Claims

1. A film comprising a composition obtained by mixin

a compound at least Thaving a ring sPructure
containing one carbddiimide group, with the fir nitrogen
and second nitrogeﬁ thereof being linked toggther through
a linking group; with

a polymer compound having an acidi¢ group.
2. The film according to claim 1, s#herein in the compound
at least having a ring structyre, the number of atoms

forming the ring structure is to 50.

to claim 1, wherein the ring

4. The film according to claim 3, wherein Q is a divalent

to tetravalent linking group represented by the following
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formula'(léll, (1-2), or (1-3

), (1-2) ) :

—Aﬁ{O——-)@}O—-—ArZ*—
S

—-—R1—<O-—X2>O——~R2—-—
k

__..__X3.___...

wherein

Ar' and Ar® are each independghtly a divalent to
tetravalent aromatic group having 5/to 15 carbon atoms,

R* and R* are each indefendently a divalent to
tetravalent aliphatic group hg¥ing 1 to 20 carbon atoms, a
divalent to tetravalent aldcyclic group having 3 to 20
carbon atoms, a combinatdon thereof, or a combination of
the aliphatic or aljcyclic group with a divalent to
tetravalent aromati¢’ group having 5 to 15 carbon atoms,

x* and X? fare each indepéndentiy a. divalent to
tetravalent aljiphatic éroup having 1 to 20 carbon atoms, a
divalent to/tetravalent alicyclic group having 3 to 20
carbon atbms, a divalent to tetravalent aromatic group
having to 15 carbon atoms, or a combination thereof,

s is an integef of 0 to 10 and k is an integer of 0

10, with the proviso that when s or k is 2 or more, X'
or X* as a repeating unit may be different from the other

x* or X?, and
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X’ 1s a divalent to tetravalent aliphatic grou
having 1 to 20 carbon atoms, a divalent to’ tetrava
alicyclic group having .3 to 20 carbon atoms, a divalgnt to
tetravalent aromatic group having 5 to 15 carbon oms, oOr
a combination thereof,

with the proviso that

Art, Ar’, R, R?, X', x?, and ¥° optignally contain a

heterocatom,

when Q is a divalent linking grdup, Ar', Ar?, R!, R?

4

formula (2):

(2)

rein Q, 1is a divalent linking group that is an
aliphatic group, an alicyclic group, an aromatic group, or

a combination thereof and optionally contains a heteroatom.
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6. The film according to claim 5, wherein Qa i

divalent 1linking group represented by the folXowing

formula (2-1), (2-2), or (2-3):

(2-2)

(2-3)

wherein Ar,", Ar.,®, R.,*, R.?, X.',/%.2, Xa’, s, and k are as

defined for Ar', Ar?, Rr?, X', %%, x}, s, and k of

formulae (1-1) to (1-3), r

formula

Qv is a trivalent linking group -that is an aliphatic
group, an alicyclic group, an aromatic group, Oor a

combination thereof and optionally contains a heterocatom,
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and

Y is a carrier that supports the ring structure.

8. The film according to c¢laim 7, wherein

trivalent 1linking group represented by the/ following

formula (3-1) (3-2)

oxr
—Ar, {o«-——xb >»o——-~~Arb

(3-1)
—-—-—Rb%o————be}Lo——sz——
k (3-2)
3
X" (3-3)

wherein Ar,', Ary®, Ry', R/ X', %%, X%, s, and k are as

defined for Aar', Aar?, R*, X', X*, X*, s, and k of
formulae (1-1) to (1/3), respectively, with the proviso

that one of the grofps is a trivalent group.
9. The film cording to claim 7, wherein Y is a single
bond, a dodble bond, an atom, an atomic group, or a
polymer. |

10. / The film according to claim 1, wherein the compound

h#ving a ring structure is represented by the following

formula (4):
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wherein

Qe 1s a tetravalent linking group
aliphatic group, an aromatic group, an aligdclic group, oOr

a combination thereof and optionally confains a heteroatom,

and

z* and 2Z* are carriers t support the ring
structure.
11. The film according © claim 10, wherein Qc is a

tetravalent 1linking grodp represented by the following

C1 O—-—'Arcz——*
(4-1)

O—XS2+0—R 22—
(4-2)
(4-3)

wherdin Ar.*, Ar.%, RS, R.2, X, X2, X2, s, and k are as
d¢/fined for Ar', ar®, R', R?, X', %% %%}, s, and k of
formulae (1-1) to (1-3), respectively, with the proviso

that one of the groups is a tetravalent group or two of
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the groups are trivalent groups.

12. The film according to claim 10, wherein 7* and
each independently a single bond, a double bond; n atom,

an atomic group, or a polymer.

13. The film according to claim 1, wherdin the polymer
compound having an acidic group is at/least one member
selected from the group consisting of /aromatic polyesters,
aliphatic polyesters, polyamides,/ polyamide polyimides,

and polyester amides.

14. The film according to Alaim 13, wherein the aromatic
polyester contains as a Main repeating unit at least one
member selected from/the group consisting of butylene
terephthalate, ethylene terephthalate, trimethylene
terephthalate, hylene naphthalene dicarboxylate, and
butylene naphtifalene dicarboxylate.

15. The:"

1lm according to claim 13, wherein the aliphatic

r is polylactic acid.

The film according to «claim 15, wherein the

polylactic acid forms a stereocomplex crystal.
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Claims

1. A film comprising a composition obtained by mixing:
a compound at least having a ring structure containing one
carbodiimide group, with the first nitrogen and second
nitrogen thereof being linked together through a linking
group; with
a polymer compound having an acidic group,

wherein in the compound at least having a ring
structure, the number of atoms forming the ring structure
is 8 to 50, and the ring structure 1is represented by the

following formula (1):

Q

N=—=C=—N (1)
wherein Q is a divalent to tetravalent linking group

represented by the following formula (1-1), (1-2), or (1-

3):
—Ar'0—X'—-0—Ar—
s (1-1)
—R~0—X*—F0—R*—
k (1-2)
—X*— (1-3)
wherein

Ar' and Ar® are each independently a divalent to

tetravalent aromatic group having 5 to 15 carbon atoms,
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R'" and R? are each independently a divalent to
tetravalent aliphatic group having 1 to 20 carbon atoms, a
divalent to tetravalent alicyclic group having 3 to 20
carbon atoms, a combination thereof, or a combination of
the aliphatic or alicyclic gfbup with a divalent to
tetravalent aromatic group having 5 to 15 carbon atoms,

X' and X’ are each independently a divalent to
tetravalent aliphatic group having 1 to 20 carbon atomsg, a
divalent to tetravalent alicyclic group having 3 to 20
carbon atoms, a divalent to tetravalent aromatic group
having 5 to 15 carbon atoms, or a combination thereof,

S is an integer of 0 to 10 and k is an integer of 0 to
10, with the proviso that when s or k igs 2 or more, X' or
X* as a repeating unit may be different from the other X
or Xz, and

x* is a divalent to tetravalent aliphatic group having
1 to 20 carbon atoms, a divalent to tetravalent alicyclic
group having 3 to 20 carbon atoms, a divalent to
tetravalent aromatic group having 5 to 15 carbon atoms, or
a combination thereof, |

with the proviso that

Ar', Ar?, R', R?, X', x*, and X° optionally contain a
heteroatom,

when Q is a divalent linking group, Ar®, ar?, R, R?, x%,

X?, and X’ are all divalent groups,
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when Q is a trivalent linking group, one of Ar', Ar?,
R*, R*, X', %%, and X’ is a trivalent group, and

when Q is a tetravalent linking group, one of Ar', Ar?,
R', R?, Xl,~X2/ and X’ is a tetravalent group or two of Art,

Ar?, rR', R?, X', %%, and x® are trivalent groups.

2. The film according to c¢laim 1, wherein the compound
having a ring structure is represented by the following

formula (2):

(\ Qa/v
NE==—"C=—=N

wherein Q. is a divalent linking group represented by the

(2)

following formula (2-1), (2-2), or (2-3):

—Ar, ' O—X, " 0—Ar,2—

s (2-1)
———-Ra1~<o-——x§} O—R,*—
k (2-2)
3
X (2-3)

wherein
Ar," and Ar.,” are each independently a divalent to

tetravalent aromatic group having 5 to 15 carbon atoms,
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R.' and R.,° are each independently a divalent to
tetravalent aliphatic group having 1 to 20 carbon atoms, a
divalent to tetravalent alicyclic group having 3 to 20
carbon atoms, a combination thereof, or a combination of
the aliphatic or alicyclic group with a divalent to
tetravalent aromatic group having 5 to 15 carbon atoms,

X.' and X,° are each independently a divalent to
tetravalent aliphatic group having 1 to 20 carbon atoms, a
divalent to tetravalent alicyclic group having 3 to 20
carbon atoms, a divalent to tetravalent aromatic group
having 5 to 15 carbon atoms, or a combination thereof, s
is an‘integer of 0 to 10 and k is an integer of 0 to 10,
with the proviso that when s or k is 2 or more, X' or X,
as a repeating unit may be different from the other X,* or
Xa®,

X’ is a divalent to tetravalent aliphatic group having
1 to 20 carbon atoms, a divalent to tetravalent alicyclic
group having 3 to 20 carbon atoms, a divalent to
tetravalent aromatic group having 5 to 15 carbon atoms, or
a combination thereof, |

with the proviso that

Ar,', Ar.?, R.', Ry’, X.', X.° and X.° optionally contain a

heteroatom.
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3. The film according to claim 1, wherein the compound
having a ring structure is represented by the following

formula (3):

Y

D

wherein
Qv is a trivalent linking group represented by the

following formula (3- , or (3-3):

1) (3-2)
Arb ‘<O_‘"‘Xb >‘O’—Arb
(3-1)
—-—-—Rb1~<o—~xb2>o~——Rb2—-—-
k

.__Xb3._

wherein

Ary" and Ar,’ are each independently a divalent to
tetravalent aromatic group having 5 to 15 carbon atoms,

Ry and Ry,*> are each independently a divalent to
tetravalent aliphatic group ha&ing 1 to 20 carbon atoms, a
divalent to tetravalent alicyclic group having 3 to 20
carbon atoms, a combination thereof, or a combination of
the aliphatic or alicyclic group with a divalent to

tetravalent aromatic group having 5 to 15 carbon atoms,
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Xy" and X, are each independently a divalent to
tetravalent aliphatic group having 1 to 20 carbon atoms, a
divalent to tetravalent alicyclic group having 3 to 20
carbon atoms, a divalent to tetravalent aromatic group
having 5 to 15 carbén atoms, or a combination thereof, s
is an integer of 0 to 10 and k is an integer of 0 to 10,
with the proviso that when s or k is 2 or more, X' or X’
as a repeating unit may be different from the other X, or
Xb?/

Xp? is‘a divalent to tetravalent aliphatic group having
1 to 20 carbon atoms, a divalent to tetravalent alicyclic
group having 3 to 20 carbon atoms, a divalent to
tetravalent aromatic group having 5 to 15 carboﬁ atoms, or
a combination thereof,

with the proviso that

Ary', Ary®, Rpt, Ry?, X5, X2 and X° optionally contain a
heteroatom,
and,
one of Ary,', ArnS, Ry5, Ry, X', X° and X.’is a trivalent

group.
4. The film according to claim 3, wherein Y is a single

bond, a double bond, an atom, an atomic group, OoOr a

polymer.
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5. The film according to claim 1, wherein the compound
having a ring structure is represented by the following
formula (4):

1 2

D

Wherein

(4)

Q. is a tetravalent linking group represented by the

following formula (4- 1) - or (4-3):

——Ar, {o——x }O———Aro
(4-1)
———RJ«{ o——»xf} O—RS—
k

__..XC3__.
wherein

Ar.' and Ar.® are each independently a divalent to
tetravalent aromatic group having 5 to 15 carbon atoms,

RJ‘ and Rf are each independently a divalent to
tetrayalent aliphatic group having 1 to 20 carbon atoms, a
divalent to tetravalent alicyclic group having 3 to 20
carbon atoms, a combination thereof, or a combination of
the aliphatic or alicyclic group with a divalent to

tetravalent aromatic group having 5 to 15 carbon atoms,
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X.' and X are each independently a divalent to
tetravélent aliphatic group having 1 to 20 carbon atoms, a
divalent to tetravalent alicyclic group having 3 to 20
carbon atoms, a divalenﬁ to tetravalent aromatic group
having 5 to 15 carboh atoms, of a combination thereof, s
is an integer of 0 to 10 and k is an integer of 0 to 10,
with the proviso that when s or k is 2 or more, X1 or X/
as a repeating unit may be different from the other X.,' or
X",

X> is a divalént to tetravalent aliphatic group having
1 to 20 carbon atoms, a divalent to tetravalent alicyclic
group having 3 to 20 carbon atoms, a divalent to
tetravalent aromatic group having 5 to 15 carbon atoms, or
a combination thereof,

with the proviso that

Arc', Arc®, R, RS, X', X7 and X} optionally contain a
hetercatom,
and,
one of Ar.', Ar., R, R?, X7, X2 and X2 is a tetravalent
group or two of Ar., Arc2,.Rc1, R, X, X2 and X2 are

trivalent groups.
6. The film according to claim 5, wherein Z* and Z? are

each independently a single bond, a double bond, an atom,

an atomic group, or a polymer.
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7. The film according to claim 1, wherein the polymer
compound having an acidic group is at least one member
selected from the group consisting of aromatic polyesters,
aliphatic polyesters, polyamides, polyamide polyimides,

and polyester amides.

8. The film according to claim 7, wherein the aromatic
polyester contains as a main repeating unit at least one
member selected from the group consisting of butylene
terephthalate, ethylene terephthalate, trimethylene
terephthalate, ethylene naphthalene dicarboxylate, and

butylene naphthalene dicarboxylate.

9. The film according to claim 7, wherein the aliphatic

polyester is polylactic acid.

10. The film according to claim 9, wherein the polylactic

~acid forms a stereocomplex crystal.

442




