
ASYMMETRIC PROCESS FOR MAKING SUBSTITUTED 2- AMINO-THIAZOLONES BACKGROUND
OF THE INVENTION [0001] The present invention relates generally to novel
organic synthetic methodology and its application for providing compounds
that are useful as inhibitors of 11b-hydroxy steroid dehydrogenase type 1.
[0002] Hydroxysteroid dehydrogenases (HSDs) regulate the occupancy and
activation of steroid hormone receptors via the interconvertsion between
steroid hormones and its inactive form. For a recent review, see Nobel et
al., Eur. J . Biochem. 2001 , 268:41 13-4125. [0003] There exist numerous
classes of HSDs. The 11-beta-hydroxysteroid dehydrogenases ( 11 b -HSDs) is
an oxidoreductase whose oxidative component metabolises biologically active
glucocorticosteroid (such as Cortisol and corticosterone), to the inactive
C-1 1 oxidised metabolites, cortisone and 11- dehydrocorticosternone.
Ragosh. et al., J. Endocrinology, 1997, 155:171-180. [0004] The isoform
11-beta-hydroxysteroid dehydrogenase type 1 ( 11b-IISDl ) is expressed in
liver, adipose tissue, brain, lung and other glucocorticoid tissue and is a
potential target for therapy directed at numerous disorders that may be
ameliorated by reduction of glucocorticoid action, such as diabetes,
obesity and age-related cognitive dysfunction. Seckl, et al.,
Endocrinology, 200 1, 142:1371- 1376. [0005] The 1l b-HSDl isoform is also
present in pancreatic islet cells where it is implicated to play a role in
controlling insulin release. Oppermann et al., J. Biological Chemistry,
2000, 275(45): 34841-34844. Glucocorticoid hormones such as Cortisol
(active form) and cortisone (inactive keto form) play a critical role in
the regulation of carbohydrate metabolism. Increased levels of Cortisol,
promotes gluconeogenesis and inhibits insulin release. This results in high
serum glucose levels characteristic ofdiabetic pathogenesis. Conversely,
the known 1l b-HSDl inhibitor carbenoxolone reverses the inhibition of
insulin release by Cortisol in a dose dependent manner and further enhances
insulin sensitivity. These observations indicate that 1l b-HSDl in
pancreatic islet cells plays an important role in regulating glucocorticoid
metabolism and release of insulin. Thus, 1l b-HSDl is an important enzyme
target for the development of anti-diabetic therapeutic agents. [0006] The
C5-substituted 2-amino thiazolinones have been shown to be potent
inhibitors of 11b-HSDl . In particular, 5S'-2-(bicycle[2.2.
l]heptan-2-ylamino)-5- isopropyl-5-methylthiazol-4(5H)-one, which is shown
below, is a potent nanomolar inhibitor of this enzyme. Current synthetic
routes to prepare this 2-aminothiazolone analog entail multiple steps and
the use of high equivalents of an expensive chiral catalyst for the
enantioselective addition of the isopropyl group to the C-5 atom of the
parent 2-aminothiazolone. [0007] There appears, therefore, a need for
alternative synthetic methodology that would allow the facile and
stereoselective preparation of
2-ylamino)-5-isopropyl-5-methylthiazol-4(5H)-one and related compounds
employing commercially available starting materials and small quantities of
a chiral catalyst. SUMMARY OF THE INVENTION [0008] The present invention
satisfies this need and others by providing efficient synthetic routes for
the preparing a compound of formula 2, its tautomer, stereoisomer or
pharmaceutically acceptable salts thereof.[0009] Thus, one embodiment of
the invention is a method for making a compound of formula 2 by reacting a
compound of formula 1: [0010] with a compound of formula R R1 NH. 



[0011] In formulae 1 and 2, the variable X is selected from the group
consisting of S, O, and NR, whilst Y is either R"C(O)NH, or SR". In one
embodiment, X is a nitrogen atom and R is selected from the group
consisting of hydrogen, (Ci-C 8)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl,
(Ci-C 4)alkoxy(Ci-C 4)alkyl, (C1- Cg)fluoroalkyl, (Ci -C8)Hydroxyalkyl,
(C3-C8)cycloalkyl, (C4-Cg)bicycloalkyl, (C3- C8)heterocycloalkyl,
heteroaryl, aryl, (C3-C8)cycloalkyl(C 1-C )alkyl, (C3-
C8)heterocycloalkyl(Ci-C 6)alkyl, heteroaryl(Ci-C 6)alkyl and aryl(C
-C6)alkyl. [0012] In various embodiments of the present invention, R" in
leaving group '"Y" is selected from the group consisting of (Ci-C 8)alkyl,
aryl, (C3-Cs)cycloalkyl, and aryl(Ci-C 6)alkyl. [0013] The C-5 substituents
R and R are independently selected from the group consisting of hydrogen,
(Ci-Cs)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl, (Ci- C4)alkoxy(Ci-C 4)alkyl,
(Ci-Cg)fluoroalkyl, (Ci-C 8)hydroxyalkyl, (C3-C8)cycloalkyl,
(C3-C8)heterocycloalkyl, heteroaryl, aryl, (C3-C8)cycloalkyl(Ci-C 6)alkyl,
(C3- Cg)heterocycloalkyl(Ci-C 6)alkyl, heteroaryl(Ci-C )alkyl and aryl(Ci-C
6)alkyl, with the proviso that R1 and R2 are not simultaneously hydrogen
atoms.[0014] In various embodiments of the present invention, substituents
Ra and Rb of compound R R1NH can either be the same or different groups.
Thus, Ra is selected from the group consisting of hydrogen, (Ci-Cg)alkyl,
(C2-C8)alkenyl, (C2-C8)alkynyl, (Cr C4)alkoxy, (Ci-C 4)alkoxy(Ci-C 4)alkyl.
(Ci-Cg)fluoroalkyl, (Ci-C 8)hydroxyalkyl, (C3-C8)cycloalkyl,
(C4-C8)bicycloalkyl, (C3-C8)heterocycloalkyl, heteroaryl, aryl, (C -
C8)cycloalkyl(C 1-C6)alkyl, (C3-C8)heterocycloalkyl(Ci-C 6)alkyl,
heteroaryl(Ci- C6)alkyl and aryl(C r C6)alkyl. [0015] Substituent Rb is
selected from the group consisting of (Ci-Cg)alkyl, (C2- C8)alkenyl,
(C2-C8)alkynyl, (C,-C 4)alkoxy. (Ci-C 4)alkoxy(Ci-C 4)alkyl, (C1-
C8)fluoroalkyl, (Ci-Cg)hydroxyalkyl, (C3-C8)cycloalkyl,
(C4-Cg)bicycloalkyl, (C3- C8)heterocycloalkyl, heteroaryl, aryl,
(C3-C8)cycloalkyl(Ci-C<0alkyl, (C3- C8)heterocycloalkyl(C 1-C6)alkyl,
heteroaryl(C -C6)alkyl and aryl(C 1-C6)alkyl. [0016] In another embodiment,
the present invention provides a method for making the compound of formula
1 by reacting a compound of formula 3 with a compound of formula Y-CN. The
variables X, R1 and R2 in formula 3 are as defined above: [0017] In another
embodiment, the present invention provides a process for preparing a
compound of formula 4 its tautomer, stereoisomer, or pharmaceutically
acceptable salt thereof: [0018] The process comprises reacting a compound
of formula 5:[0019] with a compound of formula 6 : H2N NRmRn 6 [0020] In
formulae 4, 5 and 6, the variable A is selected from the group consisting
of S, O, and NR5, whilst Z is selected from the group consisting of
halogen, OR6 and SR6. [0021] In one embodiment, X is a nitrogen atom and R5
is selected from the group consisting of hydrogen, (Ci-Cg)alkyl, (C
-Cg)alkenyl, (C2-Cg)alkynyl, (Ci-C4)alkoxy, (Ci-C4)alkoxy(C r C4)alkyl,
(Ci-Cg)fluoroalkyl, (C]-C8)hydroxyalkyl, (C3- C )cycloalkyl,
(C3-C8)heterocycloalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted aryl, (C3-Cg)cycloalkyl(Ci-C 6)alkyl, (C3-
Cg)heterocycloalkyl(Ci-C 6)alkyl, heteroaryl(d-C 6)alkyl and aryl(Ci-C
6)alkyl. [0022] In embodiments where leaving group Z is OR6 and SR6, R6 is
selected from the group consisting of (Ci-C )alkyl, pentafluorophenyl,
nitrophenyl, di-nitrophenyl, CF3phenyl,/7-toluenesulfonyl, and
methanesulfonyl. 



[0023] Furthermore, substituents R3 and R4 at C-5 are each independently
selected from the group consisting of hydrogen, (Ci-Cg)alkyl,
(C2-C8)alkenyl, (C2-Cg)alkynyl, (Ci-C4)alkoxy(C r C4)alkyl,
(Ci-Cg)fluoroalkyl, (Ci-Cg)hydroxyalkyl, (C3- Cg)cycloalkyl,
(C3-C8)heterocycloalkyl, heteroaryl, aryl, (C3-Cg)cycloalkyl(Ci- C6)alkyl,
(C3-C8)heterocycloalkyl(Ci-C 6)alkyl, heteroaryl(C]-C 6)alkyl and aryl(Ci-
C6)alkyl; with the proviso that R and R are not simultaneously hydrogen
atoms. [0024] In various embodiments of the present invention, substituents
Rmand Rn of compound 6 can either be the same or different groups. Thus, Rm
is selected from the group consisting of hydrogen, hydrogen, (Ci-Cg)alkyl,
(C2-Cg)alkenyl, (C - C8)alkynyl, (d-C 4)alkoxy, (Ci-C4)alkoxy(Ci-C 4)alkyl,
(Cr Cg)fluoroalkyl, (CiCs)hydroxyalkyl. (C3-C8)cycloalkyl,
(C4-C8)bicycloalkyl, (C3-C8)heterocycloalkyL heteroaryl, aryl,
(C3-C8)cycloalkyl(Ci-C 6)alkyl, (C3-C8)heterocycloalkyl(Ci-C 6)alkyl,
heteroaryl(Ci-C 6)alkyl and aryl(d-C 6)alkyl. [0025] Similarly R is
selected from the group consisting of (Ci-C 8)alkyl, (C2- C8)alkenyl,
(C2-C8)alkynyl, (Ci-C4)alkoxy, (Ci-C4)alkoxy(d-C 4)alkyL (Ci-
C8)fluoroalkyl, (Ci-C 8)hydroxyalkyl, (C3-C8)cycloalkyl,
(C4-C8)bicycloalkyl, (C3- C8)heterocycloalkyl, heteroaryl, aryl,
(C3-C8)cycloalkyl(Ci-C 6)alkyl, (C3- C8)heterocycloalkyl(C I-C )alkyl,
heteroaryl(C I-C6)alkyl and aryl(Ci-C 5)alkyl. DETAILED DESCRIPTION [0026]
Definitions [0027] As used herein, the terms have the following meanings:
[0028] The term "alkyl" as used herein refers to a straight or branched
chain, saturated hydrocarbon having the indicated number of carbon atoms.
For example, (Ci-C6)alkyl is meant to include, but is not limited to
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, hexyl, isohexyl. and neohexyl. An alkyl group can be
unsubstituted or optionally substituted with one or more substituents as
described herein throughout. [0029] The term "alkenyl" as used herein
refers to a straight or branched chain unsaturated hydrocarbon having the
indicated number of carbon atoms and at least one double bond. Examples of
a (C2-C8)alkenyl group include, but are not limited to, ethylene,
propylene, 1-butylene. 2-butylene, isobutylene, sec-butylene, 1-pentene, 2-
pentene, isopentene, 1-hexene, 2-hexene, 3-hexene, isohexene, 1-heptene,
2-heptene, 3-heptene, isoheptene, 1-octene, 2-octene, 3-octene, 4-octene,
and isooctene. An alkenyl group can be unsubstituted or optionally
substituted with one or more substituents as described herein below. [0030]
The term "alkynyl" as used herein refers to a straight or branched chain
unsaturated hydrocarbon having the indicated number of carbon atoms and at
leastone triple bond. Examples of a (C2-C8)alkynyl group include, but are
not limited to, aacceetylene, propyne, 1-butyne, 2-butyne, 1-pentyne,
2-pentync, 1-hexyne, 2-hexyne, 3- hexyne, 1-heptyne, 2-heptync, 3-heptyne,
1-octyne, 2-octyne, 3-octyne and 4-octyne. An alkynyl group can be
unsubstituted or optionally substituted with one or more substituents as
described herein below. [0031] The term "alkoxy" as used herein refers to
an -O-alkyl group having the indicated number of carbon atoms. For example,
a (Ci-C 6)alkoxy group includes -Omethyl, -O-ethyl, -O-propyl,
-O-isopropyl, -O-butyl, -O-sec-butyl, -O-tert-butyl, -Opentyl,
-O-isopentyl, -O-neopentyl, -O-hexyl, -O-isohexyl, and -O-neohcxyl. [0032]
The term "aminoalkyl," as used herein, refers to an alkyl group (typically
one to six carbon atoms) wherein from one or more of the Cj-C alkyl group's
hydrogen atoms is replaced with an amine of formula -N(R C)2, wherein each
occurrence of Rc is independently -H or (Ci-C 6)alkyl. Examples of
aminoalkyl 



groups include, but are not limited to, -CH2NH2, -CH2CH2NH2-, -CH
2CH2CH2NH2, - CH2CH2CH2CH2NH2, -CH 2CH2CH2CH2CH2N H2 , -CH
2CH2CH2CH2CH2CH2N H2, - CH2CH CH2N(CHa) 2, t-butylaminomethyl,
isopropylaminomethyl and the like. [0033] The term "aryl" as used herein
refers to a 6- to 14-membered monocyclic, bicyclic or tricyclic aromatic
hydrocarbon ring system. Examples of an aryl group include phenyl and
naphthyl. An aryl group can be unsubstituted or optionally substituted with
one or more substituents as described herein below. [0034 J The term
"cycloalkyl" as used herein refers to a 3- to 14-membered saturated or
unsaturated non-aromatic monocyclic, bicyclic or tricyclic hydrocarbon ring
system. Included in this class are cycloalkyl groups which are fused to a
benzene ring. Representative cycloalkyl groups include, but are not limited
to, cyclopropyl, cyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl,
cyclopentadienyl, cyclohexyl, cyclohexenyl, 1,3-cyclohexadienyl,
cycloheptyl, cycloheptenyl, 1,3-cycloheptadienyl, 1,4-cycloheptadienyl,
-1,3,5-cycloheptatrienyl, cyclooctyl, cyclooctenyl, 1,3- cyclooctadienyl,
1,4-cyclooctadienyl, -1,3,5-cyclooctatrienyl, decahydronaphthalene,
octahydronaphthalene, hexahydronaphthalene, octahydroindene,
hexahydroindene,tetrahydroinden, decahydrobenzocycloheptene,
octahydrobenzocycloheptene, hexahydrobenzocycloheptene,
tetrahydrobenzocyclopheptene, dodecahydroheptalene, decahydroheptalene,
octahydroheptalene, hexahydroheptalene, and tetrahydroheptalene,
(ls,3s)-bicyclo[1.1.0]butane, bicycle [l.l.ljpentane, bicycle[2.1.1]hexane,
Bicycle[2.2.1]heptane, bicycle[2.2.2]octane, bicycle[3.1.1]heptane,
bicycle[3.2.1]octane, bicycle[3.3.1]nonane, bicycle[3.3.2]decane, bicycle
[3.3.]undecane, bicycle[4.2.2]decane, bicycle[4.3.1]decane. A cycloalkyl
group can be unsubstituted or optionally substituted with one or more
substituents as described herein below. [0035] The term "halo" as used
herein refers to -F, -Cl, -Br or -I. [0036] The term "haloalkyl," as used
herein, refers to a Ci-C - alkyl group wherein from one or more of the Ci-C
6 alkyl group's hydrogen atom is replaced with a halogen atom, which can be
the same or different. Examples of haloalkyl groups include, but are not
limited to, trifluoromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl, 3-
bromopropyl, pentachloroethyl, and 1,1,1 -trifluoro-2-bromo-2-chloroethyl.
[0037] The term "heteroalkyl," by itself or in combination with another
term, means, unless otherwise stated, a stable straight or branched chain
alkyl, or combinations thereof, consisting of carbon atoms and from one to
three heteroatoms selected from the group consisting of O, N and S, and
wherein the nitrogen and sulfur atoms may optionally be oxidized and the
nitrogen heteroatom may optionally be quaternized. The heteroatom(s) O, N
and S can be placed at any position of the heteroalkyl group. Examples
include -CH2-CH2-O-CH 3, -CH2-CH2-NH-CH 3, -CH2- CH2-N(CH3)-CH 3,
-CH2-S-CH2-CH3, -CH2-CH2-S(O)-CH 3, -CH2-CH2-S(O) 2-CH3, and -CH2-CH=N-OCH
3. Up to two heteroatoms can be consecutive, such as, for example,
-CH2-NH-OCH 3. When a prefix such as (C2-C8) is used to refer to a
heteroalkyl group, the number of carbons (2 to 8, in this example) is meant
to include the heteroatoms as well. For example, a C2-heteroalkyl group is
meant to include, for example, -CH2OH (one carbon atom and one heteroatom
replacing a carbon atom) and -CH2SH.[0038] To further illustrate the
definition of a heteroalkyl group, where the heteroatom is oxygen, a
heteroalkyl group can be an oxyalkyl group. For instance, (C2-C5)oxyalkyl
is meant to include, for example -CH2-O-CH3 (a C3-oxyalkyl group with two
carbon atoms and one oxygen replacing a carbon atom), -CH 2CII 2CII 2CH2OH,
and the like. 



[0039] The tenn "heteroaryl" as used herein refers to an aromatic
heterocycle ring of 5 to 14 members and having at least one heteroatom
selected from nitrogen, oxygen and sulfur, and containing at least 1 carbon
atom, including monocyclic, bicyclic, and tricyclic ring systems.
Representative heteroaryls are triazolyl, tetrazolyl, oxadiazolyl, pyridyl,
furyl, benzofuranyl, thiophenyl, benzothiophenyl, quinolinyl, pyrrolyl,
indolyl, oxazolyl, benzoxazolyl, imidazolyl, benzimidazolyl, thiazolyl,
benzothiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl, phthalazinyl, quinazolinyl,
pyrimidyl, azepinyl, oxepinyl, quinoxalinyl and oxazolyl. A heteroaryl
group can be unsubstituted or optionally substituted with one or more
substituents as described herein below. [0040] As used herein, the term
"heteroatom" is meant to include oxygen (O), nitrogen (N), and sulfur (S).
[0041] As used herein, the term "heterocycle" refers to 3- to 14-membered
ring systems which are either saturated, unsaturated, or aromatic, and
which contains from 1 to 4 heteroatoms independently selected from
nitrogen, oxygen and sulfur, and wherein the nitrogen and sulfur
heteroatoms can be optionally oxidized, and the nitrogen heteroatom can be
optionally quaternized, including, including monocyclic, bicyclic, and
tricyclic ring systems. The bicyclic and tricyclic ring systems may
encompass a heterocycle or heteroaryl fused to a benzene ring. The
heterocycle can be attached via any heteroatom or carbon atom. Heterocycles
include heteroaryls as defined above. Representative examples of
heterocycles include, but are not limited to, aziridinyl, oxiranyl,
thiiranyl, triazolyl, tetrazolyl, azirinyl, diaziridinyl, diazirinyl,
oxaziridinyl, azetidinyl, azetidinonyl, oxetanyl, thietanyl, piperidinyl,
piperazinyl, morpholinyl, pyrrolyl, oxazinyl, thiazinyl, diazinyl,
dioxanyl, triazinyl, tetrazinyl, imidazolyl, tetrazolyl, pyrrolidinyl,
isoxazolyl, furanyl, furazanyl, pyridinyl, oxazolyl,benzoxazolyl,
benzisoxazolyl, thiazolyl, benzthiazolyl, thiophenyl, pyrazolyl, triazolyl,
pyrimidinyl, benzimidazolyl, isoindolyl, indazolyl, benzodiazolyl,
benzotriazolyl, benzoxazolyl, benzisoxazolyl, purinyl, indolyl,
isoquinolinyl. quinolinyl and quinazolinyl. A heterocycle group can be
unsubstituted or optionally substituted with one or more substituents as
described herein below. [0042] The term "heterocycloalkyl," by itself or in
combination with other terms, represents, unless otherwise stated, cyclic
versions of "heteroalkyl." Additionally, a heteroatom can occupy the
position at which the heterocycle is attached to the remainder of the
molecule. Examples of heterocycloalkyl include 1-(1,2,5,6-
tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidinyl,
4-morpholinyl, 3- morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl,
tetrahydrothien-2-yl, tetrahydrothien-3-yl, 1-piperazinyl, 2-piperazinyl,
and the like. [0043] The term "hydroxyalkyl," as used herein, refers to an
alkyl group having the indicated number of carbon atoms wherein one or more
of the hydrogen atoms in the alkyl group is replaced with an -OH group.
Examples of hydroxyalkyl groups include, but are not limited to, -CH2OH,
-CH2CH2OH, -CH2CH2CH2OH, - CH2CH2CH2CH2OH, -CH 2CH2CH2CH2CH2OH, -CH
2CH2CH2CH2CH2CH2OH, and branched versions thereof. [0044] Substituents for
the groups referred to as alkyl, heteroalkyl, alkylene, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl and heterocycloalkenyl can be
selected from a variety of groups including: -ORd\ =0, =NRd\ =N-0R d' , -
NRd'Rd" , -SRd' , -halo, -SiRd'Rd" Rd'", -OC(O)Rd\ -C(O)Rd\ -CO2Rd' , -
CONRd'Rd" , -OC(O)NRd'Rd" , -NRd"C(O)R d' , -NRd'"C(O)NR d'Rd" , - NRd'"SO
2NRd'Rd , -NRd"CO 2Rd\ -NHC(NH2)=NH, -NRa'C(NH 2)=NH, - 



NHC(NH2)=NRd' , -S(O)Rd\ -SO2Rd' , -SO2NRd'Rd" , -NRd"SO 2Rd\ -CN and -NO2,
in a number ranging from zero to three, with those groups having zero, one
or two substituents being exemplary. Rd' , Rd" and Rd' " each independently
refer to hydrogen, unsubstituted (Ci-Cs)alkyl, unsubstituted
hetero(Ci-Cs)alkyl, unsubstituted aryl and aryl substituted with one to
three substituents selected from -halo, unsubstituted alkyl, unsubstituted
alkoxy, unsubstituted thioalkoxy and unsubstitutedaryl(Ci-C 4)alkyl. When
Rd' and Rd" are attached to the same nitrogen atom, they can be combined
with the nitrogen atom to form a 5-, 6- or 7-membered ring. For example,
-NRd'R " can represent 1-pyrrolidinyl or 4-morpholinyl. Typically, an alkyl
or heteroalkyl group will have from zero to three substituents, with those
groups having two or fewer substituents being exemplary of the present
invention. An alkyl or heteroalkyl radical can be unsubstituted or
monosubstituted. In some embodiments, an alkyl or heteroalkyl radical will
be unsubstituted. From the above discussion of substituents, one of skill
in the art will understand that the term "alkyl" is meant to include groups
such as trihaloalkyl (e.g , -CF3 and -CH2CF3). [0045] Exemplary
substituents for the alkyl and heteroalkyl radicals include but are not
limited to -ORd' , =0, =NRd\ =N-0R d\ -NRd Rd , -SRd\ -halo, -SiRd'Rd" Rd"
\ - OC(O)R d\ -C(O)R d' , -CO2Rd\ -C0NR d'Rd" , -0C(0)NR d'Rd" , -NRd"C(0)R
d' , - NRd'"C(O)NR d'Rd" , -NRd'"S0 2NRd'Rd" , -NRd"C0 2Rd\ -NHC(NH2)=NH, -
NRa'C(NH 2)=NH, -NHC(NH 2)=NRd\ -S(O)Rd\ -SO2R'1' , -S0 2NRd'Rd" , - NRd"S0
2R ' , -CN and -NO2, where Rd" and Rd' " are as defined above. Typical
substituents can be selected from: -ORd' , =0, -NRd'Rd" , -halo, -OC(O)Rd\
-CO2Rd ", -C(0)NR d'Rd" , -0C(0)NR d'Rd" , -NRd"C(O)R d >, -NRd"C0 2Rd\ -
NRd'"S0 2NRd'Rd" , -SO2Rd' , -S0 2NRd'Rd" , -NRd'-S0 2Rd' -CN and -NO2.
[0046] Similarly, substituents for the aryl and heteroaryl groups are
varied and selected from: -halo, -ORe\ -OC(O)Re\ -NRc'Re" , -SR ' , -Re\
-CN, -NO2, -CO2Re' , -C(O)NRC'RC" , -C(O)Re' , -0C(0)NR e'Re" , -NRe"C(O)R
e' , -NRe"C0 2Re' , - NRe'"C(0)NR e'Re" , -NRe'"S0 2NRe'Re" , -NHC(NH
2)=NH, -NRe'C(NH 2)=NH, - NH-C(NH 2)=NRe' , -S(O)R ' , -SO2R ' , -SO2NR6
R6" , -NR6"SO 2R6' , -N3, -CH(Ph)2, perfluoroalkoxy and perfluoro(Ci-C
4)alkyl, in a number ranging from zero to the total number of open valences
on the aromatic ring system; and where Re' , Rc" and Re' " are
independently selected from hydrogen, unsubstituted (C]-C 8)alkyl,
unsubstituted hetero(C -C8)alkyl, unsubstituted aryl, unsubstituted
heteroaryl, unsubstituted aryl(Ci- GOalkyl and unsubstituted aryloxy(Ci-C
4)alkyl. Typically, an aryl or heteroaryl group will have from zero to
three substituents, with those groups having two or fewer substituents
being exemplary in the present invention. In one embodiment ofthe
invention, an aryl or heteroaryl group will be unsubstituted or
monosubstituted. In another embodiment, an aryl or heteroaryl group will be
unsubstituted. [0047] Two of the substituents on adjacent atoms of an aryl
or heteroaryl ring in an aryl or heteroaryl group as described herein
throughout may optionally be replaced with a substituent of the formula
-T-C(O)-(CH2)q-U-, wherein T and U are independently -NH-, -O-, -CH2- or a
single bond, and q is an integer of from 0 to 2. Alternatively, two of the
substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula -J-(CH2)r-K-,
wherein J and K are independently -CH2-, -O-, -NH-, -S-, -S(O)-, -S(O)2-,
-S(O)2NRf'- or a single bond, and r is an integer of from 1 to 3. One of
the single bonds of the new ring so formed may optionally be replaced with
a double bond. Alternatively, two of the substituents on adjacent atoms of
the aryl or heteroaryl ring may optionally be replaced with a substituent
of the formula -(CH2)S-X-(CH X-, where s and t are independently integers
of from 0 to 3, and X is -O-, -NRf '-, -S-, -S(O)-, -S(O)2-, or - 



S(O)2NR '-. The substituent Rf' in -NRf - and -S(O)2NRf' - is selected from
hydrogen or unsubstituted (Ci-C 6)alkyl. [0048] It is to be understood that
if a -CO2H substituent is present, the -COOH group can optionally be
replaced with bioisosteres such as:O O O CF3 \\ ' N ' H OH , H Q H P OI !
OH [0049] and the like. See, e.g., The Practice of Medicinal Chemistry;
Wermuth, C.G., Ed.; Academic Press: New York, 1996; p. 203. [0050] It is
also 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
conventional activating reagents. For example, a carboxyl group is
activated via carboxyl activating agents. Reagents comprising a carboxyl
group substituent may be activated by a variety of standard activating
agents, such as thionyl chloride, phosphory chloride, diimidazolcarbonyl,
N,N'-dicyclohexylcarbodiimide (DCC), N,N'- diisopropylcarbodiimide (DIC) or
O-benzotriazol- 1-yl-N,N,N',N'- tetramethyluronium-hexafluorophosphate
(HBTU), with or without 4-dimethylaminopyridine (DMAP),
1-hydroxybenzotriazole (HOBT), benzotriazol-1-
yloxy-tris(dimethylamino)phosphonium-hexafluorophosphate (BOP),
bis(2-oxo-3- oxazolidinyl) phosphine chloride (BOPCl), DEPBT
(3-(Diethoxy-phosphoryloxy)- 3H-benzo[d][123]triazin-4-one), BEP (2-bromo-l
-ethyl pyridinium tetrafluoroborate ), HATU (N V -tetramethyl-
V-azabenzotriazol- l -y uronium hexafluorophosphate), TBTU
(N,N,Nr,Lr'-tetramethyl-O-(benzotriazol- 1-yl)uroniumtetrafluoroborate),
PyBop (benzotriazol- 1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate), and the like. [0051] The compound of formula 2 can
also exist in various isomeric forms, including conf gurational, geometric
and conformational isomers, as well as existing in various tautomeric
forms, particularly those that differ in the point of attachment of a
hydrogen atom. As used herein, the tepn "isomer" is intended to encompass
all isomeric forms of a compound of formula 2, including tautomeric forms
of the compound. [0052] Compounds of formula 2 have asymmetric centers and
therefore exist in different enantiomeric and diastereomeric forms. L
compound can exist in the form of an optical isomer or a diastereomer.
Accordingly, the invention encompasses compounds of formula 2 in the forms
of their optical isomers, diastereomers and mixtures thereof, including
racemic mixtures. [0053] As used herein and unless otherwise indicated, the
term "stereoisomer" means one stereoisomer of a compound that is
substantially free of other stereoisomers of that compound. For example, a
stereomerically pure compound having one chiral center will be
substantially free of the opposite enantiomer of the compound. A
stereomerically pure compound having two chiral centers will be
substantially free of other diastereomers of the compound. In some
embodiments, a stereomerically pure compound comprises greater than about
80% by weight of one stereoisomer of the compound and less than about 20%
by weight of other stereoisomers of the compound, for example greater than
about 90% by weight of one stereoisomer of the compound and less than about
10% by weight of the other 



stereoisomers of the compound, or greater than about 95% by weight of one
stereoisomer of the compound and less than about 5% by weight of the other
stereoisomers of the compound, or greater than about 97% by weight of one
stereoisomer of the compound and less than about 3% by weight of the other
stereoisomers of the compound.[0054] It should be noted that if there is a
discrepancy between a depicted structure and a name given to that
structure, the depicted structure controls. In addition, if the
stereochemistry of a structure or a portion of a structure is not indicated
with, for example, bold, wedged, or dashed lines, the structure or portion
of the structure is to be interpreted as encompassing all stereoisomers of
it. Process of Preparation [0055] The present invention provides two
processes for the facile synthesis of 5- substituted 2-aminothiazolones as
shown below in Schemes 1 and 2. [0056] As would be readily recognized by a
skilled artisan, the processes described herein allow the synthesis of
various heterocycles represented by formula 2. Thus, in one embodiment, X
is a sulfur or oxygen atom. In yet another embodiment, X is a substituted
or unsubstituted amine, such as an alkyl amine or a substituted or
unsubstituted aryl amine. [0057] The identity of substituent groups R1 and
R2 at position C-5 of the 2-amino thiazolone analog depends on the choice
of the starting ketone (1). In one embodiment, R1 and R2 are both
independently (Ci-C3)alkyl groups. Examples of such groups include methyl,
ethyl, propyl, and isopropyl groups. In one embodiment, the C-5 carbon atom
bears a methyl and an isopropyl group. Alternatively, the present invention
also contemplates the preparation of a compound of formula 2 where R1 and
R2 are the same group or a compound where R1 is alkyl and R2 is an
optionally substituted aryl, heteroaryl, alkynyl, alkenyl, cycloalkyl, or a
heterocycloalkyl group. [0058] The compound of formula 2 is obtained by
displacing Y from the compound of formula 1 using an unsubstituted or
substituted amine (NRaRb) . In one embodiment, therefore, Ra is a hydrogen
while R is a cycloalkyl or a bicycloalkyl as described hereinabove. Thus,
in some embodiments, Rb is an unsubstituted bicycloalkane such as, for
example, a norbornyl group (bicyclo[2.2.1]heptane). [0059] In a further
embodiment, leaving group Y in formula 1 is an alkyl or aryl amide.
Alternatively, the leaving group is an alkyl or aryl thiol.[0060] In still
another embodiment, the inventive process provides a compound of formula 4
obtained via an intramolecular displacement reaction. Thus, A in formula 4
is either a sulfur atom, an oxygen atom or a substituted or unsubstituted
amine obtained by reacting an appropriate guanidine moiety with the acyl
halide of formula 5. [0061 ] As mentioned above, the identity of
substituent groups R1 and R4 at position C-5 of the 2-amino thiazolone
analog depends on the choice of the starting ketone. In one embodiment, for
instance, R1 is methyl and R is an isopropyl group. [0062] In another
embodiment, the leaving group Z in formula 5 is a halogen, an oxygen ester,
a mesolate, a tosylate or a thioester. Other suitable leaving groups are
well known in the art and are contemplated herein. When Z is a halogen, Z
can be chlorine, bromine or an iodine. [0063] The
5-substituted-2-aminothiazolones prepared using the inventive methodologies
involve the asymmetric hydrocyanation reaction of an appropriate ketone to
give a cyanohydrin. According to one aspect of the invention a metal
catalyst and an appropriate chiral ligand is used for preparing the chiral
cyanohydrin. 



While several catalyst-ligand pairs are well known in the art, in one
embodiment the transition metal is aluminum having a formal oxidation state
of +3. [0064] Ligands suitable for use with the metal catalyst include
monodentate and multidentate ligands. In one embodiment, when the ligand is
monodentate, more than one monodentate ligand is typically utilized for
coordinating to the metal. [0065] In accordance with the normal definition
in the art, "multidentate" refers to a ligand that coordinates to the
transition metal or its ion through two or more atoms. Thus, for example,
the ligand can be bidentate or tridentate. In another embodiment, the
ligand is bidentate. An exemplary bidentate ligand is a phosphine that
coordinates to the metal or ion through two phosphorus atoms. Other
examples of bidentate ligands comprise, for example, various pairings of
phosphorus, sulfur, nitrogen, and oxygen donor atoms. In still another
embodiment the bidentate ligand is an analog of bromophenol blue.[0066] The
amount of catalyst can range in one embodiment from about 0.001 mol% to
about 10 mol%. In another embodiment, the amount can range from about 0.01
mol% to about 5 mol%. In still another embodiment, the amount can range
from about 0.1 mol% to about 1.0 mol%. An exemplary amount of catalyst is
about 0.5 mol%. [0067] Compounds of formulae 2 and 4, in addition to
exhibiting chirality at C5, may contain one or more other stereochemical
centers, and thereby provide for the presence of diastereomers. The
invention contemplates the preparation of all such stereochemical isomers
of a compound of formulae 2 and 4. [0068] If needed, further purification
and separation of enantiomers and diastereomers can be achieved by routine
procedures known in the art. Thus, for example, the separation of
enantiomers of a compound of formula 2 and 4 can be achieved by the use of
chiral HPLC and related chromatographic techniques. Diastereomers can be
similarly separated. In some instances, however, diastereomers can simply
be separated physically, such as, for example, by controlled precipitation
or crystallization. [0069] The process of the invention, when carried out
as prescribed herein, can be conveniently performed at temperatures that
are routinely accessible in the art. In one embodiment, the process is
performed at a temperature in the range of about 250C to about 110 0C. In
another embodiment, the temperature is in the range of about 400C to about
1000C. In yet another embodiment, the temperature is in the range of about
5O0C to about 950C. [0070] As generally described above, the process is
performed in the presence of a base. The base can be any convenient organic
or inorganic compound. Typically, the base is not nucleophilic. Thus, in
one embodiment, the base is selected from carbonates, phosphates,
alkoxides, and salts of disilazanes. [0071] The process of the invention,
when performed as described herein, can be substantially complete after
several minutes to after several hours depending upon the nature and
quantity of reactants and reaction temperature, for example.
Thedetermination of when the reaction is substantially complete can be
conveniently evaluated by ordinary techniques known in the art such as, for
example, HPLC, LCMS, TLC, and 1H NMR. Examples [0072] The present invention
is not to be limited in scope by the specific embodiments disclosed in the
examples, which are intended to be illustrations of a few embodiments of
the invention, nor is the invention to be limited by any embodiments that
are functionally equivalent within the scope of this invention. 



Indeed, various modifications of the invention in addition to those shown
and described herein will become apparent to those skilled in the art and
are intended to fall within the scope of the appended claims. To this end,
it should be noted that one or more hydrogen atoms or methyl groups can be
omitted from the drawn structures consistent with accepted shorthand
notation of such organic compounds, and that one skilled in the art of
organic chemistry would readily appreciate their presence. Intermolecular
displacement approach to the synthesis of 5-disubstituted-2-
aminothiaolones [0073] In one embodiment of the present invention,
synthesis of the target compound generally involves the asymmetric
hydrocyanation of 3-methyl butane-2- one (1), to give the corresponding
R-2-hydroxy-3-methyl butanenitrile. Activation of the hydroxyl by forming a
mesolate prior to nucleophilic displacement with sodium sulfide results in
the formation of the corresponding 2-mercapto-2,3-dimethylbutane nitrile
having opposite (S-) stereochemistry at C-2. Hydrolysis of the cyano group
followed by reaction of the resultant carboxylic acid (5) with
methylisothiocyanate and cyclization of the resultant adduct gives
(S^-5-methyl-2-(methylthio)thiazole- 4(5H)-one (6). The target compound is
obtained by reacting (6) with Saminonorbornane. This reaction sequence is
illustrated in Scheme 1 below, and the following examples refer to the
numbering scheme employed in the reaction sequence.Scheme 1 [0074] AIEt3
(0.5 mol%), THF 2) cat. camphorsulfonic acid H [0075] Example 1:
Preparation of (R)-2,3-Dimethyl-2- (trimethylsilyloxy)butanenitrile (4)
[0076] TMSCN (28.8 g, 0.29 mol) and N,N-dimethylaniline oxide (0.2 g,
0.0015 mol) were dissolved in THF (75 niL) and the resultant solution was
stirred for Ih at 23 0C under an atmosphere of nitrogen.
3-Methylbutan-2-one (50.0 g, 0.58 mol) was added via syringe and the
mixture was cooled to -30 0C. 2-((E)-((lS,2S)-2-((E)-5-
bromo-2-hydroxybenzylideneamino)-l,2-diphenylethylimino)methyl)-4-bromophen
ol (1.67 g, 0.0029 mol) and triethylaluminum (0.33 g, 0.0029 mol) were
added and the reaction mixture was stirred for 24 h. The mixture was warmed
to 23 C and concentrated (30 mmHg). The residue was distilled under reduced
pressure (30 mmHg, 80 0C) to yield 47.2 g (88%) of the title compound. 1H
NMR (400 MHz, CDCl 3) d 1.86 (septaplet, IH, J =4 Hz), 1.53 (s, 3H), 1.04
(d, 3H, J = 4 Hz), 1.02 (d, 311, = 4 Hz), 0.25 (s, 9H); 13C NMR (100 MHz,
CDCl 3) d 121.5, 73.4, 39.1, 26.0, 17.1, 16.9, 1.15; IR (neat): 2969, 1375,
1254, 1160, 991, 841, 755 cm 1 ; Exact Mass(C9H19NOSi + Na): calculated =
208.1 128, measured = 208.1 130. [a]D at 23 0C and 21.0 g/L in CDCl3 = +
12.19. Chiral GC: 85.8% ee. [0077] Example 2 : Preparation of
(R)-2-Cyano-3-methyIbutan-2- ylmethanesulfonate [0078]
(^)-2,3-Dimethyl-2-(trimethylsilyloxy)butanenitrile (11.0 g, 0.059 mol) was
dissolved in 2-MeTHF ( 1 10 mL) under an atmosphere of nitrogen. Water (2.2
mL) and CSA (0.68 g, 0.00295 mol) were added and the solution was stirred
for 3h. The reaction mixture was treated with saturated aqueous NaHCO (100
mL), the phases were separated and the aqueous phase was extracted with
2-MeTHF (2 x 50 mL). The combined organic phases were washed with brine,
dried (Na SO4) and concentrated under reduced pressure (~1 mmHg). 



[0079] The residue was dissolved in 2-MeTHF (100 mL) under an atmosphere of
nitrogen. Et3N (10.9 mL, 0.077 mol) and MsCl (5.98 mL, 0.077 mol) were
added via syringes and the reaction mixture was stirred for 2h. The mixture
was treated with saturated aqueous NaHCO 3 (100 mL), the phases were
separated and the aqueous phase was extracted with 2-MeTHF (3 x 50 mL). The
combined organic phases were washed with brine, dried (Na2SO4) and
concentrated under reduced pressure. Chromatographic purification (70 g
silica gel, 10-20% EtOAc/Hexanes) of the residual material yielded 10.36 g
(92%) of the title compound. 1H NMR (400 MHz, CDCl3) 5 3.17 (s, 3H), 2.24
(septuplet, IH, J = 8 Hz), 1.89 (s, 3H), 1.14 (t, 6H, J = 8 Hz); 13C NMR (
I OO MHZ, CDCl3) d 116.7, 82.6, 39.7, 37.8, 23.1, 16.7, 16.6; IR (neat):
2979, 1466, 1358, 1180, 1048, 901, 805 cm 1; Exact Mass (C7Hi3NO3S +Na):
calculated = 214.0508, measured = 214.0510. [a]D at 23 0C and 12.5 g/L in
CDCl3 = + 14.98. Chiral GC: 85.44 % ee. [0080] Example 3 : Preparation of
(S)-2-mercapto-2,3-dimethylbutanoic acid (5)[0081 ] NaSH hydrate ( 1.2 g,
0.097 mol) was dissolved in water (62 mL) and the solution was warmed to 45
0C under an atmosphere of nitrogen. The pH of the aqueous solution was
adjusted to 8-9 by addition of 0.31 mL of concentrated aqueous HCl. (
)-2-Cyano-3-methylbutan-2-ylmethanesulfonate (3.1 g, 0.016 mol) was added
via syringe and the reaction mixture was stirred for 20 h. To the resultant
solution was added KOH (62 g, 1.1 mol) as a solid and the mixture was
warmed to 95 0C. The solution was stirred for 18 h and cooled to 23 0C. The
mixture was poured on a chilled (0 0C) aqueous concentrated HCl (60 mL)
solution (the internal temperature of the resultant aqueous mixture was
kept under 50 0C). The solution was extracted using IPAC (3 x 50 mL). The
combined organic phases were washed with brine, dried (Na SC ) and
concentrated under reduced pressure. Chromatographic purification (15 g
silica gel, 10-50% EtOAc/Hexanes) of the residual material yielded
(<S)-2-mercapto- 2,3-dimethylbutanamide. Chiral GC of butanamide
intermediate: 80.6 % ee. [0082] Aqueous concentrated HCl (30 mL) was warmed
to 85 0C under an atmosphere of nitrogen.
(<S')-2-Mercapto-2,3-dimethylbutanamide was added as a solid and the
mixture was stirred for 24 h. The solution was cooled to 23 0C and
extracted using IPAC (3 x 20 mL). The combined organic phases were washed
with brine, dried (Na SO ) and concentrated under reduced pressure.
Chromatographic purification (15 g silica gel, 10-40% EtOAc/Hexanes) of the
residual material yielded 1.41 g (59%) of the title compound. 1H NMR (400
MHz, CDCl3) d 2.25 (septaplet, IH, J =4 Hz), 2.22 (s, IH), 1.43 (s, 3H),
1.09 (d, 3H, J = 4 Hz), 0.98 (d, 3H, J = 4 Hz); 13C NMR (100 MHz, CDCl3) d
181.5, 53.9, 36.4, 20.2, 18.2, 17.3; IR (neat): 2968, 2877, 1693, 1404,
1276, 1110, 925 cm 1; Exact Mass (C6H12O2S + Na): calculated = 171.0450,
measured = 171.0449. [a]D at 23 0C and 26.0 g/L in CDCl3 = + 3.18. MP =
78-80 0C. [0083] Example 4: Preparation of
5S-2-(bicycle[2.2.1]heptan-2-ylamino)-5-
isopropyl-5-methylthiazol-4(5H)-one (7)[0084]
(5)-2-Mercapto-2,3-dimethylbutanoic acid (1.5 g, 0.01 mol) was dissolved in
toluene (15 mL) under an atmosphere of nitrogen. Activated 3L sieves (1.5
g) and MeSCN (1.1 mL, 0.015 mol) were added and the resultant mixture was
warmed to 110 0C. The mixture was stirred for 2h and cooled to 23 0C. The
mixture was treated with saturated aqueous NaHCO 3 (20 mL), the phases were
separated and the aqueous phase was extracted with EtOAc (3 x 15 mL). The
combined organic phases were washed with brine, dried (Na2SO4) and
concentrated under reduced pressure. Chromatographic purification (1O g
silica gel, 20-30% EtOAc/Hexanes) of the residual material yielded
(5')-5-isopropyl-5-mcthyl-2-(methylthio)thiazol-4(5 H)-one. This material
was dissolved in MeOH (15 mL) and (5)-exo-aminonorbornane (1.35 g, 



0.015 mol, 99.3% ee) was added under an atmosphere of nitrogen. The
solution was stirred for 4h and concentrated. Chromatographic purification
(1O g silica gel, 10-40% EtOAc/Hexanes) of the residual material yielded
1.73 g (64%) of the title compound. 1H NMR (400 MHz, CDCl3, 90.15/9.85
mixture of diastereomers, signals for the major diastereomer) 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,
III), 1.60-1.83 (m, IH), 1.42-1 .68 (m, 3H), 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 NMR (100 MHz,
CDCl3, 90.15/9.85 mixture of diastereomers, signals for the major
diastereomer) d 191.1, 180.9, 70.9, 59.5, 43.0, 38.5, 35.9, 35.7, 35.6,
28.2, 26.6, 25.6, 19.0, 18.4; IR (neat): 3168, 2959, 2869, 1696, 1585,
1440, 1327, 1256, 1090, 1017, 829 cm 1; Exact Mass (Ci 4H22N2OS + II):
calculated = 267.1 526, measured = 267.1525. Chiral LC: 90.15/9.85 dr.
[0085] In another embodiment, synthesis of the target 5-substituted
aminothiazolones is achieved via the asymmetric hydrocyanation of 3-methyl
butane- 2-one (1) to afford a cyanohydrin which is hydrolyzed to the
corresponding acid (4), as shown in Scheme 2 below. Activation of the
carboxylate group followed by reaction of the resultant acyl chloride with
S-cxo norbornylthiourea and intramolecular cyclization of the adduct under
basic conditions afforded 5S-2- (bicycle[2.2.
l]heptan-2-ylamino)-5-isopropyl-5-methylthiazol-4(5H)-one as the
product.[0086] Scheme 2 HCI cone, 8OC (d) [0087] Example 5 : Preparation of
(S)-2,3-Dimethyl-2- (trimethylsilyloxy)butanenitrile (b) [0088] TMSCN (28.8
g, 0.29 mol) and iV,N-dimethylaniline oxide (0.2 g, 0.001 5 mol) were
dissolved in THF (75 mL) and the resultant solution was stirred for Ih at
23 0C under an atmosphere of nitrogen. 3-Methylbutan-2-one (50.0 g, 0.58
mol) was added via syringe and the mixture was cooled to -30 0C.
2-((E)-((\R,2R)-2-((E)-5-
bromo-2-hydroxybenzylideneamino)-l,2-diphenylethylimino)methyl)-4-bromophen
ol (1.67 g, 0.0029 mol) and triethylaluminum (0.33 g, 0.0029 mol) were
added and the reaction mixture was stirred for 24 h. The mixture was warmed
to 23 0C and concentrated (30 mmHg). The residue was distilled under
reduced pressure (30 mmHg, 80 0C) to yield 45.6 g (85%) of the title
compound. 1H NMR (400 MHz, CDCl3) d 1.86 (septaplet, IH, J = 4 Hz), 1.53
(s, 3H), 1.04 (d, 3H, J = 4 Hz), 1.02 (d, 3H, J = 4 Hz), 0.25 (s, 9H); 13C
NMR (100 MHz, CDCl3) d 121.5, 73.4, 39.1, 26.0, 17.1, 16.9, 1.15; IR
(neat): 2969, 1375, 1254, 1160, 992, 841, 755 cm 1 ; Exact Mass(C9Hi9NOSi +
Na): calculated = 208.1128, measured = 208.1 129. [a]D at 23 0C and 17.0
g/L in CDCl3 = - 12.13. Chiral GC: 87.28 % ee. [0089] Example 6 :
Preparation of (S)-2-hydroxy-2,3-dimethylbutanoic acid (c) [0090] Aqueous
concentrated HCl (50 mL) was warmed to 85 C under an atmosphere of
nitrogen. (5)-2,3-Dimethyl-2-(trimethylsilyloxy)butanenitrile (5.0 g, 0.027
mol) was added and the mixture was stirred for 12 h. The solution was
cooled to 23 C and extracted using IPAC (3 x 50 mL). The combined organic
phases were washed with brine, dried (NaiSCU) and concentrated under
reduced pressure. Chromatographic purification (30 g silica gel, 10-50%
EtOAc/Hexanes) of the residual material yielded 1.75 g (49%) of the title
compound. 1H NMR (400 MHz, CDCl3) d 2.02 (septaplet, IH, J = 8 Hz), 1.44
(s, 3H), 1.00 (d, 3H, J = 8 Hz), 0.93 (d, 3H, J = 8 Hz); 13C NMR (100 MHz,
CDCl3) d 182.1, 77.1, 35.5, 23.3, 17.2, 15.8; IR 



(neat): 3433, 2973, 2882, 1725, 1460, 1377, 1247, 1164, 1120, 1045, 948,
855, 737 cm 1; Exact Mass (C6Hi2O3 + Na): calculated = 155.0678, measured
155.0679. [a]D at 23 0C and 17.0 g/L in CDCl3 = + 2.83. Chiral GC: 87.34 %
ee (measure using corresponding ethyl ester). MP = 47-49 0C. X-ray Crystal
Structure Image of salt of (7?)-2-hydroxy-2,3-dimethylbutanoic acid and
i?-a-methylbenzylamine is appended. [0091] Example 7 : Preparation of
5S-2-(bicycle[2.2.1]heptan-2-ylamino)-5-
isopropyl-5-methylthiazol-4(5H)-one (d) [0092]
(5}-2-hydroxy-2,3-dimethylbutanoic acid (0.3 g, 0.0023 mol) was dissolved
in DMF ( 1.5 mL) and 2-MeTHF (4.5 mL) under an atmosphere of nitrogen.
POOMeCl? (0.34 g, 0.0023 mol) was added via syringe and the solution was
stirred at 23 0C for 2.5 h. (S)-exo-Norbomylthiourea (0.27 g, 0.0016 mol,
99.2% ee) was added as a solid to the solution. /Pr2EtN (0.84 mL, 0.0046
mol) was immediately added dropwise via syringe and the resultant mixture
was stirred for 12 h. The mixture was treated with saturated aqueous NaHCO
3 (10 mL), the phases were separated and the aqueous phase was extracted
with EtOAc (3 x 15 mL). The combined organic phases were washed with brine,
dried (Na2SO ) and concentrated under reduced pressure.Chromatographic
purification (5 g silica gel, 10-30% EtOAc/Hexanes) of the residual
material yielded 0.28 g (66%) of the title compound. 1H NMR (400 MHz,
CDCl3, 90.8/9.2 mixture of diastereomers, signals for the major
diastereomer) d 3.33-3.40 (m, IH), 2.36-2.45 (m, 2H), 2.21 (septaplet, IH,
J = 8 Hz), 1.84-1.91 (m, IH), 1.60-1.83 (m, IH), 1.42-1.68 (m, 3H), 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 NMR (100 MHz, CDCl3, 90.8/9.2 mixture of diastereomers, signals for the
major diastereomer) d 191 .1, 180.9, 70.9, 59.5, 43.0, 38.5, 35.9, 35.7,
35.6, 28.2, 26.6, 25.6, 19.0, 18.4; IR (neat): 3168, 2957, 1696, 1587,
1440, 1327, 1256, 1090, 1017, 834 cm 1; Exact Mass (Ci4H22N2OS + H):
calculated = 267.1526. measured = 267.1525. Chiral LC: 90.8/9.2 dr.WE
CLAIM: 1. A process for the preparation of a compound of formula 2, or a
tautomer, stereoisomer, or pharmaceutically acceptable salt thereof: RbRa
comprising reacting a compound of formula 1: with a compound of formula R
R1 NH; wherein X is selected from the group consisting of S, O, and NR; Y
is R"C(O)NH, or SR"; R is selected from the group consisting of hydrogen,
(Ci-Cg)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl, (d-C 4)alkoxy,
(C1-C4)alkoxy(Ci-C 4)alkyl, (Ci- C8)fluoroalkyl, (C,-C 8)hydroxyalkyl,
(C3-C8)cycloalkyl, (C4-C8)bicycloalkyl, (C3-C8)heterocycloalkyl,
heteroaryl, aryl, (C3-C8)cycloalkyl(Ci-C 6)alkyl, (C3-
C8)heterocycloalkyl(C,-C fi )alkyl, heteroaryl(C r C6)alkyl and aryl(Ci-C
6)alkyl; R" is selected from the group consisting of (Ci-Cs)alkyl, aryl,
(C3-C8)cycloalkyl, and aryl(Ci-C 6)alkyl; R1 and R2 are each independently
selected from the group consisting of hydrogen, (d-C 8)alkyl,
(C2-C8)alkenyl, (C2-C8)alkynyl, (C1-C4)alkoxy(Ci-C 4)alkyl, (Ci-
C8)fluoroalkyl, (Ci-Cg)hydroxyalkyl, (C3-C8)cycloalkyl, (C3-C8)aminoalkyl,
(C3-C8)haloalkyl, (C3-C8)heteroalkyl, (C3-C8) heterocycloalkyl, heteroaryl,
aryl, (C3-C8)cycloalkyl(Ci-C 6)alkyl, (C -C8)heterocycloalkyl(d-C 6)alkyl,
hcteroaryl(Ci-C6)alkyl and aryl(Ci-C6)alkyl; wherein R1 and R2 are not
simultaneously hydrogen;Ra is selected from the group consisting of
hydrogen, (Ci-Cg)alkyl, (C2-Cg)alkenyl, (C2-C8)alkynyl, (Ci-C 4)alkoxy,
(Ci-C 4)alkoxy(Ci-C 4)alkyl, (QCg) fluoroalkyl, (Ci-C 8)hydroxyalkyl,
(C3-C8)cycloalkyl, (C4-C8)bicycloalkyl, 



(C3-Cg)hctcrocycloalkyl, heteroaryl, aryl, (C3-C8)cycloalkyl(Ci-C 6)alkyl,
(C3- C8)heterocycloalkyl(Ci-C 6)alkyl, heteroaryl(Ci-C 6)alkyl and
aryl(Ci-C 6)alkyl; and Rb is selected from the group consisting of
(Ci-Cg)alkyl, (C2-Cg)alkenyl, (C2- C8)alkynyl, (Ci-C 4)alkoxy, (Ci-C
4)alkoxy(Ci-C 4)alkyl, (Ci-Cg)fluoroalkyl, (Ci-Cg)hydroxyalkyl,
(C3-C8)cycloalkyl, (C4-Cg)bicycloalkyl, (C3- Cg)heterocycloalkyl,
heteroaryl, aryl, (C3-Cg)cycloalkyl(Ci-C6)alkyl, (C3-
C8)heterocycloalkyl(Ci-C 6)alkyl, heteroaryl(d-C 6)alkyl and aryl(Ci-C
6)alkyl. 2. The process of claim 1, further comprising the formation of the
compound of formula 1, comprising reacting a compound of the formula 3 with
a compound of formula Y-CN; wherein X and Y are as defined in claim 1. 3.
The process of claim 2, wherein the compound of formula 3 is
(S^-2-mercapto- 2,3-dimethylbutanoic acid and the compound of formula Y-CN
is methylisocyanate. 4. The process of claim 1, wherein R1 and R2 are
independently selected from (Cl-C8)alkyl. 5. The process of claim 1,
wherein the compound of formula 1 is (S)Sisopropyl-
5-mcthyl-2-(methylthio)thiazole-4(5//)-one. 6. The process of claim 1,
wherein Ra is H. 7. The process of claim 6, wherein R NH is
(Sj-exo-aminonorbornane.8. The process of claim 1, comprising reacting (
)-5-isopropyl-5-methyl-2- (methylthio)thiazole-4(5H)-one with
(5^-exo-aminonorbornane. 9. The process of claim 1, wherein the compound of
formula 2 is 10. A process for the preparation of a compound of formula 4,
or a tautomer, stereoisomer, solvate, or pharmaceutically acceptable salt
thereof: RnRmN comprising reacting a compound of formula 5: with a compound
of formula 6 H2N NRm Rn 6 . wherein A is selected from the group consisting
of S, O, and NR ; Z is selected from the group consisting of a halogen, OR6
and SR6; R3 and R4 are each independently selected from the group
consisting of hydrogen, (C,-C 8)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl,
(Ci-C4)alkoxy(CrC 4)alkyl, (C,- C8)fluoroalkyl, (Ci-Cg)hydroxyalkyl, (C3-C
)cycloalkyl, (C3-C8)aminoalkyl, (C3-C8)haloalkyl, (C3-C8)heteroalkyl,
(C3-C8) heterocycloalkyl. heteroaryl, aryl, (C3-C8)cycloalkyl(C,-C 6)alkyl,
(C3-C8)heterocycloalkyl(C 1-C6)alkyl,heteroaryl(Ci-C 6)alkyl and aryl(Ci-C
6)alkyl; wherein R3 and R4 arc not simultaneously hydrogen; R5 is selected
from the group consisting of hydrogen, (Ci-Cg)alkyl, (C2-C8)alkenyl,
(C2-C8)alkynyl, (Ci-C 4)alkoxy, (C1-C4)alkoxy(C 1-C4)alkyl, (C,-
C8)fluoroalkyl, (Cr C8)hydroxyalkyl, (C3-C8)cycloalkyl, (C3-
Cg)heterocycloalkyl, heteroaryl, aryl, (C3-C8)cycloalkyl(Cj-C 6)alkyl, (C3-
C8)heterocycloalkyl(Ci-C 6)alkyl, heteroaryl(Ci-C 6)alkyl and aryl(Ci-C
6)alkyl; R6 is selected from the group consisting of (Cj-C 8)alkyl,
pentafluorophenyl, nitrophenyl, di-nitrophenyl, CF3phenyl,
/>-toluenesulfonyl, and methanesulfonyl; Rmis selected from the group
consisting of hydrogen, (Ci-Cg)alkyl, (C2- C8)alkenyl, (C2-C8)alkynyl, (Cr
C4)alkoxy, (C,- 



C8)fluoroalkyl, (Cr C8)hydroxyalkyl, (C3-C8)cycloalkyl,
(C4-C8)bicycloalkyl, (C3-C8)heterocycloalkyl, heteroaryl, aryl,
(C3-C8)cycloalkyl(Ci-C 6)alkyl, (C3- C8)heterocycloalkyl(Ci-C 6)alkyl,
heteroaryl(C,-C 6)alkyl and aryl(Ci-C 6)alkyl; and Rn is selected from the
group consisting of (C,-Cs)alkyl, (C2-Cs)alkenyl, (C2- C8)alkynyl, (Cr
C4)alkoxy, (Cr C4)alkoxy(C,-C 4)alkyl, (Cr C8)fluoroalkyl, (C,-C
8)hydroxyalkyl, (C3-C8)cycloalkyl, (C4-C8)bicycloalkyl, (C3-
C8)heterocycloalkyl, heteroaryl, aryl, (C3-Cg)cycloalkyl(C]-C 6)alkyl, (C3-
C8)hctcrocycloalkyl(C,-C 6)alkyL heteroaryl(C,-C 6)alkyl and aryl(C,-C
6)alkyl. 11. The process of claim 10, wherein A is O. 12. The process of
claim 11, wherein R and R are independently selected from (Ci-Cg)alkyl. 13.
The process of claim 10, wherein Rm is H. 14. The process of claim 10,
wherein the compound of formula 5 is (S)-2- hydroxy-2,3-dimethyl butanoic
acid, and the compound of formula 6 is (S)-exo- Norbornylthiourea. 15. The
process of claim 8, wherein the compound of formula 4 isFILMS AND ARTICLES
MADE WITH THERMOPLASTIC BLOCK COPOLYMERS FIELD QF THE INVENTION [0001] The
present invention relates to printing blankets, pipe liners, and coated
fabrics that are manufactured utilizing a soft, hydrophobic thermoplastic
block copolymer (TBC) having a melting point which is within the range of
about 80 C to about 250f >C and which is preferable within the range of
about 80"C to about 1750C. This TBC offers a unique array of
characteristics that are highly desirable for utilization in manufacturing
products of these types. BACKGROUND OF THE INVENTION [0002 j TPU
(thermoplastic polyurethane) polymers are typically made by reacting (1) a
hydroxyl terminated polyether or hydroxy! terminated polyester, (2) a chain
extender, and (3) an isocyanate compound. Various types of compounds for
each of the three reactants are disclosed in the literature. The TPU
polymers made from these three reactants find use in various fields where
products are made by melt processing the TPU and forming it into various
shapes to produce desired articles by processes such as extrusion and
molding. Important uses for TPU include manufacturing shoe soles, hoses,
cable jacketing, coated fabrics such as conveyor belts, sewer liners and
printing blankets, protective coatings, adhesives, and melt spun elastic
fibers. [0003] TPUs are segmented polymers having soft segments and hard
segments. This feature accounts for their excellent elastic properties. The
soft segments are derived from the hydroxyl terminated polyether or
polyester and the hard segments arc derived from the isocyanate and the
chain extender. The chain extender is typically one of a variety of
glycols, such as 1,4-butane glycol. [0004] United States Patent 5,959,059
discloses a TPI l 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 about 1750C. In many of these applications, it would
also be desirable for the TBC to behydrophobic, to be thermally or
oxidatively stable to be capable of being swollen by oil, such as mineral
oils, and to exhibit low tensile set. SUMMARY OF THE INVENTION [0006] The
soft, hydrophobic thermoplastic block copolymer (TBC) utilized in the 



practice of this invention offeis a unique array of chemical and physical
characteristics that makes it highly desirable for use in manufacturing
printing blankets, pipe liners, conveyor belts (for food handling, airport
baggage handling, pharmaceutical product handling, and the like),
inflatable products (including air mattresses, boats, escape slides,
floating devices, life rafts, lifting devices, oil booms, safety platforms,
and weather balloons), collapsible containers (for vegetable oils, fuels,
lubricating oils, heating oils, hydraulic fluids, industrial sewage, water,
wine, and other beverages), protective cloth (for body bags, tents,
equipment covers, seam sealing cloth, surgical drapes, and wet suits) and a
variety of coated fabric products, including automotive interior trim,
decorative cloth, grape press membranes, hot air balloons, labels and
stickers, respiration devices, and seals. [0007] The TBCs used in
accordance with this invention is semicryslalline and can be a polyurethane
(TPU), a copolyester (COPE), a copolyamides (COPA), or a polyurethaneurea
(TPUU) TBCs utilized in the practice of this invention exhibit a high
tensile strength, a high elongation at break, a melting point of less than
about 25O0C, and a glass transition temperature of less than about O0C. The
TBC employed in the practice of this invention is also hydrophobic, has a
density of less than 1.1, and offers low tensile set. In some cases, it is
preferable for the TBC employed in the practice of this invention to have a
density of less than 1.0 or even less than 0.95. For instance, it is
important for the TBC to be of a low density in applications where it is
used in manufacturing coated fabrics for hot air balloons, ultra-light
aircraft wings, and floatation devices, such as safety vests for aircraft
and watercraft. The TBC is also good for use in such applications because
it is hydrophobic in nature and can withstand continuous use at elevated
temperatures or at high humidity levels. [0008] 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,wherein the
TBC is comprised of (1) the reaction product of (1) a hydrophobic polyol or
polyaminc, (2) a polyisocyanate or an aromatic dicarboxylic acid, and (3) a
linear chain extender containing 2 to 20 carbon atoms, or (II) 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 1,01)0 to about 4,000 Daltons; wherein the TBC has a weight
average molecular weight which is within the range of 50,000 to 1,000,000
Daltons; and wherein the TBC has a melting point which is within the range
of SO0C to 25O0C. The TBC will typically be comprised of the reaction
product of ( 1) a hydrophobic polyol, (2) a polyisocyanate or an aromatic
dicarboxylic acid, and (3) a linear 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 Daltons;
wherein the TBC has a weight average molecular weight which is within the
range of 50,000 to 1,000,000 Daltons; and wherein the TBC has a melting
point which is within the range of 800C to 25O C [00Q9J The present
invention more specifically discloses printing blanket or sleeve
comprising: a base layer; a compressible layer, and a printing surface
layer, wherein the compressible layer is comprised of a TBC which is
comprised of (1) the reaction product of (1) a hydrophobic pulyol or
polyamine. (2) a polyisocyanate or an aromatic dicarboxylic acid, and (3) a
linear chain extender containing 2 to 20 carbon atoms, or (II) 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 4,000; wherein the TBC has a weight average molecular weight which is
within the range of 50,000 to 1,000,000 Daltons; and wherein the TBC has a
melting point which is within the range of 8O0C to 2500C. The TBC is
typically the reaction product of (1) a hydrophobic polyol, (2) a
polyisocyanate or an aromatic dicarboxylic acid, and (3) a linear 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 withinthe range of 50,000 to 1,000,000 Daltons; and wherein the
TBC has a melting point which is within the range of 80 C to 25O C. [0010]
The subject invention further reveals a cured in place liner for a
passageway or pipe comprising: (a) a resin absorbent material layer; (b) a
thermoset resin absorbed into said resin absorbent material layer; and (c)
a TBC coating layer on at least one side of said resin absorbent material
layer: wherein the TBC is comprised of (1) the reaction product of {1) a
hydrophobic polyo! or polyamine. (2) a polyisocyanate or an aromatic
dicarboxylic acid, and (3) a linear chain extender containing 2 to 20
carbon atoms, or (II) the reaction product of (1) a hydrophobic polyol or
polyamine, and (2) a carboxyl terminated teiechelic polyamide sequence;
wherein the hydrophobic poiyoi or polyamine 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 the range of
50,000 to 1,000,000 Daltons; and wherein the TBC has a melting point which
is within the range of 8O0C to 25O0C The TBC is typically comprised of the
reaction product of ( 1) a hydrophobic polyol, (2) polyisocyanate or an
aromatic dicarboxylic acid, and (3) a linear 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
Daltons; wherein the TBC has a weight average molecular weight which is
within the range of 50,000 to 1,000,000 Daltons; and wherein the TBC has a
melting point which is within the range of 8O0C to 250C. [00 11j The
subject invention also discloses a method of making a printing blanket or
sleeve including a compressible layer comprising: providing a base
substrate web or sleeve; providing a source of TBC in molten form including
a void-producing material; extruding said IBC over substantially the entire
surface of said base substrate or sleeve to form a compressible layer
thereon; and providing a printing surface layer over said compressible
layer: wherein the TBC is comprised of (I) the reaction product of (1) a
hydrophobic polyol or polyamine, (2) a polyisocyanate or an aromatic
dicarboxylic acid, and (3) a linear chain extender containing 2 to 20
carbon atoms, or (II) the reaction product of (1) a hydrophobic polyol or
polyamine, and (2) a carboxyl terminated teiechelic 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- 4,000 Dakons;
wherein the TBC has a weight average molecular weight which is within the
range of 50,000 to 1,000,000 Daltons; and wherein the TBC lias a melting
point which is within the range of 8O0C to 25O0C. The TBC is typically
comprised of the reaction product of ( 1) a hydrophobic polyol, (2) a
polyisocya pate or an aromatic dicarboxylic acid, and (3) a linear 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 Daltons; wherein the TBC has a weight average
molecular weight which is within the range of 50,000 to 1,000,000 Daltons;
and wherein the TBC has a melting point which is within the range of 8O0C
to 250"C BRIEF DESCRI PTION OF THE DRAWINGS [0012] FIG. 1 is a perspective
view of a printing blanket including a TPU 



compressible layer. [0013] FIG. 2 is a cross-section of a printing sleeve
including a TPU base layer, a TPU compressible layer, and a TPU printing
surface layer. DETAILED DESCRIS^TIQN OF THE INVENTION [0014] The articles
of this invention are manufactured utilizing a TBC that can be a
polyurethane (TPU). a copolyester (COPE), a copolyamides (COPA), or a
polyurethancurca (TPUU). The thermoplastic polyurethane (TPU) that can be
used in the practice of this invention is comprised of the reaction product
of (I) a hydrophobic polyol, (2) a polyisocyanate, and (3) a 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 Daltons; wherein the TPU has a weight average molecular weight
which is within the range of 50,000 to 1,000,000 Daltons and a melting
point which is within the range of SO0C to 2500C. The number average
molecular weight (Mn) is determined by assay of terminal functional groups.
[0015] The COPA polymers that can be used in the practice of this invention
can be the reaction product of a dicarboxylic polyamide with a hydrophobic
polyol. These block copolymers have repeat units of the structural formula;
O O -{C-A-C-O-Z-C^-wherein A represents a polyamide sequence and Z
represents Chat part of the polymer derived from a linear or branched
hydrophobic polyol COPA polymers of this type and techniques for their
synthesis are described in greater detail in United States Patent 4,220,838
and United States Patent 4,332,920. The teachings of United States Patent
4,220,838 and United States Patent 4,332,920 are incorporated herein by
reference for the purpose of illustrating COPA polymers that can be used in
the practice of this invention and techniques for their synthesis. COPA
polymers that are made by reacting a lactam, a polyol, and a polyacyl
lactam are described by United States Patent 4,223,1 12. The teachings of
United States Patent 4,223,1 12 are incorporated herein by reference for
the purpose of illustrating this type of COPA polymer that can be used in
the practice of this invention and techniques for its synthesis 10016] The
thermoplastic polyurethaneurea (TPUU) polymers used in the practice of this
invention is comprised of the reaction product of (1) a hydrophobic
polyamine, (2) a polyisocyanate, and (3) a chain extender containing 2 to
20 carbon atoms; wherein the hydrophobic polyamine has a number average
molecular weight which is within the range of about 1,000 to about 4,000
Daltons; wherein the TPUU has a weight average molecular weight which is
within the range of 50,000 to 1,000,000 Daltons and a melting point which
is within the range of 80C to 250"C. The thermoplastic copolyesler (COPE)
polymers utilized in the practice of this invention is comprised of the
reaction product of ( I) a hydrophobic polyol. (2) an aromatic diacid. and
(3) a chain extender containing 2 to 20 carbon atoms; wherein the
hydrophobic polyo! has a number average molecular weight which is within
the range of about 1,000 to about 4,000 Daltons; wherein the COPE has a
weight average molecular weight which is within the range of 50,000 to
1,000,000 Daltons and a melting point which is within the range of 80aC to
25O0C. [001 7] The TBC utilized in manufacturing the products of this
invention is typically the reaction product of (1) a hydrophobic polyol,
(2) polyisocyanate or an aromatic dicarboxylic acid, and (3) a linear chain
extender containing 2 to 20 carbon atoms. The technique under which these
reactanls are polymerized to synthesize the thermoplastic polymer is
conducted utilizing conventional equipment, catalysts, and procedures.
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 about500,000 DaH Ii . It is also, of course, conducted utilizing a
hydrophobic polyol and a chain extender containing 2 to 20 carbon atoms,
except for COPA in which case the hydrophobic polyol is reacted with the
carboxyl terminated telechelic polyamide sequence. The chain extender will
typically be a linear chain extender that contain from 2 to 12 carbon atoms
[0018] The hydrophobic polyol used in synthesizing the TBCs used in the
practice of this invention, such as TPUs, can be a diol of a conjugated
diolefin monomer, a poly(isobutylenc) diol, a polyester polyo! prepared
from fatty diols and/or fatty diactds. For instance, diols of conjugated
olefin monomers that can be used include hydrogenated poly(butadiene)
diols, and hydrogenated poly(isoprene) diols. Hydrogenated roly(butadiene)
polyols are sold by Mitsubishi Chemical Corporation under the trade name
POLYTAIL and Kraton polyols sold by Kraton Polymers of Houston, Texas
[0019] Fatty acid polyester polyols containing from about 8 to about 44
carbon atoms arc well suited for utilization as the hydrophobic polyol in
the practice of this invention. Dimer fatty acids (and esters thereof) are
a well known commercially available class of dicarboxylic acids (or
esters). They are normally prepared by dimerising unsaturated long chain
aliphatic monocarboxylic acids, usually of 13 to 22 carbon atoms, or their
esters (alkyl esters). The dimer acid material will usually contain 26 to
44 carbon atoms. Particularly, examples include dimer acids (or esters)
derived fi Om Cis ri C2? unsaturated monocarboxylic acids (or esters) which
will yield, respectively, C and C 4 ditner acids (or esters) Dimer acids
derived from unsaturated acids, which include acids such as linoleic and
linolenic arc particularly well known (yielding C dimer acids). For
example, DELTA 9, 11 and DELTA 9, 12 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 (CS acids when using C JS 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 unsaturatton. Priplast(tm) polyester polyols
are branched C36 dimerized fatty acids which are particularlyuseful as the
hydrophobic polyol in the practice of this invention. Priplast(tm)
polyester polyols are commercially available from Croda Uniqema Inc. of
Gouda, The Netherlands. The hydrophobic polyol used in synthesizing the TPU
of this invention will typically have a number average molecular weight
which is within the range of about 1,500 to about 4,000 Daltons and will
preferably have a number average molecular weight which is within the range
of about 2,000 to about 3,000 Daltons. [0021 j The hydrophobic polyols used
in synthesizing TPUU and COPA polymers that can be employed in the practice
of this invention are typically straight chained or branched diamines of
the structural formula: H2N-(CmH )-NH , wherein m is an integer that
represents the number of carbon atoms in the hydrophobic polyol. These
hydrophobic polyols can be a diamine terminated ethylene-propylene
copolymer rubber, a diamine terminated hydrogenated diene rubber, such as
hydrogenated polyisoprene or hydro genated polybutadiene, or the like.
[0022] The chain extender that can be used in synthesizing the TBC include
organic diols or glycols having from 2 to about 20 carbon atoms, such as
aikane diols (straight chained and branched) cycloaliphatic diols.
alkylaryl diols, and the like. Aikane diols which have a total from about 2
to about 12 carbon atoms are often utilized. Some representative examples
of aikane diols that can be used include ethanediol, propane 



glycol, 1,6-hcxanediol, 1,3-butancdioI (1,3-BDO), 1,5-pentanedioI,
neopentylglycol (NPG). 2-butyl-2-ethyl- 1,3-propanediol, 2,4-diethyl-l
,5-rentanediol, 3-melhyl-l ,5- pentanediol, and 1,4-butanediol. Dialkylene
ether glycols, such as diethylene glycol and dipropylene glycol can also be
used as the chain extender. Examples of suitable cycloaliphatic diols
include 1,2-cyclopentanediol, 1,4-cyclohcxanediniethanol (CHDM) and the
like. Examples of suitable alkylaryl diols include hydroquinonc di(b-
hydroxyethyl)ether (HQEE), 1,4-bepzenedimethanoI, bis(hydroxy ethoxy)
biphenol, bisphenol A cthoxylates, bisphenol F cthoxylates and the like.
Still, other suitable chain extenders are L3-di(2-hydroxycthyl)benzenc, and
l,2-di(2-hydroxyethoxy)benzene. Mixtures of the above noted chain extenders
can also be utilized. JQQ23J 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 extendersinclude
trimethylolpr upane, glycerin, and pentraerythritol Normally,
multifunctional chain extenders arc used in conjunction with difunctional
chain extenders to limit the degree of resulting chain branching.
Accordingly, the level of multifunctional chain extenders typically does
not exceed I Omole percent of the total amount of chain extenders used in
making the thermoplastic polymer. In other words, difunctional chain
extenders will typically represent at least about 90 mole percent of the
total amount of chain extenders used in synthesizing the polymer. [0024]
The linear chain extender are typically preferred for used in making the
TBCs of this invention will typically be of the structural formula: wherein
n represents an integer from 2 to 20 and wherein n typically represents an
integer from 2 to 12. Accordingly, the linear chain extender will typically
be selected from the group consisting of ethylene glycol, 1 ,3-propane
diol, 1,4-butane diol, 1,5- pentane diol, 1,6-hexane diol, 1,7-heptane
diol, 1,8-octane diol, 1,9-nonane diol, 1,10- decane diol, 1, 11-undecane
diol, and 1,12-dodecane diol. The most preferred chain extender is
1.12-dodecane diol with it being preferred for the chain extender to
consist entirely of 1,12-dodecane diol. However, it should be appreciated
that various mixtures of diols can be utilized as the chain extender in the
practice of this invention. To attain higher melting points linear chain
extenders having lower molecular weights (fewer carbon atoms) will
typically be utilized. For instance, ethylene glycol can be used in
synthesizing thermoplastic polymers having relatively high melting points.
On the other hand, linear chain extenders of higher molecular weights will
typically be utilized i making thermoplastic polymers having lower melting
points. For instance, 1 12- dodecane diol can be employed in synthesizing
thermoplastic polymers having relatively low melting points. [0025] The
polyisocyanatc used in synthesizing the thermoplastic polymer is preferably
a diisocyanate. While aliphatic diisocyanates can be utilized, aromatic
diisoeyanates are highly preferred. Moreover, the use of multifunctional
isocyanate compounds, i.e., triisocyanates, etc., which cause crosslinking,
are generally avoided and thus the amount used, if any, is generally less
than 4 mole percent and preferably lessthan 2 mole percent based upon the
total moles of all of the various isocyanates used. Suitable diisocyanates
include aromatic diisocyaiiates such as; 4,4'-methylene bis- (phenyl
isocyanate) (MDI); m-xylene diisocyanate (XDI), phenylene-l -4-di
isocyanate, naphthalene- 1,5-diisocyapate,
diphenylmethane-3,3'-dimethoxy-4,4'-diisocyanate, and toluene diisocyanate
(TDl): as well as aliphatic diisocyanates such as isophorone diisocyanate
(IPDI), 1,4-cyclohexyl diisocyanate (CHDI), decane-l,10-diisocyanate, and
dicyclohexyhnethane^^'-diisocyanate. Dimers and triniers of the above
diisocyanates may also be used as well as a blend of two or more
diisocyanates may be used. 



[0026J The polyisocyanate used in this invention may be in the form of a
low molecular weight polymer or oligomer which is end capped with an
isocyanate. For example, the hydroxyl terminated hydrophobic polyol
described above may be reacted with an isocyanate-containing compound to
create a low molecular weight polymer end capped with isocyanate. In the
TPU art, such materials are normally referred to as prepolymers. Such
pre-polymers normally have a number average molecular weight (Mn) which is
within the range of about 500 to about 10,000 Daltons. [0027] The mole
ratio of the one or more diisocyanates is generally from about 0.95 to
about 1.05, and preferably from about 0.98 to about 1.03 moles per mole of
the total moles of the one or more hydrophobic polyols and the one or more
chain extenders. The molar ratio of the chain extender to the polyol will
typically be within the range of about 0.3 ; I to 5: i and will more
typically be within the range of about 0.4: 1 to 4 ;1 The molar ratio of
the chain extender to the polyol will preferably be within the range of
about 0.5:1 to 3:1 and will more preferably be within the range of about
0.5:1 to 2:1. [0028] A wide variety of aromatic dicarboxylic acids can be
utilized in synthesizing the TBCs used in accordance with this invention.
The aromatic dicarboxylic acid will typically contain from 8 to 16 carbon
atoms. Some representative examples of aromatic dicarboxylic acids that can
be used include terephthalic acid, isophthalic acid, orthophthalic acid,
1,8-naphthalenedicarboxylic acid, ,7-naphthaienedicarboxylic acid,
1,6-naphthalenedicarboxylic acid, 1,5-naphthalenedicarboxylic acid, 2,6-
naphthalenedicarboxylic acid, 2,7-narhthalenedicarboxylic acid, 1,7-
anthracenedicarboxylic acid, 2,6-anthrace.pedicarboxylic acid, 2,7-
anthracenedicarboxylic acid, 2,6-phenalenedicarboxylic acid,
1,6-phenalenedicarboxylicU - acid, 1,7-phenalenedicarboxyIic acid,
2,8-naphthacenedicarb uxylic acid, 2,9- naphthacenedicarboxyiic acid,
LT-naphthacenedicarboxylic acid, 1,10- naphthacenedicarboxylic acid,
2,7-ryrenedicarboxylic acid, 2,6-ryrenedicarboxyiic acid, and
2,8-pyrenedicarboxyHc acid. The preferred aromatic dicarboxylic acids
include terephthalic acid, isophthalic acid, and
2,6-naphthalenedicarboxylic acid with terephthalic acid typically being the
most preferred. [0029] The TBC used in manufacturing the products of this
invention can be a polyurethanc, a copolyester, a copolyamide or a
polyurethaneurea. However, TPUs are typically used as the TBC TBCs, such as
TPUs, that are useful in making the articles of this invention can be
synthesized utilizing the same techniques and equipment as are used in
making conventional TPUs. For instance, in synthesizing TPUs that are
suitable for use in the practice of this invention, the hydrophobic polyol,
the diisocyanate, and the chain extender are generally added together and
reacted in accordance with any conventional urethane reaction method.
Preferably, the TPU forming components of the present invention are melt
polymerized in a suitable mixer, such as an internal mixer (a banbury
mixer), or preferably an extruder. In the preferred process, the
hydrophobic polyol is blended with the glycol chain extender and added to
the extruder as a blend. The diisocyanate is added separately to the
extruder. Suitable processing or polymerization starting temperatures of
the diisocyanate is from about 100C to about 2000C, and preferably from
about 1000C to about 150"C. Suitable processing or polymerization starting
temperatures of the blend of the hydrophobic polyol and the aromatic chain
extender is from about 1000C to about 22O0C, and preferably from about
15O0C to 2000C. Suitable mixing times in order to enable the various
components to react and form the TPU polymers of the present invention are
generally from about 2 to about 10 minutes, and preferably from about 3 to
about 5 minutes. 



[0030] The preferred process to produce the TPU is the process referred to
as the one-shot polymerization process. In the one-shot polymerization
process which generally occurs in situ, a simultaneous reaction occurs
between three components, that is the one or more hydrophobic polyol, the
chain extender, and the diisocyanate. The reaction is generally initiated
at a temperature of from about 9O C to about 2000C, In as much as the
reaction is exothermic, the reaction temperature generally increases to
about2200C to 25O0C. The TPU polymer will exit the reaction extruder and
will typically be pelletized, The pellets of TPU are normally stored in a
heated vessel to continue the reaction and to dry the TPU pellets. {0031]
It is often desirable to utilize catalysts such as stannous and other metal
carboxyiates as well as tertiary amines. Examples of metal carboxyiates
catalysts include stannous octoate, dibutyl tin dilaurate, phenyl mercuric
propionate, lead octoate, iron acetylacetonate, magnesium acetyl acetonate,
and the like. Examples of tertiary amine catalysts include triethylene
diamine, and the like. The amount of the one or more catalysts is low,
generally from about 50 to about 100 parts by weight per million parts by
weight of the end TPU polymer formed J0032J The weight average molecular
weight (Mw) of the TPU polymer used in the practice of this invention will
typically be in the range of about 50,000 to about 500,000 Daltons,
preferably from about 100,000 to about 500,000 Daltons, and more preferably
from about 120,000 to about 300,000 Daltons. The Mw of the TPU polymer is
measured according to gel permeation chromatography (GPC) against
polystyrene standard. [0033] When a higher molecular weight TPLl polymer is
desired, it can be achieved by using a small amount of a cross linking
agent having an average functionality greater than 2.0 to induce cross
linking. The amount of cross linking agent used is preferably less than 2
mole percent of the total moles of chain extender, and more preferably less
than 1 mole percent. A particularly desirable method to increase the
molecular weight in the preferred TPU polymer is to replace less than 1
mole percent of the chain extender with trimethylol propane (TMP). [0034]
The cross linking is accomplished by adding a cross linking agent having an
average functionality greater than 2.0 together with the hydrophobic
polyol, the isocyanate compound, and chain extender in the reaction mixture
to manufacture the TPU polymer. The amount of cross linking agent used in
the reaction mixture to make the TPU polymer will depend on the desired
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.Therefore the level of cross linking agent used is from
about 0.05 mole percent to about 2.0 mole percent based on the total moles
of chain extender [0035] The cross linking agents can be any monumeric or
oligomeric materials which have a average functionality of greater than 2.0
and have the ability to cross link the TPU polymer. Such materials are well
known in the art of therrnoset polymers. Preferred cross linking agents
include trimethylol propane (TMP) and pentaerythritol. Trimclhylol propane
has been found to particularly be a desirable cross linking agent. [0036]
The TPU polymers used in accordance with this invention can be mixed with
various conventional additives or compounding agents, such as fillers,
antioxidants, extenders, pigments, colorants, lubricants. UV absorbers,
plasticlzers, processing oils waxes, and the like. Fillers that can be used
include talc, silicates, clays, calcium carbonate, and the like. The level
of conventional additives will depend on the final properties and cost of
the desired end-use application, as is well known to those skilled 



in the art of compounding TPUs, The additives may be added during the
reaction to form the TPU, but are normally added in a second compounding
step. [0037] The TPU polymer used in the practice of this invention has a
melting point which is within the range of about 8O0C to about 25O0C. It
will typically have a melting point which is within the range of about 900C
to about 1800C, and will more typically have a melting point which is
within the range of about 110C to about 17O0C. The melting point of the TPU
polymer can be measured according to ASTM D-3417-99 using a differential
scanning calorimeter (DSCj. However in the case of very soft polymers the
Kofler method can be used to measure the melting point of the TPU. [0038]
The TPUs used in manufacturing the articles of this invention offers
excellent resistance against compression set and tensile set. For instance,
this TPU typically offers a tensile set at 200% strain of less than 20%,
preferably less than 15%, and most preferably less than 10% when tested at
23C 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 23C. The TPU will also
preferable have a tensile strength of greater than 1500 psi (1.0 x 10 ;
Pascals) and will most preferably exhibit a tensile strength of greater
than 2000 psi {1.4 x 10 ' Pascals)Printing Blankets [0039] One of the most
common commercial printing processes is offset lithography in this printing
process, ink is offset from a printing plate to a rubber-surfaced printing
blanket or cylindrical sleeve mounted on a blanket cylinder before being
transferred to a substrate, such as paper. Typically, the printing blanket
or sleeve includes at least one base layer comprised of metal or fabric,
and a printing surface layer formed from a polymeric rubber material which
is adapted to carry and transfer liquid printing ink. The blanket or sleeve
also typically includes an intermediate compressible layer. United States
Patent Application Publication No. 2008/0070042 Al discloses a printing
blanket or sleeve including thermoplastic polyurethane or thermoplastic
polyurethane alloy layers. The teachings of United States Patent
Application Publication No. 2008/0070042 Al are incorporated herein by
reference for the purpose of illustrating printing blankets that can be
manufactured utilizing the hydrophobic thermoplastic block copolymers of
this invention. [0040] Most printing surface layers currently in use
typically comprise natural or synthetic rubber materials which require the
use of a solvent to dissolve the rubber material so that it may be coated,
in numerous thin passes, onto the base ply. The solvent must then be
evaporated prior to curing. Alternatively, the natural or synthetic rubber
materials may be calendered onto the base ply in a single pa s, but at
great expense due to the need to adequately control gauge. In both methods,
the rubber must be cured under pressure, which is a time consuming process.
[004 I j 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 cellular, or foam, form containing voids.
Again, the use of rubbers typically requires the use of solvents to
dissolve the rubber material for processing, which must then be evaporated
prior to curing. Cast urethancs 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. [0042 j As the
compressible layer allows positive displacement of the printing surface
layer without causing distortion of the image the compressible layer must
exhibit goodI J recovery from impact in order to be effective. Generally,
the ability of the blanket to 



resist permanent compression determines its useful life, thus the
compressible layer is typically the layer that limits the longevity of the
blanket. As such, it would be desirable to form a compressible layer with
materials which improve the ability of the compressible layer to resist
permanent compression set and subsequently, improve the longevity of the
printing blanket. [0043] Accordingly, there is a need in the art for an
image transfer product such as a printing blanket or sleeve formed from
layers which may be easily processed, which provides the desired gauge and
texture for printing, and which exhibits resistance to permanent
compression. The present invention meets those needs by providing an offset
printing blanket or sleeve including one or more layers which is made with
the TBC previously described herein or with an alloy thereof. The use of
this TBC provides an advantage over previously used polymeric rubber
materials because the TBC is supplied and processed without the need for
solvents. [0044] According to one aspect of the present invention, a
printing blanket or sleeve is provided comprising at least a base layer, a
compressible layer, and a printing surface layer, wherein the compressible
layer has voids therein; and wherein the compressible layer is comprised of
the TBC. The TBC can optionally be alloyed with a nitrile rubber, EPDM,
polysulfide, or butyl rubber. [0045] In one embodiment of the invention,
the base layer of the blanket or sleeve may comprise a fabric, a metal, or
a polymeric material In another embodiment, the base layer may comprise a
thermoplastic polymer or thermoplastic polymer alloy. The printing surface
layer may comprise a rubbery polymeric material. In an alternative
embodiment of this invention, the printing surface layer is comprised of
the TBC or an alloy of the TBC. [0046] In accordance with another aspect of
the invention, a printing blanket or sleeve is provided comprising a base
layer 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 voidsthcrein. In this embodiment, the printing surface
layer preferably comprises a thermoplastic polymer alloy, and more
preferably, a thermoplastic polymer/nitrile alloy. [0047} The printing
blanket or sleeve of this embodiment may further include an image
reinforcement layer positioned below the printing surface layer. The image
reinforcement layer may comprise a fabric, the TBC, or an alioy of the TBC.
Preferably, the image reinforcement layer comprises a TBC having a Shore A
hardness which is greater than the Shore A hardness of the printing surface
layer. Preferably the image reinforcement layer has a Shore A hardness of
between about 55 to 95. [004SJ The printing blanket or sleeve of this
embodiment may further include one or more reinforcing fabric layers
positioned between the base layer and the printing surface layer. Where an
image reinforcement layer is included in the construction, the reinforcing
fabric layer is preferably positioned below the image reinforcement layer.
According to another aspect of the invention, a method of making a printing
blanket or sleeve including a compressible layer is provided comprising
providing a base substrate web or sleeve; providing a source of the TBC or
an alloy thereof in molten form including a void-producing material;
extruding the TBC or alloy thereof over substantially the entire surface of
the base substrate or sleeve to form a compressible layer thereon; and
providing a printing surface layer over the compressible layer. [0049] The
void-producing material is selected from the group consisting of
preexpanded 



microspheres, unexpanded microspheres, and blowing agents. Alternatively,
the voids may be created by incorporating a leachable material that is
subsequently removed after formation of the layer or by whipping air into
the thermoplastic polymer while it is in a liquid state. [0050] In one
embodiment of the method, the void-producing material comprises unexpanded
microspheres, and the method of extruding the TBC further comprises
expanding the microspheres. In an alternative embodiment, the
void-producing material comprises unexpanded microspheres, wherein the
microspheres are expanded by heating after extrusion of the compressible
layer, In another embodiment of the invention a method of making a printing
blanket or sleeve including a compressible layer is provided comprising
providing a base layer comprising a substrate web or sleeve; applying a
compressible layer comprising a thermoplastic polymer or thermoplastic
polymer alloyto the substrate web or sleeve; and providing a printing
surface layer over the compressible layer. In this embodiment, the
compressible layer may be in the form of a film or sheet which is laminated
to the base layer. The base layer may comprise a fabric, metal, polymer, or
a thermoplastic polymer or thermoplastic polymer alloy. The printing
surface layer may comprise a rubber, the TBC, or an alloy of the TBC.
[0051] In still another embodiment of the invention, the method of making a
printing blanket or sleeve comprises providing a base layer comprising a
substrate web or sleeve and providing a printing surface layer over the
base layer; where the base layer and the printing surface layer comprise
the TBC or an alloy of the TBC. Accordingly, it is a feature of embodiments
of the present invention to provide a printing blanket or sleeve in which
at least one of the base layer, compressible layer, or printing surface
layer is formed from a thermoplastic polymer or thermoplastic polymer
alloy. [0052j The properties of the TBCs give them a distinct processing
advantage for use as layers in a printing blanket or sleeve construction.
The use of these TBCs or TBC alloys provides flexibility in designing a
printing blanket or sleeve having the desired properties for use in offset
printing. Further, the TBCs do not require the use of solvents in
processing, which saves time, cost, and effort in adding, drying, and
recovering solvents in addition to initial purchase of the solvents.
Furthermore, the TBCs do not cure like traditional rubber materials used in
blanket constructions, affording additional process time and energy
savings. These TBCs also provide an advantage in that they arc easily
colorable and recyclable. Further, these TBCs maintain their elastomeric
behavior over a wide temperature range, and they have a high rebound
ability and improved cohesive strength, resulting in longer life for the
printing blanket or sleeve in which they are incorporated. [0053] Referring
now to FIG 1, one embodiment of the invention is shown in the form of a
printing blanket 10. It will be appreciated that the layers as shown in the
blanket construction are also applicable to a sleeve construction. The
printing blanket 10 is shown comprising a base layer 12, a compressible
layer 15, and a printing surface layer 1 . The blanket optionally may
include additional layers such as, for example, fabric reinforcing ply or
layer 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
theembodiment shown, base layer 12 comprises a fabric layer. It should be
appreciated that more than one base layer may be included in the
construction. In this embodiment, the printing surface layer 18 comprises a
polymeric rubber material, but may alternatively comprise the TBC or an
alloy of the TBC. [0054} The base layer may alternatively be comprised of
the TBC or an alloy of the TBC which provides support when the printing
blanket is placed under tension. Where the printing blanket is iensioned.
the base layer should have a coefficient of friction 



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 TBC reinforced with fibers, or a composite of the TBC with a
textile fabric. Where the printing blanket is nontensioned, a metal base
layer may be used, or any of the above TBC materials may be used as long as
they provide the desired low elongation properties. [0055] The compressible
layer 15 is comprised of the TBC and/or an alloy of the TBC. The TBC or an
alloy of the TBC can be formed into compressible layers by introducing
voids within the TBC material. These voids may be induced by using
techniques that include the incorporation of pre-expanded microspheres,
unexpended microspheres that expand with the thermal processing of the
starting material, or the use of endothermic or exothermic blowing agents.
Other suitable techniques include the incorporation and subsequent removal
of leachable additives mechanical whipping of the material, and/or the
incorporation of low-boiling liquid additives [0056J The ability to control
void gauge and percentage void content varies depending on the method in
which the voids are introduced. The use of microspheres is preferred for
introducing voids into the TBC. Microspheres can be incorporated into the
TBC compound prior to TBC pellet formation or as an additive during thermal
processing such as extrusion as explained below, [0057] When using
pre-expanded microspheres, care must be taken so that the voids are not
destroyed by thermal processing that relies on shear such as extrusion. The
use of unexpended microspheres is preferred for use in 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 ofheat,
the rate of cooling, and the pressure applied to the layer during layer
formation and/or lamination. Percentage void content for either
pre-expanded or unexpended microspheres is a function of void gauge, the
number of spheres added, and their uniform distribution within the
compressible layer. |0058j The TBC compressible layer is preferably
produced using unexpanded microspheres dispersed in, for example, ethylene
vinyl acetate, and a thermoplastic polymer having a Shore A hardness of
from about 55 to 70. Suitable methods of incorporating microspheres in a
TBC are disclosed in European Patent Applications EP 1 174 45 Al and EP I
233 037 A2, and PCT applications WO 01/10950, and WO 00/44821. the subject
matter of which are incorporated herein by reference. [0059] Where the TBC
compressible layer is produced using expanded microspheres, the temperature
of the TBC during the application process should be kept below the
expansion temperature of the microspheres so that the amount of expansion
will remain constant during the processing of the compressible layer. Where
the TBC compressible layer is produced using unexpanded microspheres, the
TBC may be heated just to or slightly above the expansion temperature of
the TBC during extrusion such that the expansion occurs at or near the exit
of the extrusion die. The still soft TBC is then passed through a
calibrating nip to achieve the desired gauge. Alternatively, the
temperature of the TBC may be kept below the expansion temperature of the
microspheres during the extrusion process and subsequently brought just to
or slightly above the expansion temperature of the microspheres. In this
case, the softening point of the TBC should be matched relatively closely
to the expansion temperature of the microspheres so that it can deform to
accommodate the expansion. One method of raising the temperature of the TBC
to the expansion temperature of the microspheres is to pass the extaided
TBC film containing the unexpanded microspheres through a heated 



nip or series of heated nips so that the temperature of the composite is
gradually raised to the expansion temperature of the microspheres and
expansion occurs under pressure to control the total gauge of the
compressible layer. This temperature exceeds the temperature reached during
compounding and extrusion, allowing the material 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 theTBC material during initial compounding/manufacturing of
the TBC and prior to TBC pellet formation or, preferably during thermal
processing. Blowing agents decompose when their activation temperature is
reached and release gas upon decomposition. Endothermic blowing agents
absorb energy during decomposition and tend to release less gas than
exothermic agents, approximately 110 ml/g. Such blowing agents areuseful in
producing finer and more homogeneous foams. [0060] Exothermic blowing
agents emit energy during decomposition and tend to release more gas than
endothermic agents, approximately 220 ml/g. They are useful in producing
foams with larger void gauge. The void gauge and percentage void content is
dependent on the amount and type of blowing agent, heat, the rate of
cooling, and the pressure applied to the layer during layer formation and
lamination. [0061] Leachable additives such as various salts, sugars, or
other selectively soluble materials can also be added to the TBC in the
compounding stage or during thermal processing. Once the leachable
additives are incorporated, voids will not be induced until the TBC layer
is formed. At this point, the TBC layer must be brought into contact with
an appropriate solvent that will dissolve or leach out the additives
without degrading the layer. With the additives thus removed, voids remain
in the layer. The gauge of these voids is determined by the gauge of the
particulate additive selected, while the percentage void content is a
function of the quantity and distribution of the additive and degree of
removal. [0062] Mechanical whipping of the molten TBC can also be employed
to introduce voids within the layer. For example, when the TBC has been
melted by thermal processing by extrusion or other means, the TBC can be
agitated by mechanical means such that air or other gases are incorporated.
Such mechanical means can include stirring, beating, whipping, or any other
mechanical process in which air or other gases are forcibly mixed into the
molten material. Alternatively, air or other gases may be injected into the
molten TBC and mixed to disperse the air/gas evenly throughout. The
whipped/mixed material can then be formed into an appropriate layer. Void
gauge and percentage void content is mechanically controlled by the
severity of the whipping/mixing process, the amount of air or gas
introduced, and by the geometry of whipping/mixing equipment such as
agitators, screws, and paddles.10063] Low-boiling liquid additives such as
fluorocarbons or cMorocarbons can also be incorporated during thermal
processing of the TBC. However, selection of the liquid and thermal
processing parameters must be done with care so that the liquid is
intermixed well within the TBC prior to boiling. When the boiling occurs,
voids are formed within the material that will be retained when the TBC
material cools during layer formation. The void gauge and percentage void
content are determined by the amount and type of liquid added, the balance
of heat and cooling, and the pressure applied to the layer during formation
and lamination. [0064] While the compressible layer has been described
herein as comprising a TBC layer, it should also be appreciated that the
compressible layer, in certain blanket/sleeve constructions, may comprise a
polymeric rubber layer. Such a compressible polymeric rubber layer may be
incorporated with voids as described above. The compressible layer
preferably has a thickness of from about 0.006 inches to about 0.100 inches
(about 0.1 5 



mm to 2.54 mm), and more preferably, from about 0.010 inches to about 0.060
inches (about 0.25 mm to 1.5 mm). [0065] The base layer is typically about
0.01 0 inches to about 0 026 inches (about 0.25 mm to 0.66 mm) thick, and
the printing surface layer is typically between about 0.01 0 inches to
0,025 inches (about 0.25 mm to 0.64 mm) thick. However, it should be
appreciated that the thickness of the base layer and printing surface layer
may vary, depending on the materials selected for the layers and the
desired finished blanket/sleeve properties [0066] In the preferred method
of making a printing blanket or sleeve including the thermoplastic polymer
compressible layer 15, a base layer 12 is provided on a printing blanket or
sleeve, and the thermoplastic polymer compressible layer is either extruded
in liquid form as described above or is laminated to the base layer with
the use of heat and/or adhesives. The printing surface layer 18 may be
applied to the compressible layer 15 by adhesive bonding, heat lamination,
or direct extrusion }0067] FlG, 2 illustrates another embodiment of the
invention in the form of a printing sleeve 20 in which all of the layers in
the sleeve have been formed from a thermoplastic polymer or a thermoplastic
polymer alloy. It will be appreciated that the layers as shown in the
sleeve construction are also applicable to a blanket construction.As shown,
the sleeve includes base layer 22, an optional compressible layer 24 an
optional image reinforcement layer 26, and a printing surface layer 28.
[0068] The base layer 22 is comprised of a low elongation, high tensile
strength TBC and/or TBC alloy as described above. The optional image
reinforcement layer 2 is positioned beneath the printing surface layer 28
and preferably comprises a hard TBC and/or TBC alloy, which functions to
stabilize the printing surface layer 28 and protect the underlying
compressible layer 24, when present. The thickness, hardness and elongation
of the image reinforcement layer may be modified as desired by the
selection of the TBC materials to provide a means of adjusting and varying
the feed rale of the product as needed for the particular printing press
design. This provides an improvement over textile materials which have
previously been used as image reinforcement layers. [0069] The image
reinforcement layer preferably has a Shore A hardness ranging from 70 to
95. and more preferably, from about 80 to 90. The TBC material is
preferably blended with other polymers or other suitable processing aids to
reduce tack and aid in processing. [0070J In the embodiment shown in FlG.
2, printing surface layer 28 comprises a relatively soft and
non-plasticized TBC and/or TBC alloy. Suitable TBC alloys include nitrile
rubber, isobutylene-isoprene, polysulfide rubber, EPDM terpolymer, natural
rubber, and styrene butadiene rubber. The alloys may further include
fillers and/or surface treatments. [0071] The printing surface layer
preferably comprises a TBC/nitrile rubber alloy and a mineral additive such
as talc. The talc is preferably included at a loading of between about 1%
and 35% and functions as an aid during the mechanical surface finishing
(grinding) process, i.e., i functions to reduce frictional heat build-up
during grinding. [0072} The printing surface layer preferably exhibits a
Shore resilience of less than 40%, and an average surface roughness of less
than about 0.5 microns. By "Shore resilience. 1" it is meant the vertical
rebound of the layer is measured pursuant to ASTM 2632. [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
theblanket/sleeve composite. Alternatively, the desired surface profile can
be mechanically 



imparted by abrasion/grinding or chemically etching or leaching after
application of the TBC material to the blanket/sleeve composite. [0074] In
embodiments where each of the base layer, optional compressible layer,
optional image reinforcement layer, and printing surface layer are
comprised of TBC or TBC alloys, such layers may be provided in the form of
free or supported films. The layers may be adhered to adjacent layer(s) of
the blanket construction by bonding methods well known in the art, or by
heat lamination or direct extrusion onto the blanket construction. The
layers may also be extrusion-laminated or slot-die coated to adjacent
layers, or may be co-extruded with adjacent layers. It should be
appreciated that the layers may also be adhered with the use of
conventional adhesives. Alternatively, the TBC materials comprising the
layers may be softened by the application of heat such that they function
as adhesives. [0075] In the practice of this invention, fabric layers may
be incorporated into the construction as long as the blanket or sleeve
edges are sealed and/or the fabric is sufficiently impregnated with a
suitable TBC material to prevent wicking of solvents/chemicals. Where the
printing blanket or sleeve layers are comprised primarily of TBC or TBC
alloys, edge scaling is readily achieved by heating the exposed edges of
the blanket, allowing the thermoplastic material to soften and flow
together. Alternatively, additional TBC or TBC alloy may be added with heat
to the exposed edges. The added TBC or TBC alloy will bond readily to the
blanket cross-section due to its thermoplastic nature. [0076] Where one or
more fabric layers are used as a reinforcing layer (for example, as shown
in FIG. 1), the preferred fabric exhibits an elongation of about 4 to 16%
and a minimum tensile strength of 60 pounds per inch (27.21 kg per cm). The
edges of the fabric layers may be sealed with a TPU material or impregnated
with TBC or a TBC alloy as described above such that the desired properties
are maintained and the fabric no longer retains significant wicking
properties. [0077] In embodiments where the blanket or sleeve 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 at2060 kPa. The blanket or
sleeve including the compressible layer should also exhibit a dynamic gauge
loss of less than about 0,025 mm. The blanket or sleeve should also exhibit
solvent/swelling resistance. Preferably, in distilled water, the blanket or
sleeve should exhibit a volume swell of less than 2.5%; in 3.125% fountain
solution, less than 3.0%; in 10% fountain solution, less than 3.5%; and in
blanket wash, less than 2.0%. Cured in Place Liner |0078j The "cure in
place" method of lining damaged or broken pipes, such as sewers, water
pipes and gas pipes come into wide spread commercial use for repairing
underground pipes. This method avoids the need to excavate the underground
pipe and the resulting damage to surface infrastructure, such as paved
streets and buildings. The cured in place method involves first positioning
the liner inside the pipe while the liner is in a flexible state. Then the
liner is cured into a hard state within the pipe while being forced against
the inside wall of the damaged pipe. This method typically utilizes
pressurized air or water to force the flexible liner to conform to the
inner surface of the pipe until it is cured into a hard state. [0079 i Such
pipe liners typically have fabric on one side and a polymer sheet on the
other side. The fabric is saturated with an uncured fhermoset material. The
curing, that is the process of converting the thermosei material to a rigid
state, is performed after the liner has been placed inside the pipe. The
liner can be placed in the pipe to be 



repaired by cither the "dragged-in" method as described in United States
Paten 4,009,063 or the "inversion" method as described in United States
Patent 4,064,21 1. The teachings of United States Patent 4,009,063 are
incorporated herein by reference for the purpose of teaching the dragged-in
method and the teachings of United States Patent 4,064,21 1 are
incorporated herein by reference for the purpose of teaching the inversion
method in any case, the polymer sheet placed on the fabric must be
resistant to the (uncured) thermosei material and should also be able to
withstand the heat used in curing the thcrmo set materi al . 00801 The pipe
liners of this invention have a layer of resin absorbent material, such as
non-woven fabric, which is capable of accepting a thepnoset resin, such as
an epoxy resin. The liners of this invention also have a layer 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
resin/amine curative exotherm as well as the steam temperature used in
installation of the liner. The TBC can also withstand the high temperature
without forming holes in the liner which is referred to in the art as "blow
through". The TBC can also withstand hot water in cases where it is used in
the installation of the liner. [0081] A resin absorbent material is used as
one layer of the liner. The resin absorbent material can be any material
which absorbs the thcrmoset resin. The resin absorbent layer can be from
0.1 cm to 20 cm thick, preferably 0.2 cm to 15 cm thick, and most
preferably 0.3 to 10 cm thick. Suitable resin absorbent materials include
fibrous materials of organic or inorganic fiber which maybe woven or
non-woven fibers. Preferably, the resin absorbent material is a needle
punched non-woven material, such as polyester non-woven mat when lining
sewers (main or lateral). For lining gas pipes, a glass fiber material is
typically preferred. [0082] The TBC is coated onto one side of the resin
absorbent material. Melt processing equipment is used to coat the TBC onto
the resin absorbent material. Suitable melt processing equipment includes
calendar and extrusion processes. The preferred thickness of the TBC
coating layer on the liner is from about 100 to about 1000 microns,
preferably from about 200 to about 800 microns, and more preferably from
about 300 microns to about 500 microns. The TBC coating layer bonds very
well to the polyester non-woven mat, thus the polyester non-woven mat is
preferred for utilization in the practice of this invention. [0083] In
making the liner of this invention, the TBC is melt coated or extrusion
coated onto the resm absorbent material. A resin capable of being made into
a thermoset resin, such as vinyl ester resin, polyester resin or epoxy
resin is added to the resin absorbent material. If any epoxy resm is used,
an amine curing agent is added to the epoxy resin to cure it into a
thermoset material. At this stage (before curing), the liner is flexible
and can be placed inside the cavity of a passageway or pipe. The flexible
liner can be inserted by either the drag-in method or the inversion method.
Once inside the cavity heat is added by injecting steam, hot water, or the
like, to force the liner against the inside of the pipe and to cure the
thermoset resin in place within the cavity. Once theresin is cured, it
becomes a thepnoset and the liner becomes rigid to form a 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
is a continuous tubular liner. The liner should have a length sufficient to
repair the pipe with one continuous length that i not required to be
spliced together from shorter pieces. The liner will typically be at least
50 meters in length and can be as long as 5000 meters in length. More
typically the liners are from 200 meters to 1000 meters in length. The
diameter of the liner, once formed into a closed tube will vary depending
on the diameter of the pipe needing repair. Typical diameters range from
about 5 cm to 



about 250 cm and are more typically within the range of about 20 cm to
about 150 cm. [0085J The liner can conform to the shape of the inside of
the pipe needing repair. The shape of the pipe does not need to be
perfectly circular and can be non-circular, such as egg-shaped or
elliptical in shape. The liner can also negotiate bends in the pipe. [0086]
After the resin absorbent fabric is impregnated with thermosetting resin
and the liner is made, it is typically stored at a cold temperature either
m an ice bath or a refrigerated truck. This cold storage is necessary to
prevent premature curing of the thermoset 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 some
instances, such as with epoxy resin, the resin absorbent layer can be
impregnated with the resin at the job site, [0087] After the liner is
inserted into the damaged pipe, the resin is cured by exposing the liner to
an elevated temperature 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 less time, usually about 3 to 5 hours as compared to hot water
curing which usually takes about 8 to 12 hours. Thus there is a tremendous
time savings provided by using a TBC that can withstand the high
temperatures experienced in the steam curing process. [0088] This invention
is illustrated by the following examples that are merely for the purpose of
illustration and arc not to be regarded as limiting the scope of the
invention or the manner in which it can be practiced. Unless specifically
indicated otherwise, parts and percentages are given by weight.Examples 1-4
[0089] In this experiment a series of TPU polymers were synthesized using
the same general procedure with different chain extenders. The procedure
used involved heating a blend of hydrophobic polyol and chain extender, and
diisocyanate separately to about 120 C and then mixing the ingredients. The
viscosity of the reaction mixture was observed to significantly increase in
about 0.5 to 3 minutes at during which time the reaction vessel was emptied
and Lhe polymerizate was allowed to slowly cool to room temperature. The
chain extender employed and the molar ratio of chain extender to polyol
used are reported in Table 1. It should be noted that 1,4-butanedioI was
used as the chain extender in Example 1. In Examples 2-4 the chain extender
was 1,12- dodecanedioi. Stannous octoate was used as a catalyst at a level
of 50 ppm in each of these examples. Table 1 Melt Index values are reported
in g/10 minutes Second Heat, heat and cooling rates of 10C/min were used
[0090] As can be seen from Table 1, the TPU samples made in Examples 2 4
using 1,12-dodecane diol as the chain extender had superior tensile
strength as compared to the TPUs made in Example 1. It should be further
noted that the TPUs made in Examples 2- 4 also had tensile elongations that
were superior to those made in Example L The melting points of the polymers
made in Examples 2-4 were all within the range of 98"Cto 1350C. This i in
contrast to the TPlJ made in Example 1 which had a melting point of 193.
Examples 5-10 [0091 J This series of experiments was conducted using the
same general procedure as was employed in Examples 1-4. However,
Priplast(tm) 1838 polyester polyol having a number average molecular weight
of about 2000 Daltons was used in this series of experiments (Priplast(tm)
3 1 6 polyester polyol has a number average molecular weight of about 3000
Daltons). A blend temperature of 120"C, a MDl temperature of 1200C, a
reaction time target of 3 minutes, and a 10 ppm level of stannous octoate
catalyst was 



used in this series of experiments. The chain extender employed and the
ratio of chain extender to polyol used arc reported in Table 2. Table 2 *
Ml values are reported in g/10 minutes. Second Meat, heat and cooling rates
of 10"CAnin were used I0092J While certain representative embodiments 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 modifications can be made therein without departing from the
scope of the subject invention.WHAT IS CLAIMED IS: 1. A coated fabric which
is comprised of at least one layer of fabric and at least one layer of TBC,
wherein the TBC is comprised of (I) the reaction product of (1) a
hydrophobic polyol or polyamine, (2) a polyisocyanate or an aromatic
dicarboxylic acid, and (3) a linear chain extender containing 2 to 20
carbon atoms, or (II) 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 4,000 Daltons;
wherein the TBC has a weight average molecular weight which is within the
range of 50,000 to 1,000,000 Daltons; and wherein the TBC has a melting
point which is within the range of 8O0C to 25O C. 2. The coated fabric as
specified in claim 1 wherein the TBC is comprised of the reaction product
of ( 1) a hydrophobic polyol, (2) a polyisocyanate or an aromatic
dicarboxylic acid, and (3) a linear chain extender containing 2 to 20
carbon atoms, and wherein the fabric is comprised of a polymer selected
from the group consisting of nylons, polyesters, and polyofefins. 3. The
coated fabric as specified in claim 1 wherein the coating comprises an
alloy of the TBC with a material selected from the group consisting of
nitrile rubber, EPDM rubber, isoprene rubber, styrene-butadiene rubber,
butadiene rubber, chloroprene rubber, a styrene-isoprcne-styrene tribiock
polymer, a styrene-butadiene-styrene triblock polymer, a styrene-isoprenc
diblock polymer, a styrene-butadiene diblock polymer and butyl rubber. 4.
The coated fabric as specified in claim 1 which is further comprised of an
additional layer which is comprised of a copolyestcr, an ethyl-vinyl
alcohol, a nitrile rubber, an ethyl ene-propylene-diene rubber, a butyl
rubber, a polychloroprene rubber, styrene-butadiene rubber, polyisoprene
rubber, polybutadiene rubber, a styrene-isoprenestyrcne triblock polymer, a
styrene-butadiene-styrene triblock polymer, a styreneisoprene diblock
polymer, a styrene-butadiene diblock polymer, and a second thermoplastic
polymer 5. A printing blanket comprising: a base layer; a compressible
layer, and a printing surface layer, wherein the compressible layer and/or
the printing surface layer is comprised of the TBC, wherein the TBC is
comprised of (1) the reaction product of ( 1) a hydrophobic polyol or
polyamine, (2) a polyisocyanate or an aromatic dicarbox ylic acid, and (3)
a linear chain extender containing 2 to 20 carbon atoms, or (II) the
reaction product of ( 1) a hydrophobic polyol or polyamine, and (2) a
carboxy! terminated tclechelic 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 4,000 Daltons; wherein the TBC has a
weight average molecular weight which is within the range of 50,000 to
1,000,000 Daltons; and wherein the TBC has a melting point which is within
the range of 8O0C to 25O C. 6. The printing blanket as specified in claim 4
wherein said compressible layer 



comprises an alloy of the TBC with a material selected from the group
consisting of nitrile rubber, EPDM rubber, isoprene rubber,
styrene-butadiene rubber, butadiene rubber, chloroprene rubber, a
styrene-isoprene-styrene triblock polymer, a styrenebutadiene- styrene
triblock polymer, a styrene-isoprene diblock polymer, a styrenebutadiene
diblock polymer and butyl rubber 7 . The printing blanket as specified in
claim 4 wherein the printing surface layer is comprised of the TBC 8 . The
printing blanket as specified in claim 4 wherein the base layer is
comprised of a material selected from the group consisting of fabrics,
metals, and polymeric materials. 9 . The printing blanket as specified in
claim 4 wherein the surface layer is comprised of a rubber.10. The printing
blanket as specified in claim 4 wherein the compressible layer is
positioned between said base layer and said printing surface layer. 11. The
printing blanket as specified in claim 4 wherein the printing blanket is
further comprised of an image reinforcement layer which is positioned below
the printing surface layer. 12. The printing blanket as specified in claim
10 wherein the image reinforcement layer is comprised of the thermoplastic
block copolymer and a fabric. 13. The printing blanket as specified in
claim 11 wherein the image reinforcement layer has a Shore A hardness which
is greater than the Shore A hardness of the printing surface layer. 14. The
printing blanket as specified in claim 11 wherein the image reinforcement
layer has a Shore A hardness which is within the range of about 55 to about
95. 15. The printing blanket as specified in claim 4 which further
comprises a reinforcing fabric layer which is positioned below said
printing surface layer. 16. The printing blanket as specified in claim 4
wherein the polyisocyaiiale is an aromatic diisocyanate. 17. The printing
blanket as specified in claim 15 wherein the aromatic diisocyanate is
selected from the group consisting of 4,4'-methylene bis-(phenyl
isocyanale), m-xylene diisocyanate, phenylene-1 -4-diisocyanate.
naphthalene- 1,5-diisocyanate, diphenylmethane-3,3
t-dimethoxy-4,4'-diisocyanate, and toluene diisocyanate.IS. The printing
blanket as specified in claim 4 wherein the hydrophobic polyol lias a
number average molecular weight which is within the range of about 2,000 io
about 3,000 Daltnns. 19 . A. cured in place liner for a passageway or pipe
comprising: (a) a resin absorbent material layer; (b) a thepnosct resin
absorbed into said resin absorbent material layer; and (c) a TBC coating
layer on at least one side of ,said resin absorbent material layer; wherein
the TBC is comprised of (I) the reaction product of (1) a hydrophobic
polyol or polyamine, (2) a polyisocyanate or an aromatic dicarboxylie acid,
and (3) a linear chain extender containing 2 to 20 carbon atoms, or (11}
the reaction product of (1) a hydrophobic polyoi or polyamine, and (2) a
carboxyl terminated telechelic poiyamide sequence; wherein the hydrophobic
polyol or polyamine has a number average molecular weight which is within
the range of about LOOO to about 4,000 Dal tons; wherein the TBC has a
weight average molecular weight which is within the range of 50,000 to
1,000.000 Daltons; and wherein the TBC has a melting point which s within
the range of 8O0C to 25O0C. 20. A cured in place liner for a passageway or
pipe as specified in claim 19 wherein the resin absorbent material is a
needle punched non-woven fabric. 21. A cured in place liner for a
passageway or pipe as specified in claim 20 wheiein 



the needle punched non-woven fabric is a polyester fabric. 22. The cured in
place liner as specified in claim 19 wherein said coating layer comprises
an alloy of the TBC with a material selected from the group consisting of
nitrile rubber, EPDM rubber, isoprene rubber, styrene-butadiene rubber,
butadiene rubber, chloroprene rubber, a styrene-isoprene-styrcnc triblock
polymer, a styrenebutadiene- styrene triblock polymer, a styrene-isopren e
diblock polymer a styrenebutadiene diblock polymer and butyl rubber.23. A
cured in place liner for a passageway or pipe as specified in claim 19
wherein the poiyisocyanate is an aromatic diisocyanate. 24. A cured in
place liner for a passageway or pipe as specified in claim 23 wherein the
aromatic diisocyanate is selected from the group consisting of
4,4'-methylene bis- (phcnyl isocyanate), m-xylcne diisocyanate phenylene-
1-4-diisocyanate, naphthalene- 1,5-diisocyanate,
diphenylmethane-3,3'-dimeth uxy-4,4'-d psocyapate, and toluene
diisocyanate. 25. A cured in place liner for a passageway or pipe as
specified in claim 22 wherein the hydrophobic polyol has a number average
molecular weight which is within the range of about 2,000 to about 3,000
Daltons. 2. A method of making a printing blanket or sleeve including a
compressible layer comprising: providing a base substrate web or sleeve;
providing a source of TBC in molten form including a void-producing
material; extruding said TBC over substantially the entire surface of said
base substrate or sleeve to form a compressible layer thereon: and
providing a printing surface layer over said compressible layer: wherein
the TBC is comprised of (1) the reaction product of (1 a hydrophobic polyol
or polyamme, (2) a poiyisocyanate or an aromatic dicarboxylic acid, and (3)
a linear chain extender containing 2 to 20 carbon atoms, or (11) the
reaction product of (!) a hydrophobic polyol or polyamine, and (2) a
carboxyl terminated telechelic polyamidc sequence; wherein the hydrophobic
polyol or polyamine has a number average molecular weight which is within
the range of about 1,000 to about 4,000 Daltons; wherein the TBC has a
weight average molecular weight which is within the range of 50,000 to
1,000,000 Daltons; and wherein the TBC has a melting point which is within
the range of 800C o 2500C. 27. The method of making a printing blanket or
sleeve as specified in claim 26 wherein said void-producing material is
selected from the group consisting of preexpanded microspheres, unexpanded
microspheies, blowing agents, and lcachable additives.28 The method of
claim 26 wherein said void-producing material comprises unexpanded
microspheres and wherein extruding said thermoplastic polymer further
comprises expanding said microspheres 29. The method of claim 26 wherein
said void-producing material comprises unexpanded microspheres and wherein
said microspheres are expanded by heating after extrusion of said
compressible layer. 


