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Disclosed herein is a functionalized block copolymer comprising (a) at least one end block D comprising

on average at least one amino- or phosphino- functionalized polymer unit of formula (I)
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and one or more additional blocks selected from the group consisting of (b) one or more A blocks
substantially free of amino- or phosphino- functional groups and having a number average molecular weight
of from about 1,000 to about 60,000, and has a high service temperature, and (c) one or more B blocks,
wherein each block B is essentially non-functionalized, has a number average molecular weight of from
about 1,000 to about 1,000,000, and has a glass transition temperature of at most about 20°C, and (d) mixtures
of one or more A blocks and one or more B blocks; wherein Z is nitrogen or phosphorus; Rlis hydrogen or

alkyl; R%is hydrogen or is tertiary alkyl; R each independently, is alkyl or phenyl optionally substituted by
a moiety -(A1-NR?),RPor -(A-OR®)RP; or two R groups, together with the Z to which they are bonded,

form an optionally substituted ring; x is 1, 2 or 3; Alis straight chain alkylene optionally substituted by one

or more methyl and/or ethyl groups; and R?nd RY, each independently, is hydrogen or alkyl; or a
corresponding onium salt.
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VBMPip)n

30 (EZI%-1IP- 29.1 40.5 30.4 1.35 X
VBMPip)n

31 (VBP-Dn 33.2 66.8 1.65 X

32 (VBP-In 2 98 0.1 X
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#1

AT AR IAL] EYEAIA G K AL 7K
fRih | B3N | BEEES | WK | R | WE | MR | Dm | LEES(%) | MVIR | WVIR
# (em’/sec) | P (psi) | = (ps)) | (%) st

(%) (%) (%)

33 | 8.50E-08 | 80 1800 | 10 750 | 100 25 50 900 | 24000
34 | 2.60E-09 | 95 3100 | 40 1800 | 230 0 30 390 | 960
20 |0 80 1500 | 540 | 2000 | 890 0 10 160 170
19 [ 4.30E-08 | 80 1000 | 0 1000 | 470 5 0 390 13000
26 | 1.40E-08 | 90 2300 [ 380 | 1500 | 850 0 0
27 | 1.30E-08 | 90 1900 | 480 | 2100 | 950 0 0
35 | 7.80E-10 | 95 1800 | 0 1550 | 500 0 0
31 |m 70
21 | 6.30E-09 | 95
37 | 7.60E-07 | 75 2100 | 130
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BLOCK COPOLYMERS HAVING AMINE OR PHOSPHINE
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Disclosed herein is a functionalized block copolymer comprising
(a) at least one end block D comprising on average at least one amino-

or phosphino- functionalized polymer unit of formula (I)

R1
A~ IR, (I
\
N *<R?

and

one or more additional blocks selected from the group consisting of
(b) one or more A blocks substantially free of amino- or phosphino-
functional groups and having a number average molecular weight of
from about 1,000 to about 60,000, and has a high service temperature,
and (c) one or more B blocks, wherein each block B is essentially non-
functionalized, has a number average molecular weight of from about
1,000 to about 1,000,000, and has a glass transition temperature of at
most about 20°C, and (d) mixtures of one or more A blocks and one or
more B blocks; wherein Z is nitrogen or phosphorus; R'is hydrogen or
alkyl; R%is hydrogen or is tertiary alkyl; R each independently, is alkyl
or phenyl optionally substituted by a moiety -(A'-NR*),R® or -(A'-
ORa)xRb; or two R groups, together with the Z to which they are bonded,
form an optionally substituted ring; x is 1, 2 or 3; A'is straight chain
alkylene optionally substituted by one or more methyl and/or ethyl
groups; and R* and R”, each independently, is hydrogen or alkyl; or a

corresponding onium salt.
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