ASYMMETRI C PROCESS FOR MAKI NG SUBSTI TUTED 2- AM NO- THI AZOLONES BACKGROUND
OF THE | NVENTI ON [0001] The present invention relates generally to novel

or gani ¢ swotnsdicospet hodol ogy and its application for prowiuseevg/osampounds
that are useful as inhibitors of 11b-hydroxy steroid dehydrogenase type 1.

[ 0002] Hydroxysteroid dehydrogenases (HSDs) regul ate the occupancy and
activation of steroid hornone receptors via the interconvertsion between
steroid hornones and its inactive fornri-For a recent review, see Nobel et
al., Eur. J . Biochem 2001 , 268:41 13-4125. [0003] There exi st nunerous
cl asses of HSDs. The 11-beta-hydroxysteroi d dehydrogenases ( 11 b -HSDs) is
an oxi dor gguciSase DWIRSE I Bat DN eV CepaEEnOreAahod RSEsChicobagi. ¢RIHRS acti ve
gl ucocorticosteroid (such as Cortisol and corticosterone), to the inactive
C-1 1 oxidised netabolites, cortisone and 11- dehydrocorti costernone.
Ragosh. et@l o.o rHENdegmPehegy, 1997, 155:171-180. [0004] The isoform

11- bet a- hydr oxysteroi d denydrogenase type 1 ( 11b-11SD ) is expressed in
liver, adif¥dé tiBsusesdpr mventidnunigtand pottyer blghlwetoogrtiinesi shd écegude and is a

potential .target for therapy directed at nunerous disorders that may be
Brrel 1 or at GT1S) PEHSCRBIR O MiREas P of CoparaBePE e ek I e abet o5,
obesity agghAg8aerl @E@)Qﬂv&%%ﬁh@ltﬁ{% SyshURGTLE ANHinIBE Kinge BF al®ut 80°C 1o
Endocri nol ogy, 200 1, 142:1371- 876..[0005] The 1 b-HSD isoformis also
present i Ab@AAEP Earidowiigh etpreferdble whkingh¢ tange of shpilut 8&Cetd aboutpl7alC.a role in

2000, 27504 Gk Slah etReein Fadia s pdned GaRbERoaRLR

(active f o mhn@asuans biogane of ileacthywe keto form) play a critical role in
the regul ati on of carbohydrate netabolism Increased |levels of Cortisol,

pronot es gl uconeogenesis and inhibits insulin release. This results in high

serumglu , | >tk ist+6@f di abeti ¢ pat hogenesis. Conversely,
t he knom%%i%éa%ﬁg“%%mm 1CO*\?XOI one reverses the inhibition of

insulin réldase ByPCohtinsglastio palydasiendepepdentaraphally ande burédagng enhances
insulin sensitiyiti.'These stervaphons indicate that 11 b-HSD in

pancr eat i £iadDEFoxybarguiedyelythar op By dany! trgraaled pelagtierald) dghalucocor ti coi d
met abol i spy rglieass, Qf cJafsdlcbMno rarius RodaSBF oy i L nzyme

t ar get fortt erﬁgbglgph%%?ho §%@P9§?§§%?%%“?ﬁg§§géﬁ§Fgggggﬁ§%9@?%Bg6] The
C5- subst i thutedta@aaranolitdisad ol thednestuhavEibBEN pshyawns teddiopahenthree

i nhi bitors of -HSDL . In particular, 5S -2-(bjicycle[2.2. .

| Thept an- S0ER By D8 I 14t G G HINThi & SR aRS E BRESSBITRATTY shown
bel ow, i s,01 RehLGIH i BASOIRLAKKAREkDhlAhcOfeshril S8R YT BroCUES &R YNt heti ¢
routes to prepare this 2-am nothiazolone analog entail nultiple steps and

t he use ofxthisgm aguinvidingntiwpoftaransexpehBivieciodd mahufeatiahy sStoefsokes.tivees,

enantiosel gctive addition of the isopropyl group to the C-5 at f the
parent  2- SHTBERT KEoP S L PBEOH theraCelp SO erGst B e BB or

al ter nat i y@&Yivt b&dtings hbedal agymbipalunwutid fdkisow the facile and

st ereosel ective prepar ation o . )
2-yl ami no)00893] soprBpsdre Segretrigd pijmes lhadis iy sepmendanddiaand smuotmp dingds

| oyi i all ai | ahl ' i al d snal | it f
oo ol CHRAT S et e Obbay T ri heEee Yent  on

sati sfi esfibfi he Re@UxANGAhRed poR¥hBF OViNRGr efd iteiHaRt scpiRhRAQN Gerlvelt es for
the preparing a conpound of fornula 2, its tautomer, stereoisoner or
phar maceutiPedht ypograeisas|tee duin extenisr.ebhe floooojtersu s, tyoadhedsodiament  of
the invent] i Jethod for i,ng a, conpound of fornula 2 by reacting a
conpound %%r?tg%lr)ﬁ%l&é( st\]%&g]ﬁ b\?\ﬁgﬁ &’gﬂ‘glorrpound of formula R RL NH.

[0004] United States Patent 5,959,059 discloses a TPU made from a hydroxyl

terminated polyether, a glycol chain extender, and a diisocyanate, This TPU is described
as being useful for making fibers, golf ball cores, recreational wheels, and other uses.
[0005] In numerous applications, it would be desirable for the TBC to exhibit high
tensile strength and a high elongation at break coupled with a melting point of less than

XU

about 175°C. In many of these applications, it would also be desirable for the TBC to be



[0011] In fornulae 1 and 2, the variable X is selected fromthe group
consisting of S, O and NR whilst Yis either RC(ONH or SR'. In one
enbodi menwQ 210/ 7@2ni t rogen atom and R is sel ected frompCmarSgeoo0s2178
consi sting of hydrogen, (G -C 8)al kyl, (C2-C8)alkenyl, (C2-C8)alkynyl,
(G -C 4)al koxy(G -C 4)al kyl, (Cl- Cg)fluoroal kyl, (C -C8)Hydroxyal kyl,
(C3-C8) cycl oal kyl, (C4-Cg) bi cycl oal kyl, (C3- C8) heterocycl oal kyl,
heteroaryl, aryl, (C3-C8)cycloal kyl (C-£-C )al kyl, (C3-

C8) het erocycl oal kyl (Ci -C 6)al kyl, heteroaryl (G -C 6)al kyl and aryl (C
-C6)al kyl. [0012] In various enbodi nents of the present invention, R' in
| eavi Nng ghO&RphOLYC, th Be SRNHAEN @k J)ﬁ@dﬁvteh&tfgﬂ@lﬂ@b@@é}ﬁbﬁtdf'bgm@fm(oﬁln gnal kyl,
aryl, (C3- Cs)cycl oal kyl, an ryl (G -C 6)alkyl. [0013] The G5 su stituents
R and R afechiasdeipeisbieins pyd §e?xé‘éitfe!éwftﬁ@%€t“ﬁte group consi sting of hydrogen,
(G -Cs)al kyl, (C2-C8)al kenyl, (C2-C8)alkynyl, (C - C4)al koxy(G -C 4)al kyl,
(G-Cg)fl uoroal kyl, (G -C 8) hydroxyal kyl , (C3- C8) cycl oal kyl ,

( C3- C8) hetsemdehd valIFKHE [Natdanyl , aryl, (C3-C8)cycl oal kyI (Ci C 6)al kyl,

C3- h rocycl.oal i -C.6 Ikl,he aryl (G -C ndarIOC
g) al k;c/:fJ ) &éq%ﬁ?tﬁe gy é&%ﬂ&%" %??C&f%gﬁfﬂgdéi“h{l rtB)?:l(n ﬁ%F@”ﬁSﬂar og((en
at ons. [Ooi!,ﬂa]cn&é“of‘/tﬁfq 19&%t1§m%‘5%§®e%ﬁ‘mt\/%@cf?érﬁi%@lrbtnd'pﬂy'ﬁm}'Cﬁ!ﬂﬁd@HQﬁIs' tuents

Ra and Rb of conpound R RINH can either be the same of different groups.
Thus, Ra thst s‘el\@cm b@hi‘errubietcgrtmupl m@ms”a@tmm@pmﬁtnmm@enplpé@nu@g) al kyl ,

ggz ggg ?: lf(]{gnr f’ik}ﬁ?z (%0%1% ﬁbléﬁ, &%}%ﬂ\ %gag% %%id&%%c@wz}é thg%(m(au-cQ 4) al kyI _

(C4- CB) bi eyedial dovl the (163; mmeteq&@m @l@ddﬁﬂb% aid Ql@F QadsY boat@¥dape EGics,
C8) cycl oal kyl (C 1-C6) al kyl, (C3-C8) heterocycloal kyl (G -C 6)al kyl,

helt er oag y floTing ®a)ca. Mﬁ raaﬁdlsamld(cem €8 bapioy sa*e[mel@ecpneu@s@ Megi@At Rb i s
?&?%?al Eél?cﬂw}ng)h?%g(fp%%g) ?‘1“”%1'13’5 f?%va%ta&gcr Eg } h&né{ aL’I(kICSR{%} léf[ _OML,

C8) f | uor Oa{fd@?hhc {1 Gis, C\@)Lhychﬂ @Ewcﬁﬂekyhm (Wa3e,GBY @}&Ql BaJcka@e%) pmteetzve cloth

(C4-Cg) bic gyCl oal kyl, (C3- C8)heterocycl oal kyl, heteroar

(C3- C8) cy (haess tme%cfézpmem EQYSSS, CEYh &8RS S 108, SRISKH 5@9 ee%&lekw

het eroaryLL(lEP atgil%ll@f!v oBaht f’éﬁxﬁcﬂéd&@gﬂgﬁ%l - BOQAGL L i angther erTbodl nent,
t he present fnvention provides a klng the conpound of formula
1 by reactiwmgatarecchnmcgmmk ptssfroembtlaaes3ho dihbAlooonpduRdndktiflarauwspir¥s@©@N.  The
vari abl es in formula 3 are as defined above: [0017] In another
enmbodi nen?e“‘f‘?‘?ea‘%l?@élént i nvention provides a process for preparing a
compound gfgehpr MufiR Azd{ &Lgi%’ﬁmmlc@%vﬁﬁ%k $R%Blon Qe RN MRGSULICak! Y
acceptabl e salt thereof: [0018] The process conprises reacting a conpound
of fornul be 5ppBOKHanwi( TRUA aomppbas‘td (@fOPijr mmlﬁmldttﬂZNﬂmRm $ [0020] In

fornmulae 4,, 5 and 6, the.variahle.A is selected ro consj stin

of & o EltiRReg | OUUR LAC Fulierdn RGRRRE oS it anfhig RSt M
hal ogen, RG12A&.SREa h[g@lmcfai6‘1’1%cmgﬁglﬁgﬁnﬁom%ﬂl&a%dﬁ'a‘bBthe?ﬂ)"@tﬁm and R5
is selected fromfthe group consistin rogen, Cg) al kyl

- Cg) al kenylgjasg Cs@akperpiure ()ﬁiles{m;nahmg)% (dm U&F@hkxb%;e(l@ the@ayaticky| |

(o ) heb bl By 1SS BRI DAY B LienshEoiers B du° Rl Urn s rensite

substituted of b@;ﬁ@w@et httxhlgfé@uﬂﬁiwfm thEIBCREY6T QBN kY &ﬂ:m@ @b ktlentidiC3-

Cg) het er ocycl oal kyl ( ﬂ%ﬁ g het er oar yl Sd C6)a and aryl (G -C

6) al kyl . [Os2gR dlt«hs@rﬂfd@hﬁ it 50 wheyae lﬁféabam@ gr b@rpnszaw ORGSR R6 i s
selected oup ¢ I St C.): r.op yl,

ni t r opheny Hegirgdit’ ?m (l;rto ]ﬁ\h ‘?ﬁ%%{i’:{%’% t0 1? sfhtu&,l lﬁle E}ééscb flgg}uﬁict&r% d-: b()r]lﬁra

met hanesukdheipyfor hot air balloons, ultra-light air craft wings, and floatation devices, such as

safety vests for aireraft and watercraft. The TBC 1s also good for use in such
applications because it 1s hydrophobic in nature and can withstand continuous use at
elevated temperatures or at high humidity levels.

[8008] The subject invention more specifically reveals a coated fabric which is

comprised of at least one layer of fabric and at least one layer of thermoplastic polymer,



[0023] Furthernore, substituents R3 and R4 at G5 are each independently
sel ected fromthe group consisting of hydrogen, (G -Cg)alkyl,

( C2- C8) alwernyio1¢@2- Cg) al kynyl, (C -C4)al koxy(C r C4) al lpgir/us2009/052178

(G -Cg)fluoroal kyl, (G -Cg)hydroxyal kyl, (C3- Cg)cycl oal kyl,

(C3-C8) heterocycl oal kyl, heteroaryl, aryl, (C3-Cg)cycloal kyl (G - C6)al kyl,
(C3-C8) het erocycl oal kyl (C -C 6)al kyl, heteroaryl (C]-C 6)al kyl and aryl (G -
C6)al kyl; with the proviso that R and Rare not sinultaneously hydrogen
atons. [0024] In various enbodi ments of the present invention, substituents
Rmand Rn of conpound 6 can either be the same or different groups. Thus, Rm
i s sel ect egheldi® Mt NEC @ @uibrBemsT @t igeRtioh ﬂfd@gzaﬁum/ c@g mbm(@ Iyéiakal kyl ,
(C2-Cg) al kenyl , (C- C8) al kynyl dC4aI (G- C4)a|ky|
(Cr Cg)fl webemting(2) d(}@lnggwfe%sey«w %wnaﬂ( é&a@g){@wa%lﬂr@g}m 2 nnea: chain

(3. C8) oyl Sanay T LA bR TS Y Ca U e DSk PRIAE L by at ey

het er oar y hfGiopti6} ablkyl mqnmdjyaa:nyé (aelel @ 16 @byl tef 1@0@5.11 tSedhidia lpbWaRﬁes

selected fromthe rou tin G -C 8)al ky )al k

(C2- CB) al RSFAFIEC (6T ﬁﬂsﬁvgw ohig 308 é%we*&e % awuﬁw ﬂ(vez.%ﬁ mOTect e
C8) f 1 uor og)ekyrh w 1€<_@ i3 @1@@%@%{»@6%& K¥but ig{% t@%&&f@rl ! prad ons; wherein the
(C4- C8B) bi cycl oal kyl C8) het er ocycl oal kyl , heteroaryl aryl,
(C3-C8) cy&B@ha@w \(/@eht@vsydab kydlgcu(aC3ve: €8 yHethels Gia ot @alrMﬂe(fﬁaD;OGO)tal kyl,

it neen Y AR qud BBt TcuR) St 20 RS R 16 SRR o

[0028] Theoptefgmsvat kyhe 188 WsEgpRENEbcdiBl 88 ot hedetibAipeitucosf (py anched
chain, saturated hydrocarbon having the indicated nunber of carbon atons.

For exanphadropmbicpdlapk{d) 4 polyisenyenatoof sicdronetic Bigarbosylioacid.iami{®d t o

hyl h
sopent vt nesshBRE g GOBARL g 0 kbun B Fobitstn SR APEIRETR Lan ve

unsubstit uked nmﬁb@patvb@@alﬂoymamb el dhu etk Whengie mngmlf ebsaubgtent s as
descri bed herein throughout. 0029 The term "al kenyl " as used herein

refers tod‘amgﬁr%%?ﬁ toara veatiB Mo Bl dian a gisasy aM@éédnﬁwwl%‘aﬁlﬁthWabix&ng t he

i ndi cat ed I npl es of
a (C2-C8) A “nﬁklleny 18Tg33)§*»??§?3%26§%8?@[)§ﬁ01 ?ﬁfwﬂ&%nﬁﬂ%"@ S%I?cﬁ%qndl‘:rf(@

propyl enepoiht blitopliepethini2hbutugk en80°0 ®aAb0tyl ene, sec-butyl ene, 1-pentene, 2-
pent ene, n e, 1l-hexene, 2-hexene hexene, i soh 1- hept ene,

2- hept ene! Osﬂg’Bﬁept HePreses bIRE B ERENO - “B‘é‘t@ﬁi"dz"“ PRI Ratehe SeEe  ene,
and 1 S00CLERByisiAR: AbHKEMLr: AOHR GEBIDE UNSHDSE T L 9k 19RLT QRaLhY
substituted \?\El? one o%rrrorec g%“%tl tLue}ﬁLts agispesfc? 1e%l)whg ein belnotv1ve [ 0030]
The t er m tahkyensiblt lasr usediheeebha TBLerlsch ¢ @ngtrnal ghtl) the rércdnc heducthai n
unsat ur at egl gca bgn hav ’njg L%he i ndi fat ed nurybe{ of carbaon atons and at
| eastone PriprYBERGO 15?3% QSPYYanEAZ) EBYRIRGHPRGE SUFT R Ude, but are
not |im t@@aﬂa‘%wk‘f‘@&&@%‘iﬁ' (SNElindal &Pa)hﬁ‘@xtc&t&'é&%ﬁh%mgzz BUYREonln R8N Y 8)
2-pentync, 1-hexyne, 2-hexyne 3- hexyne, 1-heptyne, 2-heptync, 3- heptyne
1- oct yne, ti@zow})@n@mmmft(ﬁhenaér@phsbcwlmel mmhamkymahd @er@a&wl be
unsubstltyted “% ‘%nalgy bstituted Wltt 1,2 }%’D luIstlg‘uents as
descri bed eﬁ@r‘%“ﬁ beF oW H 0031 “ﬁ‘ﬂé“%‘ér%“’%il B&Qﬁ ARV RErEiM BT Y s to
an - O al kyhs .Qﬁ@id@er@%ﬂa@@l&}k@ulaﬂGlle%m%%dﬂqm@huﬂhe%{g@@@aﬁmm{)%@r exanpl e,
a (G -C 6)al koxy group includes - , -Oethyl O pro i

-Oi sopr oplggut 4.000bwherein tholB&chdsarweig 1t_a®e1tagq: mo}mgppw Welg@é/ﬂﬂkyﬂ is within

-0 sopen Lsohe hexyl . [ 0032]
The term h¥3 REDE: e f%%%%’l%uggg Uhrﬂgsl:ftéil: an?\&fhgmm % ’I’B@gﬁ&%pﬁg Ain typi cal |y
one to si mccaznbant xatmesang\ehﬁseqcntofzmm:omﬁemecmrg@l@mytﬂh@re@mﬁ ;ﬁb&}ﬂt ofroup's
hydrogen atons is replaced with an amne of fornmula -N(R C) 2, wherein each
occur r encEl@fvREohebicigsmbrdbh PPNy SORrapAte A erayaicklearb Evifpridsansk(3) a

am noal kYlinear chain extender containing 2 to 20 carbon atoms; wherein the hydrophobic polyol
has a number average molecular weight which is within the range of about 1,000 to

about 4,000; wherein the TBC has a weight average molecular weight which is within



groups include, but are not limted to, -CH2NH2, -CH2CH2NH2-, -CH
2CH2CH2NH2, - CH2CH2CH2CH2NH2, - CH 2CH2CH2CH2CH2N H2 , - CH
2CH2CH2CHRGHROHAMNSRI2, - CH2CH CH2N(CHa) 2, t-butyl am nomrerhisk09/052178

i sopropyl am nonet hyl and the |ike. [0033] The term"aryl" as used herein
refers to a 6- to 14-nenbered nonocyclic, bicyclic or tricyclic aromatic
hydr ocarbon ring system Exanples of an aryl group include phenyl and
naphthyl. An aryl group can be unsubsti4uted or optionally substituted with
one or nore substituents as described herein below. [0034 J The term
"cycl oal kyl" as used herein refers to a 3- to 14-nenbered saturated or
unsat ur at eg Befe ETSVNRADILE | MDOEOY Clalns; Rhe Whkicn Ok THT B} melthy goeear bon ring
system Included in this class are ¢ cIoaIkyI groups which are fused to a
benzene rMﬁg«h1R@@ﬁhés@ﬁtr%w@é*8‘iﬁcwo?él0 groups include, but are not linited

to, cyclo C u I
cyclopent@gﬁgxyl ﬁ%@éﬁg %ég?ﬂﬁﬁﬁkﬁﬁﬁgggﬁfe“ﬁ q%ag%%%gng&gﬁg-gggmuﬁgy
cycIoheptyipmeyGMphengByéu%&LﬁmmyeMQhﬁamadm&nxb)aﬂwﬁﬂcymkmhenﬁameényl

-1, 3,5-cycl oheptatrienyl, cycl.o cycl te cl ooct a |enyl

1, 4- cycl odtt At &y absorpent ‘?"t@%%ﬁb%t%ﬁdr(?}aﬁgg% i/faw ﬁfﬂéhﬁﬂéﬁé

oct ahydr ogaphd l't%lnec{?ﬁm LB ARG QQ@P“X/]’Y@&% ik B@H@Mﬁﬁ@éﬁﬁ ‘il»? (4§ ihe reaction
hexahydr oi ndene, t et r ahydr oi nden,” decahy robenzocyc ohept ene,
octahydrobeﬂz@cﬁdRbmbﬁhewémMWQXaﬁympob@m@ntﬁbhqmépmem@hﬂt01m1m0nuuv

t et rahydr gbe zoc 1€ dr ohept. al en taL e,

oot ahydr of BETAr e TR AR Lk e PR E RGP SR Pl o B SR P T

(I's, 3s) - bueyehebi p&%c@&b@'ﬁ@ﬁlﬁhy@bfil’{(ﬁzlu?pcﬁlboﬂ nr';iul}%ﬂﬁﬁ@@nd pl)(éy&xhﬁj[x% 1. 1] hexane,
Blcycle[2 2. 1] hept ane, bicycle[2. 2. 2] oct ane, bi cy cle% 1. 1] hept ane,

bi cycl ] 3teznm]d©%dtta§<f@he %li@%@l@@%qﬂllm]wﬁoﬁhﬁélll the by@Pei®igpayder anbanbicycl e
[3.3.]und ¢ +Ph.G d IoaIkyI
group canﬁ e ﬁ%@g st&%a%nﬁaﬁ %%@§“Pﬁh i Fﬂ? P&% %?@%ﬁ%1@0§%§

substit ue@tb@tawode@ﬁmmde fIIBlCeha@ dbﬂhgiw av L@Qaﬁ]]oktbal hetdi whadhas watﬂixmsed
herein refers to - The term "hal oal kyl ," as used
herein, r&KepREQY 552 oo t@l UGQJOQQID lgljﬂ ﬂﬂﬂkhélrfké’iﬂht eridif bt BEILABPETSf the G -C

6 al kyl g t 4S8, I L : ni ch can be
tho. same S P B e o Cas S 7 e R MLl ot
limted tegactisi f)ﬂodmcrt@mﬂ)WHydr@lﬁb&-ﬁoﬂyoﬂI{a@pmgmbwdmtéﬂc bh @u'(mbmityl 3-

br onopropyl , .pentachl or eth ., and.1, -trifluoro-2-braqno-2- chloroethyl

[ 0037] Thé‘%‘@f*’ﬁi’“%@f%r‘ﬁ (A 1‘mdbyhcini %P‘F‘*Lbf"mi‘tﬁm&&f% ??é)tﬁ‘iﬁﬁ’*“ﬁ“f‘ﬂq’anot her
term nean ey @%%dl%gﬁ'(%\woé o PhALEHmIRy ST AR &15&5@'&19@51 Qtrwf?i'&@nsc‘k’ﬁﬂn(:ha' n
al kyl, or conbi nations$ thereof, con5|st|ng of ‘car bon atgns and fromone to
t hree het émam;mm aSedﬂeigﬂ?(Mofa:hom 4,0 Qalowp; ebersinghe hgCdfas @wdldnde8ge and

wh th d f. t di z d dth
R A A R L N A L
and S canyherpt ﬁ&@@'n@hzr@ﬂ%nﬁ%h&ﬂ i@%@hfin Hﬁqal&@t&m@q &wsw@oup Exanpl es

i ncl ude - CH2- CH2- - CH2- CH2- 3, -CH2- CH2-N(CH3)-CH 3,

- CH2- S- CHMIEHB, mazuqut 18y @tm@ﬁk@ dls.o@razs m@ﬂw@f n2ak @3 prarte- lﬂ:HQ«-LCH:N OCH
3. Uptot het at o

) CHZpNH? Cﬁg\l\?\é: 1%%%@1%5 & c&lg)ﬁq)zlbgﬁéﬁel Cgm(paém@gmwé IIE%S%@HF 8L(?bsérgé, Wi

het er oal kylke@: QuRidibDE soutbef 1RE i ﬂfo@t@ﬁi;m{nzmlﬁid&g J Whid- Er@uemgmt@r)ah s meant
to include the heteroatons as well. For exanpl e, et eroal kyl group is

nmeant to prEldieesaid (bB(e%iﬁrrﬁ)lF‘%tam@ﬂ-}Q@@l EO@W@W&@W@&E&W aﬁmtléﬁé“ REeer oat om
replacin ac carbon CH2S 0 t he
dePl ni It i Cg)lt] o]gmé\ C‘ﬁg{ bg%?tk@ifbr tﬁ%eon B\A}]gl Q%%% (%)Ilfi)l‘l%{][’]lt)h%l,{l gdrghbl 5%1; 5\% %aitd

het er oal kybmgie@ipictan:: bﬂxe&ﬂn@@faﬂﬁﬁyi c@h@inpd oF ol nmsmm@mc(ueeam) @xyal kyl
is meant to I1nclude, for example -CH2-O CH3 (a C3-oxyal kyl %3 with two
ORY

carbon at BrEORMPIOPE Y GOR B 48K igp S eREBHA Uhﬁfbﬁﬁoman@il‘“? ¥orgid:2cH2 OH,

and the | laxlﬁ?(?,:) a linear chain extender containing 2 to 20 carbon atoms, or (11} the reaction
product of (1) a hydrophobic polyol or polyamine, and (2) a carboxyl terminated
telechelic polyamide sequence; wherein the hydrophobic polyol or polyamine has a

number average molecular weight which is within the range of about 1,000 to about



[0039] The tenn "heteroaryl" as used herein refers to an aromatic
heterocycle ring of 5 to 14 nenbers and having at | east one heteroatom

sel ect ed woamoniresegen, oxygen and sul fur, and contai ni RgTAIS2008@51174 car bon
atom including nmonocyclic, bicyclic, and tricyclic ring systens.
Representative heteroaryls are triazolyl, tetrazolyl, oxadiazolyl, pyridyl,
furyl, benzofuranyl, thiophenyl, benzothiophenyl, quinolinyl, pyrrolyl,

i ndol yl , oxazolyl, benzoxazolyl, imidazotyl, benzim dazolyl, thiazolyl,
benzot hi azol yl , isoxazolyl, pyrazolyl, isothiazolyl, pyridazinyl,

pyri mdinyl, pyrazinyl, triazinyl, cinnolinyl, phthalazinyl, quinazolinyl,
pyri m dyl 4 capemilayt; wixeRyTRC Gud AQeaiht Bydra@ndoRxazokyibht hibelexeEny!
group can be unsubstituted or o ptionally substituted with one or nore

subst i t uetitesrange Hedi0ged - Werkel ‘rD Henpwnd poomn] thes! ifs Bek hBEBg Pothe term
"het er oat n | fur (S
[0041] s e T e B e B e LR i A Y et o
ring systew&anpnhuamé(eydhﬂmoﬁmmunaﬂﬁﬂ PMmsabmxmyaﬂ&HHMUannmakjc and

i tr ogen, IGRIGEH S G ot it B PEFHE RO oG PPy

het er oat OELRN:RGVAR) @h@ﬁ@bb%op%thﬁ%ﬁwl%ﬁga@ﬁﬁoﬁiﬁ%@@%@hh@hﬁﬁ%@&Hmhcan be
optional Iy quaternize i ncl udi ng, including nmonocyclic, bicyclic, and
tricyclicths mgccscyfsﬁ?emsl 00thie dbpcfyfhﬂ@(bl‘)alﬁrdzbt rheyual th@”iBﬂigl%@yvsmglmvmge

et or ooy ol i b8 AF i " R st XBEeh % SoORIRTRR G0 FeFePocycl es

i ncl ude haker@@nm§maugefduneﬂnabnwmnﬂaﬁr@wm}w® exagpl es of
het erocycl es include, but are not limted to, aziridinyl, oxiranyl,

thiiranyl, triazolyl, tetrazolyl, azirinyl, diaziridinyl, d|a2|r|nyl,
oxaziridi *ﬁkf%ﬁ;t PRy, h(gg%hp i qnyhd:oxetanyl thietanyl pi peri di nyl,
plpera2|n§¥——nnr§%égf nyl , th|a2|nyl d|a2|nyl

di oxanyl , [goi2azi nsiG, 1tied pa&pm&k; vicnd stazgtiyting bﬂc@lﬂxﬁtalﬁﬂhyﬂng: apsirw ol i di nyl,
|soxazolyl furanyl furazanyl, pyridinyl, oxazolyl, benzoxazol yl,
ben2|sova@PPﬁéﬂ?ﬁlﬁﬁ%lyl benzthiazolyl, thiophenyl, pyrazol yl, triazolyl,
pyrimdin enziwd ¢ . o Lyl di.azel.yl ,

D) P 95261y Lk RPEbY L AFBR M e TSR oL
isoquinoIﬂnwhmnqummdﬂémyﬁgamﬁa@quazmhgmyﬁauﬂaﬁﬁierocycle group can be
unsubstituted or optionally substituted with one or nore substituents as

descri bed herein below. [0042] The term "heterocycloal kyl," by itself or in
conbi nat i eyt RrPHRSERIEF TN e IRMESTIBN ess otherwi se stated, cyclic
versions of “heteroal Kyl . Additronal Ty, a heteroatom can occupy t he

position §0ikhi chlltchetitlet eftbtyictantibs aatihacHadured uttheng eMdther cafbethe

nol ecul e. eter clo | include .1-(, 5, 6-

et r ahyar By predyny (ThU b Rsept G OV bamcl e GBeht b nyl

4- nor phol i, Feﬁ%‘nu@@ﬁ phalinyThe ﬂl@ﬁﬁ@?yﬁ”c%ﬁl’lﬁ@é@h%ﬂz){ Irpus Q’Idf @XBM‘;H L%EG' han-3-yl,
t et rahydr ot hi en-2-y tetrahydrot hi en-3-yl ;" 1-pi perazi ny gera2|nyl

and the Ithcenac{tr@m»ﬁ}hlsrh@cm@ﬂm cmﬂnmmﬁyﬁltxh«ww@tmsnui;etwh@ﬁe|hmdmrp fEes to an

al kyl gro the indi.cat n.one or nore
ot Ve i P S e E A T R P R Do B R A SR8 oo,
Exanpl es Qhehty gﬂ'l@)ﬁxfa-}\)‘g_{bblg ﬁ)@lﬂ/@ﬁhdqrhcdmh@ﬁi ahp@nBleB@hr Weight ®Bich @ witkii2OH,

- CH2CH2OH, - CH2CH2CH CH2 CH2 CH2 CH2 CH, 2CH2CH2CH2CH2CH - CH

2 CH2 CHP CHErGHRIGHXEHbovind OB arrbRieldt. Vel Bhleens: whereghe ?[’@dmp vsugigtawl@é@nt s f or

t he groups ref rred | hetero I | ken
cycloalkypu)%gf (%$1W% %& 3 Wiy y}Fo%ﬁﬁe%yb%b%d)L%gbg @%@ oal ke nga be
sel ect ed b@mmxaldaag ivethih @k rfglrg,eupsomaludvmgrhexﬂ%dt\erﬁouagm«d\cc&lur OBigtt , -

NRd' Rd" , -SRd' . -halo, -SiRd'Rd" Rd'", -O(OQRd\ -C(QRd\ -CRRd" , -
CONRd' Rd" (Mn} @@(qumdﬁzd assay_qrermapdiRcgonal SMRE: " Q(O)NR d' Rd” , - NRd' " SO

2NRd" Rd Gd\llgfj C%l?e@bPA%g(xwahaN%n pdNRRg A A p@c‘ﬁ%‘yof this invention can be

the reaction product of a dicarboxylic polyamide with a hvdrophobic polyol. These

block copolymers have repeat units of the structural formula;

o O
i i
—{C-A-C-0-Z-O}—



NHC(NH2) =NRd" , -S(O Rd\ -SC2Rd' , -SO2NRd' Rd" , -NRd"SO 2Rd\ -CN and - NO2,
in a nunber ranging fromzero to three, with those groups having zero, one
or two swwetntummnise bei ng exenplary. Rd' , Rd" and Rd' ‘Pceamskooonsapendent|y
refer to hydrogen, unsubstituted (G -Cs)al kyl, unsubstituted

hetero(G -Cs)al kyl, unsubstituted aryl and aryl substituted wth one to
three substituents selected from-halo, unsubstituted al kyl, unsubstituted
al koxy, unsubstituted thioal koxy and urfsubstitutedaryl (G -C 4)al kyl. Wen
Rd* and Rd" are attached to the sanme nitrogen atom they can be conbi ned

W th the nitrogen atomto forma 5-, 6- or 7-nenbered ring. For exanple,
-NRd' R " earrdigpresesintda Wﬁﬁlﬁ]dﬁdi;djl}éﬁlb@ﬁﬂ(ﬂ? pa- @ els ity lart By plegakbhyer an al kyl
or heteroal kyl group will have fromzero to three substituents, with those
groups ha@PREFS HRm erlineeimsbrairhed lydept® bRty S{dnppainestolithis et

I nventi Ontedﬁﬂlng¥%l tHRkr Qﬁﬁlﬁ%@%}aﬁhﬂ&g';&g'llt,dﬁ.@aetgﬁ11 UﬁHQ?‘t) L&F@anr .
nonosubst it ut I'n some I ments, an-al eteroa radical wll
be unsubs#i220t88d anfFomed Ratabbwat di3g2.088i dhe ta:ﬁdsnlg)mf' Uluezdt@sate@li’reelﬂf skill

the art il t al k | ud
e 2 M0 RSl 15, S O SATRED LR OE S o 0P
substi t uemesplfresq&)meuehm% aogaheh angakir baf e@ueahﬁtmﬁédﬂee obiis are not

limted to - NOR d\ -NRd Rd , -SRd\ -halo, -Si Rd'Rd" Rd"
\ - OC( 0) lemmquzﬁ) Relriques i@@@mwnth}em (R polymayc(he) NRIEIREY reactiNgd” C(0)R

d HC( NH2) =NH, ~ -
NRa' [ " )la%? %@?%&‘jﬁ QW\I%B% E%%B%R%b %Bﬁfﬂ N%%%E?%‘g%;ﬁaﬁ . - NRd" SO
2R ", - CN2asd 12NOBe taabieings &l nigeids tRds PdtcﬁWEZ;H’ﬁl 1(12@1‘1-!, nﬁdm@bﬁwcﬁhera'ﬁm‘vc al
substltuents can_be selected from - -hal o, -OC(O Rd\

COZRd o Te @(cg}q\pl repyrpose oéétq; rmﬁihﬁdwpe Qi(f\ﬁaﬁx@(()@m@rdh‘g can RRaqt@OHZRd\ -
NRd' " SO 2I\®d] Qﬁ_ﬁ S0 2Rd" -CN and - NC2.
[0046] Sim Bﬁw°0fﬁﬁ gﬁgﬁvgﬁﬁgﬁmgﬁgﬁg¥§gsgu eteroaryl groups are
vari ed anqlﬂ(sle eCt"EIde theilomplashalpolyureBReeueOC ) Re bolyNRe tRed iy the PRactice of Re\
-CN, - N2, O) NRC. 0 OR
e . -NRe tl@n‘g@gﬂon is L{)N%C( ?@@@bt)hﬂp?%rtzpég(pm)duuq\{ﬁé}) asgdz@)]ﬁ@b%)ﬁyamlmg?iﬁq )

2) =NH, el bl NN 4= R ning 2 B 8 Rurb ALRherein thSO2NRE
R6" -NRg'gg%gggéefmﬁmg?d-Cﬁ( n,lﬁefgnnq%oa ox?ag%gaper\fﬁngEO C
4) al kyl , hm&apnMﬁb§Mymahgﬂmgamumﬁmzema@&@uﬂheﬂmow@gMnﬁnﬁeﬁ\@fumﬁen val ences

on the aronati in (St e re R ' . Re"._and Re' " . are
hdependentity Carald aiiEs S aaPeto Rttt Ta0 ey 8 i Rrgpee
unsubsti t wgeuNetes el GiidBk QJM]YA ’ihe%e%‘gbﬁ tDDtO'Qt) %j 1 30Y oo BAsYRSHdtUhedng

heteroaryl, unsubstituted aryl ( unsubstituted aryl oxy(C -
4) al kyl . Wmt wakdhyis wathinethy range ofi 80°€r @a?rS@l’C g? b@themmnlaslhla\ﬁemlbf@ﬁ’mz( efdHo
t hree subst1tuen

bel g exeRpaS iiiaehat Beathte hOLR B Re e Bl b BT OBt beeD ©

i nvent i ongnamalkyihoBic AT QRhY hrola@dRiaMd, bnd € )unsbibsitdndéednining 2 to
nnnosubstltuted I n anot’her enbodi nent, an aryl or heteroarylﬁ%roup w il be

unsubstlt@ﬂe@bDP@UmW%“$W@Hbﬁfmhéﬂwbﬁetpﬂh@h@§éUﬂméﬁ?aweﬁﬁﬂa@@ apf an aryl
or heter 0dfe, ht \\ m ik Wéil% ’ ¥erggrolf 4@& ri%(% ) a%lﬂ%@%}q{‘%ﬁg rs%l?e?%n r?lfer ein

t hr oughout tion W tTh Subst 1 tuen ormul a

-T-C(O - ( O@E]hclsh ngBtr,ﬁ/l:ﬂtg@ nﬁﬂﬂ.uﬂr&k@ght RAeEERdanit heridite, of SQO001E£H2- or a
single bond, and g is an integer of fromO to 2. AIternatlveI . tmo of the

subst i t ueRtl90GR0 Ritaaentd AEEHOZEPILE MUY iy vidyn Herarsad G jo

optional | re -\ t !
wher ei n \ﬂﬂ(ﬁ?] K gtlgecfﬁ%epep%ﬂn ﬁgﬁtféd_}g‘ﬁﬂ; th%;m ﬁ%@?ﬁﬁ%n@@ﬂé@@%@ dgg 0 2-
- S( O 2NRf 'the eictnSrodlicecband hvaﬂm@hdsblb golgnl,  tredeso@bndie omnlarb@aBec One of

the single bonds of the newring so forned nay optionally be replaced W th
a doubl e Batoxali¢ sftadyd) §/lingapshye e%q%ed%ﬁaet@inﬂrae%tvs?<bwﬂam Hedht Tht ons of

the aryl £ YorBRL LR NerPRd fERIAGE D Md Hed tituent
of the fo(r?(%i}}[)ﬁlh %gﬁé %?3??%%§2%£’ m%d g’ mg%L age’%ﬁdgpen gn% ?ntegers
of from OptlynByr ianrcdXeted utlQing e(NRanlenal ecﬁﬂpmeﬁ( alysts, S(]d))aﬂ}qadms -

However, the polymerization is conducted in a manner that will result in attaining a

weight average molecular weight which is within the range of about 50,000 to about



S(O2NR '-. The substituent Rf' in -NRf - and -S(O2NRf' - is selected from
hydr ogen or unsubstituted (C-C 6)alkyl. [0048] It is to be understood that
i f a - COAMoobmtirdsaent is present, the -COOH group can epTiuse@bloy2ibe
replaced with bioisosteres such as:OOOCFR3\\ ' N' HOH, HQHP O !
OH [0049] and the like. See, e.g., The Practice of Medicinal Chem stry;
Wermuth, C. G, Ed.; Academ c Press: New York, 1996; p. 203. [0050] It is
al so understood that coupling of two reagents frequently requires a
functional group on one of the reagent to be activated prior to coupling.
In this regard, the term"activation" denotes the standard use of

convent i oah,08¢ Diatadd. NPisreRgentirseFeinda¥@iRliBzing a GafdexXyic 869U Pards
activated via carboxyl activating agents. Reagents conprising a carboxyl
group subshyit gastderapniganinet (At edbyyatamyaricarlyoif OB AdAddreh &ee theat i ng
agents, such. ni.onyd - .chl.ori h AVAN(o: j.des .6l 1 m dazal carbonyl,
NN - oy B OB et ol 1B AR g B L bR, G2 (D or
O benzot r sapehee. ITFhel chhinNxMNndN will wpicaiie by liveorhuimekexaddr tharcoptosipat e
(HBTU), wi.th or \gn t hout 4-di net hyl am nopyri di ne ( DVAP),

1- hydr oxyﬁéﬂﬂgfcﬁli 22 81985 HOBT) , benzotri azol - 1-

yl oxy-tri igret ) L ihe yanephosphal&d (B practice of

b1 o2 oxo e o o A e B BT ypractice of

(3- ( Di et hoxyiphospheng wxiDlis, 8k trendiof df § A2@}garddakolntidg nomeiner,BEP ( 2- br ono- |
-ethyl pyridini,umtetrafluoroborate HAT NV .-tetramethyl- .. ..

V- an abens 80 PIRUHISFY G0 A BHPER: efiad b S0t O S MY dincias.

(N, N, N, Licor tietaharetdy bf @nfhenz ol dfiazehomdrs Yat bioR vt etolald iargkesad e)
PyBop (benzotriazol- 1-yloxy)tripyrrolidi nophosphoni um

hexaf | uor ophoapihsey dicdhand K@I'PE%@Fed[F@MzﬁPWFﬁ@) orpHiAteeratedr mul a 2 can

al so exist_in | OMS 4 [ 1) NG LN i onal eometric
andcont ol SREHRY BohRTRE L bEMRLIBLOHATE CRBlaBL BB PP
forms, pamntune @A YA Lhesetabat podydi§ end bp Krien Poiyaterobl dbdsaal) Merds, of a
hydrogen atom As_used herein, the tepn "isoner" is intended to enconpass
al I i somef 8% or ntiyracil RA¥ssETRE! YO stamtinairom abgrl &t hgut ¥ueBhEti ¢ forns
of the cogpaunde wlAgld BPTRRURAR -Olhc/i0kMHhanR WIRXPiARY ARLE! rgent ers and
therefore exist in drfferent enantioneric and diastereohsric forms. L
conpound carngxi.shimaer fatreadidr (amdEstan tloptdftale aivedhierovor ccavdéeasdler eonmer .
Accordingly,. ’E?L]ﬂe‘ i nvent i Qn enconpasses _corrﬁo_ur]d)s of ,{er_ml a %3 in the forns
of thei r MG CI4S BhAIa DoAY i eI dORER S b S REa! Y REREEE DY ncl udi ng
racem ¢ Mgk @S udsQOR3L D8 UBAH hSK el @R Ubk 8RS cRENS W $ 61 I N cat ed, the
term "stereoi somer” neans onhe stereol soner of a compound that is

subst ant i atrbyn fitvew, of thetr kerrsdtlbyevisondihs dohetdvat metenmplovdidisulby cetanpl e, a

stereonerical |y pure conpound E} ving one chiral. center wll 3 .
subst ant i 4019/ FEBOGHOMG PBRISUATY e IR Briufe Bime Ao isoigmg deriyed
st er eoner el CY RUCE, GRARPMBE RANEMED HIR a6lk (@ eseRY Wl & Wil Jiclae
substantially free of other diastereorrers of the conpound. | n some
enbodi mentespecivstve FeoangrGue dither agids éorcwipptudtimeonpdy deiyegiteat €rs t han about
80% by wei ght of .one stereai soner. of the.co ougﬂ. and.l ess than .about 20%
by vl ght "G VBERAA-Ear 6t Sorer et tesdBRERUNE " PRP B e B Chan
about  90%hywivejielatngaf,, @nferSiRIs L OF FQBLpR! DENF ACOMPoWA®ENTA bess than about
10% by wei ght of the other _ o

linoleic acids can dimerise to a cyclic unsaturated structure (although this is only one

possible structure; other structures, including acyclic structures are also possible).

(0020] The dimer acid products will normally also contain proportions of trimer

acids (Csq acids when using C g starting acids), possibly even higher oligomers and also

small amounts of the monomer acids. Several different grades of dimer acids are

available from commercial sources and these differ from each other primarily in the

amount of monobasic and trimer acid fractions and the degree of unsaturation.

Priplast™ polyester polyols are branched Cys dimerized fatty acids which are particuarly



stereoi soners of the conpound, or greater than about 95% by wei ght of one
stereoi soner of the conpound and | ess than about 5% by wei ght of the other
st er eoi sowensioafi7eke conpound, or greater than about 97®ChySesogbii7of one
st ereoi sonmer of the conmpound and | ess than about 3% by wei ght of the other
stereoi sonmers of the conpound.[0054] It should be noted that if there is a
di screpancy between a depicted structure and a nane given to that
structure, the depicted structure conttiots. In addition, if the

stereochem stry of a structure or a portion of a structure is not indicated
with, for exanple, bold, wedged, or dashed lines, the structure or portion
of the st iuglldsaht BydrOpldid pilesING @teqﬂa@ﬁze@m@msmm mRlglasstgreaisgener s of
it. Process of Preparation [0055] The present inventijon provi des two

pr ocesses PPHPIL: Wécwa@ﬂ@“gyw%%ﬁf Fogr Cpda Subrenia e e«d Qg Hist hi azol ones as

shown bel oty nj,zed by a
skilled a?%@ggﬂ'&%ﬁgﬁﬁ gg%% g@%??b AéﬂﬁﬁgTﬁn%ﬁﬁ %@M?Qﬁﬁﬁ&sbs of
vari ous hestlértmgaﬂlyéﬁvc epumbarﬁvezhgbyndlmuftmlvae@n witielsis mmmﬁne rergeadi nent, X

is a sulfu ato et di ment iS a su tltuted
Ayl AR S I B (e R Mt s R A R et

unsubst i t Wegtht ALYdL i@ R0iMen u&@&lfg%]mli&%ﬂz@t%ttbtauo&f*s Giﬁetm}eohyent groups Rl and
R2 at position C5 of the 2-am no thiazol one anal og depends on the choice

of the st#flhg kEronerquhpbicpelwieuedboainmientznRIPabdnRE @R 2 phlotiters
d d ch L ud t hyl ,
e bl SR PO PR TR Sl T R Lo T

bears a netdiyheceditmafs bﬁ@l@erﬁMhlagf&HQﬂa AL Ner AL, L 8iry, whél&nﬁﬁ@ﬁﬁmntd sgvention
al so contenpl ates the preparation of a conpound of formula 2 where Rl and

R2 are théasgpsesghsdlp Brmber ebapbemaons e &umﬁmhabwp vahdTlR2ei s an
t | | |, |
ot er ocych SEPBETUG BOSH Y bear AL Ruti R P A SR opg SR BRUEY 1,

di spl aci ng d¥nfinerer ﬁaheu@%dryﬂmg&dateﬁ dfepe mblbar, Sudsdsg dedpelimsd pslisbplegé oor
substituted am ne I n one embodi nent, therefore, Ra is a hydrogen
while R |§Y@W89b¢%%ﬂqb¢wu6¥“§'ﬁﬁ@y@#balkyl as descri bed herelnabove Thus,

in some ephpdi men s

exanpl e, ﬁkﬁ borﬁ dg?ﬁ%%ﬂﬁglgﬂ§#§f} %H%?ﬁgphgﬁe#g%% 8§§f§# am%her
enbodi nentijold @aglw@gs grvouptrdniNofabombOecaibanst@ns, alidyds dditanarklydls a;macget

Al ternatively, the | eaving is.a kyl or aryl .ol .[.0060]. In stil
anot her eﬁ‘afaaﬁr%%&bmltﬁéd)i mgwﬁmﬁé‘uCpﬁha@QL“;&%&}(H%@H%WQ%Oﬁ\%bﬂf@r&%r mul a 4
obt ai ned yjygAMyEAts@MPLRGYLAN AiSRhACSIRN AGACkQMen TOHSed. Adntt formul a 4
is either a sulfur atom an oxygen atom or a substituted or unsubstituted
am ne obt aipnedntayve eantiivigtatkeap groopthiate bguand dichde rtfiastdiowptopatdhe acyl

cubst 1t et Sipetent Gt GheRL] 1 PR Ewd?é‘ﬁﬁ‘ggiﬁi A Aol one

anal og depepds ’)Olﬁhtt,lhf-e&@ml an@{aaﬁehmsztzaﬁiet kepafigedion ORerepadi ment, for
instance, Rl is nethy is an |sopropyl group [0062] In another

enbodi rrenpffﬂttﬁrféhqlefa\ﬂl lrrgbgﬁawbolz Binl kﬁ/&ﬂnm lar glwsls,a’uhia%@éﬁwleaﬁ sbxghed ester,
a mesol at %i’prg tionsey (te? ?ua a?‘otbe 2§ f} ﬁ;p? a}%am ! tegqt L %9%@'09%%/2111 p@r oups are

wel | know are con e a hal ogen, Z

can be ChLﬁﬂba’lﬁma‘M omisneciode an-dyeldba@anddMIOBE-cItiBhexanedimethanol (CHDM)
5- subst i t ut ed- 2- ami not hj azol ones prepared using the inventive nethodol ogi es

i nvol ve t Red ﬁ@ymmz@pmf Balphlvat eyt dabtinghdohydapaappmcsii at e ket one to
Gat al yst BRGNS TACRT BB R A ha iR SR PR e chi v a
cyanohydr bhphmol A ethoxylates, bisphenol F ethoxylates and the like. Still, other suitable chain

extenders are 1,3~di(2-hydroxyethyl}benzene, and 1,2-di(2-hydroxyethoxy)benzene,

Mixtures of the above noted chain extenders can also be utilized.

H0023] Chain extenders with a functionality of greater than 2 may also be used with

the proviso that the resulting polymer retains its thermoplastic nature and other desired

chemical and physical characteristics. Examples of such multifunctional chain extenders



Whi | e several catalyst-ligand pairs are well known in the art, in one
enbodi nent the transition netal is alum num having a formal oxidation state
of +3. [O864piloiiigmads suitable for use with the netal cacalussedioslside
nonodentate and nultidentate |igands. In one enbodi nent, when the ligand is
nonodent ate, nore than one nonodentate ligand is typically utilized for
coordinating to the netal. [0065] In accordance with the normal definition
inthe art, "multidentate" refers to a%igand that coordinates to the
transition nmetal or its ion through two or nore atons. Thus, for exanple,
the ligand can be bidentate or tridentate. In another enbodinent, the
ligand is nil!h!it%ntzﬁkﬂ}y}(ﬁﬁu@éﬁ&f@ yakin, Rihd @bkttt thii@andoinsal s, ﬁﬂa&nmmﬂal hat
coordi nates to the netal I on through two phosphorus atons. O her

exanpl es 6haipicYEpdws érblqsgéan“d@nwmm wath difgpetspahgiiee oendesus ligdl Wengs of
phosphor us,..sul fur 0 ot her
Erbodi ment “FRe i P AP B ARE AR P BT Rt B0 00661 he
amount of eg@hddrystricain dbangte ekfeedNO mﬂbpdmm&niftﬁm@rﬂ ot ﬁﬁ.@ﬂﬁﬂ mol % t 0
about 10 nnl@b In nother Hb?dlﬂE t, anmount _can range from about 0.01
mol % to ab¥GhdiEs 0}’6”1}31“?“&1 MeHRoR H%&*J Pé? B deAther vRElS aRBRtoRA M ENge
from abourext@néelmlll% ?R:aﬁ?%ﬁreé patnpis?/gbdﬁp?@?‘r%m éi"c[éﬁt 8RR pc{lll{?ﬁltt @f ySt I'S
about 0.5 nol % @ npounas of formul ae 4, In ag tion
exh|b|t|nghmhﬁxahﬂmyuaﬂ1E5wﬂh®yﬂmow&@pbﬂmme or nnre ot her stereochenlcal
centers, her.eby.. provi de for. the gnce |ast r eoners
inventionﬂg%ﬁﬁenp 6%‘ aiﬂ&”b?ﬁﬁ%?a#ﬁ&%“&? dekgﬁéﬁ 5H€N§HF8§{H$SbnErS
of a conpaungs BkediRhmiiagyiaiansk 9 té 0068l fnierded, Fur puri fi cation
and separation of enantioners and di astereoners can be achieved by routine
procedures known in the art. Thu fogkggﬁé e t he separation of
enantioners of a conpound of for can be achieved by the use of
chiral HPLC and rel ated chronatographi c teéthni ques. Diastereoners can be

si m | arly vwsepal at@tleschR a8 oifegdrTRIANEE30 aftDWaYR n dbRalerGRARAS agan sinply
be separated physically, such as, for exanpl e, by controlled precipitation
or cryst abitpgatioon? tq t%e@g%om@gim@é@@gwﬁldwrfétwve\m&%ﬁlca%&méwé%qdp ed out
as prescr . Y r tuces that
e rout 1 ary M EhdopRanER FATRLARY YRt d TR R IR R ESS | o

per f or mi‘dpaﬁtcﬂ& menpgnaixuﬁcedm U hBetangBolof sahedi dzﬁop)mnmcmm 1%0-0C. In
anot her enbodi nent, the tenperature is in the ranPe of about 400C to about
1000C. | ndsesne St hbl-uadasaes tehend {A-dodwser diakr 6NF moptprekeed shye of about
e oy 0 20 20C1, LORIGh, %, 4SS AikypARRELIREH. BORY Bl PLALRES | ©
performed I & can be any convenient organic
or inor gaanmcboﬁnoquionEMﬂa dial. INowdvee ibdseld s apptecinpel thm:phu1k)um1lﬂfhms in
one enbodlnenh the base is selected from carbonates, phosphates,

al koxi des °f &kl @i oe ¢ tifredisshy shadhesenden gl PrEchHPbREdEY ‘Eﬂ*mflhéf ojaHgnt i on,

when perf gy n@ﬁmd??ﬁﬁé Red, E‘l%%ﬁem?e@@h&%ns g?@ ﬁ{}?écé fal %e&%f@n}% & af ter

several m utes to-after several hours depen on the re and
gquantity oﬁhnma@h&hhﬂl&mdmﬂg&emnbnxtdhperﬁﬂmesﬁhm@ﬁaQmaﬂp@ebeuwﬂ1n

Thedeternlna i on of when the eact on i s,substa tla
Tt enerhesoi e B By e el b AT bl rongeapt fa@hene. for
exanpl e, l’lg)kp’hnéfg;wﬁamgx%ld@r@@f ﬁﬁh%kgﬂmkﬁﬁts[\/@Qzﬁlluﬂﬂﬁaﬁt&?}@@tn i nvention

is not to be limted in scope by the speC|f|c enbodi ment's di sclosed in the
exanpl es, m@hm,rthmrwpimu@ndemetsdmbelgu1b1vglsmrﬁamlwnmtsofﬂa ifistamcenbbdi nents of
t he |nvent| t he inv t hat

are funct | ORE flipfyi%éh‘mr\})gl té‘imlo 1H Iswﬂpﬁémg% 8188’“8?”%‘1% py whmﬁ% éﬁ‘t“i Q! re%{]vte?v

low melting points.

{0025] The polyisocyanate used in synthesizing the thermoplastic polymer is
preferably a diisocyanate. While aliphatic diisocyanates can be utilized, aromatic
ditsocyanates are highly preferred. Moreover, the use of multifunctional isocyanate
compounds, 1.e., trilsocyanates, etc., which cause crosslinking, are generally avoided and

thus the amount used, if any, 1s generally less than 4 mole percent and preferably less



| ndeed, various nodifications of the invention in addition to those shown
and descri bed herein will becone apparent to those skilled in the art and
are i ntemsedotoonif@kl within the scope of the appended clrairms20090511h8 s end,
it should be noted that one or nore hydrogen atons or nethyl groups can be
omtted fromthe drawn structures consistent with accepted shorthand
notati on of such organi c conpounds, and that one skilled in the art of
organi c chem stry would readily appreciléte their presence. |nternolecul ar
di spl acenent approach to the synthesis of 5-disubstituted-2-

am not hi aol ones [0073] In one enbodi nent of the present invention,

synt hesi s tigh 2 Meletpar@et bsefmeimnde gemanals yf Ainyahy e&idRes RSB IUSEE
hydrocyanation of 3-nethyl butane-2- one (1), to give the corresponding

R- 2- hydr oxyitahlpgiiseyansisandpie grpmatic dgtocyanates suedf 4% Ad -mpdsagbivy forning a
nmesol ate pLi.ot 0., ﬁﬂ@ﬁfﬁ j : : W hum sul i de,. ults in
t he forna?$%ﬁ£%¢&?ﬁgﬁ%o’regb%ﬁxiﬁgﬂgg§§%§§%4§¢%ﬁgﬁ§?#%%%@Fﬁ%%%’éﬁﬁgtriIe
havi ng oppesithde(cSt,}-dikenenaheliplsthrimabane- 23 -dipdihok y-di4s- ddfock inete wadho gr oup
followed b reaﬁ{ipg of +@ _resultant carhoxylic aqiq (5) with

met hyl i sotHPOEYRRAE 4R &:ﬁ% Yl PoMITTENE ARSCEEHP RN AdEEP Yieves

(S"- 5- met ykscgakMBLEDWIL M4 hingZdl @iso Abrid (OABIL EleandNE @G angRMRQUN 1S
obtai ned by reacting (6) w'th Sam nonor bornane.” This reaction sequence is
i |l ustrat detyvrinhSohenbale-bél-digocamdiet Hainfeod droviingrexahphlay edgberyandet he

e ol Sy SRR S S PPN L DR B NPT M
Preparati eo2ef ( RiheZpodyibddvetdy ised-in Clik iRhioH bl ¥é ox) Bbaeeniotr i1 e (4)

[ 0076] TMSCN (28.8,§;E§ 0.29 nol) and N, N-di met hyl ani | ine oxide (0.2 g,
0. 0015 nopelyehe whiEy eplvart phofgmqr 7 BEna pePresvilesure@atateol ot i on was

stirred faor. i ) ner e of . nitr, s N

S ot Fahs e B O SRS RIEEA, G098 b

m Xt ur e wasthcodb®gatae-c30ai0Eg @npbthd (o dr&t2 Sl n(old)tadweight polymer end
bronD-Z-hydroxybenzyIidqneaninoé—l,2-dipheny|ethy|inino)nEth | ) - 4- br onophen
ol (1.67 §Prsdaovgserypyaignth ff iletdih sheinaishnle araprgelip roese Ko Prier e
added and .t h; X m g i b, ) ] X bl war ned
fo 23 C aRd Esheentrarel  a ol bl PR e ad iR R EEHROR, S0l oec
pressure @3OchnmgthuBic 0L)etod aydre|SA0 47 atdug | ¢,8809abént he titl e conpound. 1H

NVR (400 CDq 3) d 1,86 (septaplet, IH J =4 Hz), 1.53 , 3H)., 1.04
(d, e 171 Hz) b i Ofsigza919%015119&@)4115@%9&%58 g@ﬁﬁl‘?&ag‘@m@@% 5 N
CDA -~ 3) digldbupi .08 Sarth pid@rably 28nQbodt).98 tokbofh 1.83 ARles! B fR&AIDihe 249, 1375,
1254, 1160, 991, 841, /55 cm 1l ; Exact Mass(COHIONOSI "+ Na): cal cul ated =
208. 1 128mohesadubecheor208e hyd®pholfiapDyals aB@ iGOrand n2te Oha kxtende@DA 18 = +
12.19. Chiral GC. 85.8%.ee,. 077], Ex le.2 . Breparatign of ,
(R}~ 2- Cy ASST S AT G S n A e e DRDI b el G U (R rnge of sbou
(") -2, 3- Dhnet hyd:+ and Wil IREOYLRLTY boxyhbuhanenbbr bb@ 01l @ 41, §nPRRi40l ) was
di ssolved in 2-MeTHF (1 10 nl) under an atnDsEhere.of nitrogen. Water (2.2
m.) and CSAio(W.B8clyin exiooos hopbylwkwre! patiedland withen Soraze onabag Usk:| rred
for 3h. The,reactipon mxture was treated wth saturated,aqueous NaHCO (100
), the pridagiunp a s bRl e st R T e SRS R Mt ract ed wit b
2- MeTHF (2028p0 b )widd 1giceonbirbedt i @anbeyIRNAsET ML atnRshadywhtdzibg i ne,
dried (Na SO4) and concentrated under reduced pressure (~1 1 ?._

the TBCs used in accordance with this invention. The aromatic dicarboxylic acid wiil

typically contain from 8 to 16 carbon atoms. Some representative examples of aromatic
dicarboxylic acids that can be used include terephthalic acid, 1sophthalic acid,
orthophthalic acid, 1,8-naphthalenedicarboxylic acid, 1,7-naphthalenedicarboxylic acid,
1,6-naphthalenedicarboxylic acid, 1,5-naphthalenedicarboxylic acid, 2,6-
naphthalenedicarboxylic acid, 2,7-naphthalenedicarboxylic acid, 1,7-
anthracenedicarboxvlic acid, 2,6-anthracenedicarboxvlic acid, 2,7-

anthracenedicarboxylic acid, 2,6-phenalencdicarboxylic acid, 1,6-phenalenedicarboxylic



[0079] The residue was dissolved in 2-MeTHF (100 nmL) under an at nosphere of
nitrogen. Et3N (10.9 nL, 0.077 nol) and MsC (5.98 nL, 0.077 nol) were
added vi aveypniogems2and t he reaction m xture was stirredPCoUs2609/03H1@8 m xt ur e
was treated with saturated aqueous NaHCO 3 (100 nli), the phases were
separated and t he aqueous phase was extracted with 2-MeTHF (3 x 50 nlL). The
conbi ned organi c phases were washed with brine, dried (Na2SO) and
concentrated under reduced pressure. E€htonmatographic purification (70 g
silica gel, 10-20% Et OAc/ Hexanes) of the residual material yielded 10.36 g
(92% of the title conmpound. 1H NMR (400 MHz, CDO 3) 5 3.17 (s, 3H), 2.24
(sept upl etcid] H7-phemléhelihibokyBOadis, 2 8[’!&1)1t1dcﬂil4bdﬁddlb(ﬁikﬂlbdua BoHz); 13C NWR (

| OO MHz, CDC 3) d 116.7, 82.6, 39. 37.8, 23.1, 16.7, 16.6; IR (neat):
2979, 146@8}?%@@8@@%@3‘{%’&94@&‘ b@iwp@b@eéﬁﬁh@fb@x\é@taC%ééﬂ( C7H 3NCBS +Na) :

Goos = o G P TR DB s N R B P AR fr of

(S)-2-nmer eaplB- ;%f,xt%wdlcmétﬂhyﬂxcbm@.nﬁhmpmﬁar&d(&@l{lﬁﬁﬁﬂmdr‘b(ﬁ%b{ably!dmaﬂtﬁile( 1.2 g,
0. 097 nol) i ssol ve r he sol utiop s warned to 45
0C under é&livﬁtﬂ SRy BOBlt ﬁmc é‘ﬁ‘g 9%@? o E@P @ﬁ@ a&dw&gp “Bhution was

adj usted Tté?e;ﬁﬂ;]%]1@%«.,@@%1%1%%&9;1 Qieostbre@frgoncent rated aqueous HA . (
) - 2- Cyano- 3- net hyl but an- 2-'y| % hanesul fonate (3.1 g, 0.016 nol) was added

vi a syrinf#28hd tHe TRGQes¢on minefastwinggbe ptodrgledl ﬂx’ntrin%htwn um behe r esul t ant
sol ution ma

vor ot o PER BRI ol v R ik R PR R0R IS RS The

m xture vwami@oynee anha Telu. | 1reds, 6OcH06) T ey Srearbent hatied tdGi1600m)
sol ution gt he internal tenmperature of the resultant aqueous m xture was

kept undefhisprvgtjon cpdespiiesion widigingthe setelgchisd g anPACHpB et %@rffnL) The
conbi ned I S r

concent rat9 g H} m}:r)at%gl ng]rﬁsﬂfgm Itghcr‘b'ﬁa;r1 rggﬂmg hgggﬁwfﬂ%ga% on ?lf
silica gelgr Lme*rﬁm%’qﬁtc@é@émi@anem)ﬁonftht hgdmplsotﬂupd)lvmatmrdnad)cmnﬁb,cted the

(<S) - 2-ner capt o- %3 dlrmtagégt Chir GC of but anam de

i nt er medi S88Y CBENET G5 GENCT: 81%]] Afaa%} ‘Efsa“édﬂ%ef‘rﬁ iPAEREHEF WIBGTHL) was war med

to 85 0C unden &) @Fe’ﬂﬂ%ﬁ@@&fc@m‘?fneﬂkﬁr@’gﬁ&abiy, the TPU forming components of the
(<S')-2-Mercapto-2, 3-di met hyl butanani de was added as a solid and the

m xt ure \A@Bﬂ%@tﬂim\r@adozﬁ are 124t polyfihezsgioh utqum@bimsx@wubds tumlnzantii@uand(d

tracted |.PA i hed
ot h e AR i et AR st TR e Disase g i eebthe, "
Chr onat ogp, B!ﬁbwet& Wﬁ&h@@y&;&wn%mﬁa &@'dddé@t@‘lﬁ?@@ﬁh@@@éé‘!ﬁ&@ﬁ@s) of the

residual maferial yiel g (59% he title conmpound. 1H NMR (400
MHz, CDd ﬁledn@umw@s@@ﬂé@i @pdratéﬂ{ tOJth&ﬁ,xtHza)vr Quigplqpyocaskpg oL, 43 (s, 3H),
1.09 (d, 3 cbd 3) d

181. 5, 53p%|1"’”"”§%3‘2%1°”§@’5“g ﬁ?ﬁ“pﬁ{’ﬂ%ggmie ﬁ“?o“ég’”‘%te‘%ﬁ%’é %?%8 %buhm
1276, 111000°92mEPeleratiy &oin Mrss | ((ICEHL2ERS 1507Wa) SuicBlecoitbakgdy r 171. 0450,
measured = 171.0449. [a]D at 23 0C and 26.0 /L in ‘3 =+ 3.18. MP =
78-80 OC. PploogsEatmuamgsties wmpprasyas at thedlag of the hydrophobic polyol and the

F?;)gr E)glyf I%Ln% Lg? f’]&&%ﬁqu ﬁbﬁ%{‘f@oﬁ?[t%%%t 220°C, and preferably from about

(5)-2- Mer ¢a(ID‘CtIﬂ2D3-GiI $mtabld bitianoies @cirder(td edable the v@downlompaasntdicssol ved in

toluene (15 nl) under an atnosphere of nitrogen. Activated 3L SI eves (1.5
g) and MeZes o ferpihe PG PSivaTY OLEF Breseit ety AR tieepaally {rant hekk? i e was

var ed t0ug AR 10GinThe il SR, NARS LA 800 Lk AMaAatiscool ed to 23 0C The

m xture was treated with saturated aqgueous (20 nL), the phases were
separ at ed {H#i3d] t hellmquelousd phase taasodext rk@c”iﬂﬁdjxsvme hmEt@ﬁxcfn(de 1 &5hal). The

conbi ned org nlc Fhases wer e vvasﬂ gWIth brlg , drled é} 2%% and
concentrat“é iﬂ‘ié?@ YICEHRENP B S s i e Opfir BCOGR SR BRFFF Mt on (10 g
silica ge%cnc?@r 3&&1@19@1‘%{1 HexXa08sko 0 mﬁé’c%nr&%ﬁr‘é%ﬂwﬁﬁtﬂ%é éémlyéw%hﬁe{%at
(5")-5-isopropyl -5-ncthyl-2-(nethylthio)thiazol-4(5 H)y-one.” This materi al

was di ssolswedonmove@d yiispibicaetol,5ke exon axtr:mimombcbhmhm@c}(ahaﬁﬁ Tge
reaction is generally initiated at a temperature of from about 90°C to about 200°C, In as

much as the reaction is exothermic, the reaction temperature generally increases to about



0.015 nol, 99. 3% ee) was added under an atnosphere of nitrogen. The
solution was stirred for 4h and concentrated. Chromatographic purification
(10 g silwoaonal170820- 40% Et OAc/ Hexanes) of the resi dual pomtuseécalosyrel ded
1.73 g (64% of the title conpound. 1H NWVR (400 MHz, CDC 3, 90.15/9.85

m xture of diastereoners, signals for the major diastereoner) d 3.33-3.40
(m IH, 2.36-2.45 (m 2H), 2.21 (scptaplct, IH J =8 Hz), 1.84-1.91 (m
I11), 1.60-1.83 (m IH, 1.42-1 .68 (mi23H), 1.62 (s, 3H), 1.13- 1.30 (m
4H), 1.05 (d, 3H, J =8 Hz), 0.90 (d, 3H, J = 8 Hz); 13C NWR (100 MHz,
CDCl 3, 90.15/9.85 m xture of diastereoners, signals for the major

di ast er eonerr @ 2589C. 1The 8O %o yh&sr Will @it Bhe A3iDn 38 ubor 136 w3l ty3fdeally b35. 6,
28.2, 26.6, 25.6, 19.0, 18.4; IR (neat): 3168, 2959, 2869 1696, 1585,
1440, 1327¢lletpsé, Thopdlesid TPl gpaosmilily steseddan @ bed pesel4ppoNposthe | |) -

cal cul ate nﬁa[? = 267.1525. Chiral LC 90.15/9.85 dr.

[ 0085] Ing%ﬁ%fﬁé}&gﬁﬁ c1n I'men B‘Esynt hesis of the target 5-substituted

am not hi azthopes Htﬂzc&fﬁhl&&/i&d; lavicastilize catalyBtich cmsltrmdnmvcgmirtahmmtdf 3- net hyl
but ane- 2-one e%ffordacanoh drin WhtL i Q drolyzed to the
corresponaiﬂhgxzae%awylda@%wnﬂﬁ Eshune o ﬂB@ﬁaLw FEHAEGABIDF 1 he

car boxyl ahﬁngfe%mnw dQed d%mﬁ]%lagfht@ ohERE {BS Mt ARt ioARY lefb@8dide with
S-cxo norbornylthiourea and i ntranol ecul ar cycI i zation of the adduct under

basi ¢ condbhiaorizleaftfiondechebSHen atdiybyebefi@. @d the like. Examples of tertiary

| ] hept an- 2- y| t hyl t the
oF oduer T G0 Rt el P AR iR ! BBBe TR ihRE SR PSR | on of
(S)-2,3- Dbéfﬁfﬁy@)éhs Rrw %ﬁérﬂﬁt@dﬁh%bw V4 B O Riaf§ bi @wc(ém 5&&%@(]}1}5{\@0\1 (28.8

g, 0.29 nol) "and iV, N-di net hyl ani | ine OX|de((5 wer e
di ssol vedby N«ﬁmﬂtﬂ(?@eﬁﬂﬁ‘}’éhwlmh@ joesed t ant sol uti on was stirred for |h at

ol ) was. G0N vi Doy enge s i T Rt A e O °

2- ((B) - ((hRER otaisz(iﬁ)mﬁm. wil t},pxcaily be i ;1“1 the :au re of about 50,000 to about 500,000
br ono- 2- hydr oxybenzyl i deneam no) - | ethylim no) met hyl ) - 4-br onophen

ol (1.67 altgnﬁwcsfunblb)fr@mabwﬂ@@ H9@amhﬁ>phdﬁ% 1. Bdtags, widonae praskpblier e
dded andt g
o 53 oc and tsTEEH A Bt SRR b Fo P S LR R e

reduced paess¢ing td 3 periiguiod Qh@Gatd @aphiyalGP (4 2ghing }t)(()%&%mﬁ:f\tiﬂ‘d@r(ﬁl t | e
conpound. 1HNI\/R 400 MHz, CDC 3 d186{ eptaplet, IH. J =4
(s, 3H), 100321 (d, Whep amaboymplepulan womht §PUzR) naer% desipy, it ganhe ZKCE‘EVQCH) 130

oot )1?0252%?“%%*? | Sty %f?%é%}%&?t BB utar et thopdid Red R oo 4

Na) : cal culaat2e®ic=n208. AR Sinkingadile ethosn2@&rdss li:rﬁgmgj[aa]z@ watd BPpréferabind 17.0

g/Lin CDO3 = - 28 % ee. [,0089
Pr epar at i &1 BF“‘(283701?-}’??9&”0‘3({3}&?“% d‘i“ﬁ‘eﬁ Hy lﬁ%teéﬁé?fg ’(’:i“)teci IE%C(‘i)‘ﬁ’g’O]"“%\queous

concentr aftlﬁq lH%lc(p%Q:um—) A ‘r{’@ﬁlc%l: W@sﬁa@l@&e@o&' RARL: u@{b Ak RIS e&’e%%lt in
ni trogen. 2-(trinmethyl silyloxy)butanenitrile (5 g, 0.027

mol ) was awdﬂdfeaﬁd"[ﬂ:’hﬁepq?ymtluseo wabics ldss fed Hfroele perdant ofikee duliuestomenas
cooled to 2 H 1(ﬁ”tract mllﬁl ng PAC (3 x 50 nmL). The conbi ned organic
phases we?"é“v?/’é{g’i‘? B Wi PBY dried (Nai SCU) and concentrated under

reduced pr®gayre. TiEENBLRH AR BEGuHshéd B@kddME: £ &Qscghﬁxulu: §%?engﬁ‘ix singlér 50%
Et OAc/ Hexanes) of the residual material vyiel ded 1.75 /& of the title

conpound. avddeddvRnCUEQR!IMHZealoDBRB Y- Odogetoa v(tgetﬂi@élpﬁ@phohlﬁpom g Hz), 1.44
3 100 MHz,
(CECI 3;_1) d iaé)éyaf(ageﬁwfoug%agﬁ E‘%§h8}fgurjggl‘i%rcgdtlolnlzt\;n‘{ﬁuy%() I’I‘ldﬂl%c(.[mNRh(

TPU polymer. The amount of cross linking agent used in the reaction mixture to make
the TPU polymer will depend on the desived molecular weight and the effectiveness of
the particular cross linking agent used. Usually, less than 2.0 mole percent, and
preferably less than 1.0 mole percent, based on the total moles of chain extender used in
making the TPU polymer are used. Levels of cross linking agent greater than 2.0 mole

percent, based on the total moles of ¢chain extender would be difficult to melt process.



(neat): 3433, 2973, 2882, 1725, 1460, 1377, 1247, 1164, 1120, 1045, 948,
855, 737 cm 1; Exact Mass (C6H 2G8 + Na): cal cul ated = 155. 0678, neasured
155. 0679.wpapi/maros23 0C and 17.0 g/L in CDA 3 = + 2. 83. PChiusa009@821787. 34 %
ee (nmeasure using corresponding ethyl ester). MP = 47-49 0C. X-ray Crystal
Structure Image of salt of (77?)-2-hydroxy-2, 3-di met hyl butanoic acid and

| ?-a-net hyl benzyl am ne i s appended. [0091] Exarrpl e 7 . Preparation of

5S- 2- (bi cycl e[ 2. 2. 1] hept an- 2-yl ami no) <83 -

i sopropyl -5-nmet hyl t hi azol -4(5H)-one (d) [0092]

(5}-2-hydroxy-2, 3-di net hyl butanoic acid (0.3 g, 0.0023 nol) was dissol ved
in DMF ( Thbrefis}, tantkvet dMefids Lindidy agk)t uadsriran abimosishesie pefceni thraogen.
POOVEd ? ()0 34 g, 0.0023 nol) was added vi.a syringe and the sol ution was
stirred at-EONEerEH s pl tedyliesiongr B FXPditir ea (0.27 g, 0.0016 ol ,
99. 2% ee) [ addﬁ‘ft @f‘é %&9{ )EB@ c%&tf'g; §1%l f‘x%h@lﬂuu{ ﬁa%@r(]l\ke 19“@#’61% 0. 0046
nol ) was |m"red| at el acide ropw se via 'syringe and e resultant m xture
was stirr edidloravean hvu?fgreﬂmm:whey wasedterghgred Ownt hasahurbil iedtoageedng NaHCO

3 (10 nl) . ses uere se rat ed d the aqueo hase was extracted
o L1 e onthey B BABRRR ) R AR e Bt B B e oL BB P R [ A br e,
dried (Na@x%@cr}e(ﬁﬂﬂquka%ﬁbnége@&QﬁlclhkM@ﬁnd‘t% GREp LTI @nEhEQRBRL@GIAPNI C
purlflcatlon (5 g silica gel, 10-30% Et OAc/ Hexanes) of the reSidual

mat eri al jfmmqﬂl@doloafwng h@%%l fornd We’ﬂﬁiqlll@lvdmmbwnéblc erasNNAKig00caHz

Cbd 3, 90 r for..the
di ast er eo}[rtgjr‘;)%’ §)3+gb 8{}? ?ﬁﬁ? Egngéﬁﬁmg Q[F%Q ﬁpbeml%’ ‘de%?clmlec d WIuet | H,
J = 8 Hz) \farlm&4:nﬂweﬂioﬁﬂ]adﬂlﬂ)\ws &t &0 pbuBding ﬁgcdtﬁ)sucfﬂ.asﬂfmels 6&8t1(6>mlaxﬂi'|) 1.62

(s, 3H), 1.13-1.30 (m 4 H J 8 Hz), 0.90 (d, 3H J.= 8 Hz);
13C NVR ( $96 A, let% co em@?agﬂwﬁwkﬂu’r @Dy o R PSS for t he

maj or di agl,eLeonm®ik (Hel®hierdohad3R-n2: usgcpr 1%}11(1@?&](5 ﬂ“%tugzéq}g édi%g 9, 357,

35.6, 28.2, 26.6, 25.6, 19.0, 18.4; nea 1587,
1440, 132@411)&1256, and@lgﬂ;kelﬁﬂlﬁ‘ 16’&‘$4f mnvtmhcﬁmhﬂﬂdlﬂ\myl( @eMZNZ%hﬁaIH) :

cal cul ated = 267 asured 267. 1525, Chiral hC 90,8/9.2 ng\E
CLAIM 1. P"A’Pblftki’éég “‘P%P %éieb‘F é{SFSPiP GRHQN. @8 pBERENBFT FoPmn Ed or a
taut omer, ;;steLAQIrSOBLundMg @b@& n’@ﬁ@wdu@@s IYaw%ca%QE@@urﬁlgstﬁL todefig gPf ©  RORa
conprising reacting a conpound formul a 1: a compound of fornmula R
R1 NH, whéuai e XPils hs@&re@tmnhli‘yr@iduﬂ hea g:combccmmsmémﬁrsgzpof S, O and NR, Y
is RRC(O r SR';..R,1 S, selected fromthe up consj stin drogen
(Gi - Cg) al D@h’??( Czhy& ﬁl ‘gglamex u?cézmé%a)]arikt%ﬁf?hl HR@lgﬁna1%dl>g§;gung, pom

(Cl-C4) al ma%(l%m%ﬂw)halr%le,of@@m 8@8:) fd Mﬁp,@%(kyl Ju&ﬁt yhic %);hﬁ{iik%mhlﬂg !
(C3-C8) cycl oal kyl bi cycl oal (C3- C8) het erocyc oal

het er oar ybeinamich i @8h@ghe yatigoal klg,du([ @i)"-(hoal})auﬂ(yif)“ﬁ,(fm@-w111 more tvplcailv

C8) het er ogcycl oal C (,C.&~ C6)al k aryl (G -C
Sy al kyt R SRl ebl St My ped Esnardi g GO PR ES G R Yar w1

(C3-CB) cyﬁieﬂaigkwxm ARk BPY b Gimde c8) B¢ Kkhsur&la@pgdif ot €rgasnai nggpendent | y
selected fromthe group consi'sting of hydrogen, (d-C 8)alkyl,

(C2-C8) al K%lﬁgfﬁ dlf(@@st@&)z@mylﬁy:{a or 141@1@ CHPE) kBRYED, © thy ahseyll veryGott

C8)fl uoro C8 am noal kyl
(! o hoPuSiiers HEKaTRHB IS b Ylao ik Sl SHhPRRE Yoy S5 TP et oronryl
aryl, ( CSf(meycl"n&Jm { Ged G ﬁl}iﬂbl&yﬂurmé €m—ﬁ&)1&e@m@thlqah sttt GelBhal kyl |

hcteroaryI(Cl C6) al kyl and aryl (G - CG)aIk . wherein RL and R2 are_not
si nul t aneBUBIARCHPERHBY EPNREESHEN s¢ B¢ taglis %%njr@fhlé“tgwuﬁuw: bRsitsirHly @fers

R o R AL IRIRS S R AR LA CS e B AT
( C3- C8) cyptetdahidylicss ([iQﬂl-}(fB’) bihey odsdlak §3°C in accordance with ASTM D412, They
also offer high tensile strengths of over 1000 psi (6.9 x 10° Pascals) and elongations to
break of greater than 500% as measured according to ASTM D412 at 23°C. The TPU
will also preferable have a tensile strength of greater than 1500 psi (1.0 x 107 Pascals)
and will most preferably exhibit a tensile strength of greater than 2000 psi (1.4 x 10’

Pascals).



(C3-Cg) hctcrocycl oal kyl, heteroaryl, aryl, (C3-C8)cycloal kyl (G -C 6)al kyl,
(C3- C8) heterocycloal kyl (G -C 6)al kyl, heteroaryl (G -C 6)al kyl and

aryl (G - Gvepalokygbgs2and Rb is sel ected fromthe group comeratseeny/osfi7s

(G -Cg)al kyl, (C2-Cg)al kenyl, (C2- C8)al kynyl, (G -C 4)al koxy, (G-C

4) al koxy(G -C 4)al kyl, (G -Cg)fluoroal kyl, (G -Cg)hydroxyal kyl,

(C3-C8) cycl oal kyl, (C4-Cg) bi cycl oal kyl, (C3- Cg) heterocycl oal kyl,
heteroaryl, aryl, (C3-Cg)cycloal kyl (C-i&6)al kyl, (C3-

C8) het erocycl oal kyl (G -C 6) al kyl, heteroaryl (d-C 6)al kyl and aryl (G -C

6) al kyl. 2. The process of claim1l, further conprising the formation of the
conpound of fornmula 1, conprising reacting a conpound of the formula 3 with
a conmpound of formula Y-CN, wherein X and Y are as defined in claim1. 3.
The procegé—ﬁﬁgﬁl%}iiﬁﬁﬁ wherei n the conpound of formnul a 3is

(S*-2-mer \ fi: Y- CN

is methyl :fsotgyanzza?& tﬂs#ﬂ% r&?@glé&g) %:Lﬁa%%q%ﬁpgﬁle rel n 59{ fl‘%%

i ndependent thys melteatpedeeks, Gk (S@ﬁ-S%)'tﬁh leyplrintibg pmhﬁommthnlﬁﬁgcﬁlmjLM1§;

wherein t dof formula 1 is (9S)

5- et hy!l - gﬁeﬁ% ‘Pﬁf&)a ﬂF%fle(&mzf@n/jﬁaﬁ@ m Eefswoitfé%st%}sfw&.twl
wher ei n R@uﬂ@rafﬁl suth aIlﬁ@pd?r q?r_ﬁ§§]1}0fthé:)!n?thmfg%ldl%@é]eﬂ&\/8§1M|ﬁ|ldc$ at least one

(Sj - exo- am nonor bor nane. 8. e process of claim 1, conprising reacting (

)-5-isopr bwl‘aﬁmempy‘s@dz;f mmm)ﬁamm ai)d a‘npaztmigwmf(a&-l)axfmfenmd from a
(5"-exo-am nonorb arnane % roc fss of cl n.the .c ound of
RSN

formul a 2PPYMFHC TN bﬁF 8‘@&%“ 1"’8 QFATY B ﬁ%ﬂb&l@%ﬁﬁdﬁﬁﬁméﬁn% ula 4,

or a taut enBket SEREQOLSONBIcal$ Al Hated an Q{telﬂﬁ@[a@&%&h%ﬁﬂé Jayacaeptaabl e sal t
t hereof: RnRmN conprising reacting a corg?ound of formula 5: with a conmpound

of formul §taecﬂ2wrwﬁm3mt®n i‘uhh@art@nrN%Zp 8T &d dirdancs Aerighomplagenisi sti ng

and sre; Esng petfLhd (RENERRER AATLRHR, S AHBHIR PUMIREbeAUfE coom O

consi st ngiy@if@ rhenegRimes (}Qﬂﬁb(:BStaiek}”htul( Rﬁpl%}laxh Rettydatiof §2- M)WGUXOD%‘
(G- al koxy(CrC 4) al k C8) f 1 uor oal kyl , ) hydr oxyal kyI (CS-C
) cycl oal kyi! d‘f@:‘}mﬂ%’%ﬁﬂﬁ %%auﬂ&wm(me én)thapPyarsens, 11%‘;@@69@)*%%1& %}FW

C3-C8) h h 6) al kyl
(%) nebetarnchan il el e b SRR R BB e e

6) al kyl ; whemeemidR3 and R4 arc not si mul t aneousl y hydrogen; R5 is sel ected

fromthe cansi sting of .hy C8) al k |,

(C2- C8) al %{fﬁw %%M@“A}ng R‘BW“ ?yé @&5‘3 Qkﬁﬁ%éb’@“%)%@&}“e “G@WS oF

C8) f | uor ogy 'Kyétu, 1{1@561 an)télygi @mﬁﬁl J.‘@{xlmr, tﬁ%e@ﬁ%%ﬁmef?@b l@/isoh@% mbbcr

Cg) het erocycl oal kyl, heteroaryl, aryl, (C3-C8)cycloal kyl (g -C 6)al kyl, (C3-
C8) het er ooylmr@ai%d(ghb( iCina@ b@)tahﬂcg}rlm nheteame driy paGes, 0ne) hk kyde pindThcr yl (G -C

et ol | o GBHBAVIC! THEF SHHGRYES DT REFOpnaHy T aeagheryre of Sniftle
[ >-t ol uen@glf PAY:tals e, H@a@ﬂ&%@oﬁ%t baﬁ"ﬁ‘@nﬁ@hﬁ@t?gasf B&Hﬂtcg @t gr oup
consi sting of hydrogen,” (G -Cg)al kyl, (C2- CB)alken )al kynyl, (Cr
C4) al koxy exgfegse due to the need to adequately control g gauge. In both mc.thods the rubber must
be cured under pressure, which is a time consuming process.
[0041] Compressible layers currently in use are typically comprised of materials
such as synthetic rubbers, rubber blends, and cast urethane, which have been processed
into a cetlular, or foam, form containing voids. Again, the use of rubbers typically
requires the use of solvents to dissolve the rubber matertal for processing, which must
then be evaporated prior to curing, Cast urethanes can also present complications in
processing as their pot life must be carefully controlled, and this can lead to difficulty in
mixing, casting and curing.
[(042] As the compressible tayer allows positive displacement of the printing surface

layer without causing distortion of the image, the compressible layer must exhibit good



C8) fl uoroal kyl, (Cr C8)hydroxyal kyl, (C3-C8)cycl oal kyl,

(C4-C8) bi cycl oal kyl, (C3-C8)heterocycl oal kyl, heteroaryl, aryl,

( C3- C8) cywbaalombqsei - C 6) al kyl , (C3- C8) het er ocycl oal kylPCTIGSaho8ad1Rg | ,

het eroaryl (C,-C 6)al kyl and aryl (G -C 6)alkyl; and Rn is selected fromthe
group consisting of (C -GCs)al kyl, (C2-Cs)alkenyl, (C2- C8)al kynyl, (Cr
4) al koxy, (Cr 4)al koxy(C,-C 4)al kyl, (C C8)fluoroal kyl, (C, -

8) hydr oxyal kyl, (C3-C8)cycl oal kyl, (CA-1€8)bicycl oal kyl, (C3-

C8) het erocycl oal kyl, heteroaryl, aryl, (C3-Cg)cycloal kyl (C]-C 6)al kyl, (C3-
C8) hct crocycl oal kyl (C,-C 6) al kyL heteroaryl (C, -C 6)al kyl and aryl (C,-C

6) al kyl . toovdfyerdas 06888 i0frd6l BibNIRctiWhaT@lemIIR, I8 aBinlf thd BRINREAGESS of
claim 11, wherein R and R are independently selected from (CI -Cg) al kyl . 13.
The pr 0C e 8851 BPCIAEN CPOIDTSIEP slel URIMcE & pefaldifeTthes e semsrssgplediaiin 10,
wherein t ol f 2 I OXY. neth an0| c
aci d, andI{sf%ﬁgﬁtc}gﬁr%%gﬁghgfm’?l@%g]&Eg%)(‘%% bl am{d[ Cﬁ% th I ﬂ, i gou%g%pa itS The
process ofo tirmi meddypredsgi €lapert hgh annpialsndiof nfx;mbmuﬂﬁ aéﬁizﬁEf S AND ARTI CLES
MADE W TH THER LASTI C BLOCK COPOLYMERS FI ELD QF THE | NVENTI ON [ 0001] The
present i AVERETEA S B LI P BIRRTI AGTBIEHREES 200 FHEQABY SPENY Boat ed
fabrics thalcateomauliagismgddtilizing a soft, hydrophobic thernoplastic
bl ock copol yner® (TBC ;J having a melting point which is within the range of
about 80 (3] abo&uth@@glymu@ndawhwcbh theanp fefaprimbletrmstdripnoduicesucange of
about 80"C.to This, IBC offer uni rray of .

char act er Pot “&%glf‘ﬁé{tt 057‘5186\?% fgRPS Hagilfen Véﬁf“gfmi]'tti E‘Iqi‘g’t 1?‘8%“?‘?13 BERdF act uri ng
products @foidiesie: d%RES a BAGKERQND &M iRy | NMENELIONH 0@0Rsiktad Yo

(thernopl astic pol yuret anﬁ) polymers are typically made by reacting (1) a
hydroxyl PeFMiRatesiRsEsipet Aae perschiydrangt meesthoateeisgol @reslﬂag an(idised chai n
ext ender t. nds for
cach of i R e BArREck SAREIRALE GNP RLAe YAy R B B TRTRAL TR

pol ymers padankiyatestiied Getdil eeviteac kbol SefdondT useseiof tmafmeofnkieé gis where
products are nmade by nelt pr ocesil ng.the TPU and form I’l(r:] into various
shapes t o“‘ﬁ)‘f‘ﬁ&\&é@"ﬁ& PHaElartsdda 3§WB§F IBPB‘B'éE‘ét@édlsh%‘ﬁu%?s"*%H*rcu‘ér’bw #d

nol di ng. Lum)?,rb[@gngd H%&nfﬂq&rn;gﬁlﬁml% lide manufacturing shoe sol es, hoses,
cabl e jacketing, coated fabrics such as conveyor belts, sewer Ilners and

printing Hldket sAqur(bngtcmm&mp@:abf thgqj;‘(,saﬂﬂ‘lﬁEmMQE aamdmgféﬂ&nkspm &lvasti c
fibers. [0003 4 (EUS ar e s,egrgjqntg ﬁ 6%lgmers having soft segnents and hard
segment s. STHPEFEEITIMEBEHOtHE & Ppgra ﬂeﬁ‘rmé&ﬁ%ml Ko cefadt PERHOPERES es. The

soft segnents u@ﬁ?ehq ele! déﬁﬁi;rts[,@m e h}ay %192‘)1481*@11’?%"% Q}@k?rgn RRl c)é%ﬂﬂ@srmb@é
pol yester and the hard segnments arc derived fromthe i socyanate and the

chai n ext &weers compasahdithe €RCerlderT BES caypiteaklly boalkoyef vathearnirgt yuldfer,
gl ycol s, as,1 u coI [0004] United States Patent 5,959, 059
i BB IR B T oy

di scl oses term nated pol yether, a glycol chain

ext ender, jad; a Cthkﬁ@@m%@xt&ntJM@HIRBH;@& tiﬂﬂ%ﬁélﬁ@ﬂoﬂﬁa@%ﬁﬂ&&%ﬁiw for
maki ng flbers gol f ball cores, recreational wheéls, and other uses. [0005]

| n numer oﬁ@\’aﬁb‘ﬂléfa% faons, a mﬁtahomadmbén@@swamlehﬁ arothdrentBG ekt bit hi gh
tensile Sf)és@:q% IT?&Q'%B%}) g?&%&gnﬁ% d On ?@erm%ﬁf'é@tim ‘gDIVmE.I di%ymall | ng

poi nt of lI'ess 1 han-a tions, - it woul d

al so be desntigblvefatorayti@a a@p@cbﬁiaymopb@msm I“IRQGIM et ﬂ&lrﬂlc},{n@l’

oxi datively stable to be capable of being swollen by oil, such as m neral
oi | s, andUPBO‘@%HPb‘Pftﬂl!de‘}é@ﬁ%ﬂtl"%%’étﬁ“éa %U%mhyu@r:cmrﬂmq@\s?émﬁ BR-[we06] The
soft, hydgy@&h&{:{hgrm@r nmopl asti c bl ock copolymer (TBC) utilized in the

[0046] In accordance with another aspect of the invention, a printing blanket or
slesve is provided comprising a base fayer comprising the TBC or a alloy thereof, and a
printing surface layer comprising a thermoplastic polymer or thermoplastic polymer
alloy. The printing blanket or sleeve may further include a compressible layer positioned
between the base layer and the printing surface layer, where the compressible layer

comprises a thermoplastic polymer or a thermoplastic polymer alloy having voids



practice of this invention offeis a unique array of chem cal and physical
characteristics that makes it highly desirable for use in manufacturing

pri nti ng wWbhanloati2q82pi pe |iners, conveyor belts (for foo#Charsdéoons2i7airport
baggage handl i ng, pharmaceutical product handling, and the like),

i nfl atabl e products (including air mattresses, boats, escape slides,
floating devices, life rafts, lifting devices, oil boons, safety pIatfornB
and weat her bal |l oons), coIIapS|bIe cont@irners (for vegetable oils, fuels,

| ubricating oils, heating oils, hydraulic fluids, industrial sewage, water,
w ne, and ot her beverages), protective cloth (for body bags, tents,
equipnenttmﬁmerHz&&ﬁﬁﬂkﬂeahﬁn@cohommjmﬁﬂmgk@aﬂmdhﬁ@éﬁcmamdﬁmet suits) and a
vari ety of coated fabric roducts H&Judhng auto ive |nter|g Hrlnt

decor at i v&'EPSRIRSICOARe S le¥ <R SHESIO ot A FOBA l(«dmmfrlats f &ll%hd

sti ckers, Mﬁﬁf'raﬁkﬂﬂn@ﬁg%ﬁﬁﬁutﬁQQm@@@hﬁmehQQQﬁLth%w¥ﬁE§mH§&Qué£h
accordance W his invention is semcryslalline and can be a pol yuret hane
(TPU), a ooﬂwhyecmemn%mxﬁﬁgpoam@opdkyanﬂde@nﬁmgmnﬁmeowea'ﬂotvMﬁethaneurea
(TPUU) T in the practice.of t. |nve ntio

Lensil e StRBhEReE R GRACT SR RE R4 Ty Dk, Ry PRy it PPl ¢ nan
about 250, imRBE reéin Bl @8®nt A Sdotp@Rest menamge Hord &3SrdRanwvrRibeyw COC. The
TBC enpl oyed in the gractlce of this invention is al so hydrophobic, has a
density ofreeisSranilanstiore A asdnast pleths pristing anbice &avset Preforibdpripe teadés, it is
preferable I d i racti. i nvention to have a
density ofuﬁm!ce {%ﬁt {5?% 1%grgrstg)t‘éve"n hgléiélgg"tcﬁaﬁ&%é.@ gb&;‘—tostp% %gt ance, it is

i mpor t ant jfoaB| t heThEBGintag beanét @ sleeve SRS dnybddimapphdycaitherisclsene: dit 1S
used in manufacturing coated fabrics for hot air balloggé, ultra-1ight

ai rcraft WoRyEintaring fapas &t"?@ﬁ’”él‘é‘w‘c&dwé‘d’cfﬁ“Qé“es‘aﬁét% Shd g‘*t}flérsuféwcr af t
and wat er g af by TR, ThG,L 8 AbAn0R0A (AL ikffch b SHCE.aRBLLERR] Oons because
it is hydrdpho ic in nature and can %A stand continuous use at el evated

t enper at ur@sfoaringtablic ghychismirelietaplyl @selosed pAOG8he Theyesubjectmémvent.i on more
specifically reveaI coated fabric which is conprised of. at |east one

| ayer of P&BPTES ih ool SRS OB ltwewamfthe? Hﬁﬁtﬂ%@ﬁ%ﬁf%wﬁw%& ein the
TBCis C0QTQE\!estﬁgluglnlg(ajc)mﬁﬂﬂ&sfbﬁalﬁtzétquMQQHQ:Bm%‘;m(t%)pttﬁl(mé{rj5@9&%&)%@9' yol or
pol yam nc, a polyisocyanate or an aromati Cc di Carboxylic acid, (3) a
| i near chawhoeﬂtendeﬁnobngahwnn909mtaTQD0m@wﬂbm*hﬁoﬂbnﬂoﬂkéﬁwvnthe reaction
product of obi c a _car boxyl

t er m nat ed”‘i éﬁ}“&%\é%lg %ﬁl“ﬁ/w etft}b‘tﬁ%l "t ?I dl@hgl %9‘%} “6fhobi ¢ pol yol or
pol yam nesﬂi’tﬁ?anﬁa Wmté%rttlﬁzvﬂfﬁgﬁoﬂ% 35‘5%'@@5%1\%% (Qm}cc\ﬁ@ kChrinS dindeRivide range

of about 1,01)0 to about 4,000 Dal tons; wherein the TBC has a wei ght

aver age rrbtvettltp@pnmdgh@vlmeohnugmws@ttm layee orferrfgeu@flmeen%dowo 1, 000, 000
Dal t ons; int ) thin the range
of sooc « MBS et Wyl R ) e Rt o Sitiad Phllet o
product obyfanddd atdwqﬂteabqhm yRRkY Blisrolphkrad, QI HSREHEBAL eAQErmafiv@yomat i C
dlcarboxyllc acid, and (3) a %lnear chai n _ext ender contalnlng 2 to 20

car bon at6ﬁ$ﬂnﬁmeﬁktmm?ﬁedhydﬁ@ﬁh@ﬁﬂ@ﬁﬁ@%?@wﬁﬁaﬁﬂaﬂﬁvﬁﬁeﬂ-aWé? mol ecul ar

o A S L s 2 PO S R RO,

range of adﬂaogtupamq@a@mapo Daltons and wherein the TBC has a nelting
point which is within the range of 800C to 250 C [00Q®J The present

i nvent i onltf§PE s dé@tﬂﬁ ﬁ&%}pﬂkymdlget;theeééhqsir oMl PIICHARE fag s Fealyases
conprisin é r - rface
Tayer - wnarefaR Rk aXEheef IR ASRP) Lo Ml LTSRN LS | 2

conpr i sedeofanflilp thhmidregdtieon Irpttxodtm:mmm e(ubpdiandny, dhophidliedpirgrotteoal

polyanm ne. (2) a onlgocyanatﬁ n aromat i c dicarboxylic a ? and (3) a
linear ¢ hét‘”ﬁ veva* SHEERNESHRETHIPAEED % {5 Slp RaplsgrPlEghae %Pdltdm ; lﬁe“taeact i on
product Oéﬂ IJE%XU% '1'8?(@? ARNARI T ROl Y QlerOr npdgbbfl@mtﬂﬁodtﬁt@gt ((f@tc BvERIRo%Y!
termnated te ec% i ¢ pol yaht de sequence; wherein the hydrophobic polyol or
pol yami nentedmda)fmmmdne;a puafragganiel ecutar imeidghg awhinptesiisleditchisprohided ange

of about 1,000 .t
compmtngj }')IOVIdll'l{j a base layer comprising a substrate web or sleeve; applying a

compressible layer comprising a thermoplastic polymer or thermoplastic polymer alloy



about 4, 000; wherein the TBC has a wei ght average nol ecul ar wei ght which is
within the range of 50,000 to 1,000,000 Daltons; and wherein the TBC has a
mel ti ng pworrviowhvaskt is within the range of 8Q0C t o 2500ECT/is2009B2117S
typically the reaction product of (1) a hydrophobic polyol, (2) a

pol yi socyanate or an aromatic dicarboxylic acid, and (3) a linear chain
extender containing 2 to 20 carbon atons; wherein the hydrophobic polyol
has a nunber average nol ecul ar wei ght ~wWhirch is within the range of about
1,000 to about 4,000; wherein the TBC has a wei ght average nol ecul ar wei ght
which is wthinthe range of 50,000 to 1,000,000 Daltons; and wherein the
TBC has atdkthf@aRol e ovdeeh; dndl pabEibing dtmemﬁa@ma&ﬁa\&eoGelttm 250 C. [0010]
The subject invention further reveals a cured in place liner for a
passagewa§OBPrepiiple sy Gisrgrbodayerd, nespnprpE e boist mwNtedn Bie thayere (b) a
L her Moset 6} B APSAIAGThIAAPR] dle HERIAADIRL BENGLIBLE!Blaok8Y Ehibrand (©)
a TBC coating [ayer on at |east one si of 'sald résin apbsorbent materi al

| ayer: mhemﬁﬂnxﬂhemTEKhﬂﬁnﬁQﬂﬁﬁk&@ﬁﬂmﬁ(ﬁﬂﬁﬁMhﬁdﬁ&@ﬁiﬁﬁﬁuﬂmgdﬂhbpﬁﬁhég) a

hydr ophobi ¢ anln or an aromatic
d¥cargoxykwgﬁﬁ ‘ﬁ‘”ﬁh& W@%“%?Pi %‘%ﬁﬁe é%ﬁ@ﬁé %@gﬁﬁglning 2 to|20

carbon at Wl] or 1(1 shidl ah@[%ur &ﬁiﬁkl‘nﬂ@ntmf@%ﬁ{/wﬁlon(13-1)3 nfet S QRNGR £ pRyo!  or
pol yan ne, d (2) a carboxyl term nated tei echelic pol yam de sequence

wher ei n thenhydw@bhmbmnmp@pygwvmhmpmbyﬁdmneLhaenarmmﬁﬁehaeveﬁageknmtecular
wei ght  whi Wg s{ynt in the r ng of abgu H}l 000 t Qﬁ % 000; erein the
TBC has a“WeP'ght ”&v%?%‘&@lgrﬁ et aé‘?‘ %El”gﬁ T i"“ Wit hTHEIRE PEhYS of

50, 000 t 0pAn@00PR0: Q?bzt&ﬂ risa itk VBELRLA allheoMBETRES Acddrlibigingit pol Nt whi ch
is within the range to 2500C The TBC is typically conprised of the
reaction prasgeet ei@bmtlmﬂmﬁf Hipdreshblsientissl ty arovide) pipging Metyhpraevein an
aromatic r ( [ r aining 2 to
20 car bon" B ara b hasPlden Bt PR hG Haut SHREE R80K L ge

mol ecul ar ﬁwmeghltonmuehnb;siaymdﬁaj \nnet:hetmcan@pld@n‘m ghontr 410900 to about 4, 000
Dal t ons; wherein the TBC has a wei g aver a mol ecul ar mg ght which is
within thd OPahge e %@P%@@ gl l‘51{@@?9 Wdll‘ﬁéldtc WECT BIABESHAE RRY MIAERAOTBE has a

mel ting poi . whi E(g hnd% \tﬂie@o; Q&x&%ﬁ @Eogq’ﬁkﬁﬁ A0Ge TIHR ch]IJBI dhe
subj ect invention I'so i scl oses a net I'ng a printing blanket or

sl eeve |nemmdum@wée%mmwﬁEesnMEeLMagemnenn@bhshn@*sbeuﬂnﬂnqghadb@&é
substrate web or .sl eeve; TBC in nolten f i ncl udi ng

dln a, sou f
a voi d- pr BERETSY [retse et BRR th§%1 TS guart 1§&‘B§%%§ﬁ@ﬁ%ﬁ’ﬁo meeﬁé‘ entire
sur face Ofn ﬁ%h&bl‘ﬂ@sﬁhrﬁﬂ RStk L&, QJst SJn@%‘f’f%rttlﬁf atﬁcﬁﬁénn@ylﬁg Wd%&’\@hﬁﬂ | ayer
t her eon; d providing a printing surface |ayer over said conpressible
| ayer: V\/neqr génts inheldTBE th snivanprihsedo ohe 6¢ )/elt*he}“w:ém@m?@mmr”l“dﬂifcdo oft (1) a
hydr ophobi ¢ _pol yol.. or pol yam ne, i socyanate or. an ar tic
0 ar bowy e Te gt e D b et RS SRR Bt S Ameg 8RS
carbon atBHﬁe%Qﬁnébﬂﬂmﬂﬂ%fﬁ$§@§'@mhgﬁQﬁuﬁﬂwﬂﬁoﬁééaﬁa@%ﬂ&%@h?@h@ﬁ@?h%@' or
pol yam ne, a car term nated tei'echelic polyam de sequence;
wher ei n thcezlhytdlomm@mctmpmlglﬁt b\mtlml tyaamwmgmwlmﬁwb@a%madehmbecuI ar
wei ght R E: g g abo 000 t ﬁ?? -44,.000, .Dakons;
wher ei n tﬂ‘é‘*’fé@ ﬁé‘é“%{?‘"%f"grﬁ? ‘*a o} Hig¥ DA Eé‘a‘ér ?’%ié it ‘FF“%“’% thin the
range of &CheQRO strongth, A0 QQ0n DRk dcoNEs fod Rk PSR binkheyr EBevd indShigh ARt | Ng
point which is within the range of 800C to 25Q0C. The TBC is typically
conprlseda@ﬂn@ﬁeyﬁ@dctlon product of ( 1) a hydrophobic polyol, (2) a
pol yi socy e N djc r. chain
ext ender @%ﬁ?glnﬁéﬁgﬁm gg:gggbkn at ﬁ%d”V%ﬁgigﬁlﬁwghﬁé<”%OH86$§KpoIyo
has a nunbhem @vweiragegmdn@eu] @I well Bhtpprbdiebd Bsi Wetllijais dh@otangeeof about
1,000 to about 4,000 Daltons; wherein the TBC has .a wei ght average
mol ecul ar PWBKYKORKRICEAN g ajfor AP hcabielorasiefye 6PIBOICHED 1 ks WIB0E oTeoH t ons:

and where W o of 80Q0C
to 250" C E&PE&ﬁﬁé@gﬂpﬂgf éﬁﬁ%k%ﬁﬂEgﬁgﬂb@%ﬁgﬁFﬁéié]E@H qﬂ&hﬁ : pgrspectlve
vi ew of alagei Ml i Tig: likaek eptidmdl utiyngeladelRlditional layers such as, for examoh,

fabric reinforcing ply or fayer 14 and image reinforcing ply or layer 17. The various

blanket plies or layers may be secured to one another using a suitable adhesive 13, In the



conpressible layer. [0013] FIG 2 is a cross-section of a printing sleeve

i ncluding a TPU base | ayer, a TPU conpressible layer, and a TPU printing
surface hagen1o/DHBAI LED DESCRI S*TI QN OF THE | NVENTI ON [ @0TAjS2000@5Hr8 i cl es
of this invention are manufactured utilizing a TBC that can be a

pol yuret hane (TPU). a copol yester (COPE), a copol yam des (COPA), or a

pol yur et hancurca (TPUU). The thernopl astic pol yurethane (TPU) that can be
used in the practice of this inventionlBs conprised of the reaction product
of (1) a hydrophobic polyol, (2) a polyisocyanate, and (3) a chain extender
containing 2 to 20 carbon atons; wherein the hydrophobic polyol has a
number  avenageinieat a@wllahmaa;gﬁwtm\mmghsdssi blidlafel Nesiangs: Hpréhaw thl 000 to
about 4,000 Daltons; wherein the TPU has a wei ght average nol ecul ar wei ght
which is warhilinore bpsrger srvse, 19@9(&@0111111@@@15@@@@@1@ gnseghberiaene e ng

poi nt whi g{gg Th r
m)lecular?)hn g%tlgkhgw%pﬁgaﬁpgﬁ% edf yq%§23§§%8%hmq %mpﬁﬂpgﬁgﬁgﬁ%a gr oups.
[ 0015] TheoGER#A thoMATEsSut ity of dre DRCused |n the practice of this invention
can be the reactlon progvct of a dicarboxylic g@ﬁgﬁlde W th ophobi c

pol yol . THYEE b otlke kasp %@r‘gaﬁaw%\p@% o sed ob e thE et sl r‘gltﬂ‘f or nul a;
O O -{C A1@Q#iks 1(Wﬁ@erqeshﬂpd°*t (vﬁ@t‘i %%ﬁaﬁn@bl%ﬁkéﬁﬂi‘é&dsﬁﬂ%eﬂﬁﬁoﬁn@ Here
represents Chat pért of the pol ymer "derived fro i near or branched
hydrophobnunpnuygbc@EEAspﬂ%wnaﬁ§h®thhn$1symﬁimm@cMEcﬁmM@ueEhh@pnthe|r

synt hesi s bed in great ni t.ed St t.ent 4,220,838
oha Uit ol e pEL pisar (e Sai Rt Sl aldng Rgt e bl i RSy Bear ont
4, 220, 838 sanevddni tiethe Skabese Radenh aﬂafvsﬁth%a@cart@e THCeERAaledithebeisn by
reference for the purpose of illustrating g;lyners that can be used in
t he pract pteconpehiest thwBRtivaHh "awatlké@bfm q‘fsésreft piHeigrb gyt sewhs. COPA

pol ynmers t hat ar cta and pol yacyl
| act am arténaleog%’:{ 1{{3"’%4?%}%)/{_ ‘a‘é‘t‘lép é’ed %a e n%t 0 %@g}é%f‘zmd%ﬁ%b Rt aé| ngs of
United St @L@BaaFPalﬁg?dTché’\( 223idk tﬂa?d@hed uﬂzcelropgmamdom@l n by reference for

t he purpose of illustrating this type of COPA %ner that can be used in
the pract i85 t Hiecomyenthiolyand & semarigey thof Blragdeyap AbyY ¢ 19016] The
ther mopl agicc Pol YREet @ﬁ?ﬁ%@ﬂhé?@@m%'%ﬁ%&n ;&,M@sbﬁh@ 1REAGLI ce of this
invention iI's conprised o e reaction product of oph obi c
polyan1nepﬁﬁﬁmcmépohWWQdmyﬁmdﬂﬁ;nmﬂdﬁ(STMaeahﬂLmugﬁﬁemﬁEEdbmmmagnlng 2to

20 carbon{a%ons %ﬂ he hydr ophobi c nlne has a nunber %erage
mol ecul ar ‘SHBPIGHES B O PR R § fldﬁij a%awoap 56 Y*ABESY 4, 000
Dal t ons; M@r@%mrésh@aﬂéﬁgkadh%h althﬁé&m BI% @:&ﬁ@%m@é @&%arnav@ ANk uphiseh is

W t hin the range of Dal'tons and a nelting point which
i s withinot helotlange: ofex8lento iﬂ@@lhgaga' He OHer sopbastilvwicepolojelites ( COPE)

polynmers utilized in ractice tion mr.i.sed of the
Poastton prsttit g Spys RO AT B Bl P aR SRV P g 861 o and
(3) a chaip rﬁ%t%ﬁéld%fd’&c’tﬂé ﬁicﬁfﬁ“ﬁ%t%ntc@i@@h@ﬁfnb(?fr!)]uﬁfc Wivewherein the
hydr ophobi ¢ pol yo! has a nunber average nol ecul ar wei ght which is within

t he rangel(ﬁﬁﬁbbouﬂwldb@lﬂ@ te goramiumd@ﬁ@@@ﬂ@a}bmw@gem&@inhantt heru@CPE has a

wei ght av ich s ‘

1000, 000 s e S Uale P E SPbA i Rt R AR PGS g0ac 1o
2500C. | 00 fdiedMae intBGushl bz thth thdTemuf %Ll‘éﬁff‘vmﬂﬁbt@ﬁ b@ﬁz%ki&{r&te@ﬁntb Hes
invention is typically the reaction product hydr ophobi ¢ pol yol

(2) pol yi $86yemepangprightcal Braeile fa'in@fféwnewb piga ileF duging (8Yah | i near chai n
ext ender cont ai a The techni que under which these
reactanl s? g%gﬁ%gﬁaghﬁ?%gd“(”“%tgqﬁggﬁggﬁ%%e t hernopl astic polyner is
conduct ed [aUS7} | Zi Whe€ 08IME Pd-@ipahd@IquicRRhéres, cateahy:s bs fakan o Haotrdui®dS .
However, the polynerization is conducted in a manner that will result in

at t ai ni ngage not destroyed by thermal processing that relies on shear, such as extrusion. The use
of unexpanded microspheres is preferred for use tn the present invention. Such
microspheres expand with heat and can be added during extrusion and expanded as the

TBC mixture exits an extrusion die as described below or subsequent to extrusion with

the application of additional heat. Void gauge is controlled by the proper application of



wei ght average nol ecul ar wei ght which is within the range of about 50, 000
to about500,000 DaH Ii . It is also, of course, conducted utilizing a

hydr ophobwo 2pmliogeds2and a chai n ext ender contai ning 2 toP2@/usasloomniat ons,
except for COPA in which case the hydrophobic polyol is reacted with the
carboxyl term nated tel echelic polyam de sequence. The chain extender wll
typically be a linear chain extender that contain from2 to 12 carbon atons
[0018] The hydrophobi c pol yol used in-3ynthesizing the TBCs used in the
practice of this invention, such as TPUs, can be a diol of a conjugated

di ol efin mononer, a poly(isobutylenc) diol, a polyester polyo! prepared
fromfatt Yegdi @k $ara8déNinkaddMnepredds apJtRE tb BRUANE Qurifld Qtl‘yér RfmeeH ugat ed

ol efin nmononers that can be used incl ude hydrogenated poly(butadi ene)

di ol s, anéndipdlesgenienefepsnipes sogcameyt di oitler pRyeegénareactpingtbut adi ene)
pol yol s ar y. Mct subi shj. . i.cal. Cao rati.an er the trade nanme
b YT L SRR RS Do S uPh BE by MR Rl RBE PSP M, sl GG
[0019] Fatitsytitaciod wiohy éstecemppsbiypel Isysgont ai ni ng from about 8 to about 44
carbon atons arc 1\{k}ell suited f,Pr utili zaﬂ%i on as the hydrophobic polyol in
the pract i¥E8f thissIPhvampresrbletiyisss pratersplupiodyc iy sedcspdideter eof ) are
a wel | kngnoGaRId Rty i 8Yal Lahbe. chassi Ol haRrbaryLikeaphasi(or
esters). They are normally prepared by dinmerising unsaturated | ong chain
al i phat i c pnipnee anbog yIShoreak haislpess ot &lohyatofit 13t 6. 2uieghiecbosthadsarfs, or their

esters (alkyl esters). The di cid.material. will uysual|y contain 26 to
24 car bon "SUBIEI BARFIGUTGF P & ERAH STl G Get e T A S Bdtel o)
derived fi70m5€hs ahll FE2P21NgEt NP ahe PCNDHGTRERMX W O 12688, d@'west ers) which
wll yield, respectively, Cand C 4 ditner acids (or esters) Diner acids
derived f Porddhis shambiestimadérdd whathi ok noegtaueied hordsysgthenms. | i nol ei ¢ and

| i nol enic pargicul arly wel | kn yieldi,ng C dimer acids). For

exanpl e, IE@?%JA Q,ﬁ%ilbe{ﬁ%ljr%&f?ﬂmé?ss%%a% of Bfogug%ck L&ngc%ﬁmb[fe rise to a
cyclic unsgénkatead, Gt rdgpati@rd &l bboBghIERLShd SHpPBdionaREcROSTIR! Be sdpt uct ur e;
ot her structures including acyclic structures are also possible). fOOZO]
The di ner belerdbppeoriieios ppdrathsradhd picpboes at Hiththgrapont dlorsawion ri mer
acids (CS_agids.: L USI 1S _starting. ac Si.bl ven higher
ol i gonmer s“gﬁéﬁqgilémé&%r%? Id{hgﬂ g&%t% éécé“?s ”g%gigtﬁgﬁégﬂé%s%@%‘?epSyé\(}lg?ca@c3??? er ent
grades of cehpeksivleiigder ar@odvai Laibl enéypmieoniesphaks, sauTBEInaNs: idese

differ fromeach other primarily in the anount of monobasic and triner acid
fracti onsJWhtp YHEekEyREeC HIC SRt RIPSHRILPOF Bicddt ¢ ey et tpsnatclhBiy ol s
are br anch%dcx \i(ﬂl L%Msza?gr B&Hi}’e A (Q§11V@tﬁgi(ﬁrc§e..pﬂgs!t ]ijo"f’tr'l*ﬁ@?bet%&lx as the
hydr ophobi ¢ polyol in the practice of this invention. Priplast(tm

pol yest er ppstd tireughreecatibrmtiep cipadol aghi@vaitealbbiecd goome. CAlidaatinilgeha | nc.  of

Gouda, The Net herl ands..  The hydro bi ¢ _pol yol. used in synthesizing the TPU
of "this | FURETEH S TBY STEaIa hFORa) B 4h b TN PR et St ar wei gh

oref or abl 1 R o o T e e+ ange
of about 2h®@E0h¢ exaboot 3y @GOwRall tlonwicr¢pdbats.j IiiThe dayd tloplebbiiog poityof s used

in synthesizing TPUU and COPA pol yners.t .can be | oyed in, the practice
of this | A aioar b PPe Pl e Moha ERbe S SEPRRREL Grhn nes o
the struchigdlpieRtnyligs: ;tdaNCEMH 1) aMdmmines erxPdsPnaMdch&e8d of hat
represents the nunber of carbon atons in the hydrophobic polyol. These

hydr ophobiasippihgdbispeanrbel he diBantoribe exaensinataposttivgl of te iproopipherse s

copol yrmer _rubber, i am,pe. termnated hydrogenated diene . ubber, such as
v ogenal ol BuBhE RRE ISR bE e SRR PG LRRS bR ns it
[0022] TheipchakAeotiende higshathaan bapusade bNiheyoibesiczs padtite riBed incl ude
organic diols or glycols having from2 to about 20 carbon atons, such as

ai kane di Blesexpatsi@] iGHPCEHAT ABEC AN Bpiieed)cxeysi el phanier Mpwie: to

al kyl aryl _di.ol the ldqke | kane. di ol swhich h |. from about 2
to Zlbou%/ i‘g‘h}c(grﬁ%eotﬁﬁgf’% ‘“Oeflrﬂlé(‘” %Ofnﬁ!el%sggﬁ? ﬁ?glléd{}yl\g%ﬁlebﬁ%eﬁrgg%éetﬁg %51 ve exanpl es
of ai kanetd@hksuleiaicheadutdgs cseshunotlude cetriranedilowingphopaneial to soften

and the microspheres to expand under pressure, controlling the amount of expansion.

Alternatively, endothermic and/or exothermic blowing agents may be introduced into the



gl ycol, 1,6-hcxanediol, 1,3-butancdiol (1,3-BDO, 1,5-pentanediol,
neopentyl gl ycol (NPG . 2-butyl-2-ethyl- 1,3-propanediol, 2,4-diethyl-I|

, b-rent arwoi2olo/o13seel hyl -1 |, 5- pentanedi ol, and 1, 4- but aoediseéos/oEd1a8 kyl ene
et her glycols, such as diethylene glycol and di propyl ene glycol can al so be
used as the chain extender. Exanples of suitable cycloaliphatic diols

i nclude 1, 2-cycl opentanedi ol, 1, 4-cycl ohcxanedi ni ethanol (CHDM and the

| i ke. Exanpl es of suitable al kylaryl di6ls include hydroqui nonc di (b-

hydr oxyet hyl ) et her (HQEE), 1, 4-bepzenedi nethanol, bis(hydroxy ethoxy)

bi phenol , bi sphenol A cthoxyl ates, bisphenol F cthoxylates and the |iKke.
Still, othe suickabl@inghakinn @wlRndeins/ e fdefn o (21t 0XYe byt hbemzenc, and
|, 2-di (2- hydroxyethoxy)benzene M xtures of the above noted chain extenders
can al so bellaitfiniazed or.rORRRYCRYIRE BRIeH eI s hBléz“mmg@l@r&hFWym@f

areat er 1 030 BTRXAPLER, BRpURRT. W LRILDE, PIOXLS0, AR NS LaRHLL | ng pol yrer
CharaCter&&ﬁb@&mnEbﬁﬂﬁi@Sgﬂﬁbﬂﬂ@%Eﬁﬂhﬁkﬁ@ﬂ@ﬁb@ﬂ@hﬁﬁhﬂmmheﬁﬁﬁﬁdﬂéﬁknC|ude
trimethylolp ?ane P ycerin, and entraehythrltol Nor mal

mul ti funcﬁq%bﬁaﬂh@hém SR ehEra s BT TEElY | H wd) SHel Ploiing ftaffntﬁ.%ncu onal
chai n ext I f Ng chain branching.

Accor di nglggg,:figl Egkﬁieu]\?!er{mﬁneg Qﬁq a8 %@%?Sﬁéﬁqhﬁln extenders typically does
not exceeﬂ}uﬁﬂomlbﬂt@bﬂnmnblomng&;ﬁnms@hai erenpuhtingfdecdapasitext amdderdstoused i n

maki ng the therno Ias n ot her un i onal n

ext ender s "SHFASF MY %h‘ﬂ&mﬁgg%ggéﬂﬁmﬁ? @%‘@?H‘%gh%nﬁﬁ %@%ﬁgFééﬁPF8f t he
total amoypiquehoGhahdwexiepdenl Hagd. The wlﬂtgaﬁga ZldNrddney g b ®itent R024]
The linear chain extender are typically preferred for used in maki ng t he
TBCs of tﬁnsanﬂwemtth@mrwm|and ymacaélbltwbgamnt thtt@t ﬁterra@tqjmaqﬂnfgmﬂmﬂha wher ei n
n represents an quq ’ d b9y f Eéglcally represents an
i nteger fPom 2" e Dﬂ& 8¥ﬁiﬁﬁp%gu?ﬁé”???ﬁ§ﬁn WQIW” tender will typically
be sel ect ggbefif om tt heh M OsRICRRSLET AnNGriahs alibyhene, & oedlselediivedy pil@aaNe
diol, 1,4-butane diol, 1,5- pentane diol, 1,6-hexane diol, 1,7-heptane
diol, 1, 8H@6¥@#eﬁﬂﬁéﬁlmfﬂéﬂh@ﬁhﬁéB§W§Nh€%Hmﬁﬂmé@@aﬁ@eﬂiévﬂﬂaﬂmﬂ@ﬂundecane
di ol, and T f C

1. 12" dodeB s Siito iR fpisple R TR beoRh S RLRH SR DI SR ARReL,

consi st enﬂmmﬁbYB@ﬂamﬁIQﬁd@ﬂecamenﬂp@htﬂkbm@&enﬁxnﬁmSMﬂubd@baﬁampmealated

that various m xtures of diols can be utilized a ? chaln extender in the
practice SOt WPIARGRISPBITDt that Witk dHpse s Qheach il Fﬁeﬂaeﬁwwmnear chai n
ext _endersd%%\c{&gg L OMBL RPLe Gl Al e &QE ﬁcnécf\%}@ewrm&a{epﬂﬂz Al mer"“’Me
typically utflize For 1 nstance, ene glycol can e used I n
synthesizgmg;uﬁemﬁﬂpbﬁbns@ﬂ@nhmﬂﬁnﬁmhgvmngﬁrbimnhMHMya&&ghem@@nwhg poi nt s.
On the otQE and, |inear, chain ext nders OE 9 gﬁh ghts will
typi cal |y “BEe G PGB REAGWREE et btl“é’sct“ el ’y‘%f?‘ ngﬁ ¢ el ng
poi nts. Fggmhp§gggugatckﬁ;gnoggdecane di ol can be enployed in synthesizing

t her nopl astic pol ymers having relatively low nmelting points. [0025] The
polylsocyaﬂmﬂt usdclianicsywhippsigzifnige mhert RBCrophkibs e enppbiyeder intedpeef er abl y

a diisocyan. Whi.l e aliphatic diisocya a ed, .aromatic
i | soeyanabds AT Feghry b ararelanibiBousr te oo deeteP iRt dnct | onal

i socyanat ﬁr&@&ﬂ@éﬁ\d&tmsmﬁ o o%lfcl’ 11}%91@( anares cabSagitadil Hhme@UARCHESS! | NKi ng,
are generally avoi'ded and thus the anmount used, i any, is generally |ess

t han 4 rmslechriéntc@mx calm gpife@fﬁeﬁr laﬂbdnymtdéfsist%h mm@u@l percesdn besed upon t he
total noles vari ous i.tabl e diisocyanates
i ncl ude aP‘&Fﬂ&h @edh %s%‘?:‘%ﬂ {'Pat' Y é’J}?ﬁ “}é&%‘i Pl "r‘%%i‘hi}l gﬁé’ bi - mﬁ%rfé““

i socyanat gje foMbly mma%lueth@ relilicaogaanal @ leXtivelyphienydtenarkesdadbe

i socyanat e, napht hal ene- 5-di i socyapat e,

di phenyl mEY eereng) @cmlwﬁtﬂﬁfwuchmedd@ Kspeyansre) zastetlsluendoyli Bcyanat e

(e, 3 AR bR bl NRRR & I B Bl P RRRE P e e G
di cycl oheyyliaahfondd Coatditis oeylemadaily cDhneis lante tavienbesfshof the above

dii socyanates may also be used as well as a. blend of Exo or nore
di i socyan %}égp}%vmﬂg“ JEEgss, thie amount o air or gas introduced, ang the geometry of

whipping/mixing equipment such as ggitators, screws, and paddles.



[ 0026J The pol yi socyanate used in this invention may be in the formof a

| ow nol ecul ar wei ght pol ynmer or oligonmer which is end capped with an

i socyanatwo 2pmvo1eosanpl e, the hydroxyl term nated hydropirobius2@oloynlrs

descri bed above nay be reacted with an isocyanate-containing conpound to
create a | ow nol ecul ar wei ght pol yner end capped with isocyanate. In the
TPU art, such nmaterials are normally referred to as prepolyners. Such
pre-polymers normal |y have a nunber avétage nol ecul ar weight (Mi) which is
wi thin the range of about 500 to about 10,000 Daltons. [0027] The nvole
ratio of the one or nore diisocyanates is generally fromabout 0.95 to
about 1.0%063nd prefeoableyiditomdabeutud. L8ldoe@bout odcddSotmbess @aralwol e of
the total noles of the one or nore hydrophobic polyols and the one or nore
chain ext éﬁéf@@wmqfﬁ‘éd%‘ﬂ}&aﬁhe?%%‘|PG)OC§$9”%81‘€§ tg%aﬁﬁ é%%W&érsek%nqxh@f tb%l%ri will
typlcally t nor e
typically g(gth\%]%ﬂﬂﬁmieﬁgn %g§1€%$51§8§&% 1811@%1&1 bmteoﬁlﬁnd”'}ﬁg ar rati o of

t he chalnnﬁxmmmdbwemmumhempﬁﬂybbnmhbbo@mgféwmbmycbehmgbhnmswhmamange of
about 0.5:1 t re prefera b inth n e.of about
551 to Brmedpgiszafieaniru Ghr ARy UFa st Tt HIC A I Q6 can be
utilized ifyesybRest ZTNovdifngadd %Q%dﬁ‘r%ﬁ‘ént‘a@e 266 QLARACK: MbtkinihBd By ivent i on.
The aromatic dlcarboxyllc a0|§’mnl typically contain from8 to 16 carbon
at ons. Soﬁ@orlétpmégmcstt ioue! ekfaérrﬁb@bdl@mcca:rf@n@l:tand cdblemr bokipcipgesaetieds t hat can
be used |ncHK% %hggdeIH , 6., 2C1 Oh §ﬁ_ allc acid, orthophthalic acid,

1, 8- naphtﬁ@f di'Carboxyl'ie (}Fﬂ' e |ened|carboxyllc aci d,

1, 6- napht l[(aiﬁapedlmnbmeydou@r@@im1agaer5h—1na@éﬁcreatxamduc@ﬁ Boxyhprisiaca ¥RC2, 6-
napht hal enedi car boxyl i c acid, 2, 7-nar ht hal enedi carboxylic acid, 1,7-

ant hr acen&ee ar exili sl beepgreciiel il the seBpisedhle kniso Xy Fetaimbioaketaicpye

ant hr acen y p ar, I

16 phonar SHa o reeg G e SalRRgC R AR Y el ifhe nolympri

2, 8- naphthﬂﬁﬁﬂ&dm&ﬁﬁﬁbﬂwamﬂnﬁﬁ]ﬂuhﬁoﬂsdQ&@hhh@b&ﬂ@dlEﬁwhﬁxym$§b%NHWh
LT-naphthacenedlcarbox lic acj - naphthacenedlcarbox % aci d

2, 7- ryr en8thiteap! Eaé%ylﬂlﬂﬁc%i‘t??‘(jﬂf WB dPWéHMﬁB%WB&WW%“éQHPHQ‘n@mM 0.15

2, 8- pyren af f 1 1 G : \ ds
el et o BantRal T an 4R BERAAIE A S AORR I ERLBREIL FchEs

2, 6- naphth&hen@dﬁnanhokﬁhmm}a0|d with terephthalic acid typically being the

t f . 029] The TBC d t t duct f thi
Mvent i on el he gy live hamics eopdly bbegies b Pabndes Grout” ' °
pol yur et hgneyy ga, 0"@8‘4@1\1’1? 'Ehlf,kTPl‘r@ ﬂ%ﬁﬁvmtu)ﬁ? k&%de%a}& %dt:) gRallPeerBG ABGS. such as

TPUs, that are useful in making the articles of this invention can be
synt hesi z8d1(tiidhieg ttﬁb()itﬂwuhiarfemte@tﬁ‘inmmés Odridneg) dm:iﬂehi@wa@r,at ghaugkl i n

maki ng convent.i 0 TPUs that are

oui t ol o rBrega@e Hie FiedRigkhat o bR GR Rve PaTERTE R AR B8 pRSb: o pot yor
the dii sogyanalg ondlenfalea&haic0ee Xt end efycArRdgenesatd Nnaddestafiegetbey and
reacted in accordance with any conventlonal ur et hane reaction nethod.
Preferablyuﬁﬁﬁ€5TPU fornlng conmponents of the present invention are nelt
pol ymeri z a anbury
ey orugels o b MRkl Sl SR RRR e Ppp LA PO it Glesh ypene

hydr ophobtigrRebuélc ﬂ&yzﬁ&%ﬂﬁﬁc%%ﬂ@[agm sgh pe@l lagdhabns pxtrRRdeR sanghtiadded to
the extruder as a blend. The diisocyanate is added separately to the

ext r uder . bisaketat Iﬂeﬁb? seedwi thymowlaset polaicy seneissshiasaieny citbepaiaded ws of
the diiso 0 re y from
about 100 éﬁ“&%‘}n a?cti %%]m%%%gg 8%111114&89(8@{8% ‘%9\;9%%;1‘ Valltgth% uségf?%k starti ng
t enper at ugesooddihieed BrGbrofing h@rfkﬁédﬁ;@jﬁh@hhz@ lﬁQip)éﬁéd ﬁ}ﬁﬁc thepesdiatdyer chai n
extender is fromabout 1000C to about 2200C, and preferably from about
1500C to 2bboedhespicthanrisenisat ghipatass of et BEFUSIQR- enabl e the vari ous
conponent r ention are
generalIyﬁ¥&§h1agggtggﬁ%%ﬁg%]Egﬁiog%$ﬁﬁbéggﬁﬁupkgég gﬁggﬁﬂgﬁﬁgﬁgabout 3to
about 5 nprintigssleeve 20 in which all of the layers in the sleeve have been fm'med from a

thermoplastic polymer or a thermoplastic polymer alloy. It will be appreciated that the

ayers as shown in the sleeve construction are also applic: 0 a blanket construction.
fay h the sleeve construction Iso applicable to a blanket construction



[ 0030] The preferred process to produce the TPU is the process referred to
as the one-shot polynerization process. In the one-shot polynerization
process wiOchiogameseal |y occurs in situ, a sinultaneous PERAS2@9/08TCRT S

bet ween three conponents, that is the one or nore hydrophobic polyol, the
chain extender, and the diisocyanate. The reaction is generally initiated
at a tenperature of fromabout 90 C to about 2000C, In as nuch as the
reaction is exothermc, the reaction t@@perature generally increases to
about 2200C to 2500C. The TPU polymer will exit the reaction extruder and
will typically be pelletized, The pellets of TPU are nornmally stored in a
heat ed vessehohg, BOBkEVUA KPS HLaGEEOID, ARAptiohEymbhesiTIPWhRebs ahs. {0031]
It is often desirable to utilize catalysts such as stannous and ot her netal
carboxyra@e§m§%H%ﬁﬁﬂewsﬂﬁeﬁ@ﬂ&nvf5ﬁﬁwé§IﬂEﬁﬁﬁﬁv@@fé%@ﬁéﬁal car boxyi at es

cat al yot (0L LGCHRl BARONS; 22L0aNEH DLl B (L. Abh AHEALS ARSRML 1R Cur L ©
pr opi onat 1 fon acet onat e nesi um acetyf acet onat e,
and the |m&ﬁorfﬁammbgﬁsQ&kheﬁiMﬁﬂy aﬂbﬁﬁh@ﬁﬂaﬁ%&h&nﬁm&kmﬂﬁ}@&f25hwlene

di ami ne, and the like, The anmount of the one or, nore catalysts is |ow,
general |y pf)-‘rlaﬁrfaﬁts‘afat%émzslnélﬁaetlrf%eddbﬁ%iﬁﬁ §“%?1%?@‘MF"E’§FI“%4 hdiBharts by
vet ght of ot e, #36 JTRY PELYMRLbA! WeduiORIRI p T e Al Lpbtenage sipbecul ar
wei ght ( po yner used In %ractrce of is 1nvention wll
t ypi cal | y thauridarivihe compgesible lagpodtt, B006scno ‘Alpothick580, RO Bahidns,
preferably froma 100, 00 rp about 500, 000 |.t ons referably
P F om aboutloTBEIBG0 o SRS T Rt A0 e RORLS TPHE SOF R RO TeTer 1S
measur ed agaRMiMGhatQiagah pRESIERkON GhiarBh A PRYiInk GRCGke@M BSthe _
pol ystyrene st andar When a hi gher nol ecul ar wei ght TPLI polyner is

desired, |pr0delatrﬂnbre0<éf@ri[petbedm6whs|prrgtuag BiE fﬂma@rm:frhm mf)\ftécazrrb@@rwmwrﬁg
agent havi n nctional it eat er ross

i nki ng. ohe SR AR ?“%c‘?ﬁé’gg?"eﬁr%“” M%géh‘i“ Lﬂ%%é“ ““d%‘el “‘E‘m%ﬁ‘““l"?aévs“g" than 2
ol e per cwmpf t'hie ihelakeint @l 1agbahbBfeedl endes Shoand Hﬁﬁizﬁsﬂhﬁ‘g@gam y less
than 1 nole percent A particularly desirable nmethod to increase the

mol ecul ar TREl ghto 99 apheopt REkrstdy TPUoitpRe 99-s ThoTREgnaeealiess than 1
nol e perc t Y ‘ hidd L.pro k[ 0034]
The cf oss Ty NGRStk O ot b D D R HEANE e S ng an
aver age funéhilonatdctssigreater than 2.0 together with the hydrophobic

pol yol, the ocyanat e co ound, and n extender reacgtion m xture
to manuf a&q(ifrﬂi %PU tr%o*lvﬁé“ 5%3%&“*8?“’3@?‘6 Ei"ﬁk?*ﬁgma@fé?% dused in
the reactign; h)%&df{ &dﬁ%;ﬁ%&d)@@ rE'iUmW{Lryr@d“ athi ! 8&198@@ rB%n%ék red

mol ecul ar wei ght and the ‘effectiveness of the partlcu ar cross |inking
agent useditrildsubbdryisothueglsnd-vaprefe, pohwhdidsenident ERIN tprpefyarajtapurbless t han

1.0 nole r.cent t he total, es of in ed in makin
the TRU pofiree tha e R g Dy Mt ey b e LSS iy R Dade BSE a5 500 ™
nol e per cefitfacchases@n the total noles of chain extender would be difficult

to nelt process. Therefore the |level of cross linking agent used is from
about 0.0l e pBrapmtingcutbousy p@tfmabb q@ermrema basédrdaribber dlovyal nol es

of chain extender 5] The crops n be uneric or

ol i goneri &™ PB??E.%%ﬁhCGH ﬁV@ﬁ &&ég égr%%§$ e@ﬁt%ﬁméwj er than 2.0
and have %&%&%ﬂ;e&w%&rmw ﬁf‘l’éuérh@as-ﬁﬁkhdf’&!rr}ﬂg&he mededhidtardcal s are wel |
known in the art of therrnoset polynmers. Preferred cross |inking agents

i ncl ude t finfbingyEondipgopasess.(EVD fuasdbnséntaleey frivtipngdheatfrildgipgirsle pr opane
has been found to particularly be a desirable cross |inking agent. [0036]
The TPU pé 9@8 #s used in accordance with this invention can be nixed with
various cogyenti onal 1ardﬁlrgtsum 18¥er GATPAVRAIXN G B A8 reSitlehccas dsks kitar s,
anti oxi dants, extenders, gnents, colorants, lubricants. UV absorbers
plastrclzé9%>ﬂ%&@me@%ﬂﬂguﬁh%sﬂvﬁ&esbOﬁﬁﬁtbﬁeﬁKWkgsfPﬁﬁF@r@Ytﬁh@wcan be used
i nclude ta r t e | evel
of convenf%@ﬁg a&d %%%ﬁtﬁég%ﬁﬁ%?&kﬁggg?ﬁ%1%&??%%%%% é???gsggﬁ%ﬁaost of

t he desirediend-use application, as is well known to those skilled

[0073} The desired characteristics of the printing surface profile can be provided by

thermal forming either before or after applying the TBC or TBC alloy material onto the



in the art of conpounding TPUs, The additives may be added during the
reaction to formthe TPU, but are normally added in a second conpoundi ng
step. [ 0080)20i0ma70BPU pol yner used in the practice of thipsTiuse@asnns has a
melting point which is within the range of about 8C0C to about 25Q0C. It
will typically have a nelting point which is within the range of about 900C
to about 1800C, and will nore typically have a nelting point which is
within the range of about 110C to about23:700C. The nelting point of the TPU
pol ymer can be measured according to ASTM D-3417-99 using a differenti al
scanning calorineter (DSCj. However in the case of very soft polyners the
Kof | er nmetypottegasevbeottipedict O\ IMRAGHER, tHRelcHRId JuRGcPRiofle @h HehechRWcal[y0038]
The TPUs used in manufacturing the articles of this invention offers

excel | ent ipgaitet Wndsangueiiding erphegispibnetsing anlyalons plie apskicativpof fhyst ance,
this TPU t f at 200% strain of less than 20%
preferabl3/%?2!23%3“4r 19>%§éﬁmﬁm ﬁﬂéégsﬁﬁg%grably | ess than 10% when tested at
23C in acqmﬁanelmm%dASEm% DAt cadineythabse lafdrespthinghcdhensisibée Bieengt hs of
over 1000 psi 9 x 10(> Pas als) @ng eIongg@ ?ns to break{? reater than
500% as né‘é?%’?%dl‘“é%ccrﬁf ?rﬁg‘“ﬁ& RETMIBLTBUZE S 6 PO PP Bff g%

pref er abl erfrayg,a, &%H%hk%nﬁ&{ﬁ@?&bu@ﬁ1&&%45@&oF@ miQ?EnR%Hﬂn% Gy 10 ;
Pascal s) and w I'l nost "preferably exhibit a tens ength of greater

t han 2000ip@ﬁﬂ@lyhcxmmﬂﬁt0ﬁd@@aﬂémﬁwﬁh®ﬁmgthaﬁKBUSH&GOBQ}hdmbn@f t he nost

conmon come printing processes is offset lithogr hy [ |nting

process, ”H?ﬁ ”ﬂP%ﬁi Yhpf |Hﬁ?ﬁdmﬁVﬁ{%n?5&&£ E% ?g%gﬁ“ﬁ? nting

bl anket Orcoﬁ}éfhkﬂ@zﬁ i uae la§Ee M dmllﬂ‘té‘(@uqarlaalmngﬁlﬂ%? si@y Hid&l%d hehgr&nbei ng

transferred to a substrate, Such as paper. ﬁplca y, the prlntlng bl anket
Frsc

or sl eeve lasses. gtimsy Be cpeaspdegneit ba@ecqnaye prilddd agpremeted|thathed abri c,

and a prin Ul e ( u rial which
is adapte&gfgggg 5188§ad{rén%§8hﬁﬁﬂcgﬁ IB%PﬁIR%n%“ﬁ%w%T%EQB?UV fh%r sl eeve
al so typi qad Mlatdﬁz@llsuﬁ&@arzaﬂoltlﬁﬁ agdsfgeh e seaBmid h@la%ﬂic@h(@f of dat {ird tRhiat es
Pat ent Application Publication No. 2008/ 007004 iscloses a printing

bl anket orhey sadniaseHiRsiveg: t her nopl astic pol yurethane or thernopl astic

ot rcat 0wl PR Res FBsaFREIhEIP R iR Rk R b &,
reference cﬁmmhen Mﬁ@ﬁeth@%lmﬂxlﬁmt%ﬂﬁ&be adeaaiddchig ablllanketfshriidiat can be

manuf act ur e ut|I|Z|n th hédrophoblc t her nopl asti c bl ock copolyners of

this i nvedtiigHnt w@a@fpﬂ% P g 186 pakeal aypspenthickesaty in use
typically s&l@gptl;/'cﬁ@nﬁgltauFv’@i{tr@{huﬁ)}lﬁhﬁemdﬁkétqufe&f%ﬁqbﬁgL ﬁJ&mﬁms&h H@gH e the
use of a solvent to dissolve the rubber materi 8 B at ed,
i n nunmer ows TBKI ov E&@sﬁsvs odgmaalhqg Iba@éxlpIdy}ncﬂ'daiéaysluiatieglﬂqemusd}seﬂh:égesbé

evaporated priqr to curi atlve or synthetic rubber
maror al < ey afiee e L BmpSionigul g S i ReoRt s but ar
great expengendhvelyt &i&%}ﬂﬂ?é@ deordendiahal ¥e c@RUNAkh BaYeehe bR h met hods,
t he rubber nust bé cured under pressure, Wwhich is a tine consunlng pr ocess.
[004 | | ©dggsr ddsialdies TRY er I BEUslcantillybond remldy do thethipikehirbss-wonpr fwed of
material s §E 2111 %§§1 ‘BEQ rubbers, rubber bl ends, and cast urethane,

whi ch havé’ Bali BrEadsdEtirnt o a ceIIuIar or foam form containing voids.

Agai n, theporse Of“mUﬂﬂﬁfbsm E}RE Gl Ya FeR Ot LES! dshe eS8 o Rl 19@) VBRESarh e,
di ssol ve the rubber material for processing, which nust then be evaporat ed

prior to éuphuvg inddsw ihrﬂ@c mafwsrgd damicaxbdilp g slongaisorgdisbeatd Erid% and a
rocessin e caref n s can
Ipead ¢ OI d% 13 nL}}? ?enmg‘?[ en% n (% !Ia}lcpl otupclf %er inch (5'7 ZYrI]\g?)e% 22’?1?6 %@e% HFettJ]ll

conpr essi ilteidiayes may Ibe}%aiﬂbﬁf;th N@Ldmam IQC@ﬂB@?egﬂfﬁeﬂ hedPrBObk g ERUr f ace
| ayer without causing distortion of the image the conpressible |ayer nust

exhi bit gebey agdesed Ve fusth thaplacdesitad propertios areppaiphfnsgangd & fdahenal |y,
the abili rkylgﬁg 1ett?n§s Qkxﬁﬂgﬁ{t \\ti&ing properties.
[0677] In embodiments where the blanket or sfeeve includes a compressible layer

comprised of a TBC or TBC alloy foam, the blanket or sleeve should preferably exhibit a

static compressibility of about 0.14 to 0.22 mm at 1060 kPA, or about 0.21 to 0.29 mm at



resi st permanent conpression determnes its useful life, thus the
conpressible layer is typically the layer that limts the |ongevity of the
bl anket . wWe 28100h7082t woul d be desirable to form a conpr essiusb@olosaies with
materials which inprove the ability of the conpressible |ayer to resist

per manent conpression set and subsequently, inprove the longevity of the
printing blanket. [0043] Accordingly, there is a need in the art for an

i mage transfer product such as a printi2fig bl anket or sleeve formed from

| ayers which nay be easily processed, which provides the desired gauge and
texture for printing, and which exhibits resistance to pernmanent

conpr essi gnen The PhEsaiier bNMeRkiifnudBEtR dhgsasdeedserlyolt akodixAgitan of f set
printing blanket or sleeve including one or nore layers which is nmade with
t he TBC pe&viaigsryediescylipedhaetterht 825 Wit hTandlarksyr tiperesruldple use of
this TBC p ' s La0e. OVes . Or.evi : p i.C.r er

mat or  al s bop o g P R U B G A e TR RS £ or

sol vent s. sh€@044fhibe e ovthinngsvwod diessalsperitooin 1 S prasent selonaentésomana
printing blanket or_ sleeve is provided conprisjng at |east a base |ayer, a
conpr essi BICEe) 1898‘%, fo4Ri S Bt oM {eﬁbthéwf%ém#ay eeqhias o ros b %ﬁ%pr essi bl e
| ayer has voids therein; and wherein the conpressible |ayer is conprised of
the TBC. The TBC can optionally be alloyed with a nitrile rubber, EPDM

pol ysul fi @ayedon Mageylingrubber. [ 0045] In one enbodi nent of the invention,

t he base | of..t he bl.anket, or .sl.eeye. may conprise a fabric, a netal, or
a pol yrer 100t or T GFFF RS el URESR R VRET BBk PBR M Bompr i se a

t her nopl agé-&s PRAYIRpesOind ERPIRR! @shd G dBfeadlch®herdiaisPrdmtpHEngur f ace
| ayer may conprise a rubbery polynmeric material. In an alternative

enbodi mentnésrgrohing pipaye pbis orethadiopbsithe fevg te xdaasle thaymlerdreusbmpe pskd of
the TBC or, an al-l oy of the TBC. [0046] |n accardance w th. anoether-aspect of
the 1 nventians Pt S Sriar b S d Rty Rl e e base

| ayer conpiidediimnglatigetBE ioFoldesdlibiqpsitibginghs 1i@R Gnsiddhi Ptﬂeﬂﬂxi&ufxé aee ik ayer
conprising a thernoplastic polymer or thernoplastic polyner alloy. The
printing Bl afrReEplegtaty| Beapehpdpliigeense intp adiiiodaty \owple areorilq bires

posi t1 oneg. et NEEN, hNG, PASE.h AY fle ARMLLNRLPTHII NG RHULLRGR, L@YRL, where the
conpr essi 16 ayer conprises a 'hernnﬁ astic polymer a thernopl astic

pol ynmer abl@yurlyay hitgr watd sé heceihn dekibld ki teahgdinnente iitneespfacabt g surface
| ayer preferably. conprises a thernoplastic polyner alloy, and nore
preferabl?Kmémﬂﬁéﬁﬁﬁﬁﬁé§¥?%hﬁﬂﬁVW%r/nitriIe all oy. [0047} The printing

bl anket or eve of. tihj; ' , efurt incl I ] .
reinforce#gﬁ?Flayer%ngkﬁfgﬂggq%ggg§ﬁ?ﬁg’%#%ﬁ%ﬁ%ﬁSgﬁﬁﬂggéﬁﬂgyg?g&%ﬁg i mge
r ei nf or cemenithdraylr Thayateanpsitsmtal daba cpcrdibthtB@scoma@nalal Theyevahgt he TBC.
Preferablﬁhhth? i mage reinforcement |ayer conprises a TBC having a_Shore A
hardness Wi BHIF BTOgFeA 6PN R ¥R &SRS R IHEY e SBidotats, AePy TR A§sur f ace
| ayer. Prefarabhys §d8 HlB@esl®! R 9HECTRAlinAUE be E?&%e@inﬁh@iﬁﬁpe% hgrdness of
bet ween about 55 to 9%. [004SJ The printing blanket or sleeve of this
enbodi nentepaayd buettiethd hehamté-ioheetind ppdescrieedihidrciodptétabPaten #A0L063

positioned pbetween.the base |ayer, and,the printjn rf ayer.. \Were an
i mage rei At BFcERERLY é@‘gg‘“ﬁs (?%%}_Fkl'fgé‘&l Uineq E@tec?JJ ﬁ‘%%’? %g’f’ﬁgﬁn:‘e Jgﬁ iR ci ng
fabric | ayeiniied Bla8k eLRAL Y, 000851 LRI RELRWLERS hyTRIGARI B QL aRRt of ayer .
According to another aspect of the invention, a nethod of making a printing
bl anket oteashiseViee draggeddi mepthodconphetsiibhe ¢fdymtedisdatpy Battnidddtdohprarsi ng
providing.a base substrate.web aor sl|eeve. providing a source of the TBC or
rCal | oy iheRaged HR BetrBRatintr B Ry & it Rudrig Rafls I
ext r udi ng akeastBEc pblyalck oect PREQDI N OV EbrRURSH 8BTdsalidny td e (enkidde surface of
the base substrate or sleeve to forma conpressible |ayer thereon; and
provi di ngthenppsahpargiabgrd dwald dyebe el vhkstawhipe bed upiden|cayiag thel 0049] The
void-prodﬁg%ggﬁgg&&£hgl is selected fromthe group consisting of
pr eexpande

{0080} The pipe liners of this invention have a layer of resin absorbent material, such

as non-woven tabric, which is capable of accepling a thermoset resin, such as an epoxy

resin, The liners of this invention also have a layer of the TBC attached to one surface of



m cr ospheres, unexpanded m crospheres, and bl owi ng agents. Alternatively,
the voids may be created by incorporating a | eachable material that is
subsequenwbyoroarmosed after formati on of the |ayer or byPamiyspecagsars into
the thernopl astic polyner while it is in aliquid state. [0050] In one
enbodi mrent of the method, the void-producing material conprises unexpanded
m crospheres, and the nethod of extruding the TBC further conprises
expandi ng the microspheres. In an alteghative enbodi nent, the

voi d- produci ng material conprises unexpanded m crospheres, wherein the

m crospheres are expanded by heating after extrusion of the conpressible
layer, | ngangiden r@rbadhmRnt mekrikiherienvanthon fei R tRad o afta itk B aBlefb | Nti ng
bl anket or sleeve including a conpressible layer is provided conprising
provi di ng vathbasé theagpery comprmior ngrasve eosherat & widbasohe steapvanpapplotssg a
compr essi bl & ) V&L, SUPLAS! N9 eNEL P! a8hlis, ARL YTRG - BE- LRFr aRRl @St i ©

pol ymer al'f OYFo T He ' subdtfat e “web 6f" Sieele: 'and" provi an a printing
surface | ayafin@kees ohte GOEMPIESS ishbRrleayein tht Bribhiisoenhodpenthe THE can
conpressi ble l.ayer may be in the formof a filmor_ sheet which is |amnated
to the ba§@0|va%?aﬂdtﬁéwbtafs@ qagsperhcrRl IcewpT e astalhben oF tedtnal, pol yner, or
a t her nopl i c pelyiern..an ther astl e, oLy : T J,nting
surface |é@%ﬁﬁnaygé%ﬁgffgg“ghﬁﬁgggi?§%ﬁ§“$%E¥5§$“gﬁkg F%yng?g%?e TBC.

[ 0051] | nabgoirbdnt anodhécarenbodi meatal ofhittheésbrgelnt homosthesinetihodesof maki ng a
printing bJ anket. or sl|leeve cqonprise rovi di ng. a base | ayer. copprising a

P ubst r ate AURBOSE GrEid e ottt dyOh T b PR bR aEat 3yt Tovertd he
base | ayep; shhereadine 30836 hyedk. anstabiRecdt ibivag Sufiae endiaxesih6nr i se
the TBC or an all oy of the TBC. Accordingly, it is a feature of enbodi nents
of the presentald eiegtrion orgnievibge whicghran bngobivanken-vorvesfidesse i n whi ch

at | east qne. of, the base |aye onpressihle |layer, or printing surface
Payer 15 TORRAGN P cmaropiabERE daromer bl nap R sH e A st kel

al l oy. [ 0Q8RkstdhenPheparhheshdflidfiNeschRES(ndiy er fahem . ar ¢ igfih heds RFacessi ng
advantage for use as layers in a printing bl anket or sleeve construction.
The use oflashbbe MTRasal oy LYPREAPTad§Ecdpr ovi des flexibility in designing a
printing et 2ve having ] ired. erties for, in of fset
bt ng. NP her s FRC TR RO BUERTA FRP ISR s SErlEhoLF

processi ngrocehtiGhe@@est td iRd t£ash thealBC ehfoahé rdsth @detibag, meeyiinguitaned
recovering solvents in addition to initial purchase of the solvents.

Fur t her noFElt RrpEsTRECSIHBIMABINYUAe Jlordatand g epaprocester  ivatrgieraf s used in
bl anket ¢ uctd.an tfardin it analg. Snd 1R No\VAR

savi ngs. - Hou T TRl LaREN e BERHEnR ol AEAT IO oS RNELN,

col or abl e pastighabiedyeh abdhe 20w ithar S04 hesens] B mioed mrtferably feirabeladttoneri ¢
behavi or over a wi de tenperature range, and they have a high regpund
ability aficPRplAel! d8hBL TS &hf«‘é%? AQALINESHHEE PARISIVATY BRGET EPPRHET t he
printing l)t%@-l%‘%n ar SHGEUE pbBeWbY LR -LHEN, &8s bRERA AL R-1ibORRRL Referring
now to FlI , one enbodlneht of the invention is shown in the formof a
printing blatikestthB.invdntiwhl | be appreciated that the |ayers as shown in the
bl anket construction are also applicable to a s]eeve construction. The
printing b%dket EI‘Q“"i‘l_%”%WS\}\He%%‘p#‘BFi‘%7%03’ tg‘é@ga VS t“fﬁ‘ieaéf_r ESRPTESsi bl e
layer 15, .andy 8n@ihdfelndbsHhEAGRbAY e rhsin c]llhﬁ)lcb(l)%lﬁﬁ,lm&w QN et ARY

i ncl ude aadltlonalt1ayers such as, for exanple, fabritc reinforcing ply or

| ayer 14 assth,isndge vievlrker cismgpplystarretiayerepddy rc¥ings wddedgushdakanket pli es

or layers nmay be secured to one another .using a suitable adhesive 13. In
heenbods HETIDSHBFE Thabant 598 e comsH SLETHC SHh S Eparast b Bhoui d be
appr eci at _%901 }h"éginrﬁ@_ﬁﬁetiﬂ%fb onerhasenmhRyel ABYiskend nedydedih D, t8iner is
construction.” I'n this enbodi nent, the printing surface |ayer 18 conprises a
pol yrer i c fiexibbemdrat deipbdced butderray cadity of napisagtwaycomppd. sehetffpxibigtiner an

all oy of the TBC, 054} The base | ayer may.alternatjvel y. be. conprised of
The TBC ofhhe BNTY Bre e Pree i Brrel sVt e LR T onE E YR e g
bl anket i gxphaged ivndRl bl emstian. stddhe et Wvher, i kit ligrobbarRkeE 1ihe apeiRst oned.

the base | ayer shoul d have a coefficient of friction_ . _ ‘
the inside of the pipe and to cure the thermoset resin in place within the cavity. Once the



which facilitates even tensioning of the blanket around a printing
cylinder. This may be achieved with the use of the TBC. an alloy of the
TBC, the wBQoroaiimdsor ced with fibers, or a conposite of Phe/USBOIXNF1INS a
textile fabric. Wiere the printing blanket is nontensioned, a netal base

| ayer may be used, or any of the above TBC materials nay be used as | ong as
they provide the desired | ow el ongation properties. [0055] The conpressible
| ayer 15 is conprised of the TBC and/ e2¢tan all oy of the TBC. The TBC or an
all oy of the TBC can be forned into conpressible |ayers by introducing
voids within the TBC naterial. These voids may be induced by using

techni quegestnAteutadClt %@l&mm% thOGRISRORAHHOM @b eRhfesd @@nﬂﬁsﬂnrﬁlﬁtg i@sPRer es,
unexpended m crospheres that expand with the thermal processing of the
starting ﬁ&ke¥¢anﬂ“owvﬁhéhgg@g@ﬁhén@bmh@ﬁmﬁﬁﬂbr exot herni ¢ bl owi ng agents.

O her swﬁ),gj aues i ncl ratio u uent, renoval
of Ieacha(ﬁ 4gddi % r011%aﬁfca0tm%ldur8§“1 ?ﬂ%“%%Férf%”%gg 7%¥1the

i ncor por apieGerasiy ib @wmbmlbm@bhndquhﬁ audilibbvesuli0Rs64 e abiitikdttot o control
voi d gauge and percentage voi d content varies depending on the nethod in
whi ch™ t heT8pgiTdRe aipe vith e gopidspouT FaeisiBalgs naf Iéﬁ‘&ﬁéiﬁ@ Pesplieed fpgstlsr Fodn £ or

i ntroduci f 5.0 [ o the
TBC conpogﬁé%gjgﬁﬁd?§Q¥E%?Wﬁﬁﬁ7#”?8?%%??%%%§gﬁggsgﬁkg f%?ggﬁ gg?%ggthernal
pr ocessi ngs Stthmasrsex iangdi. dvioastypixpli ailréttetsel ot WO5T§edhe O sMAGTS

pr e- expande ' care nmust he t ken at the voids are not

cr her es,
et opou by Ehernar et S8 Breee PEpleaaTEA Sneanie il U ShefiGeon. The
use of ungxpandede.®l 6r@sphrRNRSALS d%f %5&\9] difhcupBah P tHE BHESEHH 1o
i nvention. Such m crospheres expan heat and can be added during
ext rusi onabmd 28R parrdd dragotigp THGY mthtluhe reggp pé abyryt R Ere |abtnutd|5§ ca*s
descri bed w rusi o ica
caa 11 onal sy CRe SRt LS BRLAT oY bt Brup 8Pt eleRhn of neat
the rate ghe §1%L3|0|3‘ﬂ16 ApEdd R0PRAITHBHE pailRtiveschiar becahayaiondicing skayer
formation and/or |amnation. Percentage void content for either
pre- expané%@%bﬂmaﬁéwaéhﬂémlHi%ﬁ@%pﬁ@?b@ﬂP§1éﬁ@ﬁﬁﬁﬁ#@ﬁkﬁﬁﬁmdhﬁpﬁéuge t he
nunber of res n njf t t
Comr esai BBOF oy eh B 1EEs a0l oL LIRAALRLE MM ARl Rshif

produced usilfgr tnexpandedphialty osphierasoll wpeaseade, Ieﬁthezﬁﬁranee@ﬁﬁmﬂi e;a et hyl ene
vinyl acetate, and a thernnflastlc pol ymer haV|nq a Shore A hardness of
f r om aboufeiBBerrEd Fock Slis £BIdS IORBE N ASCHFATY HE BICHOH X Y WF 88 ShtiCes in a

TBC are di 4; and EP
233 037 AE% %‘%&Wsﬁ% ?ggﬁ?%ﬁgé%tg@q%g%guﬂg%‘% %o?ﬁc ﬁ.LA% be subj ect
mat t er ofbmh%bhmar@mmmﬁompﬁmaﬁh@ah&ﬁenmkbypnshﬁqeanauﬂﬁﬁﬂﬁgbfﬂ%ﬂfﬁnthe TBC

conpressible layer is duced using expanded nicrospheres, the tenperature
of the TBE HURS WP 515&3? &3 |ediﬂ%*r€a]d1e ¢ TEHB AP E*éfft‘“aﬁéﬂeow t he

expan5|onnﬁ&gggﬁagH&gﬂggtgn%tgkqapagheres so that the anpunt of expansion
w ll remaln constant during the processing of the conpressible |ayer. Were

the TBC CUHWWESS|®he‘hayemlsswpm@Umceﬁed@mmgﬁqnpx@andad1mtmt©bpheres the

TBC may be heate t to or sl e .expan

{he Toe atriong ety kg n® sBupt kPOt S Gh T BE0PLRDp SRERREI R exi «
of the exgnusicamod Bo°dh& cﬁﬁélﬂoh of Qﬁétlt-gagab@uttlbﬁﬂuﬂa%’t@% bl M@@u@w
calibrating nip to achieve the desired gauge. AIternatlver

t enper at utass tinct hrvalfBad oy thé Neaptasisempwet h@h@m@msq%mgtw‘énﬁémmu}* tkef the

m cr ospherg [ t he S|on oce nd subse uen br.o ust to
e e R B a2 Bl e T S N AP T BMG e rRESIO e iy BBy 9 e 15

case, thetlﬁ@té@ﬂhﬂﬂmﬂﬂh@hlgl)xftdn?@afﬁE{Q shewdeds matehadurial atdcval y closely
to the expansion tenperature of the microspheres so that Tt can deformto

accommoda{#®88he e'Rpan"sﬁmmn iondusireteH ay Lo ﬁﬂlaifv’sﬁm@(dﬂ*mé%ttb&fﬁé? aewhelosthe he TBC
to the expansi on. rat ur, r,0 a t.he i.ded
TBC 1 o s R b S oa e e SR RS e e B AP RistPyBth B

the manner in which it can be practiced. Unlms specifically indicated otherwise, parts

and percentages are given by weight.



nip or series of heated nips so that the tenperature of the conposite is
gradual ly raised to the expansion tenperature of the m crospheres and
expansi orwocouvmE7esader pressure to control the total gakge/uskoovls2178
conpressi ble layer. This tenperature exceeds the tenperature reached during
conpoundi ng and extrusion, allowng the material to soften and the

m crospheres to expand under pressure, controlling the anmount of expansion.
Al ternatively, endotherm c and/or exotB&rm c bl owi ng agents may be
introduced into theTBC material during initial conpoundi ng/ manufacturing of
the TBC and prior to TBC pellet formation or, preferably during thernmal
processing. Bl ow ng agents deconposg.when itheir activation tenperature is
reached and rel ease gas upon deconposition. Endothernic bl owi ng agents
absor b end§P} durlinniys depompod pstior AU prifnes wat exslesized ssigadha fare

exot herm ¢ ants, appr.ox uch bl.ow n areuseful in
o oduct ngerrarr s R B hIREG Al S ey THGBec R SR BN R
aggnhs1 emoten@r@ehtgdfrogsllumlc,nﬂazglm?a}wagtze%@%danaacgrﬁ&dcycadtrc%@faalelyrmraemggs t han
endot herm c agents, approxi mately g ey are useful in producing

f oams wit A2Y° é??«g@rthwrwlwugénm%émvoT be yatrsey ahHep s EeRTEERTYBAY content i s
dopendent 04105 YRHIL, AP BLae, Qhobl P19, BASRL AR il fRlE of
Ianinationauﬁ@06&$dhﬁa@habkéaaﬂdwque&msnmh»351Mamﬁ@usowajmﬁﬂusmgars or
compound FRPRFAEE: dRedni At RGO BUCERSE e GHoQ ChacEsErare.
conpoundi e % I e

P P B S RO A IS S st T ST A ek
an appr opthcaﬂlemsmkﬂménrtmtﬂmmw l I imﬁwmlme_ -61thd @aohexoendet Wes additives

w t hout d ading .the layer. Wth the additiv t.hu vVQi remai n
M e 1 aget bl Sasadtr ot % e RE-bhEER A R by PRE ty stighor "t
parti cul afigsaedintdie sel ected, while the percentage void content is a
function of the quantity and dlstrlbutlon of the additive and degree of
renmoval . [ 0062] Nbchanlcal whlpplng Ofabtehle nolten TBC can al so be enployed
to IntI’Ou-ru,cg‘\sK: ds—wthi-n—the |ayc|. Fot tp)\d.lipl ; Vzmll L||:: T L, II been

mel t ed by pr-ocessi-ng-—by gSi-on-or—-ot-Her can be

agi t at ed RUPH&‘ ﬂ%g@ﬁ@]Y%@H@I‘@iéwn QQ) air 1(*{14-\6141‘ h}n:?r4 Q%:i” ;Dpp |1.r:7\2i LOhgr at ed.
Such mechadtBRO means can include stirring, 9éating. whipping, or-anyi ot her
mechani call,lgrdddessedinl whi ch air or other cases aréiﬁbrcikﬂﬁﬂ|ﬁaxéa00nto t he
nmol ten nat@pi al . Alternatively, air or otheto.gaseslpny b€ injected2into the
nol ten TBG, aRdhdHexRdnkr di sperse the air/das gyvenly 1 hropghout . 2kne

whi pped/ Moxed MRLEALL &) pAa ibigNRDE, T or med [i it angagpr oo Fe Taven oi d
gauge anjl g{]‘f‘ﬁé‘)& qté‘(c\lig)géb (,QIIL ent—Tsmechan l,.oil I Yy (,OHIFUI Uy the

1 nr-aerocce hao r ~ac
?ﬁtvfggfge“ el indeni wm:@; o whipp ;:Tm“S. ‘SL‘),@“. 5 %ql’ IS T
agi t at or s MelbrelRNPHMM HARIDES 100631 | ow BATE ng 981G iﬁ&3ﬁéﬂ|ribﬁﬁcqujh as
f I uor ocar bowss Tomnsgivor oanchons (DS6)H] so_be |i #68E ordited. dd?! t WY qal
processi h@rofaltiheioTBEmpdoneePSCPel ecti on [oBl4he | quid aﬁ& theroadl
processi nFepakaRhehIpMusd S plome wi th car ej®Ep it havo t he2daoqui d 2080
| nter m xeqcRellE I ERDA NS THGPIAOT [0 DT 14sng. Wem TNeahor | ngpoccur s,

voi ds ar Torneu wWth the naterlal that—wi T be Tetarned when the TBC

mat eri al Q&gkitexv g;é%%n &gag%ﬁ%rn 1F5v0|d gauge and percentage void

content ar qui d added, the bal ance
of heat and %68? 5“ ?%8” W§§§ﬁ§%PQbS ¥gd“?8hfﬁe | ayer during fornation

and | am nation. [0064] Wile the conpressible |ayer has been descri bed

herein as qug@]ﬂi SAO8 el Rln haH c}bltLtﬁh?FU%Qﬁ’mﬁaQ PR APRLSGHRL 84 (hat the

conpr essi ayer, In certain et/ sl eeve constructions, may conprise a
pol yneri c | ridbhhdecdnayler .as Buctham axonpreiss! siuben(pohysﬂe 18 mgtlmmb@mmaaybho thay be
i ncor por a i ds ed a ove. The e | ayer

th
preferabl§$ga§$%kﬂ% é%ﬁ8§§'§$sﬁw'ﬁvaﬁﬁﬂﬁlﬁﬁﬁb%m ‘& eSSLEBBGﬁd pf@é i nches

(about 0. % ;B had tensile elongations that were superior to those made in Example . The

melting points of the polymers made in Examples 2-4 were all within the range of 98°C



mmto 2.54 mm), and nore preferably, from about 0.010 inches to about 0.060
i nches (about 0.25 mmto 1.5 mm. [0065] The base layer is typically about
0.01 O i rwbesiwv7@bout 0 026 i nches (about 0.25 mmto OP&®/uspgoobiick, and
the printing surface layer is typically between about 0.01 O inches to

0, 025 inches (about 0.25 mmto 0.64 mm thick. However, it should be
appreci ated that the thickness of the base |ayer and printing surface |ayer
may vary, depending on the materials séfected for the layers and the
desired finished bl anket/sl eeve properties [0066] In the preferred nethod
of making a printing blanket or sleeve including the thernoplastic polyner
conpr essi bl g3d@y ghislibin @nasieo LRYErU Jdidk $n BrAMbidadyiah Badd hilingGobltanket or
sl eeve, and the thernopl astic pol yner conpressible |ayer is either extruded
in liquid!$drmas described above or is laninated to the base |ayer with
the use of heat and/or adhesives. The printing surface |ayer 18 may be
applied to the conpressible |ayer 15 by adhesi ve bondi ng, heat |am nation,
or direct extrusion }0067] FIG 2 Ekdmusts &ties anot her enbodi nent of the

i nvention iQ t he farm of printing sleeye 20 in ich all ?f the | ayers in
the sl eev8¥dve bEBRSHGE REENACFBIFNE "’t’%@ﬁ%‘&{%‘ﬁ‘% BFYHeECHTd: A1 opl asti ¢
pol ymer ald Qys eﬁaﬁlo‘%d In E@@lrﬁﬂgrl@-@.‘ ?ﬂ(}%vérhﬁl“‘ip}%é}e"‘ h@ﬂ(ﬁ}’&%r?gg‘(wmﬂ\@n t he

sl eeve construction are al so applicable to a bl anket cons ructlon.56 shown,
t he sl eeveumhgl avdesge basdeulaayerg? 2] alamt 3P0 Onainscoprebsitblsechaydr 24 an

optional image reinforcepent, |ayer 26, da printing surface |ayer 28.
B068]  ThidRgiT ) BRTSS T 10g pFe Sl B Falbf hgdef BRI SRR el e
strength TRtaodd peitdBE AlvioM espeesss hbbedrabove tdiigeaitd enaoed rage
reinforcenent layer 2 is positioned beneath the printing surface |ayer 28
and pr ef efaplign CopprEged Janhatcs MEE AmitbleviiBe stnneys ooiic prtdtifidtdsons t o
stabilize t| 10t face. | R and .pr ct t ] | ying
conpressiB%@qp§§é%mkggf§ﬂ%%%g§g§§%%fh$ﬁé§Bﬁ?%ﬁ%&ggyﬂﬁggéﬁggggéﬁﬁﬁgPongation
of the i nmagendeeitmparcanedirelrayetedinyable 2nodi fied as desired by the
selection of the TBC materials to provide a nmeans of adjusting and varying
the feed rale of the product as needed for the particular printing press
design. This provides an inprovenent j[Qupr, textile materials which have
previ ously been used as image reinforcenent |ayers. [0069] The inmge

rei nf or ceRemihpleayer preferably has sa Shoree A hardnessgrangi pg firom)70|to

95. and fpfiglapred esallyesdiiPmalouk B0 1 @0 158e TBG amt esvab 1 $58.00 |
preferab ygpgﬁgpeq WTh other polrygmys Qiﬂﬁtn?.0§U' abtelprocessingaijds to

educe RO g =10 1 processi gy hO7Gyin biggerigyrend, shova i 1 G
non- pl as \F?ngﬂﬁﬁoidﬁ‘ﬁf@r TBC. 4l lgy. |Suitabl e TBC a?'ﬁ' vi 1hid ﬂﬂ_ﬁ&gu ile
rubber, | ¥IButyl ene-isoprene, pallySuldti be (ubber6s EPOM T erlpdllgnet 123t ur al
rubber, atdUstlyamerbeghbutiadi ene rubked3 THeSAl | 6936 mayofodr t hELEG nicldie
fillers atdiarEsaiitaoedyeatsents 4. 770071 9The 04 thdicnw sur gase | ayey

preferabl gageonprises a TBCO nitriil e rubber all oy and a m heral additive such
as tal c. | AenAEahS 1PeT ARy T ngkudedsat & gadi ng,of "beiyeen gpout 1%
PN A R T LA M AT A AV s S T M A MR

"N

rindin FOCesS, 16— 1T ufitt ] tO— 1 d“l,lb, SR ear—ngat— ot 0= U
ggring g?pﬁﬁla"fmﬁﬁﬁgffm?ﬁghﬁrirtfﬁ&fsufﬁa e nggrQﬁ:%'e'dﬁﬁ§?exﬁ¥% ts g
Shor e re:izp$ Kice of less than 40% —and an_average surface roughness of |ess
than aboLErotsliziendsapemre Shorle Yp&sill 1 Bice. 97°Cit IDECreatt*G he 1B i cal
rebound of the layer is measured pursuant to ASTM 2632. [0073] The desired
char act er i stMicsliek atehep@rddnhigng) simface profile can be provided by thermnal
form ng et Reforaf@r ecaranafcbelin@ppkyitng'd/hen W86 eed TBC al l oy material onto
t hebl anket/ sl eeve conposite. Alternatively, the desired surface profile can

be nmechanj@db| Y while certain representative embodiments and details have been shown for

s

the purpose of illustrating the subject invention, it will be apparent to those skilled in this
art that various changes and medifications can be made therein without departing from

the scope of the subject invention.



i nparted by abrasion/grinding or chemcally etching or |eaching after
application of the TBC material to the blanket/sleeve conposite. [0074] In
enbodi mrenwe 2tvaneoseach of the base | ayer, optional conpiresaiskéos/obayer,
optional inmage reinforcenent |ayer, and printing surface |layer are
conprised of TBC or TBC alloys, such layers may be provided in the form of
free or supported filnms. The |ayers may be adhered to adjacent |ayer(s) of
t he bl anket construction by bondi ng me£hods well known in the art, or by
heat | am nation or direct extrusion onto the blanket construction. The

| ayers may al so be extrusion-lam nated or slot-die coated to adjacent

| ayers, omnwHAY IBeicomgkbrisded with adjacent |ayers. It should be
appreciated that the |ayers may al so be adhered with the use of
conventional adhesives. Alternatively, the TBC materials conprising the

| ayers may be $0fl.en6c aphkl eaf i at. hat. it . ction
as adhesigés. ?b%%g?qﬁﬁp%ﬁgggf%@?*@gé%PP?ﬁ?%‘?ﬁvgﬁéﬁgﬁ?&pﬁﬁﬁﬁgg%ﬁﬁggs may
be i ncor pbryat ed! BOt ehtthe thohBLrinctinpnseas fl(Drige asctidveprbfanketljar sl eeve

edges are seal ed.and/or the fabric is sufficiently inpregnated with a

Ui tabl e BEORGT POk RRURRE (B CRIP bR Py el N BHE A AL M he ¢ he
printing Bhamketi Rk SHafeMEerld@Y&i%aiAhE 200D kR aRihyTBF {IhinOfcadBfn or TBC
al l oys, edge scaling is readily achi eved by heating the exposed edges of

t he bl ankgtodual ¢idW aiydrhehcbhepaipploastivermt end &) atcorboafit tenniapi@d f | ow
together. Al ternatively, additiagnal TBG or . al l oy may be. added with heat
o the: exiebEi Ry el i a B DR e orl P ol p BN REA Ty T ot ne

bl anket CchOSBesBetdze et d avdi$is WHaT IRRHas tHeGam@tdMmBout[IQRI0E]H aWher e one or
nore fabric |layers are used as a reinforcing |ayer (for exanple, as shown
in FIG 1f000Rk&lisrerdrredd ticabPt baek Hickiht svarkeanoliga B vidpb i withino 16%
and a nin'ﬁyg# il I . I oT=J R e (2724 r cm. The
edges of P e %%??@Jﬁgjéggﬂﬁg?OE%ﬂﬁgﬁﬁggQ&Ffﬁggmfg%h%%%%wgéwﬁgpﬂﬁnpregnated
wi th TBC ethid iTBGhal fheyaas od@8%T ioi¥d"@bove such that the desired properties
are mai ntained and the fabric no |onger retains significant w cking
properties. [0077] In enbodi ments where the blanket or sleeve includes a
conpressi bl e | ayet faimbiie 8y akiRd1BE0h 1 WRGrahhieyTioamod bl anket or

sl eeve shoul d preferably exhi'bit a static conpressibility of about 0 . 14
to 0.22 mmeaatonl@e0ukPRA( ] )or hxabadob®. @lyd 202 20l viser sn2@60 ak Reomdlve bl anket or

sl eeve incl udi ng.the conpressible layer should al: hihit a dynanic gauge
ose of 1 EEETREH SEbRT b OB o B R oSl e B GO TRED. exh b
sol vent / swabktdi@he T851 St aBs8risddr 8 T8oahof seleBreditdhi ik @ehualatistiddier bl anket or
sl eeve should exhibit a volune swell of less than 2.5% in 3.125% fountain
sol uti on, nyless pohspted. 0% pPilpefe09s.f ountain solution, less than 3.5% and in
bl anket wash, |less than 2.0% Cured in Place Liner |0078] The "cure in
place” nethod of Iining damaged or broken pipes, such as sewers, water
pi pes and3gas Fhpesat&PN®rit At QoM fiid is pread IR ted @atikg eorhPiisek @pailsy ng
under ground pipes. This nmethod avoids the need to excavate the underground
pi pe and phderldkypithrgnetanelgelerisd signt de &roupf qoasisingeeiurile sibRr. &8DH4ved
streets an Ll dings...The cured | I R h i hvolves first pasitioning
the 11 ner ket ae LR e S ERheR REPeTBUISEA! MVB BRal bl ket hen The
liner is gureshelibd@oie-harcte alaba WithenakhecRineadMcl ybed mgldar ced agai nst
the inside wall of the damaged pipe. This nmethod typically utilizes
pressuri z8alYaIcH doftyiRae-BePrec £ ilesk nohendr extivpine-ufadesne dledntdymet @vdt he
i nner sur%gﬁfng%eghe pipe until it is cured into a hard state. [0079 i Such
pi pe liners-typically have fabric on one side and a pol yner sheet on the
other side. The fabric is saturated with an uncured fhernoset material. The
curing, that is the process of converting the thernosei n@terial toarigid
state, is?perfdPrBerlet HOFLC ehePaci Hgrin REEM Be¥n b LB HEIEECE Hetpi pe. The
l'iner Cana@(ﬁti&lxeﬁ‘%a}gr Wﬂic%h?c&hﬁﬁseﬁ%f Q%Opolyester, an ethyl-vinyl alcohol, a nitrile

rubber, an cthylene-propylene-diene rubber, a butyl rubber, a polychloroprene rubber,

styrene-butadiene rubber, polyisoprene rubber, polybutadiene rubber, a styrene-isoprene-

styrene triblock polymer, a styrene-butadiene-styrene triblock polymer, a styrene-



repaired by cither the "dragged-in" nethod as described in United States
Paten 4,009,063 or the "inversion" nethod as described in United States

Pat ent 4,W624p0B1011082The teachi ngs of United States PatenC4/130@90837ar e

i ncorporated herein by reference for the purpose of teaching the dragged-in
met hod and the teachings of United States Patent 4,064,21 1 are

i ncorporated herein by reference for the purpose of teaching the inversion
met hod in any case, the polyner sheet-pfaced on the fabric nust be
resistant to the (uncured) thernosei material and should also be able to

wi thstand the heat used in curing the thcrno set materi al . 00801 The pi pe
liners of idbfese iMIQ jodindiay eyeenkayeldiob digsikpabser bens seheri al , such as
non-woven fabric, which is capable of accepting a thepnoset resin, such as
an epoxy HwshAplagtivedlimers of this invention also have a |ayer of the TBC
attached to one surface ofthe layer of resin absorbent material. The TBC
has sufficient heat resistance to be able to withstand the epoxy

resi n/ am gse cuma;trtmetg,e:mﬂ\bmdmlﬁ&uwehIbaa:slayd‘srea stiegrsdidaparatud e pusgdg i n
installation of the liner. The TB an al so t hst and t he high tenperature
Wi t hout f SWIHCHG2ITEIEET$1R e Ronp RSt 16 %‘meidé“rt e SP]dca‘fCrt“-‘tq‘“léS art as "blow
t hr ough Il i qused in
t he |nstalgg§?%§qgﬁﬁpﬂe ??%§$&nﬁ%ggg1G%§?§§%ﬁ(gégéﬁgéﬁéﬂﬁg?gﬁﬁéﬁfpz used as
one Iayerhphophén¢pﬂeminfheanewtm“ab@ﬁy$@nenmapeauamﬂmandbeﬁmmyhman@r|a

whi ch absor e rnoset resin resi n.absor bent er can be from
0.1 ot o B I T GrEranty 68 SaheD 5pa an e Bty
preferabl yrddud ¢Q1 10n b pHibekpol @Midk @bh@mﬁ@s il @ySQAERRAY iBBAigkkal s i ncl ude
fibrous materials of organic or inorganic fiber which naybe woven or

non- wov entd¢dhelispolpraide sadlopce:; twter‘frle§1edﬁyéb§3@p@emplwéﬂemlmmtl@ has peedl e
bunched PONRYSYRRLIELEIL R SHARASAPOER] B NALNRUER TR 0GR, 1 1 O
sewers (naln ateral ¥ f erial is

typi cal | y4poneieitoed w808 2]e Mhlﬁﬁutghcmteﬁ mdsiemmee ghidehioh lst\hﬁtlﬁESI n
absorbent material. Melt processing equipnment is used to coat the TBC onto
the resi nisrapendn.4n8ted 090,008 any; én%ﬁlthtﬂ Bedd hy oyeitpa®Atti nel udes
cal endar preferred thickness of the TBC
coating lgﬂgﬁqgﬁugﬁ{ﬂ?rﬂ%@%ﬁ%é?f@&%?ﬁéut 100 to about 1000 m crons,
preferably fromabout 200 to about 800 m crons, and nore preferably from

about 300 mcr t.o.about. 500 m TBC coat.in i bonds very
wel | to the poioft)egtletﬂﬂwﬁﬂ%%waﬁﬁ{ﬁ g ﬁldg‘ﬂgmél%weéﬁe%p PO mat i
preferred.f, ntét'dtfaﬂ@%b%eh@zcttt%an%tmet 10fcd tm hBYEM 'c@ﬁswt[z@%?’] In

maki ng the ner 0 I's invention, the TBCis nelt Coa or extrusion
coat ed ontmn1teheblvﬁesh“sﬁ’la}blsmbbtentsumatterubébz stgu\meélumd@alpaﬂbs@t ch‘m@e:tmg made into

a thernoset .res suc V|n ester resin _or epoxy
Fesin 15 Bie hBrormETuBhs & BVsrBeror P PRl Zhf oy B | used,
an am ne %%Ht@ge-@@?@t% tt‘t@oé‘i@ﬁﬁ?nﬁp atskﬁctﬁpﬁéﬁrcﬁ@ét’o[bek%o%‘t&{c@ d dtyiept.o a
thernoset material. At this s fore curing), the liner is flexible
and can béuwﬁanedﬁkw§m@émwh@né@VhﬂVﬁbﬁra passageway or pi pe. The flexible
i ner can be inserted by either the drag-in nethod or the inversion nethod.
Once inside the cavity heat is added by injecting steam hot water, or the
like, to fiorceThbegrihiimeblam@Runsiectita ih DRiMe iferdihehdhipeingRoi i@ Igures t he
thernoset resin in place within the cavity. Once theresin is cured, it
becones ac¢hepresethahdCt he 1iner becomes rigid to forma rigid inner pipe
within the cavity (the original pipe being repaired). [0084] The liner can
be made to the desired length required to repair the pipe, and preferably
i's a cont Rnuought ybibli@f blkhlog ks spoificdiimeis Hadlaeihdvebae lagagishosipfifadci ent to
repair the pipe with one continuous length that i not required to be
spliced tehetttyiaf pdeptehibppdhe @u@é@é@nwtﬂté of fWétLS:\Atlttﬂ‘sw*Su%%m%ﬂ%e at | east
50 netersn{tﬁmﬁpgth and can be as long as 5000 neters in |length. Mre
typically Iners are from 200 neters to 1000 neters in length. The

di anmeter of the |iner, once formed into a cl osed tube wi |l vary dependi ng

on the di aneter_ of the pe needlfg repair. yplc% ne{ers range from
about 5 ckto Theprinting blan}\et as specified in claim 4 wherein the sur ace layer is

comprised of a rubber.



about 250 cmand are nore typically within the range of about 20 cmto
about 150 cm [0085J The liner can conformto the shape of the inside of

t he pi pe weadinmyg7esepai r. The shape of the pipe does not poea$2409/06H78
perfectly circular and can be non-circul ar, such as egg-shaped or

elliptical in shape. The liner can al so negotiate bends in the pipe. [0086]
After the resin absorbent fabric is inpregnated with thernosetting resin
and the liner is made, it is typically3$tored at a cold tenperature either
man ice bath or a refrigerated truck. This cold storage is necessary to
prevent premature curing of the thernoset resin, before it is installed
within the pipe being repaired. The liner can be brought to the job site in
the refrigerated truck to prevent premature curing of the resin In sone

i nst ances 9sucAhagrigiinmblapestys rresifipd ip glaip dsvlivreip oy wanressiyelayean be

i mpr egnat ed_.\i.; he.resin. at,the jah site. [0087], After the liner is

i nserted ?ﬁ%ﬁ%%ﬂﬁﬁﬂgﬁggéﬁﬂﬁgégﬁQaﬁgqggﬁfh9W§Lgﬁ§§ﬁ¢ 9’exposing the liner to
an el evated tenperature which is typically within the range of about 80"C
to about 100" C for a_.period of about 3 to about 12 hours. Steam curing
requires lléss ﬂ%ﬁ@ﬁﬂﬁ@ﬁ@ﬁp@ﬁgﬁﬁﬁFﬁgﬁﬂ%C@Uﬂéuﬂgwﬁgﬂ PRSPl S Ut er
curing whi, , AV ; , it 0 12 oM S« 1 TS, ¢ |58t remendous
ime Savi BoeP e dad By, s e R TR R B

t enper at usesaceXperi enced in the steam curing process. [0088] This invention
is illustrated by the follow ng exanples that are nerely for the purpose of
illustration and arc not to be regarded as |imting the scope of the

i nventionjor thee RRREGS blhAkaBl §ltcifledGARlaRE 1DRARES 8 kBt RSSfoRREEhf I cal |y

i ndicated otherwi se, parts and percentages are given by weight. Exanples 1-4
[ 0089] | nlavai s ceppesihediibe tegupplegicdflockrgppbinarenda fbirie. synt hesi zed usi ng
the sanme general procedure with different chain extenders. The procedure
used invol ved heating a bl end of hydrophobic pol yol and chai n extender, and
dii socyanate sgpapah@hyhiatkcdbowicciliZa iCcrRnd 11 ReRrdiih ¥enGatbihogiedhents. The
viscosity of the reaction m xture was observed to significantly increase in
about 0. 5layer Basr Higred wedigsy Whighwhenter ihap thendhoreddurdsyedBe g enpt i ed
and Lhe pg&éﬂgq%%gte was allowed to slowy cool to roomtenperature. The
chai n extender enployed and the nolar ratio of chain extender to polyol
used are reported in Table 1. It should be noted that 1, 4-butanedi ol was
used as the chain extender in Exanple 1, In anpl es 2-4 the chai n extender
was 1, 12- ldoded AR8ENEIE Dlapkih AbtRECHEE daremds %‘{y]?é‘ﬂ“ HE igagatsi PEETsht a | evel
of 50 ppm] o - : |.eS.iifabl e .1 Mkt 4 are reported
in g/10 2?%@%@%(%gggﬁhhﬁggﬁs¥ﬁg§b%aﬁlH@gg Fﬁ§@§g%§§92$&j%%&ﬁfﬁ wer e used

[ 0090] As can be seen fromTable 1, the TPU sanples nade in Exanples 2 4

using 1,12.dodecane diol as the chai.n extender had superior tensile
strength e SPEH‘“EE’DNF‘%@‘WCR&Gé“F TEI AR Y ?mgm‘bﬁ%al%a FURE her
noted t hatyy-fie, JPUsiiBdSodiNo R e s d mithidl Serbagytensile el ongations that
were superior to those nmade in Exanple L The nelting points of the polyners
made in Exanples 2-4 were all within the range of 98"Cto 1350C. This i in

contrast the, TPl.J . e .in Exa 1 i gh .had mel,t.i n int of 193.
earp os 8510 T008aTG ERetdarBensr idefi frghds MRt eb8E R ng < he
same genepainpcAaesdyngas was enpl oyed in Exanples 1-4. However,
Priplast(tm 1838 pol yester polyol having a nunber average nol ecul ar wei ght
of about 2000 Daltons was used in this series of experinments (Priplast(tm
3 1 6 polyester.,pal.yol has nunber .aver Dl ecul,ar. wei ght.. of about 3000
Dol ton%) . 1A o APt SR o e g A BT e A e R
reaction télsRed Aogahe gfoud cBhOsgS 4aNchath déhapmpiendl is@fvasdiannoudeact oat e

catal yst was N N
dnisocyanate, phenylene-1-4-diisocyanate, naphthalene-1,5-diisocyanate,

diphenylmethane-3,3"-dimethoxy-4,4'-diisocyanate, and toluene diisocyanate.



used in this series of experinments. The chain extender enployed and the
ratio of chain extender to polyol used arc reported in Table 2. Table 2 *
M val ueswanreiwmapmset ed in g/ 10 m nutes. Second Meat, heaCTaisdoooosiizeig rat es
of 10" CAnin were used 10092 Wiile certain representative enbodi nents and
details have been shown for the puipose of illustrating the subject
invention, it will be apparent to those skilled in this art that various
changes and nodi fications can be nmade-BRherein without departing fromthe
scope of the subject invention. WHAT IS CLAIMED IS: 1. A coated fabric which
is conprised of at |east one |ayer of fabric and at |east one |ayer of TBC,
wher ei n t he. TBCht prie@mnpblusied a0fpclifledtif elali® aGtic@din Picaddedplobic(pb)yod has a

hydr ophobi c Bolyol or polyam ne, (2) a polyisocyanate or an aromatic

di car boxyPHEDECEVETags feplecaiar avei gl adyClols i e e amtpsrot @Boit i Hilrg aboyto 20

car bon atqq@059{m§él) the reaction product of ( 1) a hydrophobic polyol or
pol yam ne,  an 32 ‘a carboxyl terminated tel echelic polyan de sequence;
wherei n the hydrophobi ¢ pol yol or polyam ne has a nunber average nol ecul ar
wei ght mhigh is yﬁj&in t h .raﬁge of about 1,000 to.about 4, 000 Da%tgns;
wher ei n t hé TBE HAE ‘éﬁ%“i"‘gﬂ‘t‘?" {0 SrPAGEERET VU BY SURPTERTS WHI TR P €OV PHI N t he
range of 30;OQ00146r; 15)008eCRR Rk ARS AN WOR! R bB&LIBmAAs Rl ting
point which is within the range of 800C to 250 C. 2. The coated fabric as
speci fi edanh(aladibn’ toaitigtaicn ot ReleTBOnE side ofpnd seth aborbhet matadtlilayerpr oduct

i car bbxy M AE T Hen i sed FbuRe RS BRENGT LR ARTTS ol o5

carbon at gBamand (gl hed abid Gomsicormbuesad: @fd, anPpo))umicasal-act ed
fromthe groug consjsting of nylons, polyesters, and polyofefins. 3. The
coat ed faBtiEelesosipedidd Bl Hrgadtams. fwﬁé} Bicncachen epaurtf (Ebhpri ses an

al | oy of 8. \M i j-al .select, I .G i St of

v e rnep e B RR (58S Gl PR R AR PE N Dy

but adi enes¢qubber, whetdiotho yénehshibbelypl @ sl ymenehassoprohe-astiyppeme]deniabi ock
pol ymer, a styrene-butadi ene-styrene triblock polynmer, a styrene-isoprenc
di bl ock pdi F“%l‘i”‘ 1§f"3}ﬁ?‘éh' € BRites 4 ék’félidi(@%d%Rb%ﬁjm%ﬁ‘faﬂ;ﬂﬂ%e{ﬁm Hfbber . 4.
The coat eﬁ*Bf(ﬁlQ{s'an&ght%%%gE hRfedulr %«?%}%%iéﬂ% GRStk YRR 5600PEd sed of an
additional layer whfch is comprised of a copol yestcr, §h et hyl - vi nyl

al cohol , &,00D1000 Neltouh bed wharirethylBEhe-pnolpyl enet dihemes mithbethe rangowt'y |
rubber, a &,l%gglgéoprene rubber, styrene-butadi ene rubber, polyisoprene
rubber, pé 3b'f’8i ne rubber, a styrene-isoprenestyrcne triblock polyner, a
styrene-but adi ene-styrene triblock polyner, a styrenei soprene dibl ock

pol ynmer, a styrene-butadi ene di bl ock polyner, and a second thernopl astic
pol ymer 520A pA atedyg hiaiiet foocenpriagengy otpipasespeayied in daisohprbsisimnl e

l ayer, ang a printing surface |ayer, erein the pressi ble |ayer and/ or
o pr i ot geStePiecadh Bk A § el e o of 1 ¢ he TBC | <
conprised of (1) the reaction product of ( 1) a hydrophobic polyol or

pol yam ne, (2) a polyisocyanate or an aromatic dicarbox ylic acid, and (3)
a |linear éhai ndestrehdearacsdmealoiangsR2eewa20 wpe fotpeaitions claim 2§ wherche
reaction product of .(.1) a hydrqophobi )0l .yo r polyam ne, and (2) a

car boxy! 'gﬁﬁFﬁﬁFgﬂdégfégﬁ%P%gfgg(V§ﬁ$8§e§éh%gﬁ%e; wher ei n t he hydrophobi ¢
pol yol or polyam ne has a nunber average nol ecul ar weight which is within
t he range of about 1,000 to about 4,000 Daltons; wherein the TBC has a

wei ght avé?age Thpraet implageligmias wpiceted i climiiPnvhanan sad geatste 18vero00 t o

1, 000, 000 . ONS; dhmr 'n,E «'{!Q Ja. el ] POI V}%}"hfis w thin
t he rangeco L@ﬁgéﬁﬁggﬁg %;%%TW% g’%ﬁ%ﬁ r%éaﬁggﬁﬁggg§§}@g%8? $é§fi nclaimi4
wher ei n saitdlcaobir BBl @bbayBbprene rubber, styrene-butadiene rubber, butadiene
rubber, chloroprene rubber, a styrene-isoprene-styrene triblock polymer, a styrene-
butadiene-styrene triblock polymer, a styrene-isoprene diblock polymer. a styrene-

butadiene diblock polymer and butyl rubber.



conprises an alloy of the TBCwith a material selected fromthe group
consisting of nitrile rubber, EPDM rubber, isoprene rubber,

st yr ene- bwbadioaneoseubber, but adi ene rubber, chl oropr enePcuhiseso9/ os2178
styrene-i soprene-styrene triblock polynmer, a styrenebutadi ene- styrene
triblock polyner, a styrene-isoprene diblock polynmer, a styrenebutadi ene

di bl ock polyner and butyl rubber 7 . The printing blanket as specified in
claim4 wherein the printing surface Fayer is conprised of the TBC 8 . The
printing blanket as specified in claim4 wherein the base layer is
conprised of a material selected fromthe group consisting of fabrics,

netal s, and, polysred b fRded et .a RssagdNgy B pipt hngebiirnketiaas 1 Sp@etehi ed in
claim4 wherein the surface layer is conprised of a rubber.10. The printing
bl anket a§“§ﬁéﬂﬁﬁﬁﬁ¥ﬁﬂ¥%ﬂ%@ﬁ$%3%ﬁ@?§¥%“%he conpressi ble layer is

positi oned between said base |ayer and said printing surface |layer. 11. The
printing bl anket as specified in claim4 wherein the printing blanket is
further cadpri sedref ingradenage forei miopeenent pipayetpeviikd h ¢lsinpd3 whieaired bel ow
the printing surface layer. 12. T printing bl anket as specified in claim
10 wher ei RGN PRGEOFE *ﬁf@dﬁééﬁ%ﬁf ?rf"élﬂé‘? gri@élgéaﬁ%?tiﬂg@a%&* ¢ letropl ast i ¢
bl ock copelyer;.and.aef ahtd 3o khePhhdtidng. bd anket . Khlked in

ol ai m L1 G R e B S s i ch
i s great ed,>hawcidmeteShigheninhhinodnédsdiofetlithe-4ot thisongnaardnddelubayer . 14. The
printing gLankeL‘as specified in claim 11l wherein the inmage reinforcenent

| ayer has “4*EK8IE™ A hardness which is within the range of about 55 to about
95. 15. The printing blanket as specified in claim4 which further
conprises a reinforcing fabric |ayer which is positioned bel ow said
printing sarfadecured/grplacegineThs apirrseewiey ol Ripket spasifispacelpined? whceinmi m 4
wherein the Vi W | acomtic, diisocys 17..The printing
Bl anket adteBSEDEE R EhE | BB RLRIR b Eblsf SRR B L hip G L' ¢

sel ect ed tan@oof BeogC@wp teamnsit SI00Padnd, 4' - met hyl ene bi s- (phenyl

i socyanal e), mxyl ene diisocyanate, phenylene-1 -4-diisocyanate.
napht hal ene- 1, 5-dii socyanate, diphenyl nethane-3,3

t-di met hoxy- 4, 4' = dii S VARALE, Lol ueng (fid s anat.e. -ogk kLNt ing

bi anket as spect T ge P AR Ak piRbEERE Skl SRERNE Sedsmresity PRE™,
nunber aveoagesinglpecullag atesghtbsinti elebics sk tdiprovidieg ramgee of TRBant 2, 000 i o
about 3,000 Daltnns. 19 . A. cured in place |liner for a passageway or pipe
conpr i si ngelEayor SRR AR A A payaine seid) TEC Bhepnoserta Bsi
absorbed bt oigAlAbest RiPRRTIRRALSRLRLL Al foRK SloonBRd bR 1afer RGuGRALI N

| ayer on at |east one side of ,said resin absorbent material [ayer; wherein
t he TBC i sn¢pnrprdigedpoftid surhbelayeactkr end proguwstibloflayet)wlertiy dropRObs ¢

pol yol or pol yani 2) a.polyisocyanate or_ an arommatic dicarbgxylie acid,
boa” (3) Cachrntar dhuide badifould eOR! AT A Sbnge SobR R uon it B e (130
the react iﬁ@l’}isBEHfétor%fl atchhat DYABORNERER, BRIl BOL 1EarRAkMANAGer @and (2) a
carboxyl term nated tel echelic poiyan de sequence; wherein the hydrophobic
pol yol or cpohipang hie Wasrlpnmerhsor 8N ethagechioh pedbgrofe) gitdrowliobke padyadi t hi n
the range of .about L to aboyt 4,000 Dal tons: wherein the TBC. has a
wel ght aver BE R eE I * RePgRt Swhienct SRR v RaTr SHOE Or "B o
1, 000. 000 Rabbgiss txﬂﬁ‘@ll WhRIRIING A8 aIB&masv@afehblcbdaPebilht WhicERs s W thin
the range of 8Q0C to 25Q0C." 20. A cured in place liner for a passageway or
pi pe as spedirtfthedarics of Repuh! 90wk erait d.GORDalesh rivimgotiye B Ciat ericallli s a
B:gg;geﬁg&%g@e px?iglgfé%@y ngguezh? {n"é: 1s| \%%]%ifl%lercﬁ'uarﬁgg %@?,Q(#(f}t%el ,éd@&ﬁ}r{) 1559{01(19; and

wherein the TBC has a melting point which 1s within the range of 80°C to 250°C.

27. The miethod of making a printing blanket or sleeve as specified in claim 26
wherein said void-producing material is selected from the group consisting of pre-
expanded microspheres, unexpanded microspheres, blowing agents, and leachable

additives.



t he needl e punched non-woven fabric is a polyester fabric. 22. The cured in
pl ace liner as specified in claim1l9 wherein said coating |ayer conprises
an all oy wb20tve01TBZ with a naterial selected fromthe grompscanssars ng of
nitrile rubber, EPDM rubber, isoprene rubber, styrene-butadi ene rubber,

but adi ene rubber, chl oroprene rubber, a styrene-isoprene-styrcnc triblock
pol ynmer, a styrenebutadi ene- styrene triblock polynmer, a styrene-isopren e
di bl ock pol yner a styrenebut adi ene di bBéeck pol yner and butyl rubber.23. A
cured in place liner for a passageway or pipe as specified in claim19
wherein the poiyisocyanate is an aromatic diisocyanate. 24. A cured in
place liner for a passageway or pipe as specified in claim23 wherein the
aromatic dllsocyanate is selected fromthe group consisting of

4, 4' - met hyRene Tisk snetfqehaayimi Boearatsel!, vond Rgpkluwet’man@@wanm@b phenyl ene-
(]ZI-I- ghgln;/isrqrgi(%g%l 1§109%9'ppuf%andkwll%e1zf. cx& T m 4 5’?/1 pantrglopgdrs]t ic J[’(S e %n’thcr
diiSOcyana&@pnaﬁ4mﬁmﬁMﬁ§ﬁuhﬂupbﬁﬁaxbIner for a passageway or pipe as
specified in claim22 wherein the hydrophobi c polyol has a nunber average
nmol ecul ar meight which is wthin the range of about 2,000 to about 3, 000
Cal tons. 2o A TaLhath@forTRILS EhAELRLGNG RbAAKER, AludhPENfplac! uding a
conpre55|6Ie | ayer conprising: providing a base sﬁ strate sl eeve;
provi di nguacgandeenatospBEes mdwhérem shanmcrospherds mg caparaied bp hoding afigr

mat eri al ; extrudlqgiéald TB? over substantially the entire surface of said
base subsEFEIEOHr! Wik HBIN conpressi bl e | ayer thereon: and
providing a printing surface | ayer over said conpressible |ayer: wherein
the TBC is conprised of (1) the reaction product of (1 a hydrophobic polyol
or polyamre, (2) a poiyisocyanate or an aromatic dicarboxylic acid, and (3)
a linear chain extender containing 2 to 20 carbon atons, or (11) the
reaction product of (!) a hydrophobic polyol or polyanm ne, and (2) a
carboxyl term nated tel echelic polyam dc sequence; wherein the hydrophobic
pol yol or polyam ne has a nunber average nol ecul ar wei ght which is within
the range of about 1,000 to about 4,000 Daltons; wherein the TBC has a

wei ght average nol ecul ar weight which is within the range of 50,000 to

1, 000, 000 Daltons; and wherein the TBC has a nmelting point which is within
the range of 800C o 2500C. 27. The nethod of making a printing blanket or
sl eeve as specified in claim26 wherein said void-producing material is
sel ected fromthe group consisting of preexpanded m crospheres, unexpanded
m crosphei es, bl ow ng agents, and | cachabl e additives.28 The net hod of
claim 26 wherein said void-producing materi al conprises unexpanded

m cr ospheres and wherein extruding said thernoplastic polyner further
conpri ses expanding said m crospheres 29. The method of claim26 wherein
sai d voi d-producing material conprises unexpanded m crospheres and wherein
said m crospheres are expanded by heating after extrusion of said
conpressi ble | ayer.



