Iiphatic afi c diisocyanates
that caftbe’used in m ting enbodi nents
of the present i : s ~ : anat onet hyl - 3
, 5 ,5-trinmethyl cycl ohg G "“I'PDI ") which
is comrercially avail alH s Chem cal, and
met at et r anmet hyl xyl ene di i socyanate (1, 3-bis
(1-isocyanat s-I|nethyl €hyl) -benz€éne) which is
commerci al 'y avaiiabl ejfrom Cytec Induségies I nc.

under the tradenane . RTM £Vt 2 i phatic
| socyaf&te’) [0020] Jed her And the clains, the
ternms aliphatic_and Al i pha {i socyanates refer

to 6 to 100 carBd atoms |iwKed i SNIERI ght chain or
In a non-limting enbod 1€ present invention,
the aliphatic and cyclwggliphatic giisocyanates for use
in the present inventipn can include TMXDI and
conmpounds of the a R (NCO R mgin R

represe an aliph ) ycl oal i phatic
group. f 1] Furth exanpl es of

sui tabl e pol ycyana e not limted
to aliphatic polyisocyanates and ) [ hi ocyanat es
et hyl eni cal | y unsat ur af )
pol yi sot hi ocyanates; alicyclic polyisocyanates and
pol yi sot hi ocyanates; aronmatic pol yi socyanates and

pol yi sot hi ocyanat es pher ei RsRe i soRganate groups are
not bonded directly : i€ ring, e.g., a

,a' -xylene diisoc ol yi socyanat es and
pol yi st¥iIocyanaiké spey-a¥ids e groups are
e.g., benzene

i/ Socyanat es and

Rg sul f iFde |inkages;

di i socyanate; aliphagic po
polyisothiocyanate§&tontai’
aromati ¢ pol yi socyangj es a@g nolyisqhﬁiocyanates

contai ning sul fide orXdis ide |ipkages ,- aromatic

pol yi socyanates and poryisot hi ‘

cont akF\Hgsul f ongyld -@ S fer-type
pol yi socyanat es and po Fot hi ates, e.g.,
4- et hyl - 3- i socyanat
-i socyanat o- phenol RBgter; &g tic sk4fonic am de-type
pol yi socyanat es and pol yi sot hi ocyanat es;

sul fur-containing heterocyclic polyisocyanates and

pol yi sot hi ocyanates, e.g., thiophene-2

, b-di i socyanat e;




hal ogenat ed, al kyl ated, al koxyl ated, nitrated,

carbodii mde nodified, urea nodified and biuret
wWoremcfi3msay deri vati ves of pol ycyanates ther eof ; PERUS2006/018889

di merized and trinerized products of pol ycyanates

thereof . [0022] In a further non-limting enbodi nent,

a material of the follow ng>§eneral fornula (1) can be

used in preparation qf the'pquurethane pr epol yner:

al kyl . [0023] Furthe A- 11 myting exanpl es of
aligggeif[polyis cyanat A

di i s6Cyandte, tr t

di i socyanate, octa yl engy
nonanet hyl ene diisoc%anate,
di i socyanate, 2 ,2 ,

{ | socyapat e,
, 2 -din%thylpentane
/s tri misRY hexadlgi i socyanat e,

-tri met hyl hexanet hyl e [ 5 1,6,
11- d#@&€Anet ri i sBeyanal A xamethy| ene
triisocyanate, 1 ,8-di (i socyanat onet hyl )
octane, 2,5, 7-trine : cyanat o- 5-

(i socyanat onet hyl ) “9¢% ane, “1i'$’ (i socyanat oet hyl)
-carbonate, bis (isocyanatoethyl) ether, 2 -

i socyanat opropyl -2, 6-dijisocyanat ahexanoat e

“P9SFHadi SHLyHNaTa FREhyIPEEPRRC Fepressat Gy to G
alysl nedrd irRs oeyranat ehneehyfres ttedrope024]d BErdpptes vfch as
PLINGEN Gally Hosaliated.pel ylspckanates eamiacl ude
Bt “3F & Hot |n1teJ‘to utene di 1 socyanate and 1
re@rbaerihce - geneualdificgBeyansy ecarplec eprgibed generally

ROLYE SOCYANRLEEnEAY d G091 Bri1 Bl .NObul i 4B 1L thoho
qughorone dllsoc%ggate, cyc%oﬁgxane di i soc %%%Ea
IHBERYPY CFEMBRER aRb oSBT En P LS B PPsbEyATH kY1)
fyekabesanelabks {hsoeyamatoeye|mitexXyini}adtiane 4, -bi s

i socyanat.ocycl.ohexyl. )-- . 2= propane ' R _
R e P onai iy et AP PN Sgechy Penebis (2,6
distcbyamat lomed hy k- 8¢ -Fivdeogahas Ghradpylly 6 -methylaniline),
£ i pecypnatopethy! bl Ve R rbdy Zaddl ikREPt AN -methylene-
Z-i socyanat onet hyl ~ -3- (3- |§oc anat opro gl% bis (2.6
hig.(PsbegRIrRYGTEr RFFRL IR IRE) [ 272, 47 :H‘EB Bhrpe-bis (2,6~
Bdtaocyanatiorebhyl i@=) (3-i socyanat opr opyl )

- 5-i socyanat onet hyl bi cycl 9.[2. 2. 1] -h ne, .

o830 b fert s A dibSePnd e oREba ene amine

cdirtatotyanatdmet hgenbieayre lipclade mjtetiepeaneich can be
- Lametay Swilsy IRREYANadORIRRYE) (x:bx) { 2-

[ 5%3§%§§%ethy%% %%%§§%F%; 2.2.1] -heptane,( )
2-isocyanat onet hyl -2- (3-isocyanatopropyl) -5-
(2-1socyanatoethyl) -bicyclo [2.8H1]- heptane and

2-i socyanat onet hyl -2- (3-isocyanatopropyl) -6- (2-

i socyanat oet hyl ) -bicycl oRpRA 2 pt ane. [ 0025]
Exanpl es of aronabgggpolyisocy S wherein the

i socyanat e groups not bond rectly to the

aromatic ring can includerpwt” are not~Nu,nted to bis

(i socyanat oet hyl ) benzene, a, a, a'l, oc

-tetranet hyl xyl ene diisocyanate, Rk, 3-bi s

1-] t o= - met thyl) b bi
{60 gatat Bouty ) SBarTeneis b ReORy R SnEPRgTy o0

enzéne,  bis (Tsocyanat
@apbt daledhgl, b -6 sy dwdtcgent hshdh disphabyhokethigrited to
Ao i3OGy A0ATASIENY k) Qgrm%%%tiﬁg%@dd%em of the
tritsocyanate and 2,5- di (isocyanatonethyl) furan.
Aromati c pol yi socyanat es havi ng i socyanate groups
bonded directly to the aromatic ring can include but
are not limted to phenyl ene diisocyanate,
et hyl phenyl ene dii socyanate, isopropyl phenyl ene
di i socyanate, dinethyl phenyl ene diisocyanat e,
di et hyl phenyl ene diisocyanate, diisopropyl phenyl ene
di i socyanate, trinmethyl benzene



triisocyanate, benzene triisocyanate, naphthal ene
di i socyanat e, nethyl naphthal ene diisocyanate,
whehasnsso di i socyanat e, ortho- toluidine diisoPYHNS1086/018889
ortho-tolylidine diisocyanate, ortho -tolyl ene
di i socyanate, 4,4'- diphenyl nmethane diisocyanate, bis
(3~net hyl - 4- i socyanat ophenyg?)- net hane, bis
(i socyanat ophenyl ) ethyl ene, 3,3 - dinethoxy -biphenyl
prefgent 'lngehsboyaraeeaming plrerbplimenanecing egeny arsid can
b ORI 4y ¥ E’l'eEQ@n%%lt hagne diethyl
d||socf§nate éé%? I ene tr||socyaﬁ%?éumﬂude e
t%wﬂlﬁ@%ﬁ%n@ﬂT@A gvhgrein Rpj sl@cmﬁlaré Ry and Ra are
eécmlﬁﬂ%;{/lldlaﬁ@e@y' iEll'ﬂz@&@gén‘ S 12 a fhrthef non-limiting
algg ate Xlether di.i socyanate, bis S ud
B DR yrer RET LTt SHEGS Ce e Shéluae
4(480@¥ﬁmﬂbn@hﬁn¢ﬂ&hher) -1, 3 -propyl eneglyco
fﬂéﬁphen Cc apat
[@ carbggglghg%?séggg%gF'%ﬁﬁgﬁagc%?org%%r%azﬁﬂgm
pmér@zicyalﬁaﬂélor[ CBZ6PeFRetITaT ired- HEMY ingagkanpl @b of
t & APRALSC kABh Cchaal hphat ig di ihsacyanaties thatatahde

used T n_the present invention_ include
VBT S0 yfaP 8L AR S5Pa8S 523 HrePRgpared by introducing
t@g@:&lmiemybemmmat end' érPBlct)lvwimgamgsermmmeama{g y

bl
et Par et it Fo Y RLE AR o2 gnos =g e
iggredsdyanaee- 4mumrﬁ9né@1rry:«lr)9 eppenegenthi chej sulfur-
c&ml%ﬁabbyy@@ddz@lehgné r@am %ét %%ﬂgf@terd 89 h8Sassing

under the tradenanme TMXDI a) Allp atic
EhS ARV BT [ H5F7 Vﬁﬁuamnoﬁm |dﬁi9F‘?ﬁt;‘1%rF6’§dFﬁ%ﬁ? of the
c@ﬁﬁ&ﬂﬁﬂhglauﬁrﬁg(ygenthe ah | P ARG eantogyichaal hghat i c

i is0cC S. for .use in t he.present i t|on can
A PIRRNTLESd Haclifall (HIF B RGN MENEOD SR ghe
apires gloptRineny exeing agent i gpmabec mgrediprich he prepolymer
ugyrg Qakjizphati G OLR¥Rak Oﬁ]e%m%mlehm td.ng exappl 63,:0f

po yi socyanat es can 1 nclude aliphatic pol yi socyanat es

Tohted fengnstmgs der] PRkEFESSFch as t hi odi et hyi
[MlﬁﬂcyanaheandﬂMethﬁﬁgpﬂlllltdlnlgS egiaaBicht ,divhbi-odi hawy!
ﬁ# soc anat e ne dllsogganate

&Pﬁgfﬂ%}ﬂg %ﬁ%ﬁ%‘? ang £Rfo &Wared by a one-
pQﬁI imorparat the Chltlifnmdcgmmmilmg psbgyeertretande can be

pdif: eql%@ax Sfﬂe‘od!uggng thc&f R0EYA0R a;(an%!e@ | LW ting

es o aromat i1 c anat e talnin
h?é@ﬂrqaedveceﬁtair%mq maéenfm |aﬁ1enad@ormﬁlnar1g weaflng

addéhd t eghat aegamg@/ltﬁal hik€lere 2, 4n a ﬂhﬁt&ﬁﬁfyasﬁtﬁlmltlng

de-4,4' -diisocyana
%@ﬁ%"%f Uihie Stide iR GHCBERSY Sl g AR
[0B14- | smny&n&ﬂh&mehhy+Inmmzam@)embudfmeht wherein a lens
I I
BPERE0 G ot Y o e
mOlﬂ rﬁﬁdntihél wrech ydagi bal heqtrd BisiBg a *mxmcyyaﬁat e, 3,3
coxgxlréﬁll&‘lla@' pbenyl Ries Ul fodnden 81eb art d"ﬂ’l’%‘“ﬁﬁéﬁﬁéf cure

4,4" -dinet hyl di phenyl di sul f ide -di i socyanate ,

CECkE Al YBEY oSSRATGREHY PR s eixaétple Ahe TaREE LA 208
méldk 4ad'io- df n‘lﬁidﬁ@ﬁé}idt@ﬂﬁsﬂydrdi S:&hbf pté@eﬁ-’ce 3f- catalyst (s) .

d||soc nat O Non- |

16t i sr%/)gyang%ei car? RS t’ole S 5%%““%@%){% e
igomds miepgisal flonerepokages agdckuasng agent mixture, or
cid RO AL EONGctide- nbs SOGYARRLE: o Al PRERYL; sl Lpne

2 di i socyanat e, benzi di nesu Torme- )

-d||socyanate di phenyl met hanesul f one-4, 4

"-diisocyanate, 4- nethyldi phenyl met hanesul fone-2 ,4

'-diisocyanate, 4,4 - dinethoxydi phenyl sulfone -3 ,3

'-diisocyanate, 3,3" -dinethoxy- 4,4

-di i socyanat odi benzyl sulf one , 4,4'-



di t net hyl di phenyl sul fone-3, 3" -diisocyanate, 4,4’
-di-tert-butyl di phenyl sul fone- 3, 3 '-diisocyanate and
wa 2006438 hl or odi phenyl sul fone-3, 3 ' - di i socyane@BUS2006/018889

[0030] Non-limting exanples of aromatic sulfonic

am det ype pol yi socyanates for use in the present

i nvention can include - 53 -

4- et hyl - 3-i socyanat o- benzene- sul fonyl ani | i de-3" -
cuprépiybgent tigdoyanafrom room temperature to 200°C over a
pe%gan&@n@mfoO@yho@Mwaoee@dhéawe 4,4' - diisocyanate,

- met hoxybenzenesul f onyl - ethyl enedi am ne- 3 ,3
[0015?3 socyTéhét @ogngimiting embodiment, a urethane- formlng

ca%am?gb)/éars'}des @@yan@ﬁ ateepzepest! frordtaBhl td@enhance the

- t 031] | | t t
CRGRAPR TS 515 BRLUArRRIe SORE IO ASRAT By afcabEsn
unenhhuelefra&mmmtatapmm mhhvanyan@:tm&xample cyliiteble

ur%‘ah%(h% of &J:n%.q'éa %QEQ%S 2 %Iana§n9ﬂ£dé1 Octh 'enbgt,teJsQ: s that

cycC exane I sot ocyanat es,- aromatic
angol§eEet hi Ut yatat esmtHare Pl vhethans MvoEganate gfotps

Nc@r ﬁnﬂo(tJHb&H}ﬂféﬂn@lh{q e@atdéhb@st hgnaramtd 6até Nic8¥ch as
t not I|n1t ene dii_sot.hi oc

X anat_e;
C<BPGRATI £° (ISALEEERF ot SFEEC iEh cher AE b Al lophonate
aﬂmsashcymnﬁuﬁnﬁeranUws amenbmmﬂfmhmbIE%ambye$(Dﬂlmﬁltable

cag g% .lﬁccgﬂ R cﬁugﬁréaﬁol%uﬁ:hﬁ %rcgﬂ(l_#n&feq‘e 9 eﬂgvus

| ocyanat e, ter ocycC 1 sot hi oc anat es,
a%ééhaa@ maeméen| Fatalagteoag, desqsmtheid dat Bl o- | ,

En%yc@ ofbécﬂﬂ | cﬁ_e 1@adst Rl ophesed 2c diltp SEHJ'B:'l@ﬁy anede, v olume
i sat hi ocyanat e

car bony|
Aol FPootH oy &iac st anaLes: oL leD RO RRlge £ 2osuch
caaslbat i Hd @l tedntoud Riadbi 8 an organic acid, such as

bu(tBFyE'OH&thé/@Q%t Qgﬁﬁe)octoaeéow&f:yl tin dllaurate,

I SOt NI oCyanat es cont al ni ng Su ur “at ons
diggdivii o tStavesetes dHutivdothh oesearamtd dgy o@ﬁ@ltyl tin

dlm@heg@@ at @ﬂnetfﬂyli)’l:;@ﬁ Qﬂmac@ltlégéyl MbnAl Liat@haurate,

car.bod i i m de nodi f urea nodi fi ed and bi uret
1 fodi-pret geridfar Fv%%oﬁanﬁheéﬁdp‘&}’ﬁ‘%‘ér&shu Beyatfat ed® and
aumewaataadxamdnhmuﬁgremhuﬂlmeaductﬁhéﬁcdtbeget can be zinc

SQéhIO anat e eﬁﬁLp%%eL Qb Iédngg ng exanpl es of
aI| hat7¢” po ylsot |ocyanate |n€f ude
[002.5§il| sotmmnap@ehhrarh:englegamples of suitable catalysts

oo 'laemagce/@mta%r SRAIKS s%!:lch4a9'ﬂn§r9tr@t0§¥§{1@é@% ane
and 6-  diisothi ocyanatohexane_. Non-limtin

tﬁ%?éﬁﬁi%%l%ﬁ zﬂ%&ﬁﬁ??%oﬁﬁﬂéﬁlgétﬁﬁ%d%dhéPé@tH&%Wﬁﬁfylamlne
SuchOkNi DalyBH ade&tgaey psnieRdededif &€ldged ant el tddDPRbEES
Partlf?l i 2%%%1 ocyg a?%%xéa;gﬁgo'iikéyé-%da ,t %h% disclosure of
thghdnssu¢¢mnngnmﬁaﬂoh@nzen@§ reference.

[0%1%3‘}“ i SOJ;{D' LeYanal p fﬁ%@l{:}e%ﬁbaglment the catalyst can be

11 sothi ocyanat ot uene
chiseBo AP BRAFENG AP Y Bid ATy, annonfiyms GRAES c3thegriary

amin@kPh8idh ,asl bt noethydierebks trlethylamlne,
4S|soth|§c anat ohenzen net hyl en

e
ASPEBPRY £592Y n%tﬁﬁ;me%&x}%ﬁ%aﬂawnf £8iftional non-
llﬁlﬁﬁ:ﬁylbemg‘le(sflolfs sthtt 0cpanaoi ryreintiyleBeazent)scloted’ in
- , ylL) 4-1s i ocyanat gbe e
o S R Ohier SoRhoRCRBE 10y T4Rc & Titbusn
3&,dith§odh$©3eqﬂam of3whizrh isdipeehydirnedopheatndy,
rd¥enzaptl ide-3 , 4" -diisothiocyanate, diphenylether-4,
4 '-diisothiocyanate and di phenyla tnine-4, 4 '-
di i sot hi ocyanate . [0033] Suitable carbonyl
pol yi sot hi ocyanates can include but are not limted to
hexane- di oyl dii sothi ocyanate, nonanedi oyl
di i sot hi ocyanate, carbonic diisothiocyanate, 1, 3-
benzenedi carbonyl diisothiocyanate, 1, 4-benzened
car bonyl diisothiocyanate and (2, 2 '-bipyridine)
-4 4 -dlcarbonyl dllsothlocyanate hbn I|n1t|ng

o o o oy . o . e



those of the isothiocyanate groups, can include but
are not limted to |-isothiocyanato-4- [(2-
w0 s@bhswayanat o) sulf onyl] benzene, thiobis (BET/US2006/018889
i sot hi ocyanat obenzene) , sulf onyl bis
(4-isothi ocyanat obenzene) , _sulf inylbis
(4-1i sot hi ocyanat obenzene) ~ althIObIS(4-

' t ob to 4-
EEHAY Sovanat oRenzenl e LS NLRE AR Wb e
cdnn%iﬂung-30ﬂ80r¢ﬁm3ﬁﬂhanebemzéﬁﬁ{s@bﬁnﬂ@lbyllntroducing

Ty B PR e R e Snd P AT
CHﬁ%?@dagﬁ@t F%%t?ﬁkﬁﬂf@ﬁéﬁ%e POEPAYTRBNCHE Me insgeted with
aexaéec&te%n@f ePOLYTHANAlRs t Bavi iy ma&e@yanaéﬁ&n@o being

i sot %nateH%roupﬁhcan i ncl ude aliphat]

1 %% OgPbet i 't EheretocyEtied M Be ‘&%‘Fﬂt% A9SHEf ur
saﬂtmhﬂa @paddlfl@m—dqnudmn$9gcmaddnaaﬂsothmo&yanahad can
1gEP grg H&E'ﬂ%rl%’éé”% erf?’atoe]cri‘f‘:&ghh&)\%r}/gc%%nﬁgggt one,
I nc u ut are not mted to

of - F‘e‘,@cﬁnap@esepswlrﬁﬂé@yéwa@@mr@éaﬁéoupsi SG¢y anBen= 5-

1&&9&& QraBat Apen! alk episuﬁﬂm@%healnlng materlal can
i sot hi ocyanat Ohexane , I socyanat

hpggtt}woowa ey mcilefts‘lﬁcsygﬁg{-%s rﬂ:e %y ghe fglllovnng general
foswtti 0ocyanat ocycl ohexane, |-isocyanat o-4-

i sot hi ocyanat obenzene,

4- et hyl - 3-i socyanat o- | i sot hi ocyanat obenzene,
2-1socyanat o-4, 6~diisothiocyanato- 1X 3,5-tri azine,
4-isocyanat 0-4' -isothiocyanat o-di phgnyl sulfide and
2-isocyanat o- 2' (V) sot hi-ecyanatmdi et Byl dizsul fi de.

[0035] In a non-limting enbodi nent, the polycyanate

can be reacted with an active hydrogen- containing
whatetn & ctaﬁ ber s ar ol yu&eﬁhame:lpﬁe@lglml AGt bves; m can

ydr pLain terial s ar varle and known

19{} egﬁg t|nrr(# ?C%ngaexa(r%p ecsancg’ﬁ: Fhic %fegeﬁ %r Dy - o

l@ont%nlﬂ m@nﬁénmxt¥n9;amb@ﬂlmsntnnth@onumernQa&jraclo of S is

@@I ¥PlreSUbhUEns ORI, NGr r@{eerﬂo@laé SHCH A% But not
l'imted to hydroxyl functional polysulf ides, and

CQPE EHTARAI ﬁgt%?%r“i‘%r%cﬁ% but not linited to
[poiLs/et]hl 0l Sheaggh datfAldeabsn famiing b@t:érﬂé/ljf}@(fﬁhgaﬂdo or

t I 003, 6 ble h
wEE ARG REPERTRIREY 87 HEb THTEHE. (Phseh Hnoeniqie
toaan iamtalde an@/QmeamnhletykeﬁeUHm:erwabsaéyuimm BheléEDn
c%t be mnchght ngﬁM @é Calk 'J]@C lclélge b a[lehr %uﬁ]?}.de

I|n1 ed to er polyols, yester yol's,

aﬁé ?Eéﬁ#ﬁ*h FE RIPH ydrsa %@W?@éﬂﬁéﬁat%m?Q¢V%¥§ Bl

ePl X6 Uf iefe -IcBAE 80h i ng [MAA3 4]} a PabayretRebbpol ¥ Sy@Rdplacing
thods faqr their aration are known_ to one skjilled

tHR PROISR 7 SRry Bl BEREP [R5 ST Y MATETiphedsing

samﬂurnﬂuhluhaeawetmﬂucymnateoanwpheawﬂphaypnjnﬁﬂsalftdmnor

o‘éﬁ % GLUNEIGm MRNERL T N9 18XATRLAS QM -
er pory S can inclu ut are no 8
l@@pbi%@@préym@%, pﬁiﬂvébsylfa@mLtpmwapk@wyﬁm@ontalnlng

nBebyolis Bal Mexa@éak:»ﬂe%n%ypﬁéa@ﬁlgc@arbsugrmegcwllc
accordance wth known nethods, In a non- limtin

PRABOY HeEN L t] %+%arﬁhw9r%elrbafg?opr‘aa?ﬂ% B éaa%l&ﬁll
tbyobondersi aykahswl kilesngpexdmtey @btarﬂakllaﬁa @hen

al kyl ene . oxi des usj n acidor bhase-cat yze ddj tion
Iﬁf?%k%?%nﬁﬂ hYare e i i %PatoPO%% AT X 3 u?% %ﬁfﬁﬁa JRYYT 1 ¢
initiators, such as but not limted to ethyl ene

gl ycol propylene gl ycol, glycerol, and sorbitol.
Non-limting exanples of al kyl ene oxides can include
et hyl ene oxi de, propyl ene oxi de, butyl ene oxide,

anyl ene oxi de, aral kyl ene oxi des, such as but not
limted to styrene oxide, m xtures of ethylene oxide
and propylene oxide . In a further



non- |limting enbodi nent, pol yoxyal kyl ene pol yol s can
be prepared with m xtures of al kyl ene oxi de using
WO 200008038 step wi se oxyal kyl ati on. Non-Iim tiPgI/US2006/018889
exanpl es of such pol yoxyal kyl ene pol yol s incl ude
pol yoxyet hyl ene, such as but not l[imted to
pol yet hyl ene gl ycol, pol yo»%gpropyl ene, such as but not
limted to polypropylene glycol . [0038] In a
[000B71 i i Tingl eetyodi ameen;- 1 pol igick sxppateentsol ;tetleScTzehlc
skeﬁe&?,gf %e%&legu@e/ e ffo@;hbem Gogenenak. formila: (1" )

- A-0O- )n ~OH wherein mand_n

can(éécﬁntﬁp%fﬁiiéﬂﬁrV%PF?ﬂQ%EQrma??ﬁ?%ﬁJWPSFeﬁ?aPﬁFrFYCllC
skeeeeenfcraemoe b Jﬂlcﬁhl@nek&ew@ each hydr ogen,

neth or et nd IS, a_dival ent Ki.ng g .
sucH sa%.?ﬁ*%%%fﬁg Foﬁﬁ%ﬁﬁﬁﬁgdm% ?%?%ﬂ e%% G ﬁYCllC
skeadntcontaal bef ponadonar il caeberomat cms, phenyl ene and

Cl t, Q] ané@/ 1 ﬂﬁ@%bﬁ&ﬁﬁﬁ%ﬂﬁﬂ%% wEQ%eQHO&‘?Q cyclic

valueso n can in combination with the choSen
skeilehbrrran bekPnbetrocldet kel #fon RECHITEISRSWERGht

at®fh LB pRleb-arHRl yal koxyl ated pol yol s can be
red by nethods that i.n the

pre re kno art
L3RBT 1 ¢ iy FORBERH A LA O QTP BgLReRES 4 Spon of che
abo&@pmﬁwﬁﬂaienednphﬁmmlman1lbekai@eifeel wlfum an ether,
%%anecont ni.ng ﬁ%!%k.é ch.as but not limted to
rene “oxi e pfopy ene Oxl e and butyl ene oxide, to
[0f0@|5ﬂi whaticins 16 obbed yexega e f el tB11ASLAR eﬁ#ﬁjéé;ﬁlé{eed

cdHEARRYY aﬁa%%reeleu}aWM@ta%d aPOEYOI 1 NakNge by BHXYnclude
functionality -1 exa Ies of polyols

bQﬁJﬁFﬁbP%Ff%ﬁmlﬁ§€ Fﬁ %f%p ng’ potiEi%oxyl ate pol yol s
epGanibpedpide Hibosgcpahasedrs dGSBFI£@ﬂ]Jﬂ bhsted States
ent_6 olunn 0, 1- 20, which
ePdL%é PBEHE %lzlsl Olmﬁgg 1)"3?%% Sa eﬁelrl%i nblbéy[ F erence .
ediG030prepsl tiged chelehlqe?c}éldd mehbaed aidng-biaédt 6F m

eplre%xgwgﬁu@ﬂ'oye élol?é[&l]nE)IrHEQné he,iggnerally known

poly (oxytetranme { ene) diols prepared_by the
ey RBFPRELGIGR ) 6Y L ey duofifan 4 1VieHe - pr eXeirhexsre
dileMiss1 aCHS, Qate@h}iﬁiée&uﬂh- 1aS:yblleheﬁ&Ind sl £ ede | 0t poan-

trifluoride, LV) su fon hIor| e.
L -t A eRe St paengr e S R e 42
d:dﬂpahyrremctaat |50hleﬂ6€qpﬂumoetfhey‘et@m¢harétbmm¢myl -1,4-
addgiiled to ethylene oxide, propylene oxide,

trlnethylene oxi de, and tetrahydrofuran with alufhatlc
[QAIS08 sudfrrad 1B E1RSt SramHRlEedof oS wiinplener §Fykiide 1
cor?t‘aQH‘i erﬁ’é\ﬂelr,lals, ﬂa@i&ﬁg}ir@ﬂlaabmaﬂi@téwleeaﬁ @y Cidlolude

di I I d1
bu%e%%gé9 e@cBP lC%hﬁg#fﬁg ?ﬁf '¥gg o?npolyether
egmoim@bmp;altmlcs behecusedl., 3A sndsko4tiersdion,

tual |
e%‘e%%ﬁ%ﬁ eac %‘Eﬁﬁﬂ‘ﬁénéé}% pBH%‘{’J;S (@re nmutually

er'so as to forma S|n%le phase.
e POUOPr APy HIt it phehy bbl yridra@e , pat §0is ol fase in the

eﬁt@ﬁ%ﬁ?robﬂ’iﬁﬁtd)?ﬂeﬁ{/@] kﬁ%den bb@[@f@s- Sui t abl e

l.yest er s can_incl re not limted to
erewﬁtrfy@arpeeny |§}e]sﬁ1é%e gP 26ts&or use in the
e@itﬂﬁe@ﬁcopmtﬂmcj)@heﬁgm i ¢l Acde , t AAd eetz;endlfsl (Bati on
roducts_of .one.or. nore di carboxylic acids having from
eé%ﬁhiquoP%%u%ﬁﬁE%Rhg?%ﬁs, such as but not linmted to
[@liqiilc, sNcilhiindtongsebaglesacfdsyitwble epéswelfidye
B ¢ 9 % cRAYLDG § YREWOL 05 4 &g
CJ>ar qah,t@%§£ﬂ§§€ Hgvg%%qgnoﬁg?¥n?teﬁ toeeth§ e%e e
glycol, propylene glycol, diethylene glycol, 1
,4-butaned|ol, neopentyl glycol, 1, 6- hexanedlol and 1
, 10-decanedi ol . Esterification procedures for



produci ng pol yester polyols is described, for exanple,
inthe article D.M. Young, F . Hostettler et al .

wO Rwbyssser s from Lactone, " Uni on Car bi de F- 40PCPUS2006/018889
147.10041] In a non-limting enbodi nent, the polyol
for use in the present |nvent|on can incl ude
polycaprolactone polyols " Bhitable polycaprolactone

ol are varied a in the
RS s PGP CHD OIS E R Pl SETHis Doy aFe R
1bmitw&nhm'eﬁebmatﬁnmﬁamsragreaqnuddabyohbe|ﬁDHHmW1pge§emﬁxal
£af &4gynct|onal active hydrogen conpounds such as but
imted to water or | ow nol ecul ar wei ght glycols

as recited herein. Non- limting exanples of suitable
pol ycaprol act one pol yol scie@im, b pod-ygewcommerci al | y
avai |l abl e materials d§§Tg d as the CAPA series from

Sol vay Chen1 whi ch clydes but is not limted to
CAPA 2047A, and t he ZGNE sggies from Dow Chem cal such
as but not limted to‘TQﬁﬁbQ;plS £0G42] Pol ycar bonat e
polyols for use in the present i nvention are varied
and known to one skilled in the art . Suitable

pol ycar bonat e pol yols can include those comercially

avai |l abl e (such as but limte b(tm 107
from Eni chem S. p. A) ;?ﬁba(ﬁ%%) QCE?IF%E C‘ﬁbodimsnt
the pol ycarbonate pol Zpe produced by reacting
an organi c gi%cel sugh, as g, diol, described
hereinafter and in conﬂe with the col
conponent of the polyuréhﬁ?e?ﬂ fc%ﬁﬁpﬁ ﬁw%lkyl
carbonate, such as described in Unlted St at es Pat ent
4,160,853. In a non-limting enbodi nent, the polyol
can include pol yhexanet hyl carbonate such as FK}
(CH2)s- [OG-C (0) -0- (CH2) 6] n- OHcryhgrelncA.d
integer from4 to 24, or fro to 10, or fron15 to 7
[0043] In a non-limting e diment, the glyco

. r,a% Ca&ﬂf@ﬂ%§%&%ﬂgﬂw | ecuf ar meight pol yol s
such as pol yols having®a n

ver ol egih 41 5) 5
wei ght of | ess than 500 g §§§ &

conpatﬁm
m xtures thereof. As used herein,U"conpatible" nmeans
that the glycols are nutually soluble in each other so
as to forma_ single phase.. Non-lim_ting ex

| es ,of
PREEIR JbIS! Boca THAARIeLEET hrt® F6t B £ (8 o RbHIST
frehmecuta@ars ,wei ght ok Glrs iandger i tdgn 0 ko &; flirddmebe a

t f
HJRER T 08 SEOR, LR, BB L o phi ) LulaPaiehs, +
ool Yar et aAE:S) -Thé ergdf chgrgeofram s @aﬂryg%%rﬁtamnsan

f1|k9m1 drdi® la@wﬁ{; frien=2 beBon Monls O 2(&1@2)1@3( wcawb@&l be
atons._ Non-| ting exa Ies 0 sucE@ %xcol

ca

annnEPb’a%l‘?ﬂﬁOPé( eIhotP 11FH éan’f% &ty gt S tormula:
propyl ene glycol, diethylene glycolXx triethylene

gl ycol, tetraethylene gl ycol , di propyl ene glycol,
tripropyl ene gl ycollVIITp:  ~T—FHaaRl I24- but anedi ol , 2

2 y4-trimethyl -1, 3- pentanedlo
nethyl-l 3- pentanedlol 1,3- 2,4- and 1, 5-

WhekEAReHi G P2 8_OBr%l 1 | 6- hexanedi ol , 2

[,oéibgpt an@@'d@h:noﬁal rﬁirh-wlmitlﬁ rte(?éﬂl Qg‘s Obf #itable
anedio nedi ol

hyl -1, 3 t
gL Er A nd Mg g 57 T%ug RO RGt of
Uimdted ctolevabedi fet¢hianicloprapPt tl’mmeﬂ:hyﬂir el(yetdi)tlh)Lane ;

y t ha as, -_
e e T
and trinethyl ol propane ; and isoners thereof [0044]

In alternate non-limting enbodi nents, the

hydr oxyl cont ai ni ng material can have a nol ecul ar

wei ght of at |east 200 granms/nole, or at |east 1000
grans/ nol e, or at |east 2000




grans/nole. In alternate non-limting enbodi nents, the

hydr oxyl - contai ning material can have a nunber
war@sagms3nol ecul ar wei ght of |ess than 10, 000 PCHDS2006/018889

/mol e, or less than 15,000 grans/ nole, or |less than

20,000 grans /nole, or less than 32,000 grans/nol e.

[0045] In a non-limting-elBodi nent, the

pol yet hercont ai ni ng pol yol material for use in the
bipfesemithiopeepylomiogihy htt Lide dichésrer 2 prédtE@dlt rom

S0 lec L@{tyfaﬂguzdgc@w@@myllc aci d,

ep?%% as 53?%?%92%?3 @g3046 Polyether céﬁs for use
epi phi PRE Y FEREY H edr Poht tEH 315CI ddé- %SL& @ not

epLtﬂléﬁﬂbetﬁQbMﬂgnnaneBhyLenﬂﬂﬁbher glyaﬂkrlsﬁﬁe47] In

n-1im t active,
epﬁ?ﬁ? %%ég?éggyﬁiagggraltﬁﬁu¥ﬁ?gﬁprlSe GiTaLR
epﬁ)ah:ydsmrcg_nyllmhhudtln,gtbtllgekhybf ethyl-enetilds - pr opyI ene
oxi de and/or ethylene oxide -butylene oxide. In a
non-limting enbodi nent, the active hydrogen-
containing material can conprise a ock pol ynmer of
the follow ng chen1c rgul a I
(0- CRRCRR- Yn) a- Hcénglcj)) SHg R A 0
C- Hwherein can r% r es €Ht hydrogen or G-C6 alkyl; Yn
can repré%é t CO 4%? hydr ocar bon; can be an integer
fromO to 6 ; a d £ C e e an integer
fromO to 300, wher efh Sp and ¢ aré chosen such
t hat the nunber average mol ecul ar wei ght of the polyol
does not exceed 32,000 grans/nole. [0048] Jn a further
non-limting enbodi ment, Pluronic R, Plurgnic L62D,
Tetronic R and Tetr are QQﬂge 1
avai | abl e fron1BASFQﬁbﬁ% %gﬁﬁggz as the a%tlve
hydrogencontalnl Feal in the present invention.
[ 0049] NortXl i mit i ex npl es of SU|tabI‘/ﬁonoIs for
use in the present~ n Nl ude~st rai t or
branched chain alkagl[e%g[g %@gﬁCh g%ch gﬁ Egt not limted
to 1, 2-ethanediol, 1 ,3-propanediol, 1 ,2-propanediol,
1 ,4-butanediol, 1,3- butanediol, %ycerol, neopent yl
gl ycol, trinethyl ol et hane, trinetﬁy pr opane,
d|-tr|nethylolpropgﬁgﬁﬂgﬁyghLLtg;{mpgggaerythritoI and
di - pentaerythrlt gﬁyalkylene glycols, such as but
not I|n1t§H: jfgthyi e glycol, dipropylene glyco
and hi ghe &oly kyl ege gl ycol s aﬁg as but not

limted to pol yethyk@neqglycoal g, £an have nunber
aver age nol ecul ar melghts of from 200 granB/nDIe to

2,000 grans/ nol e; cyclic al kane pol yols, such as but
not limted to cycl opent anedi ol gycl ohexanedi ol ,
cycl ohexanetri ol , cycl ohexan mygé anol

hydr oxypr opyl cycl ohexanolg-andc Bxanedi et hanol ;
aromati ¢ polyols, such as but not linmited to

di hydroxybenzene , beRgéstébriol, hydr benzyl alcoho
and di hydr oxyt ol uene, - bHGmHHﬁﬂﬂﬂﬂst

I sopr opyl {xfanedi phenol -oxyblsphenol , 4 4 -
di hydr oxybenzophe e _, 4 4 -t hi obi enol ,
phenol pht hl al ei n, blqum#%Wdﬁuxyﬁﬁb Hret hane, 4, 4'

- (1, 2-ethenediyl)bisphenol and 4 ,4 '-sulf
onyl bi sphenol ; hal ogenat ed bisphenols, such as but not
whendimed tandbhel'as dsépm%ﬁhock@nebi s (2,
[(%'1?3*3" onophenqly). até né‘h 1l nﬁ@@ﬁ&pé(rbﬂddﬁ%gh§ (@he sulfur—
|

chl or ophenol 4,4 - |sopropylldeneb|s
cor&%lalﬁacapbaﬂm@ﬁelﬂyane A SRy BFRSEN SPNERBES %’cﬁa"e
as but not limted to al koxylated 4, 4" -
i sopropyl i denedi phenol which can have from1 to 70
al koxygroups, for exanple, ethoxy, propoxy, a-butoxy
and b- but oxy



groups / and bi scycl ohexanol s, which can be prepared

by hydrogenating the correspondi ng bi sphenols, such as
wheioenas3d i mted to 4,4 PCT/US2006/018889

-i sopropyl i dene- bi scycl ohexanol , 4, 4" -

oxybi scycl ohexanol , 4,4' -thiobiscycl ohexanol and bis

(4 hydroxycyclohexanol) e f ane pol yur et hane

ester ol s, et r ons ol
%eralc tl pgls k%% *coh ﬁgfhy%g xy fﬂﬁg% *oNar
O’acarWIlaasst Opéty.rrmrsad;oh@mmlm@ hydpoxylmmct ponal0:1.0 or
hacryl ates, and pol yners contai ni ng aIIyI alcohols

0050] In a non- l'imting enbodi ment, the % can
QﬂHosenIPr%%ﬁQﬁﬂaF?fH%%Tﬁ%ﬂ%ﬂlnsoﬁv%@@#mqqﬁéhuﬁ‘%g but

eﬁﬂéulﬂlrcﬁlet-égnt:@lﬂlrﬂgrfﬁbeé‘f:pé]prdé@laﬁ%a Fﬁé&é}iﬁ’ liaf €€ amount

trinmeth propane, pentaerythrit
SR (R (10, FREH £ P SnHoanet (ERet g0 JoPHbatphenat
lemtty Ur.@tthaneopreqgl presat hibadatg 1t. 80100, M & .oydr oxyr less,
O%gpthp%al Fggps . Such pol yuret hane prepol yners can
repare rom any of the above-listed polyols and
[%1¢3kﬁ5érrent Lanadqollyng biny awoddment n thenmelvinethang

D dinfBNkant be P rélgé)cfawpwdﬁet bRt RNLOR Lhosen
such that essentially no free NCO groups are produced
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non Iin1t|ng enbodlnent the equivalent ratio of NCO
e., |soc ) r n t h | yet her -
contalnlng ret aHé(SEgﬁoﬁyééﬁpgé ?%Qgéﬁﬁénount of

from2.0 to Iess than 5.5 NCO' 1.0 OH [0052] In

w@ég@rmafse aR0Rnt ddB 1 irRgrefbdiygent s, the pol yuret hane
ynmer can have a nunber average nol ecul ar wei ght
[Eﬁ}éGOf

| 882 tPRAT 1501 bERY FTRPSARErRE; Ui PedyetherT
c&@aa(lﬁﬂr@f @tmym)l ®@n @bmbESSe tHl@&klgo@Q@ezgsr amsioeley bikeks

rn1ned usi n vari.et nomn ne hods
S SN R et M S B S s
baeylermd weddby gBl qp@pnebimxnlnghembadc@ﬁnqnhyh¢C§63yether—
3 n mting
&%ﬂ%ﬁ@ B P carirng Berve odfsgen
ohtring chshigak GoFUha: present invention can incl ude
a SH contalnlng mat eri al such as but not limted to a

o1 B LS O B o

(Xxi¢t'ude but are not |limted to aliphatic polythiols,

Jﬁé@éﬂ?'é ROat k&pfééa\ﬁtth g!ﬁ %H QAL G p?h]\f%f Q) San
eterocyclic meri¢ pofy

r%@#%%ﬁﬁrﬁﬁzpd}f@ﬁlBPS&%ﬁ@“ﬁﬁﬁFuf%%mt%éKEéﬁ aIH@ and ¢ can

eyilngenr mee@@f rﬂx% peteri@, casrbayes | ihkages are
ted to ether I|nk

i ncl udi n t.n 0-)._,
AT G fRaGes TETPeE e FPUECH T ABAeT . & the
paheskeidoes nstaéxdeSBzzooo ayrafmsgmo2elo 4 ) and

j.natians_of s S herei n_and t he
(PN | R i S L MR BBy OEhd Pl s
prerolimcrapes be ogsictedf wtln eraispisHl fidrirontipdhing
mg@@@l@lle 2 cher AgRbhi pUrghharexkinkage, (i.e
HC(O-S-) wth an isocyanate group or a
d|th|oruethane i nkage (i.e., -NHC(S)- S-) wth an
I sot hi ocyanat e group.g[0054] Non-limting exanples of

sui tabl e |oIs ap include but are/npt limted to
2 ,5-di we?%%%ﬁ wethsz}EH -QH, —e-3-hi-a0m, - éﬁ-gHZ

di mer captoet hyl sul f ide, pentaerythritol tetrakis(3-
nmer capt opr opi onate) , pentaerythritol tetrakis(2-

nmer capt oacetate) , trinethylol propane tris(3-
mer capt opropi onate) , trinethyl ol propane tris(2-



mer capt oacetate) , 4-nercaptonethyl-3 ,6-dithia-1, 8-
octanedi thiol, 4-tert-butyl-1, 2-benzenedithiol,
W@ 2eb6A3W3B9 odi benzenet hi ol , ethanedi thiol , bePZENSW06/018889
thiol, ethylene glycol di (2-nercaptoacetate) |,
et hyl ene gl ycol di(3- nercaptopropionate) , poly
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(et hyl ene glycol) di(3- nercaptopropionate) ,
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FLAR OB S oy [EoLAb St T o i iy eie il T
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epresente y genera or mula repare
fanyh e GiRCAENeID. the aphbendl mdﬁnhngmam ﬂP@ntﬂlX¢¢lGVlth

hp@tei-ebnobih BifilaetL] . can be prepared from an

esterif |cat|on or. transesterlf ication reaction

[p&48Hen 312 HEILPLslting Sopanet ol theoresudaing sulfur-
cé’sbkﬁ:lrrﬁezb ﬁelymf@dr@ég)mgle@ﬂ Sete O g&@serﬁ)@ 1§1Kre51):1@ﬁdw1@edn at
i.0 B nal, carhoxylic acid_ or car c aci
1é§ Fmr% %%iyﬁﬁgggﬁggno %'na %c?%ségFéﬂ; such
th@lﬂﬂﬁreﬂ@t shilythed tio netmmbgal foni aptaciad, owl b}iﬁhiﬂhﬂmic
aONCHenk | ef@\éﬁltegﬁaw@tx%n—q mdtgehol or ??ehgg the

reaction mxture. A non-limting exanp
SPLTRA OB 2 5P 1RD MAHYATPRUT $idiaiGe §2R léweua Fedrapeie fndex
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of ee[tmletag'togﬁ pAYe %-It Blgsf 23§TE 2Rt oacelaty %) oar glers o
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ol i gomeri ¢ polythi ol “speci es havi ng
| i nkages, such as but not limted to -S-S- |inkages.



[0058] Suitable polythiols for use in the present

i nvention can include but are not limted to polythiol
w@bkdiogosmsss havi ng di sul fide |inkages, which capChEs2006/018889

prepared fromthe reaction of a polythiol having at

| east two thiol groups and sulfur in the presence of a

basic catalyst. In a non-iéefd ti ng enbodi nent, the

equi val ent ratio of polythiol nmononer to sul fur can be
Enfroyn Testo whiell ) caprdisdion Ofn ek imeppesbht HF9théger

poflg%h?zét% 2lvi d<_§'ea Rﬁh)é‘khlegé SARE 590§ﬁ5p};flrr@nvtab@ous
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ve- nent | oned exanp such_as but no 4 d t(f 225
balgs dpfreicapponad Hxﬁlaht ﬁromd?t%%ﬁélce| ?1 al -
meR@Ps] i dAdd REeeDMHATRIE %hetﬁﬁ@e@ﬂl fuf tha dHedmn itshe

formof crytall | o [
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AsOlsatl heash, 98hpetr@emt“fr[a©©69?” NesrESicE @ | e eeekmshEguIh

e 601 L Q:qlg%%ngé%mﬂe sBRECT B SRl BE| mshes %ﬁ[&h_@és

repr esente  owm ng general fornmula rein
piRtegndoRBtaR B@n%\sofdéél@r PReBCEh R ECSR Sh Nt asgsw‘e

of %@%D@Hé’&nt(lly c@N i1y egete bEOBME diee2lcands{ite i pidamot

be at | east l.n anot her, nan
ITRRGE A metit thtlﬁe {’r%‘?(g][r%ﬁ% 5P g rrer gaﬁaﬁgvééﬁ%uﬁe PGe>°
dddck ge sheared ng anhé nohpede mu:engidflt sarepeesent@Bthy -Phe
jou(ile owNng. .9 réglégl f@g;{gﬂegv wherein n can represent

Pht t eger roml I'n a nonlimting enbodi nment,
[QQié' 1ﬂ)o| ytihirshes) | Gemreralfasr 9B G5y PGERRF SAHGPAHE 20T
tleV peaBehe JH{V%ELQESQ \pzyeﬂ he neastigdriafaldySeured can have
di mer acapt omet h i.t hi ane th suI ur | %, n be
us
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E& n(:tlyudkzgl 0l lé%elégstaﬁirprle§eg£a&@)/c§rp“ Oth ap%n limiting

€ east one t hi ol “represent ed b¥

etilgidionihg Ste Gergi sy #%rwsyged(war)g @ Uspst %F}
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0

nprising 1, 3- dithjol ane g Ias Ieaasgpdln
f‘éﬁtfﬂ?r goﬂl%m%élg( E%Od”‘fed}trmlt § ?1 18 VAN De
addpRned wltﬂeaﬁtmngza'ssyndl chl or oacet one wi th pol yner

t ct t r r,0
[?)(gf}ﬁaer Cag?djo c{' It%ﬁ ?slt%%tt %% SQ fe g%dogggnﬁx}’%u}%egs
smhm:e«ubnta{l@ﬁ@]pomréawftqh@@eeﬁﬁn@l%éjweﬁlﬁ| fapR-ion

1ﬁgilyd£e§oﬁgp£%1%&ctoﬁlh{§@e& ned RprheattiQbad, t Buch as plano
di chl oroacet one can_i ncl ude bgt are not |imted

altl‘é ?mtéqailw% yemes e AER AL B The VEBRP S A PBPRAY R,
£ WRRHRIRN¥ 168N RN e%ewin&']lﬁeﬂrds(,Clsh?d&:@Hi)s aadd n can

be an_.integer from a;nagn-limting
%ﬁlb]o‘cﬁhrjf@ntg %hael ﬁgﬁgﬁegE%% par fnor ?eactl on W th
[as;{m]dl chioroaget-doeiting rmﬂlqmdement, i thee suil§nr capnipa ning
po %?lgeﬂiurregﬁégé gfcﬁ%ﬁlggégiagé o:prt%aﬁ§géeﬂtf”1@ven€ﬂgn can be

ures there he anmpunt of
uas@ Y@l iREePat © A tOFETandc BT ifdeSaptart: /A HERFEST or 1™ 2

FRAERYF Qﬁlb%kﬁméxlﬂ:e %@%Vﬁoi?ﬁ@ﬁiﬂ'tecaanvlaé ytralnl’s;parent to
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\%/ %or oa ?Wates
thot yrrRIT Pt 8h ‘3%& e&@%?@@%?ﬁ‘e T lsﬁgc B n m XTure
the AiotErehubini s ualbsthatet he, nblar, tabt owafelength of
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LSO RCIHOL L STPLESEIA €5 DEVLIQTL Lok s
odis yheli whitocbacet © rrbgitehcp odyhetespranel @iy é?‘? vipihle
sBQBLhEFh tﬂlﬁ@ includes the absorption maximum wavelength of



enbodi nent, the reaction of asymdi chl oroacetone with

pol yner capt ane can be carried out at a tenperature
wawdaokiisnsshe range of fromO to 100 OC . [ 0066]PCT/US2006/018889

Non-limting exanples of suitable polynercaptans for

use in the reaction with the reaction product of the

asyndi chl oroacet one and pol §her capt an, can include but

are not limted to materials represented by the above
ERfe RIHOCPEPHAA #UPSTaBFR Nt ii-pdlVyast begttegngorm, i.e., the

ot | faky| pol ymer capt ans, het erocyclic pol yner capt ans
[{)%@n hed oljjl/({rﬁerca t ans and m xtures thereof .
FH9R VPRGSBY i RO torhERM G iU stances can be
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inteqger froml to [ 0068 I\Ionllmtln
P Rt S P hhP o ol er Bpt b AP PEPERS
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enbodi ment, the pol ynercaptoa of use in
a‘itﬁé’aﬁﬁése]ﬂ%mi%}eﬁt PRI R weéhélrln@@% aPEGOLRyreRdd icde. be

be[t&fﬁﬁl ] gféﬁti_éﬂl&l Eﬁlh o0 pcﬂl'l»dmr Glaﬁblﬁéhers o These materlals
0 ¢apt Ky i de, or mxture er eof
aglw%{ggﬁeef o%eir eac R 97 P e OF Ao PRFBHRICEO 16 when
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r 8RS (BT SPREE r A GenmiRebeds ihvtanrameintlisuchd to

sﬁll?rai 1hhelﬂﬂsuln‘é@heﬂéxa(ﬂtﬂe% ahqareacti on product tO

ol yner.c mercaptoalk | sul f ide, or m xt ure
e aar S A s p B 0 FpBe 15 AWGrE0TIEAR 1 abl €
phogwpbranis esibboancas rapengiesuiribdd Sirf eact | pat&s vary.

3 Isgoa n-4 idygqt ep‘cboiJ ct on . of
5%|2 %chai t’tgalrﬁ3 %ggt yner %dg?gél ﬁy?sm ’dé Q%? T8 xture
4 ﬁﬁ&é%? i3 2he roddis 684pr 6oBRE, 66An BesTArdd9éed out

[oatL78]t errpﬁf AhdEBe A1 sthes h r’%&daflmtegfem O.d %%QgﬁQOC
|

h%ﬁg‘}\ non-limting enbodi nent, the rea

PRSI ht DrvREERBTRE it hﬁHFy%r]ceé}ﬁtaﬁnEaﬁbWR?&Ppl ed

magutnumnwi tiejpr ege n@:Eeli iof1 eagra?ge do€ aﬁ@ﬂa/sbé‘éh 40T end@Aleds than
a se roma, w.de varje nown in

50‘6 Lahysl.&an be, u te]dmtt&nﬁeﬁ]"% %edjst LTS

he art, such as bu
SUBlséﬁet?%dca&hlhé§e m-ahaﬂrptmgnemnmaesrlbhmum:ablvesablel

eabal yshssLantk h ' n
S S R e e

eXP§§ g aRsaL et J. 193 10 06 ARPTORT A aEE eyl vantepnat e
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n ' Om pDoron ri | de er at.e rogen
ce%ﬁ?%‘?i d‘ji‘-f° ~or tendd anggga%%el THdE i t;'(?u%l PHEraHfand
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paRent t u a
RS T R G S R NS
5:£R8- ?%%lctﬁ éﬁ‘lrﬁ)?&uﬁe 23pp072] and én@ﬂhewihon | imting
enbodi nent, the reaction product of
asyn}dichloroacetone and pol ynercaptan can be reacted
wi t h pol ynmer capt oal kyl sul fi de, pol ynercaptan or
m xtures thereof, in the presence of a base. The base
can be



selected froma wde variety known in the art, such as

but not limted to Lewm s bases and Bronsted bases.
wORWe130384 | Ng exanpl es of suitable bases can i PCT/US®06/018889

those described in Ul mnn's Encycl opedi a of

Industrial Chemstry, 5th Edition, 1992, Vol une A21,

pp. 673 to 674. In a furt-hée nAon-limting enbodi nent,

the base can be sodi um hydroxi de. [0073] The anount of
[0b3E can Inarpothar @mopohiniping rgbefbveReite, phgotochromic

q | 80yt beiOf RAsSeuOwE eRGL It0R PLodrd
Suﬁgtéﬁm‘ %a?ls#hygaﬁla(?ﬁ@ %aﬁ be frorlrlm 1w1 to 10: 0074]
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presence of a solvent . The solvent can be
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benzene, toluene, acetic acid and
mame%w esXhHiErloseq gt U-B- aPiftthdle- eﬁbé%i?r?e?ﬁ t he
[0ogae§i on 0f ;asym tikiHiekoarBbaiteerM ! thOi)Iy{dsmi’cﬂﬁbmaﬁ
can be carrl ed out in the F‘ esenc of tgl uene as
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11m1t%8a£%eEja%fé‘}hta'%oﬁ’°£1¥I@€o%ﬁ¥:°§£%i’ﬂ§&ﬂafzﬂdg€es, such as but
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exib1ks f‘l@tU Id miphednt 03 Fedane . SoFyRfitdes Bﬁﬁuﬂhl@mldes,
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S%c@. f80PEE Ffaniitihfd t‘r%ér F%th%?ﬁt*é %&ﬁe g‘c) ﬁ%@ldes and
fialaehaks siicdh asebaésasibdd ant B8dst cPatettanob3 ], 220hanol
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pol yt hi ol of the present invention can be prepared by
reactingl ,1-dichloroacetone with 1,2-ethanedithiol to
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1, 4-di azabicyclo [2 .2 .2] octane, and m xtures
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X5dnFQItYsre Bl t Hi 105y CERPBERHINS and ghajigdsl decween
p%eaestédigl{ak%(sb@paﬁe_m ﬁ@ﬂ-@pyﬁhigir@@f{]é}?ﬂa)]. v{&% dilid hhage;
-tris (b: epithiopro thyl) -1,
ofehealedidiial 95 SMmePRLORE. SE YO ooy ot e TR Jeurea
mateBiab-vwas tthaasparehtd anb- hadsa {defractive index (e-line) :
epkkhi py | [)q- g2-trithiane: 2, 4,
A Y 30 e SSRRUFY il ooy 1, 318
dePEL Y dffs deRREREIY Xncamcpedanca efithedSTHaVAS2 .[ 00163]
In alternate non-limting énbodi nents, the
sul fur cont ai ni ng




pol yur eaur et hane of the present invention can havea

equi valent ratio of (-NH2 + -NH + -OH + SH) to (NCO +
woasp/1ai33at | east 0.4:1, or at |east 0.8:1, orPdI/0SIP6/018889

or 2:0:1.0 or less . [00164] In alternate non-limting

enbodi nents, the episulf ide- containing material can

be present in an anount suchgthat the ratio of

episulfide to (NCO + OH + SH) can be at least 0.01:1,
Qfivdrd,20r at least 1.3:1.0, or 4.0:1.0 or less, or

R 01 I
R
3phoduet HﬁfI‘D@eif.Bro&BJrg)WaaddP"aE golghicdapr 63 &Y ane)ede ohixed

ng%éﬁa@( %ﬁag%a%agu&%nw:aGQ%xkor(marsHoThen the two

where t is an |nteger
mh Kwres tv@rﬁomlfca@)la%]thransammfrﬁmn%awﬁa b SHRHERE,

bEB@e@QWﬁéﬂé%l&@anémgB @ﬁtaeebyz%ld:arrh@omtéﬁﬁjblwa@kcured in
ol ymers jncl udi ng bl, oclés of )é OXI de-.pr O&Y ene;
20RFHESHHR G7eBt Ay Jaelbou?“\ﬂl § d@rSfprgrerial s
teaAsbarait mdehbs;chrerﬁa:latctlvhellpiﬂwe(tehémeht dli 15i9]g (20°C) ,
Ion o e A c qer of the foll ow ng
ﬁem cmlf q‘?é%nu é tgj 8 %&%% Y n)a- (CRRCRR-Y n-0O
b- (CRRCRR-Y n- O) CH (XXXI ") wherein R can represent

s gepges, or Cl-C6 al kyl ; Y can represent CH2; n can be
r fromO0 to 6 : , and ¢ can each

—arﬁ—nt'age be
[0ARRZEr f EIWPE 20(E0@) Wﬁér%wﬁ%?ed BSRE RGRE BhoSen T
2Su6hr§, hateidie (Busbes) aver age potweicl ar (sesghd) &ifertehﬁlxed

doe exceed 3 | el Q0161
ﬁg?‘??ﬁ "ﬁ’%eﬁn%%cal%ﬁt gghce%%grgugo ang[hpr epo yrrer
maaaubes react edxefltdt diheepbnal femplratognt andieigpraed

b%%&%%% %{ é‘ﬁﬁ%ﬁ O@_éaéjé:tﬂi 2kl Qe 3O er {29 ds bubed in

CH2[00168] In alternate non-limting
sepslieAEed OVepapt olid0 F’énéWﬁ QditrfesTRacHed material Ts
HrReapReEat athd mhe toersdikdr ln@@)ﬂt@ﬂ—mlﬁ@) 1.609 (20°C),

pol yur eaur et han f the pr | rgventl on. Such
rhha PP‘\‘}lé%rc%Qnal“ﬁcgﬁ%mé’uﬁ i?’ At i mited to Iight

st abi | | zers, heat stabilizers, antioxidants,

L4 ﬂleah%i»gm@aww 3-

Cilténiphphe 7| ng addi tives, such as but not linited to

ﬁ)'OlﬁQ)‘i | at egh @%ﬂ?éek&%@&@t %?&a@ﬁde(ﬂﬁp\f_)e(ialﬂkﬁ’ﬂl & @nagnetic
Sigtl di benzoates , Non-|

mting exanpl es. of
%erfoamghaavaaﬁgt PVBLERSRER RAPDER ?Wﬁyﬁnﬁ%ﬁ‘@néwtl@t
vﬁx@aaadaarmazm@mames(mobzu mbphess | 1 phadphideodCASne,
regqi st Ly O Su LAY C
lpl seﬁf: Onjlgkoun s%fch th%tQ h?ﬁgﬁl (%L%Si 2 Qfams of MgSO.
ardn@trpuat e@ndl essgmmamﬁm%ﬂ@éhio@yt%-gﬁt W@fﬁfﬂﬁ?fé‘é@lly

Jﬂh‘ylnédp eLGRM1 Y cwel @dit), 16f 2|0@SI§1 thain 3ePer gied ik ure
wei ght, based on the tot aI ght of the Pre oI

Yaf AtEErRat BNt PPHFE i3y F%@rﬁ%turt% 2as0Lible
e abh Oﬂfﬂ:di:[étil enal arﬁiid:lhtel YeSu&td Wi Birxporadedh of £

th I t t.h di t, ot h I
et PoPSUEal B8R X2e WP oy AP SgBH ot n s 2
uneeitheli- akdlﬁﬂm:ﬁ@]ethmlalrm@ﬂtﬂlnpﬂ-amg enbodl ment, the
Eo%w sl N9 Sl TN ALALAY A0 M@Me%f N288:8fa iperature

resent invention when at | east parti %;wgure an
wlded ofafigor sk&httoal L§° @'r%né‘ﬁaﬁ‘@nﬂgsucﬁ tand ICSNMR Sor

Sul taklei1ies ©RIdeRl wes wphddralinisiappl veat hANSni ty Plus

alternate non-limtjng enhodi nents, the
(200 MHz) machine. Thegres ts weére ag follows: 'H NMR



sul fur-contai ni ng pol yur eaur et hane can have a
refractive index of at least 1.57, or at |east 1.58,
wo@erooati3d3gast 1.60, or at |least 1.62. In furthePCT/US2006/018889
alternate non-limting enbodi nents, the
sul fur-contai ni ng pol yureaurethane can have an Abbe
nunber of at |east 32, or -atol east 35, or at |east 38,
or at least 39, or at |east 40, or at |east 44.
([:ﬁ@ﬁO]zolonmazmonslsiaﬁ (tsi, ngHEMOdI4ERt | 48he 2.02 (s, 3H); C
on | lyur eaug et when pol yneri zed
N@E (g[gc %’éatsst%MB Ftlé;cfl%? cggeggctab%nggnonst Patg good
i mpact resi st ance/ strength. Inpact resistance can be

EYRASYE 60y USishgrRey B it Yraf pLoiivanti epabs ned)ods 2kinewe
foone skittéd in the art. Tn a non-1imting

raighdti ment, the inpact resistance is neasured using
[tohﬁzkﬂpactcﬁacgga Tesd anhi-thteonsinsseaf f1ast iagippéd arith

sheet of polytnerizate hav a

ad%ﬁ]b??fgc#aﬁ)ééﬁgeﬁaaﬁher |E%¥ea3| ng \Agééhégsfém% Bpers
(@inst Aox eirdfet5@nidnohestqrl oR5lek) e ris)dl@ﬁ!-” @alt?‘h%efé?é’ﬁt éldl%%de
(‘Dﬁﬁsfh?@és gt E%%‘%@hés% debersinedte havendaidied ary

e sheet fractures A s _used herfé79
ifysoger g ﬂaUﬂGVé”lT‘é‘fcéps‘eFSn% BYGeK ERFotiGh th

nNkk) ewd i LhpReswieh sdierrsheeturi® o wimer papt@ of 2hr, 15

separ r det chrrent of o

e R e L T e
tsheet’com tle htrhefsa@@toiom nBetigwing pdfhtson of the
‘ﬁﬂg’g?k@% éfr%l ngntheed fmact tgﬂﬁéﬁéﬁzu}%ﬂzﬁsﬂ@@ﬂ irhed

mpact strength can be at |east q
jemgitéen R theniigabarekO Tofc?f*PﬂraEu}’? h%fr % fe 21
Sl @r 255058:aliRinRY o POF Yl eaudk cel hﬂEhB:l@ftoﬁfhEameEEr(Q 27 -

I nvention when at | east art cure \Y,
sty - 4T‘P’FT%FW¥’(¥HPEFF?FF? gﬁ%o%l? ﬁgm enpgcfnttg' were

£agedhe Esemngiedoar whbamded) afoet egstdrval of 26ne hour The
rang/cm 3, or from er, tha t Sethathel vl
18‘?% cRBEEHS, 5o ?I metdl %IE E%%%@% anSHr[{J %étﬁe densi tzr
ts gimasur édkgjsﬁyn@lé Dé@l@‘ﬂ)TE@Hal AsloThAsf LAaHR act'itddthe
%]rbl-g% %Po;%é:ﬂﬁ sporated. In a further non-limting
odi

density is neasured in_ac rdan W th
POIRRATD297 . ViDWEAEY §‘>8P|y<EJPSar@( |25|§%s<9trﬁ’a{<fé ]ﬁg %éﬁgfed

é@ir[&et e, ssibd Wom) qomtaajsmtggrep@hwkeeamﬂehagel a9 he
es ventlon in ut are n t to
g%ﬁ |C§al ﬁs%%‘"b ﬁjchggs %eﬁwroug l%1‘?rhealq'lm ¢ ‘I enses,

sun I enses, W ndows, autonotive transpar enci es, such
QiAl‘)ﬁngiﬁj BI el gyc‘nth%sqgl gh§'§E andnbacky i ahios/veRd 5:4 wole
artcraft—transparencres. [UUJ_/dJ Imamnon- 'rmt 1ng
eapiordi ment, the sul fur -containing pol yureaur et hane

POOYIEN | Zﬁtﬁ QLgltaﬁ% Bé@sﬁﬂih |nﬁ‘gﬁﬁth.@nst§31aﬁebewusednit}@d
repare p otochrom enses.

PLopaL 2,151 GELOTG 8 L) l €9, UG08 LR (WP
Al @fsqarnedt 3806 td;nastmqodnt BS)rmcmlfe)t 0§ 2lectcapraghbyi csulfide
?@@9&{ %mo%nhhggag NBLES Hﬂ@ hat.eeht, omi £ RLARGE of 60

ve engt uI traviolet ( i ght
thatuepkodtbessatidespliotiad A thpercidiinrof The Aintide vas

g*ﬂ%@&f&fzp@ncowbémm% andedhiats ekt b@mmctaﬁﬁa wesicbte
ectrum that includes the absorpti gn maxi mu

WRYST &N GHTEEPER et BbUSEN F B irbs L ARCELFTiAg &gy hen
éébléﬁtt@fxfo@ﬁlntem%@:atu&be Bpesi drdess , [ 00dd@]s Al\ngdleirlc
variety o tochrom.c.s t n i.n the
Sraniey iR BRERORcaT i one | O A e RE R e

or gani ¢ phot ochrom ¢ conpounds or substances can be
used. In alternate non-limting enbodi ments, the

phot ochrom ¢ substance can be incorporated, e.g.,

di ssol ved, dispersed or diffused




into the polynerizate, or applied as a coating

thereto. [00175] In a non-limting enbodi nent, the
wo@e@answe3iphot ochroni ¢ substance can have an acPCwHS®6/018889

absorption maximumw thin the visible range of greater

than 590 nanoneters. In a further non-limting

enbodi ment, the activated abggrption maxi mum within

the visible range can be between greater than 590 to

Y@&z’bﬁ}nomfé&:sﬂége%s@@t eddAles 26 Qé?b@kh@lc@'d@ 2000+,
bl ui sh %reen [ ui sh gur pl e color when exposed t

EP17IR BPet>d g /i ACARPSPTopFaTe (S0 Wt ~of - Pt r(20°C)
Noibe INumibkl Nng exargpl ggoabps seattestibst ances that are

useful in the present invention include but are not
limted to spiro (indoline) naphthoxazines and spiro

EXAERIIE] ﬁé)-@&%&sneé Stahdsdymad 63her suitable

gb‘@iﬂﬁhr ong ¢ as% tséﬂﬁ‘fﬁe&”&a@%%(ﬁrb%’e%d(ﬁ 1Y §ap§@{t%ﬁt %ere
562,172; 3,578, 602; 4,215 010, 4,342, 668; 5, 405

3d¢sy 1g88dincuzpptorg, 64dpaeRavgAang. 8@@3(@67(3%785‘811096
[a@O@aZx(ﬂlelsm aggtherrcreatki Mdd ng esbod)serdolekhe ang

or |c phot ochr.o an_have .at | east one
Soﬁl%x%ﬁl\%ﬁ 1BR BN, 67 Pr S0 hE Bt i, vas

46Drzaﬂw akesstanmraf0@enahodEt®ifeor 20 soudns,t heen cooled to

QOQerﬁg!e'PaEhPQ @ﬂ%d'ﬁenhddéﬂ%é%ﬂét xfea‘%lzggaléi_ A0 of a

a sorptlon maxima wthin this VISI . ese
Fat erqlatdor aff el &lﬁzaby%yqla&zo?aﬁb%ct@é}eoﬁ%@ﬁ)
ex prsef e of st taray ihehet. Irﬁgnmﬂx&u@e ﬁ@@ﬁﬂﬁh!@b@l@@ﬁ%ﬁ%t

mat ri mti.n suc ter al s
DR TRt D n 2t BhEra Ehfiar D o URbE o P idg e
bag benzapyidas Mmdpbbhym;arcwwer Whirty tm‘e sothowing
gp@g % .are described in U S. Patents 3,567, 605;

, , 5, 066, 818; 4,826,977, 5,066,818, 5, 466, 398,
50@%?411077 V%Scmtg‘slfﬂan@lpﬁs @28, 1@2 BF@OEW?N rCPePnétDH@f/
BOMdiidTigt i, Ngo GivheRdi; MR, - the sphoheshn@meSUbst angsy su
can have an absorption, nmaxi mumwithin the visi b e
PR GPBE ek 8200 FRECE RAHARSABE eV Sl Hitd :ar80) -

absorption maxi mumw thin the visible range of between

Mpleﬁgmseuactnymuer avi oI et I [ ght in an appropri at e

su% YEN ornmlraaﬁg Vggetﬂl Mid. g, expmples of 59@3&1@ was

stances can | e ce taln benzopyran éonpou

FBRTIRy $0bSt® tihE  att-pheked ddarki %‘ﬁumpqdhé’lﬁilr%m

ﬁé@@arﬁ&dlasﬁﬂﬂé‘éﬁ t BheemehetlSURSHI £4id eg&éﬂ%@%@ﬁgcekda@ters
such. as %ﬁge zot hj eno_ or beizofurano rlnggfus

| n
{87 HE bRz eh e CofftBFT tHE CBRZBpYr an ReFdrEfkrvas
fibnsHddrivi Ehgdex anptiregeof asdictharetdr iadsr and raiagl wisgd 1, 8-

Hga%b c.f:ilg?@enboam%eézg %%4 O[ %9%7 Joﬂi{}a:&e f{om Aldrich.

hof ochrom ¢ "su
Eohyige ehyv%b %ﬂm§§@ﬁprvh@%ﬁu i2dn3€ad | hdl3gdeole) obtalned

phoh CB‘e!}ft%maﬁ @hganeneetalgdifhiez 0Rab €5 walichgag blo
not limt to (aryl.azo)_-thjoform c aryl hydrazi dat es,

§EHF%% SBEIPt-h‘ER 5 LYt A RHERRTRY OURY 1Tt ASHaPEsOntTh
ﬁiﬁuﬁiﬁsc r bhedso fsacrotmampl €he ireadtBon P@én@ﬂira%u@é 1hdd6.
FuI n fuI m des uch as -hu ted .
ﬁn? %a%dg% M enyfnpfeuia Fedan {:u ITJ'rﬂgdg ev\Pﬁl%]h +on
arep de§‘©ﬂﬂb‘edn91 rcdmpsetpatlm t’-hegadd?_ﬂbratofc dimaph&fgylate,
kh@ere%&fieﬁue&ﬁéyat&mezams 442 3BenEare DR U8 kludd Gras

gr esent invention. [0017 9 ] The relevant portions of
feted Grefederivediyst BAYES AR eHREYPRhEd SREFAE TP By HY
reference . [00180] In alternate non-limting

enbodi nents, the



phot ochrom c articles of the present invention can

i ncl ude one phot ochrom ¢ substance or a m xture of
worene/183an one phot ochrom ¢ substances. | n furP¢EDS2006/018889

alternate non-limting enbodi ment, various m xtures of

phot ochrom ¢ substances can be used to attain

activated col ors such as -aspear neutral gray or brown.

[00181] The anmpbunt of photochronm ¢ substance enpl oyed
forako vamptebntaldierend0eonévii¢idn oY) erbliqreREdest he
lig'[{g&m&}ﬁfolp@?&%ré?ﬁ@ Ge3yhst anpp apdat fig Jrdthipge ebntent

ubst ances (Tor exanple, when m xtures are used) can
12p84%uch that thepol ymerizate to which the substance is

applied or in which it is incorporated exhibits a

desired resul tant, color, e, g a suh -nthg@ eutral
EXAMPRE 28,chSyathesia of 82 Adduc Wibgand Ethylens
c1vkebh mifddnberethtsanl i ght, i.e., as near a neutral

as possibl.e gi.v h r f I ya

Lo3837bohr GATe Sttct heeay | S EP SuBtal Rl S8 pore)
anphethyians gdfcpholioetitericrlatpstiBncd a5a®s cdh ‘Géfehale)

welfgoghé%d ntensh tynph Hasc0h9F Hlg Wheeactdyiirg, using
species and the ultimate col or desired. &%gﬁ%@ I n

a geeBehEt SHgReFT m Y ithgHerbBIi e 2 ¢ AE 5chesRTE

obsubstaneenc andbeclappld edided, oand nder pesat ethg mtixtuhe was
pol ri zate by vari ous h k b r a

ORI A DL B e SR bl o

ccdamlbes dissdligbtlyryelilspeldadihiwad ®oLRened! Yty 2afBiol

ecfs <A1t thenRoBs | 414 1 g sarbedipet 1athecphaitochr emi c
ubst ance can b nbi bed _i nto

: e i nbi be thep%¥mH%Meéy

(Brock& sl &k idvin 2PA0t hesRIALe #he 1} AP mbPBT 110 §FOUP
codtdhibet inchedes perdgmati on of the photochromc

subst ance alone into the polynerizate, solvent

assi sted transfer absorption of the photochrom c
EXSOiPSEang e- iSyinbhasperalis’ Rolidduet ohpHiPSphRde? 13 ansf er,
AN QLR SHER biAoSi&l-RGRani sms. In a non-1imting

; . od_can include coatin

[Q0R34phot dimesrretardicty wisthtife PrRotScHFyRTc V- 08%4
m léhsfa'aBCE;2'hsc&tibage_ﬂli@n@mifoacamétl}imypaptaoc?aom' grams,

article,- and remving the residual. coati.n rom.t
o SaEa ot Lire LNG: GNP OEER Prerdh AoaP e st
nd1@N|S2EGt | gree dhadgaentsto tshemaibi dtdsom jproses smictas

| nehude | | POLATRILZat @ 1 i@ RAL 1504 A4 1I-00
t?%é%ﬁﬁ%’pﬁ%pgiﬁﬁgg"%nggg%gﬁggkgr %ﬁw?ﬁgfna% tréﬁéferée
(q OoBa3pran atednatef FIR-ALdaichngvahisticrentRd Hife
r@édlﬁ QR @{Lﬁc@uﬁau ba%%asﬁﬁrﬁ&ln die aabseparaiperayete betmesncc)

adj acent | ayers e pol yner te, e.0.,.as. rt
EGF T GoRyher N FPRPTOFSE N OBoRT ot e ALBERAE i
obeaiapd,i etltlas antoat eagivaleas palghofofa 486at &gl ycaddy

e _sur Q VARN hZAt [0Q184]), T

oLnbTRE B pRctoonr T g TR, CAR oo R A
1eQmnralinicagra¢iel vweakadapphi ed oS8P0 khepdiurbed 16 gnd an

sk |y BhEZAL &N 78BN Yy ddighrhon-|im ting _
enbodiment, the amount can be such that a photochronic
ef fect discernible to_the naked eggﬁﬁg%T@%%Lhégt on is

EXAMRI: 89, - SBRMRSS15nBhnE : L APMEEYRE S fer al
M@Shachatechrom ¢ anmount . In alternate non-limting

odi nen t he ampunt, us an depend .upon_t.he.
[SE?%E?IIS it ykg}y%‘%&?ca gs??%d(a%p%n Jry ?a% [ Héc%llsg n a{l{% e‘?le%?rcapto
daechthesutet iod(diséd gt 00 AcuriFor ateeonizghlay rhem
t% %18&1 2N Cop tz'ﬁ%ﬁ% ofM %%ra@abi&\ljf@ldw.ﬁ .0lundec-7-

chromni ¢ substance applied or 1ncorporated, the
greater the color intensity. In




a non-limting enbodi ment, the anount of photochromc

subst ance incorporated into or applied onto a
wW@bwboai3som ¢ optical polymerizate can be fronPQOI/LIS2006018889

0.35 mlligrans per square centineter of surface to

whi ch the photochrom c substance is incorporated or

applied. [00185] In another &&bodi nent, the

phot ochr omi ¢ _substance can be added to the

S fATSc BALEH NIRRT FERYEFeGUr dhisahenpeiprunepof the mixture

PRIz EBYs sadkroh ©aslexouhbhg: ¢S, Rt ehk &eadtlohli She
en‘bt(S)dl ment , the.IPhot ocTrom Cc subsgance used can be .
BHOSET EERPEhEE PP PEL IR Aot 336t WAEi SFyped at this
elvenseurat Boactl dosrei t hrgdaireeranpl®,048 k@ obtained from
j a LS iLocy nd _am.n r Qu sent. ..
et P A S A e R ST B R i
8T thaiphseocthoMVc léghst smuwe hopdexampl 800byatt FUSION

YA GVt DM | it Beh-RMPPeRioh FAOSRLEOLMA at o

%.00186! Further non-limting exanples of suitable
HEEHr 8 £° sTbSPANEERT FERLE - | nThhSgFPESeps passed

beneertthi ahecan lingltudeupbotachr arheapi GrENE a0ds cm /

[ t i C _Su ces _encapsul.ated. i n netal
AR G O SR, o g o AL R BIEP BBl Rillanie
OMEE a3 Lgntirm JESTO17DnC or dasiiogphatagchibenegth the UV

Biist aBeese eNsaRsh-abed {MpARar 98GR YMeRd
uch as those discl osed in% U S Patent 4, 531{;123%?% energy

LeStPOoFALIa n £he fioti*GhiAE dxahfiids copfresad 10
mttheres $elstvatied, thkhsvl i(rkfmaamdn;wﬁhéﬂwe\aeﬁﬁ o asiyued
arj-ap Uni PLu 200, MHz),__machi ne; e Mass
petget%éao\?e?éwneb SlYI?g ﬁ%‘n HMET %Iére(@illovagf elfgtont of 515.
Hppaiscesity hef téflsaprodect ndex2ahdepblbe nafbeBro6Bfield
M ©oltRasur | Way ¢ t
Ref r act ors}et E?f%&(?gf’guﬁ%% ?rlﬁn u%lzécste%?egnés AT?A(%mggr 40
Ltd.; the refractive index and Abbe nunber of |iquids
e 1EE 33 UL eghritheags0b£apeepMst h ASTM D1218; t he
hgofr% tive i ndex and Abhé nunber of solids was
238 ed i B GG FARRE ST PART M BEREY apRE S d EPRTSfuET W)
S Gaywas (2easd, ed. D8 meieor,dapephaidde ASIME/2itandrpT)

[ Si ur ed ,usi ng qokfield P
PR IRAhE Y S el e oF ket e 008
miley c yanat el pokdy fegadsqRRnyef 004@8in Ifora2 2aviimenat
M eengarhPpRd Wot Busy,Paddlsg 1Bl agdee t .%130? ' 5b&ined from
thernmpneter, gas inlet, and addition funnel, 11/21

s B Wes 3oty dodaf et St REERrofaThSRsdULxyre was
Ohtshiededi i amtBeyen &od fofaateidoBor S0Dha@ranst (24 Hperature

' | f f 400 | | t . di ol
Rk o ro s R TP S Vo S RO SRR URE (P 25 v
Fvipgal Ene shesft iod) wes T7SOnivALpdl yEaprnaisadtone dicir
\(i%PoﬁSZQi-}%AJQ—pth%idn@gsct,cgé)irgysqlﬂé 8¥ 9 8 Q:Pglzef'r% index

f of t tJhy ol ﬂ??I%P)l

é%. 78 equi val ents of OH) rmne pr opane
staffied #rom ARAPFEh Ak "eRRpgett ) BESNYE0r INTwREs 14 - 02
bt ai ned from Bayer Corporation and represents 4,4'-
nmet hyl enebi s (cycl ohexyl isocyanate) containing 20% of
the trans, trans isomer and 80% of the cis,cis and
BXAYPLEr 3R s- i Gwier sxtefddieorc @ft eMuBr of t he reactor were
dohkk§d atp@;gate 5Q.1.p d a. nitrogen bl anket
Was agpl [ ePdﬁas t‘hégé e%)(:?] or g%ﬁgsesnet‘% u\/r\l/t(eife & haardl Ao®a
eEpsErarEe e 0IQfwTtae Whiteh. (UETDAL @.$2adt iapd PTE
Dtk Bl € beg i d) Owexotherdn aEBed§§§g MRS HEMOY.EY.
the tenperature rose to a peak o 1S4O OE ?or SOu?nngt @
m nut es




then began to cool . Heat was applied to the reactor
when the tenperature reached 120 0C and was nai nt ai ned
w@eoobha33e enperature for 4 hours . The reacti oPCTUK1006/€18889

was sanpl ed and anal yzed for % NCO, according to the

met hod descri bed below in the enbodi ment. The

anal ytical result showed abogt 13.1. % free NCO groups.

Bef ore pouring out the contents of the reactor, 45.3 g
bempegmnme bE160{oHoai ne}doxfn'samrﬁéhat@ecmcahntmtures were

@g%%r%\! ?Z{Ifl? E‘t ali%@c? r om 3 ekc)h%ggegﬁée%‘fege& pryapated

PeS miad@si mpddt h"@l@pmperym‘srwas [0®&89]n FheordBOated oven
6eng efdnipRid-e0raf of hes Prepol YHIRE B det-gm cﬂ%gd %&%.tneq‘lﬁ.l

the followng titrimetric procedure I n accordance W't
K&TVETRD5 %9? 4 sHractivensidat (velhad) condi’ét da0%P . and
adde ngindbe2 goam sanpl e of Conponent A to an Erl enneyer
flask. This sanple was purged with nitrogen and
several glass beads (5m) were then added. To this

2 of BFTUPIN Hi butyl ami né (in

[ ob20HE) W|4tQ élﬁ}cﬁ%thex ﬂ?&lfgaceg& g%}g%savi\:/leﬂ gsr%g Uz, W)

g %Eed The flask was t {&at sou
hef ter e é?R *YTey rPeéFédm%e)sl iPg¥t Di elhieik,6 HéWdOﬁ@r 518
0o it &S’ldalgtébl Eolﬁx{m:er(@kéhﬁﬁl@rw t(laef%CQOl(ﬁQ)OtB@ hOPAY were
%f’%@ ra%t ga %% ece of Teflon was placed

R RBoarBis ar AR TEGHTR 06 pr BVl g SaPe
b%mp@mum. | @hmauhmgylamld@MatheaAlmcﬁlycbvas &die=d
@@rﬁler%t)sa‘ﬁﬁr @hé Bl ool 3%' Maév%lrds%% I @1%1?\/&3]’(‘&% t Ocli heated

gOITp ete solution an reacti on.
Bt alih &P UARd> Het WG REdIBYHR W@aéiyﬁe@tslwwadappmpl@tfe 20

d:'dz.neﬁfmpmllbﬁt el $IN fidpty| awd NREDBA) wRk Lésto'%)%em— Bhe
% th INderochIonc acid (HC) dsing the

Fi nog7§ e%f/n‘élrﬁ CUS U bt SR Vl%ﬁ’\%%“ﬂhé@ﬂ?@ég%” cP,
yelfupes ifrer inflex HE-1doeal i t95ss ( (andc PBAUHARKSOYET £ ; and
63 Aabedssthe yval ues were programmred into the
autotitrator. After the sanmple had cool ed, the
contents were transferred into a beaker with

EExi Bat el yndlr @QrBhs 0y Mt haneh. s A magnetic
ﬁ@zr3r|ng—bar was added and the samptre titrated with I N
ddi ng ?T]%Pppéegl?’Bgfﬁ)aﬁ*?eﬁj IPRRPFPO WRETAUREGHIT rat 6r .

tRwpeperoeat o NGO antod B heaey anaiTaequi yal &ntaneebabt)

t | | d th th
e e ALY RS G SaTeE R
%Earﬁﬂ %)fcelq\kquaa[hppys HAhe t#o20i8)uresawpke wviten mlgrbarrst the
4RI 9Ll Wk ) Snthgea BoBlE J@%%{ea&ghs {Pégsn

(Normal ity HC
e Th ST aAH el a%rerdollmoasprqiaﬁaetqsir e aBi Hhed
tremleentwas @flded° 0. @oxgrfagsdnéuﬂw?@g @ﬁfg@%a%@gga{,gs
t s._kecor To.this was_a
A R o BB L RS, (SR s "BhaBi Tt fra rove
Walpest féstirring. An autotitrator (i.e., Metrohm GPD
Titrino 751 dynam c autotitrator vvlth 50 nL buret)

equi pped with a conbi nati on pH el ectrode (i.
E@M&Sﬁ@g@nﬁaﬁpp SnSytEhesis| @Etp@uéghwuream HEGR) |
mneaertised to titrate t he pri marystandard with the IN
dth & l,unme s recorded. This procedure was
eragpea? ed thid %&8??%%?3’%@&&%% SHigocyrantes (Rammedur W)
friotr Bevens(4nd ogheo avenage) Wass Useh s@%dt Bea&o Ry at
I%gglogg,h he_f.o fo 00193 Nor mal it
oL e o O e e e 085 p-30

- Preparation of Reacti ve Pol ycyanate Pr epol ymer 2
( RP2)




[00194] In a reactor vessel containing a nitrogen

bl anket, 450 grans of 400 MW pol ycaprol actone, 109
w@r@aB3we89 750 MN pol ycaprol actone, 114.4 gr ansP@©f/US2006/018889

trinmethylol propane, 3000 grans of Pluronic L62D, and

2698 granms of Desnodur W, were m xed together at room

tenperature to obtain NCO Ogequivalent ratio of 2.86

Desnmodur Wwas obt ai ned from Bayer Corporation and

melw)es OFTSA4 (1 1. 40- et hyd@nehile) (aye| mirexyl2 . usogyanahg)

a g t t.rans_isonmer. and 80%
&&ﬂgchgkglgggﬁéq%¥%gg %%%% SR vac*W%f%hFBOTGfﬁﬁgfaﬁure
W)Félohyp’éﬁ% m%@wop@iwweﬁe ox¢mlenikledckt the same
PohpeatRake dhoh @nRgwas,Oha Egeﬁé%cﬁ assTBf t Glo&d

1(Eﬂeactlon nm xture was heated t0 a tenperature o
S WRISER1D0i RS SHEFAn B2 AUSEERF e e dtabet eaRatasre of
I30m Abdrichounas itk efhrafdmi heata Was s eneyed. T-H%eresults

ul_ti hern1ra|sed t.h re of th
Vyrﬁ%sﬁ &%’e@g%%‘g 0CEERE reé%ﬁe%nn%aé %er]r 5??0\9\%%@ o and
Tt nP@bartéﬁperature of about 100 OC, and 131 grans
JdYjabs r b r
%g%naéld Qh%gémgéﬁggéglgégéféﬁs& réﬁ%%gkﬁym%ﬁerence to
I 9&@ﬁ56n$r?WHQ§18§nE%1g%&”ﬂ@ﬁé Bedfiefl amitithng 2198 gr ans

afteaneives bdn pRictento Scﬁil'iétrlsoﬁp&fl = iide 2Bl L'x?rlc?é%sl_éndlng

{obtai ne m Exciton) ._ The ure was stirred

an a EQ ?%%a. %Crlpkﬁﬂ?s ar iﬁolfﬁ?%éﬁFtHH?ﬁ Eh?d%B@nFéon
hepglonsprvedms eimpénatmg @.llThechSrmailaiael(ahE:Qnd
FeleXplar=] [ I er.m_n usi t he
pr oce(BJI{LJ!rsgé d%%grilfa an%{e\?p% JE%? AT éﬂe % soj:n%he

KPLE3 or phe RFHvPaR nb$ fﬂé%i@qqfve PoI ycyanat e

Prepol ymer 3 (RP3) [00195] In a reactor vessel
containing a nitrogen bl anket, 450 grans of 400 MV
pol ycaprol act one, 109 granms of 750 MW

pol ycaprol actone, 114.4 grans of trinethyl ol propane,
3000 grans of Pluronic L62D, and 3500 grans of
Desnodur W, were m xed together at roomtenperature
to obtain NCO OH equivalent ratio of 3.50. Desnodur W
was obt ai ned from Bayer Corporation and represents 4
,4 ' -methyl enebis (cycl ohexyl isocyanate) containing
20% of the trans, trans isoner and 80% of the cis,cis
and cis, trans isoners. Pluronic L62D is a

pol yet hyl ene oxi de - pol ypropyl ene oxi de bl ock

pol yet her diol and was obtained from BASF. The
reaction mxture was heated to a tenperature of 65 0C
at which point 30 ppm of dibutyltindilaurate catalyst,
from A drich, was added and theat was renoved. The
resulting exothermraised the tenperature of the

m xture to 112 OC . The reaction was then allowed to
cool to a tenperature of about 100 OC, and 131 grans
of UV absorber Cyasorb 5411 (obtained from Aneri can
Cyanam d/ Cytec) and 32.66 grans of I|rganox 1010
(obtained fromC ba Ceigy) were added with 0.98 grans
of one wei ght percent solution of Exalite Blue 78-13
(obtai ned fromExciton) . The m xture was stirred for
an additional two hours at 100 OC and then allowed to
cool to roomtenperature. The isocyanate (NCO
concentration of the prepolymer, determ ned using the
procedure described above (see Exanple 1), was 10.8%
EXAMPLE 4 - Preparation of Reactive Polycyanate
Prepolynmer 4 (RP4) [00196] In a reactor vessel

contai ning a nitrogen bl anket, 508 grans of 400 MW
pol ycaprol actone, 114.4 grans of



trinmethylol propane, 3000 grans of Pluronic L62D, and
4140 grans of Desnodur W, were m xed together at room

wWo eevpas@sur e to obtain NCO CH equi val ent rati oPp@f/UZ200€018889
Desnodur Wwas obtai ned from Bayer Corporation and
represents 4,4'-nethyl enebis (cycl ohexyl isocyanate)
contai ni ng 20% of the trans, gtrans i somer and 80% of
the cis,cis and cis, trans isonmers. Pluronic L62D is a
pol yewdydiene:oxi de- pol ypr opyl ene oxi de bl ock pol yet her
di ol and was obtained from BASF. The reaction m xture
was heated to a tenperature of 65C at which point 30
ppra-of & syl gt echissiuia epohtedepsicethawen Alaghitiedhto igsre a
added a t, Was h sulti e p”t_%%_[
rai sed ?%ggtggﬁ‘gg?ali ure g?n%%:lderﬁ%t Efé?f oér%fg)%ﬁcéa engf
react i oftwagaehel? doredenditcodif fesa thamdr-at granspfen’,
about 1Q0Q& atanshsbQ-gragslpicdddgabsorber Cyasorb

5411 (obtai neﬂ from Aner i can anam d/ Cytec) and 37.5

gr fFr g8 B&riﬂﬁa(lBBF%iQf%mf[Féﬁwrﬁ Tafgy)2uere

added wwilergid3sgidmbbef nonieemeisght pesserds.sol uti on

of .Exal i 8- : [ r ito . The

i Xtur e T&%s gg?ﬁgecﬁ?&g %gg}ﬁgégj g%%s%g%gg%ﬁ% g)l]"c r §14t" 100

0C and tRercaR| Tl Adbechwrben isodirredperatdfr-e. The

i sacyanate 6NCRALr ConranhE Ay i1 RfrebNBe PREROI R aim 1

det er m ned usi ng thpe r%rocedure, escri bed above (see

Exanpl 6 "TFToGBoSTE 5 TESANRL BRSSO oN] SRS 4 bf - R

and .10. OChg eflbis-epitthndpy gullyusebhidehddordfulkcaaim 1

XXXI 1) re_.m xed. by Lrri t..500C untild a 3

honogen\e()%&ge%hxtg%'r&é d\ﬁgltss%%t%?nlzeﬁ.s ggﬁ% g ioé} gﬁ‘?ﬂ}ﬁ,/cm )

2. 67g of"EETRAL @R B tgdngng foNDArGenee sl dfy claim 1

stirri n@h@ke§90§ww&sﬁeg0&e%%% 1M XU € MRS than 1.3

obt ai ned. Both jn xtures then were degassed under

vacuum & 28808" - Then they were nixed at this

t erper atthee sahfluharmgenhzes gl vgestlieStddd i0Fg clefm 1 2

m nut es r | t.ing clear mxture [ I at el

char ged fE(Jl]eftI agﬁng%#vj%rlﬁl%? IR as.reﬁm%} rﬁr)gl‘%g 3\‘%?'%9/ 2

heat ed drulgs0Giny thehdupast Fnelrdiyn§est t r anspar ent

pl @sti c phesh1 Wit hedrebh achd Ul b4 Ne)o £
nunber, _densi:tLy and rﬁaﬁgg%éé;%\/}gﬁqi%ﬁu%g%l:ﬂe&i O.f E@%HI\/IELlEthat

6 [00198F PESPALFDLOYRBPEaFRASGD §Lof

bi s- epi t hi opropyl salldulder(éeitailm bl Juredies xed

by stirring at 500C until a hom)é;eneous m xture was
obtai ned. 2.00 g ofPDMIS™5 144" Df DETDA, 4.75 g of MDA
and 0.12 g |rgdnox d0EhifebtareichifngomuCiha Speti.al ty
Cheni cakg) WET £uklXed DY 5 I;{erﬁgeahrﬁéagﬁwto'f' claim 8
honogeneous m xture was obtainéd. Both m xtures then

ver e dedRSERHR UfesWHEELUFRHIR 15308 Polmeetrey mesrelymer
m xed atcohpisséerey akleeiandMhonogeni zed by gentle
stirring for 172 m nué}g% . _The resul ti n? clear m xtgre
was i medi at el Fchat o HET RS et PRty Graed Sippd.
The nol ds wer e(Heatad satit8 WCidagrenschatatning ebdentrla
tragspa t i ' i.ve i nde .

(e her Spba st e Ay et B o,

gi ven i Wheapie the spANPLETEAIDGRIOPOROTRIG tef CRAPT i@ed 2
20.0 g ebibissepidii=gpeepyl sulfide (Formula XXXII)

were m xed by stirri ngéat 500C until a honbgeneous

i Xtur e TRESSObEH TREGE AU P0IBT S Hhaguy O CHETDA
and 3. 9Ghgrefn M werl€uni s@ttaiyiati pélyg aiat2006mpiitdds a

honbgeneous 1M xture . i ned. _Both m xtucres then
wer e deg%}s(gléjae u%tgear pﬁ h%%}%oc%%a%% al‘hcglr\”1 Pﬁgylﬁ\%?yeanate'
m xed at this



t enperature and honogeni zed by gentle stirring for 1-2
mnutes . The resulting clear m xture was i medi ately
W@ b@ogas3bet ween two flat glass nolds. The nol BGT/WE2086/018889
heated at 1300C for 5 hours, yielding a transparent
plastic sheet with refractive index (e-line) , Abbe
nunber, density and i npact ggven in Table 1 . EXAMPLE
8 [00200] 24.0 g of RPI and 20.0 g of
Bi B epify %D&@ﬁylc&wafi&ﬁag(ﬁﬁlmeauxmtr)e Ve @ Laiimes)
y stirring.at 500C unti onogen . 7 \WaS
obtainéH?“‘?§55g%faﬁﬁ%ﬂﬁAhgﬁﬁo%f%) af%%#ﬁkﬁés%égéglﬁ?xed
by stiredmpgiabs500Gaint il honbgeneous m xture was

oby ai ne%%e %’8‘8@“@‘ é’%‘%{‘] a%.?ﬁ&lgeﬂone_ﬁﬁQQ§§ﬁg MNd8him 9

vacuum they were mxed at this

t enper avhareiandhhorRgef FEETBYCERIE TSRS ITHTHEE 1- 2
M nut esqoe skasybiyttgigal.ear mxture was inmmedi ately
charged between two flat, glass molds ..The gplcdlsaip{ege

hehted T F3EGETT 5P E s POYY S G “AFFanspar en

pl ast i cwisheshn whthacefvadtydvegemdentzéningeyaterisie
nunber, _densi_t ngd. | ct gLV [ I o1viERSANPLE
9 [oozo‘iﬁ’mpfol.sﬁ)éggo‘gl;ﬁagg é.atr?g %5?‘81%&0}‘ A 8 oty _

bi $5 epi The oSyt coutdiniars( Pet wt e soedrrevwet e iiked
by stiryhooat (pR0Sud Inyarbgengenanisibbxhat € wds is a
obt ai ned. _3. 75 % of DI\/D%;1 2 45% gf DETDA and 4.66 g of
MDA ver BYHSed BYPSEH P @AY SBObt Uint i | horpgeneous
m Xt ur eThassilfiai-nedta Buotrky potyuresutdidangerd degjassed
under Vaﬁgf‘ler@.nat §g0 dr(;r n fEHQMiMr&l@sﬁggiéé flher
tenpera?ure and “hono eni zed b{ gentle stirring for 1-2
m nut es comThiesge SHFEWAGE LI@AA Tifi- xt ur e was | rmedi at el y

chargedrhet ween L wenth ati g 33 yiBLasretiheentl dsiaet a4
heated at 13 00C for hour s

5 ,.yleldLng a transparent
pl ast i c "BRESID \iH P@W%Jct:'i%/@h]gﬁa%x%?‘g“ |P|°Ei¥fs,§gﬁk}%°gy"lsf
nunber , pdepsignolardohapastydisyepoipeiizht @olyel EXAMPLE
10 [00202]..30..0 of 4 d . 0.
bis-epi?ﬁ%%%?%ﬁ& tSu 5?@%&?F§%%U 5ggggﬁﬁ)taﬁgsgfhixed
by 18t i r ThagsatfBoGontaL i na drdapgenebRis aniex Ofr el Hs °
obt ai nedy.3. 7P hiQf 2PVPRe kgycﬁ:lageﬁf-c&ﬁr%i@l@dmétéfiﬂl Uas a

MDA were m xed by stirring at 500C until_ho neous
m xt ur e BRESEH LV HTIEE. mBB?%ulrﬁ&tW&ngE‘tt%%rihiﬁ&ngggegassed
under VagHHRYR$1H0QC 32Then drhey /welel Mxedtatrnihed by
tenpera%g&e and honogeni zed by gentle stirring for 1-2
m nutes 7" "The resulting clear m xture was i mmedi at el
charged Thet sekfut-wonthanig s ywaedsreqrnarsifds1aer el 8

heat ed %ﬁ}é’?%%ifl{ 22+ DU SyadHoRhdbBgc & A 1A %BAECDAL has a
plastic s h ref

eet wth refractive index (e-=ljne b
nunber , THERST t VRIS APABEULAN SRR TRDI & .dbeﬁgw§1%9° to
él [OOZG$?'08@'§théMWq§B§ a@cHéEEﬁmiaeg b§ GrC. .
i s-epithiopr sul fi,de_(Forsu i
by 281 r g P AR ™8 ROOG SRRORE A i € i >
obt ai nedihede2d gaif WRWPS]yReDhap of DEICARAIE 3o6FYEroxyl
of MDA eS8 Jixeel A 18l Gl it 8. SABCLUBL | dihemageneous

m xture ained. Both m xtures then were degassed
undiir. vaheusrAEuEONTRREANE RS e uFEkegPa ok Kilgim 12

t enper atyi£-aRds APIRAARIZ edokiyr BRI kepsli&thidig poakol: 2

mnutes . The resulting ¢l ear xture S | di,at el
chatZred Bt W& AT WPHH%a LGP aB% We@?egﬁ n%%SCIﬁér%egl

heat ed athek300Cshdd fihetiher yoktali ig aepreswpadehy the

plastic tsoh.lel%twi\lllmgt Isﬂ]t:\fuc:tm:al formula:



refractive index (e-line) , Abbe nunber, density and
i npact given in Table 1 . Table 1 . EXAMPLE 12 -
w@ywshasss of Pol yt hi oether (PTE) Dithiol (1) POORS2MP6/018889
NaOH (44.15 g, 1.01 nol) was dissolved in 350 m of
H20 . The solution was allowed to cool to room
tenperature and 500 m of t+adwmuene were added, foll owed
by the addition of dimercaptoethylsulfide (135 m,
159.70 g, 1.04 nol). The reaction m xture was heated
to ate of, 40 jd edqan Gpoked o
room t e%ﬁ?{%ﬁ@ %”),a %g%é%%lyg‘r%gbcgfgﬁgﬁ% E%A%j?c( 5Ht0 m
66.35 g, 0.52 nol) was dissolved in 250 mM of tol uene
and t hepnadded drap- weseeddntt ﬂ?d&@?@ﬂi N api et WnRyWhit @an
the tenperature was maint agned at_from %0- 25C. o & b
Fol | owi REPFRRERHr 6Pz s €3RdaFt FOm ™G99 r SR bk Fri®%t B e°

was sti enadef@n aacadoé tamnalce2@rhdoes @ttor 80 wherein a,

t Th '
washed 1 FRAZX 06 FHoert BOE SRETobt et AL B
dri ed oweleswiamlmedshivgSO the pPPRECHr §997y e AKCHRG 32,000

filtered, okl /andit Be Lotensm@s eupporated using a
Buchi Rot aevaporator . The hazy residue was filtered
{1(@- im 9

t hPdugh TE8I FEEtY FPEVRIRIAB P Y YPEBHYTEI0F 6F

Di t hi ol whi}lests aldoslhiessrad@ataiaihy bolptynafg80205]saAd
Mass Spectra was. condu ; ' a
R i S e
f ol | ows 2mE8ht MBIcIB8Bat Mhe Ngplor FHupedpnd, reféo of (NCO +
nol ecul ggyvet ghtsanas ofb2; s [RQ206haA SR was gonduct ed

on a product sanple using a Varian Unity Plus W?Chl ne.
Thé4resmhﬁsswe%rﬁ%ww&@%umﬁuwéé% 306 %L )*
4.56 (SwhekrinZsaf®l Ol fhb-ddnta2nldBg(solB¥Henate7dnd maid
1.5H) ) . .[00207] The SH groups within ih .
were dbeEHH R NG ERE T Ol LSl RECpr Bb i ErCAShe in =
sanpl e simpentOsuchmyhadf théengprod ggrivatemomsithedoiv (NFO +
50 nL ofydsgt rahydlf of wkan fFHPHRLORYE ENe liegbn or

(80/20) and stirred at roomtenperature until the

sanpl e W& Y3ubst arftsisalfR§nd? ssAVdO-While stirring,
2568 . wofe Quirld-idicaensad Wdigmrewhi6thavgs of claim 8
CONMMEr Ci %ltl .obtaineq from Al drich 31, 8898-1) was . ..
added t ¢ YHET HUrE - AHE THEF AP wRE Y8 FR5EE ForPa Y™
ti me perdoogrobes ridra FebotdOn mitutes. To this m xture
was added 2.0 pdy concentrabed.bd., The mxture was

[ I call ith

then titrated potentiometrically with O .1 N sodi um
thi osul fate i nhe FiFHLES EOPPRALIRIISCEAVD | e OgEFue
was initially obtaifeddwititrating 25.0 nL of i odine

i ncl udi 1 of concentrated hydrochloric acid
W O -sod T BT BT AL L e e ik Rahie @f Chflm 25
conduct ethexietih the mgrlgdectyaeagd ds. cUSber fdcBeRankhatic
nLSSanpl_e), . [ ' 143307 9{@ Lght,
g [oozoéﬁgl?‘(ﬁgg%gﬁ%%m%ﬁg’“@%g%ﬁ é}%é::rigggtfal necg:a\ﬁ%_gg%
SH [ 00208cmplkécr P ¥EEOCYaNRpRfex JEl MLKEYreh dherechbbe

NUNBEN We{L IR agH! &shtdS hifg apdihideRhe vayed egichaMabes
Refract onet er Mod

el . .DR-M2, manuf act ured. by ATA )
Cor | L1 AHERI Fe L COTHARCEY TATTT AGTRABHSS i Oy Retbiat e
ref r act i gl dorgtenaves, bycl8al 2T i) dndsbbearhies , nanbeatic
. was 35. [.00210] The pr | e s _acetylate y
the foi ISWTETBPace e tore B ar e, e T 8 2
mol ) washatieofol srdlimx2ugper ofiexiahl or onet hane at room
tenperature. Acetic



anhydride (0.058 m, 0.6 nmol) was added to the

reaction mxture, and triethylamne (0.09 m, 0.67
woreb)3esd di met hyl am nopyridi ne (1 drop) wer eP€TIES2006/018889

added. The m xture was maintained at roomtenperature

for 2 hours . The m xture was then diluted with 20 m

of ethyl ether, washed with ggueous NaHCO 3 and dri ed

over MgSO 4 . The drying agent was filtered off, the

V0:2@ti I %CTV\@QQfﬁidaﬂﬁft&ﬁﬁﬂn@fﬁol%ﬂ%éu&‘éﬁﬂék@ apRdelhgl of
oi ly residye

S flash
chr omat &d‘laéﬂlhgg ‘(’lﬁ éﬁles?lggl%%iylg@g? PREY. P \FhgfeR ghrom
provi de 41,@3 -ngthBBHapiel(dycbihakydc ebpbategk r @ddcisomeric
00211 200 MHz 4. 65 , IH),
L0055 o ng(rﬁ&%fs 2. 65 ()m 4H) | o5 5 vg (m 8
H) 292. 3971"(63 SU3fr-gomdningng mlwr[eggzggljlar@oflvslagsSZS
(M + gh?ge&ggﬁlgilé@dﬂWsé%a?be 2Q0Nbigdn ﬁo%6t£§ns,

EXANPLEW? ?ﬂ‘l‘#zeéﬁfs‘lof‘ ﬁ%@%%%%?% 1[@6"2%] NaCH
(23.4 g:,so&yaﬂafml) was dissolved in 54 ml| of H20 .

Th soI 0 er at.ur

(305° utB3- SR b B QAT LB e oFa Ao
m xt urve@lréhFloiB@)H%@tOéﬁéSP%@tgi 1socmesm|§rowaé added
dr opwi se JMaivh8at Hendt@RBEE at Ut & M@ BB NE from
20- 25C. Aftglﬁl t he adtgﬁil on of dichl g?oacgétjolﬁ%x\%gs
conpl et eFOVRBARE k(6 WAL ¥ T YR 6Fe ot LR ERBha (3~
hour s atbirsgamikeayaiaiodsl eme el bt )i - BeBsn A C ladilf mBetures
with 10%H0. to a pH9, and 100 nl of dichl oromethane
wer e t hen agaed and the m xture was stirred.
Fol3lowi ﬁ@epﬁaééuge%rt@tinéﬂg phleugeganethprmsd wasgim 25

washed \’Mhtegeigotﬁé | &fquZthaéﬁQn%f b@gl@é/ q{yﬁ%g¥gr@é&rlal
MySO 4 ., The dryi ng agent was | tered of f "and™t he

sol vent ifa& é@aﬁ%?taﬁtlé’&nas‘i“ﬁ_ge%aéuchl Rot aevapor at or,
whisch prine dedf3db- @dt%@%n@fpdﬂy&ﬁ@u&rethmmr ehhim 31

I d Rhg t 3C f

ndex (eTeRgy BH PR atEH “Resdtalite sp S,
gr 33p anfdeysidfof- @@@%Eﬁ(@\ml@urtﬁsaursymma%ﬁs cobiPTR
Di t hi ol m%e&gqaléil&\%gﬂy(:ﬁgop :Qs ’chgség @Jﬁ a‘ﬁ@%hat

di ssol ved i n sol uti on was coojfc
tor oom%ﬁfﬁ@?—ﬁ%ﬁr éjyéllrﬁ’aé?ﬁl@’@ﬁqc Frlybhiehy weraahited

foll OV\B(iadl){/thhlelélﬂqddllyﬁlﬁrQé M@h(l%isoop@lytl'ﬁoig ol )
The m XL 1o ate

. ra ur of 40C, .

St 1 ed SR EROAS OO LSRG EP LAY SR PSR 10
room -t erq;err@tfar sulaisler éavkagks .DCA (50. 8 g, 0.40 nol)
Wa%4d| S%L@Je"%@lkﬁr %rf@a:.n@ltlg gﬂglﬁ&%aﬂggtﬁ%%fd{ﬂg%sﬁ
to the mxture wth stirrin e tenperature

was mai MPETRéR FrOMAOThEel gyl seReahdbfaitoRnRagaterial
conpl et edpreBente& vy @ heasoBldwiRd sketicaghet ireRall dd:
hours at room tenperature. The organi c phase was
separated, washed with 2x100 m of H20O , 1x100 m of

brine and dried over anh%ms\:ijo 4 . The dryi ng/—/

ent was filt Hff and t oNuene was evapora
ng a rotsaev porator to give 90% i scous,

tra reny” liquid: viscosity (73C 5
refractswgzﬁex (e-line) : 1.622 (200 nunber
36; SH group<Kanal ysis: 3.54% EXAMPLE nt hesi s
of PTE Di i olS4 [00216] NaOH (96.0 g , 2340 $0I) was
di ssol ved \n 60 m| of H20 and the sol uti\on fra

cooled to roomtenperature . DVDS (215.6 g , 1.40
mol ), 1 ,1{@tdl oroethane (DCE) (240.0 g , 2.40V’'b)



nol ) and tetrabutyl phosphonium bromde (8.14 g, 1
mol. %) were m xed and added to the above m xture
wWa@le@pusse9 under nitrogen flow and vi gorous stiPEi/H006/018889

whil e the tenperature was kept at 20-25 0C . After the
addi tion was conpleted the m xture was stirred for

addi tional 15 hours at room ggnperature. The aqueous

| ayer was acidified and extracted to give 103.0 ¢
unreacted DVDS. The organi c phase was washed with

2x100 mM of H20, 1x100 m| of brine and dried over -
anhydrous MgSO 4 yi ng agehtS f||tered of f and

excess of s evapor at ed @f aevapor ag_gz/t’ﬁs
giwe 78 g 7) transparent I|qU|d Vi §cosity )
15 cP;\reffactive index (e-line) : 1.625 00 Abbe
nunber 8%; group anal ysis 15. 74% EXAVPLES

Synt hesi s E Dithiol 5 [00217] NaOH (96.0
nol ) was ssokved in 140 mM of H20 and the s
was cool ed. to 10C and charged in a three neck
equi pped w tth nechanical stirrer and inlet and tlet
for Nitrogesy  hhen DMDS (215.6 g , 1.40 nol) vag.
charged and the tenperature was kept at 100C . To th| S

m xture was added dropw se the solution of
t etasabutmylep hﬁspthm&dmaabhmmj Ao 1(iBirbbugethdd®lof. Ya)miip

DCE (12 der Nitra enf d und

vi gor ougq SERHE R tzhe p,&%lty%ﬂl?he C At 8navvaigacsgnﬁf“8t‘8%lterlal
the m xtrlﬁapeemlst%d iy edef 6ol lbmiding @naucﬁﬁ)ratﬂomos-mala
roomterrperature Then 390 ml of H2O and 50 m | of

DCE wer g, a ken well and after
phase sep\Eaa er/%n&/q@\esadded to the
organi c | ayer; then |t "washed wth 150 M H20O, 50
m 5% HC and 2x10 O mI H20 and dri ed over anl:nydé)ous
MySO 4 . Dryi ng agent was fiItered of f and the sol vent
VS covaReEaLed eLOLABIERaLal el |y Pl LI SEhf]

vi scous, transparent ; 3

refract |0&’§1Pﬁ%i]e’»’(l(eﬂlylne}kylrl C61351(<2©E)® Alslbe nepbeyent C
36; SH gioup, gmg&,ysnvsyclzagﬁl/g l}ngg[ Oozﬁ/m hesi s of

Pol yt hi our et e Pr epol ymer Desnodur
W (62. 9 ‘§H) GHst 9 éﬁ&z)ﬁ )01 (¢ >(pé@%(§Hz>q
0. 08 rmlwhewem mnoeeﬁl b&ndndﬁgaé‘g‘eedfuﬁﬁlex MAGUEAN] 0 ahd g

hours at, ra i tin Iaurate 0. 01
% by wei g%t)g Edentl%ég%%ru “%/ae i x ure R&s® bt
f | ushed iRteesni flrczsrgén tandl hestded fon B2 Frpumseger 8BEOM 0
SH gr oupcangl ysis showed conpl ete consunpti on of SH

oups .. The heating was stopped. The resulting
Vi S€ous THEx P EhP %Pgeeﬁquu(?SE§E%W%pfa§1alm 32
nmeasur edhenesn Bﬂm:)lﬁdl@'ltﬂlw%cﬁ@ﬁ@sey SEC ORI pne material

43 NOO'SPBLRETIE w0yt EnFAAaa 53t o rotnaoRt

det er m ned accord| ng to the procedure described in
Exanpl e 1 herein. EXAMPLE 18 - Synthesis of PTUPP 2

[OOﬁ.p] nmodur, (19 , 0.075 nol) and PTE
R hi c')'s 2] I% I re phxe and degassed
under vacuum for2 %urs T roomtenpe

D butyltin dichloride (0.01 wei ght percenb) vvas t hen
added to the m xture, and the mxture was flushed with
nitrogen and heated for 18 hours at a tenperature SFV £,
8SC. SH group anal ysis showed conpl ete consunpti on of

SH groups. The heating was stopped. The resulting

vi scous m xture had viscosity (at a tenperature of

73C) of 510 cP as neasured by a Brookfield CAP 2000+

Vi sconeter, refractive index (e-line) : 1.574 (200 ,
Abbe nunber 42; NCO groups 10.5 % (cal cul ated 10. 6%



EXAMPLE 19 - Synthesis of PTUPP 3 [00220] Desnodur W

(3.0 g, 0.118 nol) and PTE Dithiol [3] (73.7 g ,
w@2®38930389 ) were m xed and degassed under vacuRer/i/82006/018889

2.5 hours at roomtenperature. Dibutyltin dichloride
“was~then—added (0.01 wei ght percent) to the m xture,

and the mxture was flushedywith nitrogen and heat ed

for 37 hours at a tenperature of 64C. SH group

anaIyS|s showed conpl ete consunption of SH groS;?/

heat i ngs was st 0
Hgiscesi t y~{at Sgﬁf;ﬁﬁ;ihﬁigﬁs%r;%% of 415 cP as

nmeasured using a Brookfield CAP 2000+ Vi sconeter, (1v’'qg),
refractive index (e-line): 1.596 (200C), Abbe nunber
39; NCO groups 6.6 % (cal culated 6.3% . EXAMPLE 20 -
Chai n Extensi on of Polythi our ethane Prepolynmer with
Aromatic Am ne [00221] PTUPP (30 g ) was degassed

under vacuum at a tenperatur. 00C for our H
o gt ey s s
m-at a tenperature of

DETDA (7.11
mxed-lafd\dégsas ed u%d )

700C for 2 hours. The two m xtures were then m xe
together at the sanme tenperature and charged between
preheated gl ass plates nold. The material was cured in -
a preheated oven at a tenperature of 1300g for .5 S‘—

hours.| The cured material was tr:jéf/\enf \nd/ﬁad)a

refragtive index (e-line) : 1.585 [200C), Abbe nunber

39 and density 1. lZA\%LQBL\//\I en3|ty was
det er mi 'Tﬁ\acdbrda e with AgTM LE 2 1

[ 00222] PTUPP 2 (25 g ) was degassed under v

650C flor 3 hours. DETDA (3.88 g ) and PTE Dit hi ol QL\/\S__
(3.831lg ) were m xed and degassed under vacuum at 65C —In
for 2 hours .. Then the two m xtures were m xed at the

sane tenperature and charged between preheated gl agsv’i),
plates nold. The material was cured in a preheated
oven at 1300C for 10 hours. The cured material is
transparent and has refractive index (e-line) : 1.599
(200C), Abbe nunmber 39 and density 1.202 g/cm 3 .
EXAMPLE 22 [00223] PTUPP 3 _ (40 g ) was degassed
under vacuum at_65C for 2 hogss. DETDA (3.89 g ) and
PTE Dithiol 1 R%S 84 g ) were m xed and degassgg
under vacuun1a . Then the tw®  SH
m Xt ures emxcja esmmtamaauueam

char ged between poeheated @l ass plates nold. The
material was cured in a preheated oven at 13 00C for
10 hours. The cured material isqytransparent and has
refractive index (e-line): 1.6 (200C3 be nunbﬁé\\
39 and density 1.195R® c : 6 |

of 2-Met hyl - 2- Di ¢ghi8or or®t hyl -1, 3 L Di thi ol Ane [00224]

In a three-necked fl ask equigggd with a mgRetic

stirrer and having a nitrogen bl anket at the inlet and (V' §)
outlet, were added 13.27 granms (0.104 nol) of 1

, 1-di chl oroacet one, 11.23 grans (0.119 nol) of 1

, 2-ethanedithiol, 20 grans of MgSO 4 anhydrous, and 5

grans of Montnorilonite K-10 (comrercially obtained
fromAldrich, USA) in 200 ml toluene. The m xture was
stirred for 24 hours at roomtenperature . The

i nsol ubl e product was filtered off and the tol uene was
evaporated off under vacuumto give 17.2 grans (80%

yield) of a crude 2 - nethyl-2-dichloronethyl-I,
3-di t hi ol ane.




[00225] The crude product was distilled within a
tenperature range of from 102 to 112 OC at 12 nmm Hg.
wakoobivse3and 13C NVR of the distilled product weSI/US2006/018889

measured using a Varian Unity Plus (200 MHz) mmachi ne.

The results were as follows: 1H NVR(CDC13 , 200 MHz) :

5. 93 (s, IH ; 3. 34 (s, 4H-; 2. 02 (s, 3H ; 13C

NVR (CDC13 , 50MHz) : 8 0. 57 ; 40 . 98 ; 25 . 67
EXAMPLER24 - SynthesRz of PTE Dithiol 6 (DVDS/ VCH,

1:2 nol e ati%) [%0226 Charged into a 1-hhter
4- negke ~eguUippedXxwi t h & neghanigal Staprers
t her nonet er 'and two !gas passi ng adapters (one for
inlet and ofle for o let) , 2-dinercaptoethyl sulfide
(DVDS) (888.53g, 5.758 noles) . The flask was fl ushed
with dry nitrogen and 4-y nyl-1-cygl ohexene (VCH)

(311. 479, 2.879 | es) s added th stlrrlng durlng

a tine per /éhh
i ncreased chj)}m r§M urehiyowgfgsgfter %

addition. Follow ng addpti on of the Ryl eye

| ohexene, the reaction tenperature was 370C . @
reaction m xture was then heated to a tenperatur
600C , and five 0 .25g-portions of free radical

initi ator Vazo- 52 (2, 2' - azobis (2

, 4- di met hi1 pent anenitrile) obtained from DuPont)
were added. Each portion was added afR& interval of
one Hbu# é\e&gﬁon nikt ur eifadi@vaciited at——
60C/ 4- 5nm for one hour to give 1.2 kg (yield: 100%
of a colorléss liquid, with the follow ng properties:
[00227] Viscosity 300 cps @ 25C (Brookfield CAP 2000+
, Spindle #3, 500 rpn) ; Oefractive index (e-line) =

1.597 (20 OC) Nurrb r = 39; SH gr %s\ c tﬁnt
16. 7% q?
(DI\/DS/VCH, 4nDIe rati o) 00228] In aglass ar wth

magneti c stirrer were Riixed 21.6.8 granms (O. 20 nol e)

of 4-vinyl-I-cycl ohexene (VCH) from Al drich Rp% 38.6
grans (0.25 nole) of 2-nercaptoethyl sulfidé )
from N sso Maruzen. The m xture had a tenperature of

60 OC due to the exothermcity of the reaction. The

m xture was placed in an oil bath at a te enature of

47 0C aWie™sRity Ped® (FRISMtEIsTt EBQBN fA%®OF of: 46 Rodrs Cs n-

The m x&lk€l epas gkbep, aaotede! erhaehed &MESNahEr §rou,

col orl ess .VISCOUS ol i goneri.c roduct S obt
with t hé ot Swng* pFo O]%eelpte’fnggnF m?g%%%ln{%pnhg@gﬁoxyl
cps @ 25r@®~°( Bedbk? | gtahpEAP22808, grspipsd| er #3, £50Cs
rptn e n 2 Ch:
pt n) Jaqqc 'lgﬁe,l rig _XLS(@ L§ @6) n- aik%%eéxgﬁ/%fE}:iG ]

Abbe Nu er = grou s’ content ' 5

Synt hesP%af&FhedSP&kym%/ 4os) Fe3dkyiene or Cs to Ci
g|8a38 | hnieg dy@d@&lé}ﬁ%mne7%(i%ubbo§apa[0('c@¥ ;eé“bed 1(--
i mepcapt i,0xapoct an

by a3morioy - erryl 2P0 hats 4 7061858 gHa "%eés £hah dbjto 10,
and anhysirmpendenuy@m dete§6rdsrdrb2 6066, mplie). The
mxture%@e} R e I f 85Cfor 0
hour s egltgo ed to aq}t%%pggrg %Jn?e 5%f ?ni]) 82Added
to the Hirdenendenaty 81 4@tleges frem 3B%esdPut i on of

1, 47di az7@di LMeLR-EdnrAnidly BEL a(LQ’%%lee(Qf 28mkelo

for one hour. The m xture was then cooled to a

t enper atRFeISF the CHFRIALALBE BP § 916 g ROBPDIRRSive Fdfture
filter bagpdlgtpioVidsl adiyeui dreolat Rivoether with the
follow ng properties : [00231] Viscosity, 320 cps @25
0C (Brookfield CAP 2000+, spindle #1, | 0COOrpm) ; nD

and



20 = 1.553; Abbe Nunmber = 42; and SH groups content

11. 8% (thi ol equival ent weight.: 280) . EXAMPLE 27 -
w@ywshasss of 2:1 Adduct of DVDS and Et hyl ene EUH/U81006/018889

D net hacryl ate [00232] Dinercapto diethyl sulfide

(42.64 g , 0.276 nole) was charged into a 100 m,

4- necked fl ask equi pped wi-t bya.nechanical stirrer,

t hernoneter, and two gas passing adapters (one for

H@Izseth aqmé EEEJB@Ethtﬁmﬁlﬂgltﬂ)cﬁﬂmﬁeaﬁbﬁtﬁdr%l@fWQSalm 25

ushed  wi t ni charged, under, stirr .

w th 1 oEesg ot A SPete R ae d5E e Thrgyeh krian

g) obt aiirsed hy@rmmldrfunhtlﬁndn}ylreﬁesgwc@

disrget h

S o e R AR e e T e L e T o

stirredbsseini on bhvdrery sl Dt denséd prlrsvd fpdei berigier

12 m ndRSrisOMesH-Fuexet BeEMtE he reaction tenperature
had i ncr ease]o_lgfrom roomteﬂgeiature to 54

urin
t HQ -additfs GHEWEIF BT FOIF e COMSPEEF ot ngtdin®
addi ti othemrefindsanei haaunyl—abﬁtaimmgr eacin®redeapepaptlses

42 C
for 11 i, Ol EAG) O e AP, DERLE Loibofing.
m4iut esTheo syl fer mng'-aewég d@olazowaauéﬁtwrt%loér céggm 25

I qui d y{Hehe@h §é;tyd \s3l1 €0k - Weh Ed i i ndd Ak 1 v thydogEAUPS
content 12.94%

{ VPLE 28 %%gt hesi s_of 2 Adduc%

of DVDEEFEL h‘iﬁ‘@?elsésy%l 1¢5 RECFYT e %{66‘%%? rom
D ner ca;pil:ytdnel hyid swlittdeol 16l 2fdmgrans, 0. 105 nol e)

and et e C s I

0 505 5 oo s BERI ol BBt fPd U MRnin o

m xed t@@éﬁhérsa{%lﬂﬁ@f&rnﬁgﬂﬁir@nﬁ pEEEYe hydrogen

N, N- di ngfchayh henzytabneohfr 39007 138} . obt ai ned from

Al drich was added, and the resulting m xture was
std3rr ed HndUheat e@%lﬁénanpﬂif“ﬁ&flﬁet%?ne?% Fopigol that
hours. i galkpalesoyt ehsl kghttioyeltl:ow i quid was

obtained, with a thiol uiva t .0

vi scosity of |%2134 cps lzft%%Z Bkgj(%ngol?%tjgfﬁiﬁ ’2000+
spindl e #1, 100 rpm actdve éMdSPgeng@pté@m@mna@ferlal
10. 53% by wei ght. EXAMPLE 29 - Synthesis of 3:2 Adduct
of DMDS and 2,2' - Thiodi ethanethiol D neth acryl ate
[00234] Di rreré%\)pt 021 WA~ CORF P F3T30I FIRRT -
0.42864 1R el1868-dontdinihbi pdl}e,tﬂ%aaaﬂeéhheﬁ&e of claim 43
di met hacr Iate YA lLe bt ai ned.
from NS L8 B4 s R B e tn de T R aoligr booe 2
char gedpaIntisobhspetdnagleass jar and m xed toget her,
us45ng arﬂ@%ﬁ%hf é&ﬂﬁaﬁ&ng'\bia\kﬂle&h%kﬁ%{@YJfa'E‘lB?m 43

(0.0154 gram tained trom Al'drich was added, and the
resul t i Lo Rt E]F% Sl ust CPR B RN FBIL BRY 2 SPEPET 8eS @

(21- 25 BiGturkobs 75 ﬂ'&.bﬁl%otﬁlﬁ@ﬂfa(}{dt%san&loa Sﬂd]@htsbyfyanate.

yel I ow Li qui vvaso t ai_ ned, th at

nedtn B g VRSl elRy Bl ikt Rags B GEaTA 42
( Br ookfwhedmiGAPh2 003t ve spindyen#bnthOimmmaterial
refractiye. i.nde &[} A0 = 1.6100, Abbe Number 36, and
an SH group content” of 6.76% by wei ght. EXAMPLE 30 -
Syhit -hesthe eling- gefthadniop DRDBlJ%ﬁWTAFhWe R Iededl 43 e
[ 00235] wrddey et bagdushat %yﬁgg%gn-g:ontglﬁlﬁ@ln%)te%ﬁgl

di mercapto diethyl_sulfide , 0.4 nols) were
m xed dgmﬁﬁﬂﬁﬁﬁ ehperAiete. Three drops of 1

, 8-di azabi cycl o 5 .4 .0]undec-7-ene were added upon
stirring. The tenperature of the m xture increased to
83C fromthe exothermcity of the reaction. The



m xture was put in an oil bath at 65C and was stirred

at this tenperature for 21 hours. Irgacure 812 (0.08 g
w0 2@bt13i3eed from G ba was added and the m xt ur BCTHES2006/018889

irradiated with UV light for 1 mnute. The UV |ight

source used was a 300-watt FUSI ON SYSTEMS WV | anp,

W th a D-Bulb, which was pogihtioned at a distance of

19 cm above the sanple. The sanple was passed beneath

thg W ﬂ@%ﬁgyr@&«_@hnan@ ﬁ@%ﬂ@h&eeﬁaﬁ@ & @Iefinm 43
m nute Uusi ng a nodel no. PCSr‘? 6R con ggr bel t sfgs&em

avai | aleé‘a‘i?dﬁTEPﬁl 33y S FEHT 2EBeG° 199 Hat§ e *pass
beneat hcdrﬂﬁcllsl\ésl agrh]ixﬁmr o€ aspalesdr abdédaipparthedl16

‘tgr ‘at i ”élh 1%ur Jori i g.¥1 (éy%ée%u%%hgﬁo +1‘f3 cl’%1§tH46

ySi S con mnutes ow ng the
UV ir rawjhlatal@n saldsm)'l\mi AneSHPHrouFuEohs ePOT 6X8%
by wei g}?&l éasrll_%raﬁoj'.sy%l%qu §£/§ ¥l FHhe 0 oﬁﬂéls ,Thelyether

Vi ScosSi hi s roduc 15 cps

t
(Br ookfp@lxpleAppzémbonaFSf & palriie e%l%%ﬂr% §B5ES0L -
angp Abbend Lgm%r4eon’@§ﬁd\ia]ng81yur@HﬁehﬁanS of RHiIRP44

00236] 4 , 4-di t.h di t
(Deomouth =385 FRoh TRy (30- 0857 (708 ord) facerial pas o
I sophornweb@tr |asz@cyaﬁancele(du|1@r) wemm BéyéFOTS%'QOSZg?, 32,000
0. 16 rm%ggr&@ E.D i Q16638 ¥ 0.08 nole) were

m xed a ssed under vacuum 2.5 hour t room

t ebber atlie eSUHBULHTEF IR QBFXFEG?WEM’%'*%% at 4°
fromAl dﬁéﬁ&mmhp@umﬁ belybe 18 eptesamted Ny the

m xture V\.gf ushg 1N trogfn and heated for 16
hours af®a’? Pattre %af §65E*TSH group anal ysi s

showed conpl ete consunption of SH groups. The heating
was ter i nat cREh% Y. egéﬂzﬁémyﬂ@ﬁb (HREERLSy nbxtwe

had vi SCOSIt 00 cP, fefractive in

(e-line) : 1 555 (200C) , Abbe nunber 44, - and NCO
groups #0621 %0r EXAMBRbsEht- nGhabderXdrenst @nadky PTUPRan
4 [00237] PTUPP 4 (306’%) was_de assedfunde Jaeuum

at a tefpEFatTHe B’ EDGCT BF ot homrs. TOETDA (72577 ©

) and P&EdDbtddmleath . £2gntwere Hrxed &l@dﬂ@ga@mm a,
under vacuim &l Al SHBELA U BhabOlhd AurdROMYSragdien

the two m Xxtures vvere m Xe esarretenperature
and chan@ééC%bﬁmvé@ﬁnge%%dﬂ@jP@IlX@é Hpast eotnpraced e 000

mat eri aly RS /earad asnadc Preheat 8¢ even at a

tenperature of 1300C for. five _hours .

nmafer | aITh\‘Ria§u1:$1€caF°é‘ﬁal’ﬂ’arbg rpé?]TY};i‘EF?\}]ée‘?qu“eex % CHiHR)t that
1. 574 (280%reparet Algbehaurdsartish. oEXAMPLE 33 -

Synt hesi s of PT PP 5 i cycl ohexyl net hane

di i socyanate ( sm)dlfkq%%g ¥%1m4t8ayer (99.00g,_ 0.378

mol e), PTE Di t Hiol assc&iu@ogon@lmgnapéa‘f%ﬁafdgpaﬁn

Pol ynmer (Exanple 6 pad4i96; gamdo 0085 nole) were m xed
and degassed under vacuum for 2.5, hours at_room
tenperature . THen CFBAVAS HOBF?%I}% EYEAPEr FEH was
added (@Hl st Jusnsbnthenihy tprlguvesutétisdred ofi thaim 52
Nltrogen and heat for 1 t roup

anal ysi sh§ﬁ8wed o C{]lalmlfle c%%g%ngtn%oﬁggﬁ% %lgérngugg * The
heat i ng améliustrop@ainlﬁbeammﬁqqntglémﬂrcqﬁ%oé}gent See
m xture 41 dvigcosity (730C) 1820 cP, refractive index
(e-line) 1.553 (200C) , Abbe nunber 46; and '\EO

gr Gdps [ERep5UIFUT FORVPLELRY RORESAUERERARG G GLaPtUbP

5 [00239nPEWYRPBe ﬂ&.@l@oy\_ym&G@%&Eéct&‘dﬂ@i‘romaammﬂmtic
at a tenmperature of 60C for two hours. DETDA (6.94 g )
and DVMDS (1.13g) were m xed and degassed under vacuum

at a tenperature



of 600C for two hours. The two m xtures were then
m xed at the sane tenperature and charged between
wpe®@hassed gl ass plates nold. The material wasPCT/USIH06/618889

a preheated oven at a tenperature of 1300C for five
hours. The cured material was clear and had refractive
index (e-line) : 1.575 (200§),. and Abbe nunber 41.
EXAMPLE 35 - One pot synthesis of poly thioureal/ure

t hane %tl%gaéys[erg%éo] cfotodliprakaboyylymidiganates,

di i socyanate, ( dur W% from Bayer (%%r

nol e) \ﬁé§m6’é§%§§jelé'lﬁﬂ8?§?n Heumtst e etSerrpera ure

f s tV\KTHéOuﬁSfuJP'EEnBathfmd; Lﬁal(y?oﬁeaﬁget]@a.r%mﬂ e} aimESEDA
11. 40 0. 064, n 0 ic

were ni un ef vacuum at_ r oom
t enper aiwsecyamattaﬁo ﬁwii@allmﬁetwélhﬁ<%€§£ﬁff@§e\ﬁer BT PPRIN-C

m xed g it éﬂé@est eppen 8t WiBn@ld ehar gpsh hetowersrs
preheat e d1 g |ates mold.. The material was cured in

a pr ehéé%%@oévewdatmlé‘ttléﬁﬁe‘?%?‘{ﬁoéf -of 1300C for 24
hoyy s. iﬂtae s@mfﬁﬂ FaifraihahgwaslwleanreThene esuldlsinef2

as foll actlvel , QL -
and ADDE-TRTIBer a0 SOZAT e FhVGH /5 S eeh- -~
descri bed aMSHhcmetf@mmemagenmp_4 initing embodiments.

Cb%"} OusTlgg)cguflkﬁét NS iARdgab b Br@td QRS tEARe Qﬁﬁlﬁla&& 56
ers upon rea |2§1and under st andi ngllt he det

descr | p‘t’lﬂ%iffﬁml ghe rﬂoé’ﬁééal?ﬂd?atceﬁé nvent i% Y5§l°1
coft I Uee amiirael estivag nan ‘§UWunfmad1rfeIthailéaom’S Ardm 46

al terati.ons .i nsof S hi of

the app&hded™ clsﬁfﬁspoarytgjﬁe eqU| va e%t fgo{qere gc

cl ai m polythislkf uryclowitiaharhg polyrbiedar e%lf%??é

adapt edpg%a 5@ S RAGL IV owgﬁibl@‘ @bl{;@l@ﬁ&lsl 57,
er o

an Abbe f at 1 east 32 and a nS|t¥ |l ess
than 1. QOJg?WPSn?BheWkéﬁeFeaE?l}ﬁ%’Fﬂlﬁl Vaa %&‘9 ane

The sylfsr<entaidd ngpekedr eaur et hane of cI aim1l
wher ei n _sai d _Abbe nunber, i s ai'l

suP? ur - TRBNTH HERGOPOT PSR’ e?ﬁﬁ%aeuro%%%apgl 18 & n
sai d AbhRereirbehei sofyndd?2 coopdbses! at Thest One of the

sul fur- %Oﬁ |gn gg%yﬂseaur et hane of claim 1l wherein

said refrac ex 1s at least 1.60. 5 . The

sul fur- contalnlng pol yur eaur et hane of claim1 mhereln SH

said density is less tha .25 grans/cm3 . 6 .

sul fur- contai ningypol yu ur thane of cIa|n1 re|n

48i d densitxryzLE$0n1l 15 to I t han s /an
The guUTtur- containing poly ret ne of claim

1 furt gr rising an inpact strengt at, | east 2

j oul es Wsi ng/t he | npact Energy 'Test. sul fur-

cont ai ni ng“potgur eaur et hane of cIa|n11 that I'S
prepared by tHe reaction of : (a) a sulfuﬂ gbntalnlng
pol yur et hane prepol yner; and (b) an am ne -contai ni ng
curing agentv’a3 . The sul fur- containing (IV'Db)

pol yur eaur et hane of claim8 wherein the

sul fur-containi ng pol yuret hane prepol yner conprises
the reaction of: (a) a sulfur-containing polycyanate, -
and (b) an active hydrogen- containing material.



10. The sul fur-containing pol yureaurethane of claim?9

wherein the sul fur -containing polycyanate conprises a
w@oiogit3wsshi ocyanate . |11. The sul fur-contai ni NBCT/US2006/018889

pol yur eaur et hane of claim9 wherein the sulfur-

cont ai ni ng pol ycyanate conprises a m xture of

pol yi sot hi ocyanate and a pol9i socyanate .12. The

sul fur- containing pol yureaurethane of claim9 wherein

the active hydrogen-containing material conprises SH

polyol . 13. The sul fur-contaifi ng pol yureauret hane of

claim9 wherein %ﬂ$ active hjﬁg

S
H®@t erial conpyises pol ythiol . . sulfur-__ﬁ/_—
cdhLak?in | yur eaur et hane of claim9 rei P the

active\ hydrogen- containing material conpris
m xt ur & of pol yol and a polythiol . 15. e
cont ai ni ng”polgyur eaur et hane of claim9 wherei e
active hygrogen- containing material is a hydfoxyl
functiona sul fide. 16. The sul fur-contai mQ

pol yur eaur et hane of claim 15 wherein said hydroxyl
function pawsul fide further conprises SH (Iv'd)
fupctiopali 1 - NaT :

poFSir odF AR or i S M P e o a7
chosen fhemipbltespetyPoidlolcomPpdEsR it dPaek ofie material

pol yol s .pplyetdaar bgot]y@l o1 19K ¥§ s hanateapotyahsla :and
m xtures thereof. 18. The sul fur-containing

pol yur eauret hane of cl aifm 9 whereip said active
hydrogen#%génrﬁ%n' '%k~§a er average
nol ecul ar %ig YIofxfrom g aﬁs’hnl%? to 32,000

grans/ nol el as determ ned by GPC. 19. The sul fur-
cont ai ni ng pol yur eaur et hane of claim 18 wherein said
active Wpdroger ceBnrab¥eTRIthéter i @:CRaCiatAurerlkyl,
aver agecpehgmyqr, wel,ghh1ief1 f remaabeutcd, 800ah ordiddDt c,
grans/ nol el as_determ ned bg GPC. . 20, The _sul fur-
cont ai nitRgCpofYifead®SLRANEY bf @l 5P e HHerei n sai d
prepolypngQashachLpryanag@s@nﬂhy@goxyCHﬁguhMa¥GH£q
ratio o rom2.0 to, le t : . -
containWﬁSrﬁﬁ?ﬁbfgguF%t%gﬁé 0 eg|§F%§%5t%%§r§#%’§é?Td 4
pol yol cenpeigedeaapolipeedrr fuomysdl to DO nTRanses fay
- cont ai NiRgPP! e auEst hanef xCkah M2 hiiaeebdr Stich o
pol yet her golyol is represented by the follow ng
struct ur&l tformula: H+ (0-CRRCRR-Y n ) a - (CRRCRR-Yn
- O61h - ThEeRRCRR:YIzonGhifi iy wheneireal- ccraneepfeseatm 57
hydr ogen.or (O - al . . Y. can represent ; C
an inte@@?r?%%ﬁ§%3?85ék?l%;, ??Rf§§ﬁg %pég%k%ag EH%FJ%%
i nt eger foldpving cna@@@iakkerein a , b and ¢ are chosen
such that the nunmber average nol ecul ar weight of the
po[é? d not ~exceed 82 000 grans /nolel as

d L

. . I§§v§urigr-chyaining
pol yur eaur et hane o ?ai wher gﬁ/smST}—H
sul fur-containing polycyanate and sai d acfive
hydr ogen- containing nmaterial are present in an anqggt,f)
such that the nolor equivalent ratio of (NCO + NCS) to '’
(SH+ OH) is less than 5.5 to 1.0. 24. The
sul fur-cont ai ni ng pol yureaur ethane of claim?9

HS/\/S\/\S%\/\S/\/\S/\/S\/\SA;H

(Iv'g),




wherei n said sul fur- containing polycyanate and said

active hydrogen- containing nmaterial are present in an
w@prmenso3such that the nol or equival ent rati o oPCY/NE006/018889

NCS) to (SH+ OH+ NR) , wherein Ris hydrogen or

alkyl, is less than 5.5 to 1.0. 25. The

sul fur-containi ng pol yureauset-hane of claim8 wherein

the sul fur- containing pol yurethane prepol yner

conprises the reaction of (2= polyisocyanate and

(b) a sulfur ;containi dro meg er i H
F ha ?\6?§T8f%§

26. T,
wher t he pol yi socyanate is osen fron1aI|phatkgv,h)

pol yi socyanates, cycl oaliphatic polyi socyanat es, !
aromati c pol yi socyanates, and m xtures thereof. 27.

The sul fur- contai ni ng polyureaurethane of cIain125 =
wh in said polyisocyanate is chgsen fyom IC S——
di i|socyanates, cycloaliphatic dsﬂggbyéna

diisocyanates cyclic dinmers /Zg\cycllc trlners

th reof
sul %Ejﬁgwﬂbng polyureaur hane Oal of claim

25 ereln sai d pol yi socyanate is chosen f 4
'-met hyl enebi s (cycl ohexyl isocyanate) and |so FLZ/\\S__
m xtfures thereof . 29. The sul fur-containing _In

pol yur eaur et hane of claim 25 wherein said
pol yi socyanate is chosen fromtrans, trans isoner of
4,4" -nmethylenebis (cycl ohexyl isocyanate) . 30. Thﬁ )
sulfur cont ai ni ng pol yur eaur et hane of claim 25 whef &y ! -
sai d pol yi socyanate is chosen from3 -
i socyanato-nmethyl -3 ,5,5-trinethyl cycl ohexyl -
I soxyanat e, - net a- tetranethylxylene di i socyanate (1, 3-
bis (1-isocyangho-I-nethyletayl) -benzene) and
m xtures there 31. The sdl fur-containing R3,
ponureaUrﬁtha%egff qﬁﬁp ereif the+1 HS~ SH _—
sul fur-contai ni ng! active drogen material is a
SH- cont ai ning material. 32 The sul fur- containing
pol yur eaur et hane of claim 31 wherein the SH contai ning
material is a polythiol . 33 .gThe sul fig-containing

[ yur r et han f claim32 rein [ lythigql, i
pol yur eaur et hane of claim 3 ere 1?sa _pol yt /&3\\3

chosen from al i phatsiR3_ ,
pol ythiol's, arond®ic p cbolyh%ric pol y hioIs? ¥
pnkages, pol yRRi ol s

pol yt hi ol s contai ni ng et her
contai ning one or nore sulfide |inkages. 34. The (V')
sul fur-containi ng pol yureauret hane of claim 32 wherein

the polythiol conprises at |east one nateria

represented by the follow ng structural fornmulas:

(I'va) (I'vb)(lvec) (I'vd) 35 The sul fur-containing

pol yur eaur et hanr2 of cIain132Raherein t he polythlo

conprises at |egast @ne paterjal represented -
foll owing str |%\fRJT a: X Ve) fhereiin "Ih%can
represent CH3, CO Cl tQ C10 al kyl,

0 0O
R H
R2 R2

(V' k)



cycl oal kyl, aryl alkyl, or alkyl -CO Y can represent
Cl to Co alkyl, cycloalkyl, C6 to Cl4 aryl, (CH2)p

W@ 3)oem3E&H2) q , (CH2)p (Se) m (CH2)q, (CH2)p (AE€)/U82006/018889
(CH2) g wherein mcan be an integer froml to 5 and, p
and q can each be an integer from1 to 10; n can be an
integer from1l to 30; and x Zan be an integer fromO
to 10. 3 6 The sul fur -containing pol yureaurethane of
claim 32 wherein the polythiol conprises at |east one
mat eri al repre gnt ed by the foll ow ng structural

fornmul as: (IV | ,(IV k) and (IV Ikﬁyhereln n
SH _—

i's an |nteger G4+t oH4E6
al kyl ene group, tBL?EgBrancﬁéd aIk@Iene group

havi ng one or noLe pendant groups chosen from hydroxyl
groups, al kyl groups, al koxy groups, or C5 to C8
cycloal kylene; R2 is C2 to C6 n-al kylene, C2 to C6
branched al kyl ene, C5 to C8 cygl oal kyl ene or C6 to Cl10
alkylcycloalkylene Beou ~ --R2<] ¢

(- CH2 ~-)  AS” T id ms aé%%hﬁ%f%ﬁﬁbaq$ r#O
to 10, p is independently a 1|nteger from2 to 6 , ¢

is independently an integer froml to 5 andr is

i ndependently an integer from2 to 10. 37. The (IV'})

sul fur-containi ng pol yureauret hane of claim 32 wherein
the SH-containing material conprises a m xture of
polythiog and polyol free of sulfur.38. The

sul fur-¥& ﬁ‘f%ﬁrhlnndspBPyHF%%ﬂﬁretfﬁSﬁel of° A% M I het@iGy o
th sul hlkyTa airbupg ap&brsshy@megea aptarednal gi-sud,

ydr oxy n su

sul fur- con#ﬁinlﬁbg%oﬁ§ﬁ¥ AU Erhafe e & -Losﬁpsgrﬂ%épg?ﬁxyl
sai d hydrewys, falheti onalppolalsokyi sleorns.t ber CedrmpC ses

SH-functi,enéd ik end0. rThe sul-fur; n@%ﬂk?ﬁ@ﬁ@g(k to Cg
pol yur eaur et hane _of cl'aim 8 wherein said am né

-conta|HFﬁ@FQﬁﬂwaﬁﬁyé@%ﬁt‘%dﬁbﬁ%s%%c¥ﬂﬁ%¥¥lééﬁt%ﬁrﬁqﬁf Cio

and sul UkyDorilablkRlend MpeuRds: . ~4EMCHIhe )Spul for=1, ——(-—
cont ai ni.pg p Iyureaurethane of ¢l ai erein sa

sul f ur - “Gont &F ni g “A&t Pvé H?d?gégﬁaggF€WFﬁifE8WpP|§%§ﬁ
at | easusorﬁedarmdenalycdrrwelte@reonfmma ticok , aqdis
pol yt hi ohsld,grier WE&&B £y %' 0hAY: is

pol yur eaur et hane 0 c a|n1 erein sa
sul fur- &Bﬁ?gﬁqﬁeﬁﬁlﬁc??V%Pqﬁﬂﬁﬁoééﬂnﬁhﬂé?ﬂ@l further

COBPL i SEeBe pal Mok - coﬂBalnﬂﬂﬁp@dbﬁﬂéa&ﬂﬂﬁ@h@'Bﬂ clalm 56
aim, that i s prepared, t he

I t.h .
Foact ] oRgTen (BF GHSTT TR BFFE TP OrToyar & Tpppure
an acti vé pyldrtbgen- an@rmqmymlngraatﬁﬁ|sﬁ1£uand (c) an

angge '@HQtéﬂﬂqugcgﬂ NG % ééauﬁéyﬁane oﬁscl 1m 52

sul fur-contalining p ure Rane
t he sul Wﬁ?r“éﬂéhttﬁienﬁﬁ tﬁaw&ﬁm@g crstipivies Bgdeogen material

pol yi sot i oayarakel . rdetribR1S mﬁbiy&upﬁ%al ni ng

pol¥ure?ﬁ %51 ne of claim43 erein the sul fur-
coRtai ni ySHEE%QQﬁﬂﬁJPP%@Br%FWﬁ%HHEPé Bf glaim 63
ponisoWhen&wamaﬁé apdl-ra@xyfiolfyhsotyadlatodlysulfide further

comprises SH-functionality.

65. The sulfur-containing polyureaurethane of claim 52
wherein said amine-containing curing agent is a
mixture of amine-containing compound and at least one
material chosen from polythiol, polyol and polythiol

oligomer.



46. The sul fur-contai ning pol yureaurethane of claim43
wherein the active hydrogen-containing materi al
w@owpnses pol yol . 47. The sul fur-contai ni ng PCT/US2006/018889

pol yur eaur et hane of claim43 wherein the active
hydr ogen- contai ning material conprises polythiol .48

The sul fur-containi ng polygd eaur et hane of cl ai m 43
wherein the active hydrogen- containing materi al
compniSEEeasdmﬁdﬁ&beneﬁlﬁumgﬂgﬁlbuaeﬁuﬁbdh&nétBEOblafﬁls
The squHr cont a gln ol gureaurethane of clajim

s‘1a1 ine-

46
wher ei n"sar d-p e ek e ?%rlérﬁ’oggﬁn%rb?‘na

pol yest eplmw @anogy@apI&dﬂctwneflpthy@hal podyst her
pol yol Sin@@éé&%n*&@.?atzﬁog&lly o gg[qalr% xtHLes (theneof .

50. The sulfur-containin ol yu FPeaur et hane of a|n146
wher ei nS§&PrAGt P& Ry dr¥igen- a@én?‘émbﬂfr?g‘—lﬁﬁﬁe‘?hﬁeﬁas

a munberhaverage -dehes uh fkg %l@‘hke@ﬁrétﬂ“&@eZQ@ &palm 66
32, 000 %%anslnnlel as. det er m.ned GPC. 51,

Sul fur - PRERTAT RGBTy EM: RERETo(E i FiRgs e
wher ei npsayahipalsy ethelopbiptalt iics pobypaneisent, edrbyat fre

f0||OMA ur CRRCRR- Yn) a-
( CRRCRR: 81§°$r§ l}%ts %%%C@{Ff@lﬁe @Eeﬂé‘g%er ein R c?em
repPesehpe ﬁﬁ&éﬁoéFaEHFWESHﬂlwyreawrﬁﬁhﬁnﬁeefe@%ﬁﬂm 66

CH2; n Gﬂ@réﬁﬁ.%ﬁ;ﬁﬂb@g§ém{ﬂéﬂﬁsoré rsent@d b th@NEhi18 owing
can each, be .an i.n 00, wherein a

b
and c aP&" tHoEET gﬁgﬁOV?ﬁﬁ Qﬂ?u BBt "Hudigge thereof:
nol ecul ar wei ght of the polyol does not exceed 32,00 O
grans/ mol el as determ ngd by GPC_ 52 . The
sul fur-containing pol yureaurethane of claim1l that is
prepared by the rea (a) ja polyisocyanate; (b)
a sul fur- contai n-wéerial ; and
(c) an am ne -contain . b3 .
- cont ai ni ng polyure.. . Z 52 wherein said
am ne -contalnlngi%yrlno agent ig a suRfur-containing
am ne -containing curing agent. See claim40 54. The
sul fur-contai ni ng polyu'

The sul fur

’@aurethah%3of claim52 wherein

t he pol yi socyanat e sel ecte
allphat¥%pcﬁ%%'§60yé% &rec qbép1ﬁﬁ%??39tly chosen from
poly|somy@%dbe§thaionBI@meobmdsmﬁ%an&uésgranns, and R; is

m xt ur eéh&é@{ 89hm ﬁ?drc]'él@n %‘de Wh1G60a1 ni ng

ol yur eaur et hane of “clai m 52 wherein said
F%r soCYanitid Urs ceRbIEH 1 mlavrwqtélaasu 86 cyhaiat s,

Cyc:Oalgﬁ&&ﬁﬂﬁ:aﬁhgsQﬁyﬁéwﬁdﬂialﬁﬁﬂ@mﬁrﬁidﬁ a§eﬁuaﬂaue&,-
cyclic di nd cycljc trjners t a

m xt ur e§° f%%%lsé% %%% S&Vgegl%%ﬁﬁ ﬁﬁﬁep

pol’gur ede et idme -gbnth fnimd Dolberequrdthene of claim 6
sul fur- %ﬂé&é&ﬂ“s@gdagﬁiﬂéiégﬂy'EQ§H fyﬂ aggéﬁtais chosen

SH-contai ning materi al alnin
pol yur e&tiP®tthdneisrieeat 'rﬁ%%ﬁiet‘rqiqqﬂ?@ SRt étﬁﬁxéaﬁlmon@ 5~

mat eri abiiétsnya pelybht Odna ma&rurbe Sl ddde .- contai ni ng
ggureiﬁreﬂgﬁ$e of cl aim 46 Ehereln said polythiol is
en fron uﬁhS?FEaiRﬂ%ﬁl?o Vgre?%ﬁﬁqﬁipﬁpﬂgt?¥?lm 6
poIyth!whemexn'waaﬂlamimégddnuahs;n@c&Qany agpot yidd @ s,
p0|ythlﬁb57NH2 equivalent ratio of from 1.0 NCO/0.60 NH, to
1.0 NCO/1.20 NH,.
72. A sulfur-containing polyureaurethane adapted to have a
refractive index of at least 1.57, an Abbe number of

at least 32 and a density of less than 1.3 grams/cm?,



contai ni ng ether |inkages, polythiols containing one

or nore sulfide |inkages. 59. The sul fur- containing
w@eiognswaur et hane of cl aim57 wherein the pol yrei/ob2006/018889

conprises at | east one of the followng materials :

(I'va) (I'vb)(lvec) (Ivd) 60. The sul fur-containing

pol yur eaur et hane of cl ai m5%qwherein the pol ythi ol

conprises at | east one material represented by the

fol | owiigerstructasal pdarimilg: cwhel eithal €aNpFGRIRSEBY the

CH3, CH3CO, .C i to Cl0 al kyl, cycloal kyl, aryl alkyl,

or al kyiSX "% 4h represent Cl to G o al kyl,

cycl oal kyl, Chal o E€lgoayytethp@e2ppedBymea; ( &H2) q,
(Cr2)p (Se) (3o Hahads AL RLR (L) rau(rgﬁé)g yherein m

can be an intege n each be
an i nt egEareinoat 11659 0nen oakabensh (bat éger FHEWTT t o

20 ; an@oﬁtaqgﬁngemg@eﬁgleger fromO to 10. 61. The
sul fur- ontal i ng $ ur.eaur et hane of claim57 wherein

t h& pol Yot EBnﬁ 30 PRLSITGE S6PARRe°T oHi0W Ag
mat er i allsereifl Walfl) pdMnirekchang | MepdllyMek) compitises the
wher ei nr%dsioﬂn oknteger from1l to 20 ; Rl is C to C6
n - al kyl'ene group, C3 to C6 branched al kyl ene group,
havi ng one or {(abr eppérdeitatgrioapd chosen from hydroxy
1 groups, al kxb>9r alée&veafw@@éegt@&p@auﬁ&lgoﬁawr@

cycl oal n- al kyl ene,
br hche ﬁ?@lfélﬁeco’é%altrbm@spﬁk‘i‘%%ﬁ FofBe ?f c%latla‘ ¢io

al kyI cymheoalﬂnybamé Vo DEyadlate- L4 @?d&asefn) fpom 0--1 ¢

- (- 0
to 10 Q%glym)oc Sﬁéﬁﬁeﬁ?@ lasl"%tiﬁﬁ gaen%% fom gbrﬁfx%{r%@
is mde‘ﬁéfm?éﬁtly an integer from1l to 5 and r is

I ndepengientduy ran- bBﬁ@Qﬁ{lrfgr 8B Futhuk@tnafe. of h’?ialm 73

sul fur- containin g yur eaur et hane of claimb5

wher ei NYRHEIEHSR R ‘F‘fﬁ‘ﬁ?g D B PRI AP AL s B ?Cfﬁe%t Grem
of pol ypdliyallsandopotyndld,r eadohisuldesr thédeof The

sul fur-gont al.ni ng ureauret hane of elaim 52 wherein
thegsul ur - c&%tugl ﬁlgnLX S 8° W auérr?tr?rlaflgr?]gl cla %" %
hydr oxyvheugict isendl atpmmtadelnsﬁmuﬂhe agent comprlses

sul f ur - CONLALRNGPehy Weaunet h@xﬂ? ﬂl cehahm 63-wherein
sai d hydroxyl functional polysulfjde further Conprises

SH- f unctiesRsmoeRt 1y sshossie f§8T“f1€Pflmacréfma§Fﬁ? ng NE2)
pol yur esdiidaaneaninel au\misz Wher @inbisakdons tereof .

-containin ring ent m xt u f am pe . .,

- cgﬂt ai ﬁ'il n%ug%%ounla a1r1ndm§t pP%%%feauﬁgtg*ﬁFgr?gl “TAEs &R

from potheatsigl sapdl golnangnpeliyityg clurdnpgegent 68irthke

sul fur -gantaini 0y polyureaunetbane of.chal ﬂémvg%qg,%&n

said am ne -containing curin ent is a pol yamne
havi ng BR1YtdeL - t B RAEETER |og+smpa§ -i ndependent | y
chosen z&.rrmemﬁl BRI Yrapa i aNeld) fusSeeRRdanyngm ne
(-NH), corrbl t| ons thereof. 67. The sulfur-
Cont a1 PR SRR FEatr o SRELOr ] at m 66

(a) reacting a sulfur-containing polycyanate
and an active hydrogen-containing material
to form a polyurethane prepolymer; and

(b) reacting said polyurethane prepolymer with

an amine-containing curing agent,



wherein said polyamne is chosen fromaliphatic

pol yam nes, cycl oali phatic pol yam nes, aromatic
w@eiogasisaes , and mi xtures thereof . 68. The PCT/US2006/018889

sul fur-cont ai ni ng pol yureaur et hane of claim66 wherein

said polyanmine is represented by the foll ow ng

structural follow ng formul gy@nd m xtures thereof:

wherein R1L and R2 are each i ndependently chosen from

met hyl wl%ﬂ?éyth aﬂﬁpﬂ@kﬂ tcalhdvES@ptfdﬂlﬂctgfr@UﬂﬁdezaMf B8 isast

chosen rom gen drchlforilz rﬁle 2The sulé £

cont ai nT ng p8 yure%ure TAn& of " c1F mé WAB? &F 1f ‘?5.181/ ©

am ne -beew &hbaing- s ugtany/agentvhies 4t 4leastetdayiténdby scured.

(37§h| OF1Qs %ret@og' %hé(ia?ﬁd |7'8n§1lrthe7 'CO E?\Aiﬂlxé Weacti g

- cont alg%:lﬁg pol yur eaur et hane_of claim erein said

am ne FodrhgetiprhPragenynes ithssen fbrrith an

2, 4- di agpnRrIFige- dblett_:lwlngt phtere)/. 2 , 6-dianm no-3, 5

- thyl - t t.h f

sl e -, SRR o dhuFER R =6 ST RS SRPE IR
sai d anpoleycyeoatai acnyricwsi Agpaljerdothascaaiitd NH 2

ead ‘1/3'2 Nﬁ{fma gk Hé}{{} L0, NERLQ, 60 s NHE 1 Pud Rntaining

ur -contai ning
pol yur e@eﬂryamﬁéeaa@zmweﬁoahwétuafq @Ffr nelvieotigexaprte

at Ieas&ndlp'{aﬁylaacm@unber of at least 32 and a
depsi ty_of

th / 3, when at

o0 T ariins Phortii JopRr i fea b famgpen-
(a) a potnturiainbanetdripiolcpmeriseqard pobyoantzen neg sulfur.
) C%nt ai f NG GYE, Pngfagﬂh% -sher el At 18a§%9\9‘§hh§fdr§>8$n—

(b)i's a sulfurcontaining materia
sul f ur - cCeRiALRENYR POT\RIr CQUPBL ¥RMEBILEEAL m 72

whegx ei nm@@ln@tmhyaf e&mme 78" eﬂgiéflr@rsa@anaatﬁ@é U ogen-
reaction t&&ﬁé nat e ,- and %%2( activ 1
hydroge?Pn 28n ﬁb Fpgprl%qf ar ture of polyol free
sul f ur -ebrdifnirngnpopyysdvi et hane of claim 73 wherein
sa pol vy t : r e,

po%gl so%\ hrﬁ?%t?{%gngif e?r%%sl%%x%u%gisﬂ%eclp égf% Xﬁﬂ% The

sul f ur -rebnrgNrRghpot yaamealegehane of claim 73

wherein said agjiveehydeoen @wéééglaﬂa%ecb@éﬁn fgﬁ@ur-
polyol's, polythiols, and m xtures thereof

sul fur - cont ai ni ng 68P§7ﬁ+%‘é}% &Chare I&fd@W?Etm n
sai d am ne -contai maBgr{all idag fagend mEdRikesBane

pol yam ne havi ng at Igaft { wo flCJtnCtI onal groups

i ndependent |y chos&h pr| nary am ne (-NH2),

secondary am nie) (- Nelaytingsgidondl viats tdaset beepotymez7 with

The sul fur- contai phngnpad %@gyﬁﬂ@%ﬁg cLehim 76
wherei n said am_ne -containing curi g ‘agent further

conpr i SERSLRIN BHEPtRR AP AT 4 Ver dRlgel]folpt least
pol yt hi ol57 angh ;Abbytmrﬂiexolotﬁg@ﬂereasESszAaﬁat@Qﬂamﬁty of

Comor | ST THF FedcP TRy S SUrPRR. BBnf et mpreielly cured.
poB§cyahiae encdiiddant actaire shydhegeim seddt pbhyhgpcyanate is
mat eri alposen from aliphatic polyisocyanates, cycloaliphatic
polyisocyanates, aromatic polyisocyanates, and
mixtures thereof.
87. The method of claim 85 wherein said sulfur-containing
active hydrogen-containing material is a SH-containing

material.



to forma pol yurethane prepol yner; and (b) reacting
sai d pol yurethane prepolynmer with an am ne -containing
W@ eobngp3agent , wherei n adapted to have a refracPCwES2006/018889

i ndex of at least 1.57, an Abbe nunber of at |east 32
and a density of less than 1.3 grans/era3, when at
| east partially cured. 79. ql¢gye nmethod of claim 78
further conprising reacting said pol yurethane
prepol yImy meRhsept (eaiwd Bh aliemins whf b des - €attaanihgg
mat er i aI te%oal I;De met % of ,claim 78 wherein said
sul f ur -"Eont gi m%gap%cf )chan%lte conprises a
potyi sotlis oeyhndtef @hinThe wisttwdd ehidl Sl et aihénei n
sai d SUlduussacOBLALRIG BOLYEYAALE COBBLYSER1A and o
m xture pol yi sot hi ocyanate and polyrsocyanate . 82.
The nmetBfIdodf fErai of 781 MMM&rei n said active
hy@kr.ogen@meahaangf rmﬁagm 8l CReRNiSesia Pelyol-dohesiing
sul fur. F nmet hod oft cl ai m7 wher ei n sakgi%active
hydr oge%cdﬁ’tea W RGPt i eeriy i ?éf%arrﬁoﬁ/t?w S L
The netfmnbtobna[tapm%ﬁhﬂadeel n said active

0 n r -
ol ol Tireqegp0a Py [P, 87 R Sl e ey tatra
pr eparlwlélgsaBﬁBF o &l‘lﬂiifﬁﬁ %Wé&ar @FWOHtalmng
conpri séi¥ing( @yeh€acting a polyi socyanate with a
s%f ur cont ai ni n? actjve hédro en- cont gl nin terial

e

% or m*h Poiyar eFharE Hreper e 2 SHdTED) irHg
sai d paboiyrethanetipuepolwreein samda@oammeammﬁ}ami ng

curing ey, el e e,
i ndex of&?yelde‘ggt ﬁ%g%@%@&%ﬁ %penu e?( 0 £{ eas\sét 337
and a dehdibp sPmPessCd #dnleast giZamsc m Qewvéw & less

| east patdd al.by gesh&bm’86undihatmethed ©frclaip 88red.
wher ei n sai gttglg!h‘\f/ll soc anate is chosen tromaliphatic

pof i sy &R l‘f:yjc BaCPPREL T DS Firdbeyartesring

ar onat i golpalryhsoe yamat e&,alanﬁohyudamesthhﬁée:m‘ adaB¥ed to
The WEHER% of r‘ék%(@% . WagLEl Q]; e%JéU Wrs¢ont akpi,ng
acti ve ‘hydr ogen- cont ai ning ma I's a

SH- contziiiexg ofmer ledst 88, affea r@%é@Yofocl%ﬁﬂntgan 1.3

wher ei ngSaldd calt GaAiLRI ﬁegawtp%&lt%lw &Rl yt hi ol
89. The net hod of ciai m87 whérein sald SH contai ning,

meteri & Rﬁﬂﬁ&cp§8§lﬁ_?ﬁ%&?&FeCQWPE%ﬁiﬂgyﬁhFﬁ}f%ﬁ“fogtalnlng
pol yol polBarebusdthate, Werdhe swicdhedlohrer@idniBine is

vvherein ds | f contalnln act.ive hydro -
cont ai ni n% grl g?v TS a ﬁgrar%x? J’rnunct%égn '?epeaSt .57,
pol ysul 41 débeg pumbppe CPifietahoéIe®$t c?r?alamd8$ dbesEin ofailgss

ani ne -got ai Al ggaﬁyyénpg agent is a sul fur- containing
am ne-containing curing agent . _92. An optical article

coRor | STHy BROSEPRER™ G SHEAPAF ot poiaid @4urReFRiTe 1t

wher ei nccird spel utr &abﬂré%tshaﬁ&rtﬁalal@al@headt @ulﬁk&i&%té, and
refractiyv |n ex o% | east 1.57

at | east™ 32°4nd“a®P %?1%‘? LONSE PR ﬁ%n 1p§° cg%sof“&ﬁw 3,
when atsulegsmcgartial ly cur ed.

96. The photochromic article of claim 95 wherein said
photochromic substance is at least partially imbibed
into said substrate.

97. The photochromic article of claim 95 wherein said

substrate is at least partially coated with a coating



93 . An ophthalmc I ens conprising a sul fur-containing

pol yur eaur et hane, sai d pol yureaurethane is adapted to
whaone/13038€f ract i ve i ndex of at |east 1.57, an PODES2006/018889

nunber of at least 32 and a density of less than 1.3

grans/cm 3, when at least partially cured. 94. A

photochrom c article conprigjang a sul fur- containing

pol yur eaur et hane, wherein said pol yureaurethane is

adapt ed:dn@ohawoﬁ &@aﬁprxa@&hgea& naextoh phot &@stonl cSdmount

an Abbe ﬁétof at sk ﬁZ and a density of |ess

than 1. ?%ﬁ@xméésu TH&* Phiot ochromi ¢ article of

cIQﬂ.nl9MhaMQGDEDnhr¢m1n3mptnsés @ cdkimeaSt wipardimakbyd

cur ed S oghr unt of

R s

articl e3FhtEPRYHERYS5 wherein sai d phot ochronic

SUpst ange bﬁo@&chﬁ@ﬁic Rattbad |y idThiiRedsi h&rSal daid
substrate. The phot ochr om rtlgle of claim 95

mherelﬁ*§§P8E§ﬁﬂ§fr% He8Cgt 17 s PartPl |y coat ed
W t h a spdatl(hgdohjos) Hdapthopapines, ng at | east a
phot oc G5 r nce.
The. phoPadir AATBELhe (R ARRL AN RESCRUPbEnce: |
phot oc HEGHtEcRYBaR AN eanprelels dithieggetone fulgides and
napht hopyrAmi de89. addeniphateshiimLrarticl e of cl ai m
5 wherein salg gh pt ochr.om ¢ substance is %afen fro
o sy DR o e ot der s Bub e et fllng

benzoxazﬂne3eaubenhmm%raMSat hepitt kopyranslly cured

Organo thé%@ﬂﬂgﬁﬁgo&g%gﬁgﬁﬁmagg guﬁﬁgégc gmic

and n1x res t ereo otochromc artic
conpr i Maigraadurherein Gwid Eh%“goqim%ﬁeaar@t rﬂeﬁi’ét an

at |ea%ku%lﬁﬁﬂyl§&$Mb&¥ﬁ@@osy£§d&ﬁﬂ%tr§t9h0&&£hmgﬁb§n
anount of, a photochrom c materjal_ wherein_said

phot oc Hihi 8rt§0%\F ’r%a‘g}arﬁﬁl“—?}r”la‘”ﬁ‘%/ BYnBi befreritiyesdpdex of
substr adte,lcard WhBT eidn %[bé antbheed @fi atchasacter enéda

by a refra t|v 1, ey
of at V%é?% 12 angggS dend; % 5(§¥%m%§ éihan é%ggrgﬁs
3, wherpautiddyt cpaedi al |y cured 101. A photochronlc

artdcl en GHRL8LBM1 @ SiHifde- COAINNRIa sulfur-containing
pol yur eaur et hane, an at |east_partially cured

substr a@%ly‘%mé%%h%%?d ady Bt %%ﬁ‘%t |P§r£t1a%&s‘fured

parti al dybaaated Whéfbih.%a&ﬁlﬁmbSHﬂﬂ&@Subl@ﬂ oy i sing

at | east..a Q9L OChL o G agount of, 2, PAGLOCHI O Gorprcin
materi &l €rérn sai po?yureéhrepﬁane I's a aB¥ J‘g
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grans/cm 3, whén at |east partially cured
to have a refractive index of "at least 1. 57, an Abbe

number of at least 32 and a density of less than 1.3

grams/cm’, when at least partially cured.



