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The present invention

ilenses,

lates to a colorxant for
. The present invention

relates to a polymerizable colorant having an
absorb. the ultrraviolet light (UV); and the light in the blue
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absorbing portion such as a benzophenone skeleton or

like in one molecule
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SUMMARY

Probiems to Be Solved:

[0004]

described
problem.

stability
stability
moiety

eliminated from the polymer. In particular, in the case of

The polymerizable UV-absorbing colorant monomers

{chromophore and UV-absorbing portion)
P

That is,
against the pH change,

under alkaline conditions,

the monomers are deficient in the

(Patent Documents 5 and 6).

especially in the

and the ceclorant

the

in Patent Documents 5 and 6 involve the following

is easily

the intraocular leng material which is to be implanted in

the eye for a long pericd of time, the risk of the

elimination of the colorant moiety is further increased.



In view of the above, an object of the present embodiments
disclosed herein is to cbtain a polymerizable UV-absorbing
colorant monomer which is stable even under alkaline
conditions.
Means for golving the Problems:
[G005] The present inventors have made diligent
investigations in order to solve the problem as described
above. Ag a regult, it has been found out that the problem
of the stability against the pH change is caused by the
pregsence of any ester bond between a colorant moiety and a
polymerizable group in a monomer. Further, it has been
found out that a polymerizable UV-absorbing colorant
monomer compound represented by the following general
formula (1) can solve the problem as described above.

That is, the present disclosure is as follows.

One embodiment of the present disclosure resides in a
compound represented by the following general formula (1)
(hereinafter referred to as "colorant compound of the

present invention" as well).



[0006]

(In the general formula (1), R' is a hydrogen atom, a

hydroxy group, a carboxy group, an alkyl group having 1 to
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carbon atomg, an alkoxy group having 1 to 8 carbon atoms,
sulfonic acid group, cor a benzyloxy group, and preferably
hydrogen atom, a methyl group, or an ethyl group. R® is

hydrogen atom, a hydroxy group, or an alkoxy group having

to 4 carbon atomg, and preferably a hydrogen atom, a

hydroxy group, a methoxy group, or an ethoxy group. R’ is

represented by the following formula (2).}

{00071

SN

RS (2)

G

(In the general formula (2}, R* is a hydrogen atom or a

methyl group. Further, R®> is a single bond or an alkylene

group having 1 to 4 carbon atoms which may have a

substituent or subgtituents, preferably an alkylene group

having 1 to 4 carbon atomsg which has no substituent.)

[0o07al In one aspect, there ie provided a compound

represented by the following general formula (1):



(in the general formula {1), R' is a hydrogen atom, a
hydroxy group, a carboxy group, an alkyl group having 1 to
8 carbon atoms, an alkoxy group having 1 to 8 carﬁon atoms,
a sulfonic acid group, or a benzyloxy group, R’ is a
hydreogen atom, a hydroxy group, or an alkoxy group having 1
to 4 carbon atoms, and R’ is represented by the following
formula (2)):

(in the general formula (2), R® is a hydrogen atom or a

R4

5\5{\ /}[:'El

RS (2)
o
methyl group, and R° ig a single bond or an alkylene group
having 1 to 4 carbon atoms which may have a substituent or
substituents.)
[0008] Another embodiment of the present disclosure

resides in a pclymer (hereinafter referred to as "polymer

of the present disclosure" as well} comprising the

5a



compound asg described above and one species or two or more
species of other polymerizable monomers which are
copolymerized with each other.

[0008a] In another aspect, there is provided a pclymer
comprising the compound as defined above and one species or
two or more species of other polymerizable monomers which
are copolymerized with each other, wherein the other
polymerizable monomers are selected from the group
consisting of straight-chain, branched-chain, and cyclic
alkyl (meth)acrylates, silicon-containing (meth)acrylates,
fluorine-containing (meth)acrylates, styrene derivatives,
hydroxy group-containing {meth) acrylates, {(meth)acrylic
acid, vinyl lactams, (meth)acrylamides,

aminocalkyl {meth)acrylates, zlkoxy group-containing
(meth)acrylates, aromatic ring-containing (meth)acrylatés,
alkyl esters, which may be substituted with alkyl group,
fluorine-containing alkyl group or siloxanylalkyl group,
glycidyl (meth)acrylate, tetrahydrofurfuryl (meth)acrylate,
4-vinylpyridine, heterocyclic N-vinyl monomers, N-
{meth)acrylioylpiperidine, and N- (meth)acryloylmorpholine.
[c008] Still another aspect of the present disclosure
regides in an intraccular lens (hereinafter referred to as
"intraocular lens of the present disclosure" as well)

compriging the polymer as described above which is molded.



EFFECT OF THE DISCLOSURE

[00101] According to the present disclosure, the
polymerizable UV-absorbing colorant monomer, which is
stable even under alkaline conditions, is provided. The
compound, which is represented by the general formula (1),
hag, in its molecule, the benzophenone skeleton which has
the capability to absorb the ultraviolet light, the
azobenzene skeleton which has the capability to absorb the
light in the blue region, and the polymerizable group.
Therefore, the compound represented by the general formula
(1} can be copolymerized with another polymerizable monomer
or polyﬁ@rizable monomers to obtain a polymer. The polymer

ig useful ag a material for the intraocular lens.
BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 shows a chart illustrating a UV-visible
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absorpricon spectrum of a2 polymer sheet obtained in Example

i

Fig. 2 shows a chart illustrating a

absorpilon spectrum of a polyvmer sheget obiained in Lxample

]
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3 shows a chart illustrating Uv-visible

absorption spectrums of filtrates cobtained atfter alkali-

MODE FOR CARRYING OUT THE INVENTION

ro0iz] The presgent invention will be explained in detall
bhelow.
100131 <1» Colorant compound of

The colorant compound of the

represented by the fcocllowing general fZormula (i).

100157 In the general formulia (1), B 1s a hydrogen
atom, & hydroxy group, & carboxy group, an alkyl group

having 1 to 8 carbon atoms, an alkoxy group having 1 to 8

carbon atoms, & sulfonic acid group, or a yiony group.

frhy

- R T T oy 1 N — -4 -
referable Lo uses Lhe hydrogen atom, a

Among them, Lt




methyi group, or an ethyl group in view of the reacticn
efficiency in the production. In ths general! formula (1},

R° is a hydrogen atom, & hydroxy group, oY an alkoxy group

having 1 to 4 carbon atoms. Among them, 1% 13

T3

ro use the nydrogen atom, the hydroxy group, a methoxy

[ e n e . o RN
group, or an ethoxy group in view of The reaction

.

efficiency in the production, and 1t is especially
preferablse to use the hydroxy group in view of the light

beam absorption characteristic. As shown in the general

the colorant compound of the present invention

(1y, B is represenced by the following formula (Z2}.

g (2)

3
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In the general formula (2), R 1s z single bond or an

atoms which may have a

having 1 to 4 carbon atoms which has no substizuent. The

h

alkviene group having 1 To 4 carbon atoms specificaily

Z

F

means az methylerns group, an ethylene group, a propylene

group, ©r a butylene group. The alkylens g
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oup as
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described above may have a substituent or substituents, o

s

the alkylene group as described above may have no

substituent. When the al as described abhove

including, for example, an alkyl group having 1 to 2 carbon
atoms, a halogen group, a carboxryl group, & carboxy-Cl to

I'alkp)

CZz-alkyl group, a hydroxy group, a hydroxyalkyl group

(1

naving 1 o 2 carbon atoms, an amino group, and an
aminoalkyl group having i to 2 carbon atoms is/are bonded

to & carbon atom cor atoms c¢f the alkylene group.

As described azbove, tThe substituent R° 1s the group in

which the spacer is bonded to the {(methjacryloylamino group

N R R . s “
ooititaent R L5

which is the polymerizable group, and the s
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the motety which participates in the ization in
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polymerizable monomers.

The term "(meth)acryloyl™ means "acryloyl™ or
¥ Y 3 I

hacryvloyl™.

In the general formula (1), it is preferable that the

repragented by the general formula {1 1ls not particularly
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[0035]

has, in one molecule, the benzophen
apsorbing portiont which has the
ultraviciet light and the azobkenzen

region. Owing to the presence of
then, the colerant compound ©
the capability (light beam absorpti

suppress the Transmission of those
{wavelength: not morse than 380 nm)

methacryloyloxyethyl)carbamovlony)

(Uv-

skeleston

on charscteristic)
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ethyiphenyiaze)benzeophenone (BMAC) described in Patent
Document 6.  Specificelliv, when the W-visible absorption

appears in the vicinity o©
is excellent in the zapklility to suppress the light besam
transmission in the UV/blue region.

Further, as for the colorant compcound ¢f the present

invenltion, the UV-ahsorbin
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exist in

whieh the

meiety are connected by the amide bond in the colorant
compourid of the present invention. The bond as described

jyes

above 1s stable even under the alkaline conditions, and

hence the colorant molieftvy 12 not eliminated from the

polymer of the present inventicon as described later on. As
a2 resuit, the stabilitvy under the alkaline condlitions 1s

realized, which has been deficient in any conventional
colorant compound having the ester bond and any copo

based on Lhe use of fthe same.
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o 3 described below.
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Methods 1
[00371 (Synthesis Method 1}

This method includes a diazotization step of an
amincaryl compound to obtain z diazonium sali, a diazo

coupling step of the obtained diazonium salt and a

&}

benzophencons conp

o

und Lo give a diagzo compound, and an

amidation step of reacting the resulting diazo compound,

i

i

for example, with an acrylic acid compound or a methacrylic

ad

=

acid compound by means of an amidation reaction Lo
introduce a polymerizable group.

The outline of ZSyvnthesis Method I 1s shown in the
following reaction formula. In the formula, R represents a

protecting group, R' represenis & hydroxy group or a

halogen atom, and R £o R represent the same or eguivalent
substituents as those described above.
[0038]
{ 2 ce |
HaN { S NH,  NaNOy ?‘\[/\ - NHp |
__Ri i _—R—« i
L HC! | L// }
&y (i
HO L o R , 2
# HG R*
[s IS R R* ;/ !
e ]
= o M
Ry N T 0 T
ST S, N PR A i i Lt
,//) K/)\ -’/"/!
ai— RI—- H
{iii) A {iv)

[0038] {Synthesis Method 2}
This method includes an anidation step of an aminocaryl

compound, for example, with an acrylic acid compound or a

methacrylic acid compound by means of an amidation reaction



to introduce a polymerizable group, a diszotization step of
the obtained polymerizable amincarvl compound to give a

diazonium salt, and 2 diazo coupling step of perform

P

e
diazo coupling of the resulting diazonium salt with a
wenzopnenone comnpound to give the colorant compound of the
present inventiocn.

The cutline of Synthesis Method 2 is shown in the
following reaction formula. In the formula, R represents a
protecting group, R' represents a hydroxy group 0r a
halogen atom, and R to R° represent the same or equivalent

9

substituents as those descriped above.

group into the amincaryl compound, 1t is preferable that
the amino group on the aromatic group 1s bhilocked by the
protecting group i1s used, and the protecting group is
removed, for example, by means of an acid treatment beforé
the dizzotization step.

[0040}

i group

=l
o . R
N \ﬁ//\ N, provecting  gyan ,.\7 NH, ﬁ(}(& RHN . Sy, Geprotection HQN\\/«\\\’
Py =1 s
L

— i [xd . [ LT . [ g8
(i {v) iy {vif)
HO R?
e ¢ AETNPAS
[ @ ce o o | N
NaNQ, NE\/H\ § R"—C‘{h}!’& . N4 S
ll '_RJ £ P i __.,,,F):i
HCH L\fﬁ J 2 o
L i
{viii) R L\/I' {iv
[0041] {Synthesis Method 3)

This method includes an amidation step of us

17



nitroaryl compound as a starting
amincaryl compound and rsactlng

o oacid compound

acryli or a metha
means of an amidation reacticon ¢
group, & reducing step of a nitr
polymerizable compound
diazotization step of the cbtain
compound to gilve a diazonium sal
step ol the digzonium
compound to give the colorant
inventicn.

The outline of Synthesis Me

action

following re

materizl in place of the
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a protecting group irf

an aliphatic amine
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preferably within a range of -20°C to 1G°C. It 1is
preferable that the diazotization step is periormed undsr a

o acidic conditicon. It is possible to

el
o
o
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appropriately add acid such as hydrochleric acid or the

rog4s] It is preferable Lhat vthe diazo coupling step,

which is incl

1 . S R P gy Rl B N . T o A 4
Dase as a Ccata.uyst, IZor the _LOJ',J_OW_LH(; reasol. hat 18, 1n

nydroxide and petassium hydroxide gene vged The
diazo coupling reaction, the amide structure, is

included in the diazonium salt of the polymerizab

and the

caryl compound, i1s decomposed or eliminat

compoundg 1S Lowered, On the

ob ?L\{‘

can be remarl

o

to dramatically raise the reaction viesld.
Forther, it is known that the vinyl group, which 13
included in the diazonium salt, 1z also polymerized in the

pressnce of the strong base as describad above, which

[ -} o £ o 5 . - o oy - + vy o] Tieneremt -
causes the conspicuous decresase 1n the yield. Howewer

18 aisc possible Lo such an
B P T e oeme s om 3 - v 4 . ~ 1 - ~
The weak base, usable in this procedurs, is
Lly limited provided that the weak base 13 a
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of types, ag well as & mixture system composed ol the
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alcohol-based solvent. FPFurther, 1t is also preferable to
use the above while mixing the same with water. Further,
s also allowable tTo add and use the amide-based

solveni, the ester-based solvent, and/cr the sther-based

soivent in addition to the alcchol-based solvent and fthe
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apove, and the nitroaryl compound is represented by (ix) in

the same. Further, the polymerizable amincaryl compound is

represented by (vi) or (vii} in the reaction Ifor

[0048] The polymerizable aminoaryl compound or the
polymerizable nitrearyl compound described above can be

obtained, for example, by the amidation reaction of amino-

substituted aromatic amine or
amine and {methlacrylic acld, the amidaticn reacticon of
amino-substituted aromatic alkylamine or nitro-substituted

romatic alkylamine and

u
=

regotion of amince-substitnut
substituted aromatic

or tne amidation reacticon of amino-substituted aromatbic

alkylamine or Ltuted aromatic alkyvlamine and

22



(meth)acrylic acid chioride. 2As for the amino-substituted
arcmatic compound, it is possible fo use those in which the
amide group is substituted with a protecting group
including, for example, T-butoxnycarbonyl group,
benzvloxycarbonyl group, 9-flucrenylmethyloxycarbonyl
group, 2,2,Z-tricnhlorcethoxycarbonyl group,
allyloxycarbonyl group, p-teluenesulfonyl group, and 2-
nitrobenzenesulfonyl group.

[0045] The polymerizable amincaryl compound described

apove is exemplified, for example, by N-(4-
aminopheiyl)(meth}acrylamide, M | (4 -
~aminophenylmethyl] (meth)acrylamide, N-{Z-{4-
aminophenylyethyl] {meth)acrylamide, N-[3-{4~
amincoghenyilpropyl ] (methlacryiamide, N-{d-(4-

amingphenyliibutyll (meth)acrylamide, N-[(3-
aminophenylimethyl] (meth)acrylamide, N-[2-(2-

aminophenyliethyl] {methlacrylamide, N-[3-(3-

[

aminophenyl)propyl] (meth)acryliamide, and HN-[4-{2-

aminophenylbutyl] {methlacry
Furthey, the polymerizable nitroaryl compound
described above is exemplified, for example, by N-{4-

nitrophenyl) (meth)acrylamide, N-[{4-

H

nitrophenylimethyl] (methlacrylamide, N~[Z-(4-~
k Y Y '

nitrophenylpropyl] (meth)acrvlamide, N-[4- {4~

[
{2



nitrophenylyethyl] (methlacrylamide, N-[3-(3~-
nitrovhenylipropyil (meth)scrylamide, and N-[4-(3-

nitrophenyl)butyi] (meth)acryiamide.
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colorant compound of the present invention, it 1s

preferable to use the synthesis method in which the

amidation step is performed before the diazo coupling step

as in Synthesis Method 2 or Synthesis Method 3, for the

following reason. That is, in the diazotization step of
Synthesis Method 1 described above, 1t Is Iesared that any

byproduct having the high reactively may be produced by the

diazotization of aromatic amine. On the contrary,

o

according te Svnthesis Method 2 or Synthesis Methogd 3

i performed aflfer

le grouvp by means of,

~t

for examnle, the amidation reaction., Therefore, it 1s

possible to aveld the production of The byproduct as

iethod 3, the reaction efficiency is

is possible teo obtain the colorant

3

compound of the present invention at a high vield.
k e ¥

inexpensive than the aminoaryl compound. Additionally, in
the amidation reaction, 2 byproduct, in which two molecules

of the polyvmerizable groups are introduced with respect to

Thne amino group, 18 uasually nroduced when thes



ever, the byproduct, which is
ryl compound is amidated, is

that produced, for example, when

s

midated. Therefore, taking ths

ce of the operarion into
congideration as well, Synthesis Method 2, in which the
nitroaryl compound is used as the starting material, is
especially preferred as the preoduction method for producing
the colorant compound ¢f the present invention. The

£ oy

colorant compound of the present invention can be

industrially produced by preducing the same in accordance

colorant compound of the present inventicon is usable as 2

uyseful colorant or a polymervizable UV-absorbing colorant

inventicn can be

made into a polymer by copolymerizing the colorant compound

of the present invention one species or LwWo QoY more

species of other copolymerizakble monomer Or MONOmMers, in
the colorant compound of the present invention, the

chromopheore and the polymerizable group are sterically

separated from each other, and hence the polymerization is
0t inhibiized. Therefore, the <ol nt compound of the

which hag the satisfactory reactivity with respect to otber

copolymerizable monomers. Qtner copolymerlizable monomers
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rHat the monomers are ordinari

example, the following monomers are exemplified.

__\,

[00523 Straight-chairn, bpranched-chain, and

alkvl(methlacrylates incliuding, for example, methyl

(meth)acryiate, & (methjacrylate, propyd
(methlacrylate, iscpropyvli (methlacryvlate, butyl

{meth)acryvlats, tert-butyl (meth)acrylate, isobutyl

L L

¥y

decyl {meth)acrylate,

opentyl

o8]
=
sH)
1
B

)

e

(methiacrylate, cyclohexyl (methlacrylate, and phenoxy

silicon—containing (methlacryl including, for
example, pentamethyldisiioxanyimethyl (methjacrylalte,

pentamethylidisiloxanyvipropyl {meth)acryiate,
methylibisitrimethylsiloxyisilylpropyl (meth)acrylate,
tris{trimetnylsiloxyisilyipropyl {methjacryiate,

mono {methylbis{trimethylsiloxy)siloxy)bis{trimethyisiloxy) -

(meth)acrylate,
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mono{methylbis{trimaethylsiloxy)siloxy)bis{trimethylsiloxy) -

pentamethyldisiloxanylpropyiglyceryl {(methjacrylate,

ipropyl

siloxybls (trimethyl-

siloxyisilylpropyl {(meth)acrylate;

late, hexafluocre-

'_")f"_ j Dmnt};l

nydroxyocta

woromethylnonyl

oy

£



triflucromethylstvrene, (pentamethyl-3,3-

bis (trimethylsiloxy)trisiloxanyl)stiyrene, [(hexamethyl-3-
trimethyisiloxytrisiloxyanyl)styrene, and
dimethyvlaminostyren;

hydroxy group~containing (meth) acrylates including,

for example, hydroxyethyl (meth)acrylate, hydroxypropyl

{meth)acrylate, hvdroxybutyl (methj)acryviate,

dinvdroxypropyl {(meth)acrviate, dihydroxydibutyl

A

(meth)acryliate, diethylene glycol mono{methjacrylate,

triethylens glycol mono (methjacryiate, and dipropylene

givcol mono{meth)acrylate;

lJ

t—
=

imeth)acrylic acid;

viny: lactams including,

vinylpyrrolidone, a-methylene

EENUTUIE, [ R ?
vinylcaprolaotam, and N-

(meth}acrylamides
(meth)acrylamide, N-methyl(methjacrylamide, N-
erhyl (meth)acrylamide, N-hydroxyethyl(methjacrylamide, N, N-
dimethyl (meth)acrylemide, N, N-diethylimeth)acrylamide, and

.

J-ethyl-N-amincethyl (meth)acrylamide;

-

—

aminoalkyl {methlacrylates including, for example,

3]

aminoeethyl {methyacrvlate, N-methylaminoeth

(meth)acrylate, and N,N-dimethylaminoethyl (meth)acrylats;
alkoxy group-containing {(methjacrylates including, ior

(P

E‘;

ample, methoxyethyl (meth)acrviate, ethoxyethyl

. e ] B T SRR
Le, and methoxvydiethylens glycol

¢ k
'_T
Q,
r "
et
[
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fmeth)acrylate;

b
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2lkyi esters, which may be substituted with alkyl

cranylalkyl

aha
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group, of itaconic acld, cretonic acid, malelc acld,

glycidyl {(meth)acrylate;

tetrahvdrofurfuryl {(meth)acrylate;

d-vinylpyridine;

neterocyclic W-vinyl moncmers including, for example,
vinyiimidazole, N-vinvlpyperidone, N-vinylpiperidine, and
N-vinylsuccinimide;

N—-(meth)acryloylpiperidine; and

H-{methiacryloylmorpnoline.

The term "{meth}acrylate” means

"methacrylate", and ithis meaning also heolds in the sams
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tzable monomers described ahove can be selected

ymerized to provide a macromonomer which can bs used
as one of the copolymerizable monomers for producing the
polymer as well.

Fo053] The polvmer of the present invention can be

obtained by blending the colorant

invention and one species oY LWO 0Or mMOre species of

copolymerizable

=

wnomers in arlitrary amounts, mixing them

uniformiy or homogenecusly, and then
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The ratic,
inventicon
invention is copolymerized

¢f the polymer, for exampl
the inftraoccular lensg as we
preferakbly 0,001 o 5 part
0.005 fo 2 parts by weight
to U.06 parts by waight wi
of the mixture of all of ©
the ratic is lesz than 0.0

the color development

detericorated. On the othe

parts by weight, it iz fea
lowered dus to the excessi
The polymser, ohys: 1

strength} of The poelymer m
colorant compound of the pr

eluted from the polymer.

[0054]

The polymer o

(=10

synthesiz

&

carried out in the concern
evample, the polymerizatlo
or homogenecusly mixing Lh
present inventicn wlth one
of other copolymerizanle m
initiztor, 1f necessary, a

heazting within a temperatua:

tne present
present

; iz affected by the way of use
e, the thickness in the case of
1i. Howsver, the ratic 1is

s by weight, mere preferably

. and much more preferapiy (.01

ek

o 100 parts by

he copolymerizable monomers. IX
0L parts by weight, it is fearsd
of the poiymer may be

r hand, 1f the ratic exceeds -

ay
=

red that the transparency may b

coloring of

and/or the

ntion may be eazsily

e present invention can be
with any method ordinarily

ing technical field. VYor

n can be perfcormed by uniformly

e colorant compound of the
species or LWo Or moye S5pecles

ocnomers, adding a
nc gradually performing b

e

range

[
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about 130°C, orx an aelectromagnetic wave

including, for exampls, a microwave, an ultravioclet light,

and & radiation (gamma ray).
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skilled in the art lncluding, ILor example,
ization, and
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exemplified, for example, by radical polymerization
initiators including, for example, arzoblsliscbutyronitrile,
azobisdimethylvaleronitrile, Z,2'-azcbis(Z,4-

dimethyivaleronitrile), bepzovl peroxide, tert-butyl

o]
%
C
b

hydroperoxide, cumene hydroperoxide, and benzovl per
It is possible to use one species or Ltwo or moere species of

them. 1
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13 ussd in

S}J

v amount of use within & range of about 0.01 to
1 part by weight with respect o 100 parts hy welght of ths
mizture of all of the copolyvmerizable monomers. When the

polymarization is performed by using the light beam (ray)

o T4 Y R - T oy e = o~ iy . 1
or the like, it 1g preferakle to further add a
s A N - . 1 i - e - p 4 S S b . —
photoinitliator (ghotopoliymerization lnitiator] ang a

00557 Wnen the polymer of the present inventlion 1s

is alisc possible fto wses, in combination, &



known polymerizable UV absorber (ultraviclet absorber or
absorbent) (to mainly absorb the ultraviolet light portion)
and a polymerizable colorant (having no UV-absorbing

capability to mainly absorb the light in the blue region

23 well as a polvmerizable UV-absorbing colorant. When the

P 3 PR T N AP T s by e + 1 - T » e ey b - 7
polymerlizanie vV o aonsorber, Loe EJC_L}’m@l,J,idbiE: colorant, and

rhe polymerizable UV-absorbing colorant as described above

are used in coembination, 1t 1s thereby possible to finely

Q

diust the balance between the UV-abscrbing capability and

rhe absorbing capabllity to absorb the light in the blue

region of the polymer to

particular, when the polvmer of the present invenition 1is

lens and/or

adjustment
preferably not less than 0.01 parts by weight and more
preferably not less than 0.05 parts by weight with respect

to 100 parts by welght of Lhe mixture of all of the

weight and more preferably not more than 2 parts by welght

- - - s . o~ Tz T (S £ 43 A £ =
with respect to 100 parts by weight of the mixture of all
A — }

CE the

30



{00563 Ag for the polvymerizable UV abscrber capabie of
being used in combination for the purpose as described
above, it is possible to uss, for example, benzophenone-

hased polymerizakle UV absorbers disclosed 1n Japanessa

Patent Application Laid-ocopen No. 2003-253248 and

exemplified, for esxample, Dy benzophencone-based

polymerizabhle UV absorbers in

hydroxy—4-(meih}acrylovioxybenzoephenone, Z-hydrony-4-

{meth)acryloyloxy-5-t-butylbenzophenone, Z-hydroxy-~4-
(meth)acryleyloxy-2",4 ' ~dichlorobenzophencne, and 2-

hydrory-4- (2" -hydroxy~3'-

(methyacryioyloxypropoxy) benzophenone; bhenzotrigzole-based

polvmerizablie UV absorbers including, for example, 2-(2°-
hydroxy~5'—{meth)acryloyl

=

]
(K]

P-hydroxy-5' - (meth)acrviovloxyethyliphenyl) -5
= P b L ST A T N SO, S P S S
benzotriazele, Z-(2'-hydroxy-2

(methiacryviovloxypropylphenyl)-2H-benzotriazole, 2-{Z2'~

g s

rydroxy=5'—{(methlacrvlioyloxypropyl-3' —t~butvlphenyl) -5~
chloro-ZH~penzotriazolie, and

methacrvloylicxyethoxy) -3 ~t-but



1

two or more species of these compounds can be used in

mixture.

[6057] As for the polymerizable colorant which can be

uged in combination for the purpose as described above, it

(h

is possible to use, for example, azo-based, anthraguinone-
based, nitro-based, and phthalocvanine-based polymerizable

colorants disclosed in Japaneszse Patent Application Laild-

open No, 10-251537. These colerants can be used singly, or

Specifled examples cof the polymerizable azo-based

colorant are exemplified, for example, by ;—pnenylazo~4—

{meth)acrylovloxynaphthalene, l-phenylazo-z-hydrogy-3-
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(meth)acryloyloxynaphtha

=
o
o
iy

hjecryloviorynaphthalene, l-(o-anthrylazo-Z-hydroxy-3-

=3
i
t
-

tacryleoyloxynaphthaliene, 1-({4'-(pheny

m
S
<

lyazo)-2-hverosy-3-{meth)acryloyloxynaphthalene, 1-

e

R}
L

-xylylazo) -Z-{(meth)acryloylonynaphthalene, and 1~ {c-

TJ‘

o o 9]
Thalene, 2-{m-

rt
O
1
L
Qs
[y
8]
I
D
1
o
&

wethjacryloviorynap]

L]

(meth)acrylioyiamide-anilino}-4,6-kbis(l'~-{o~tolylazo) -2~

naphthylamino) -3, 3,2-trigzine, Z-(m-vinyianilinc)-4-(4'-

Z'-naphtyhi)~3-vinvlphthalic acid monoamide, N-{1%'-(¢-

‘U)
}4
Iy

o
0
ol
2

tolyvlazo)~-2' —naphtyl)-&-vinylphtha yneamlde, 3-

L
pay



vinylphthalic acid-(4'-{p-sulfenylazo)~1"~naphthyl)
mongester and e-vinyiphthalic acid-(4'-{(p-sul
naphthyl) moncester, 3-(methlacrviovlamide-4-

phenylazophenol, 2-{methj)acryloylamide-4- (8" -hydroxy-37,6'~

disulfo-1'-naphthylazo)-phencl, 3-(methlacryloviamide-4-

(1*-phenylazo~2 ~naphthylazo)~-phencl, I-
{meth)acrvioylamide—-4~ (p-tolylazo)phencl, Z2-amino-4-{({m-{(2'~

nydroxy-1'-naphthvliaro)anilino)-6-isopropenyl-1,3, 5-
triazine, Z-amino-4~- (N-methyl-p- (2 '~hydroxy=-1"-
naphthylazo)anilino) -6-isopropenyi-1,3, 5-triazine, Z-amino-

i1lino)~6-isopropenyl-1, 32, 5-

;._J

G—{m—{4'~hvdroxy~1'-phenylazo)an
triazine, Z-amino-4- (N-methyl-p-{(4'-
hydroxyphenylazo)anilino}~6-isopropenyl-1,3, 5~triazine, 2-

amino-4-{m-(3'-methyl-1"-phenyl-5"-hydroxy-4"' -

pyrazolylazo)anilino)~6-isopropenyl-1,3,5-triazins, 2-
aminc-4- (N-methyl-p~ (3’ ~methyl-1'-phenyl-5'-nydroxy-4'-

lazo)anilino)~6-isopropenyi~1, 3, b-triazine, Z-
amino-4- (p-phenylazoanilino) -6-isopropenyl-1, 3, 5-triazine,
and 4d-phenylazo-7-{methlacryloviamide-l-naphthol.

100587 Specified examples of the polymerizakle

&

anthraguinone-based colorant are exemplified, for example,

by 1,5-bis{{meth)acryloylamino) -4, 10~

inyibenzoyliamide) -2, 10-anthraguinons, 4-amino-1-1{4"

vinylbenzoylamide) -2, 10-anthraguinone, S-amino-1-(4'-

-~
o

vinylbenzoyiamide}! -9, 1C-anthragquinone, f-aminco-1i~ (4%«

~

vinylbenzeylamide) -3, 10-anthraguinone, 4-nitro-i-(4'~

Q]

vinylbenzoylamide)-%, Li-anthraquinone, 4d4-nydroxy-l-(4'-

{42
{h



3

vinvibenzoyiamide) ~9, 10-anthraguincne, 1-{31'-
vinylbenzoyiamide) -9, 1C-anthraguinone, 1-(2'-
vinylbanzovlamids) -2, I0-anthraguinone, 1-(4'-

o

lszopropenylbenzoyiamide) -9, 10-anthraguinoene, 1-{3'-

isopropenylbenzoylamide) -2, 10~anthraguinone, 1-(2'~

isopropenylbenzoyliamide) -Y raguinone, 1i,4-~bis{g'~

vinylbenzoylamide) -9, 10-anthraguinone, 1,4-bi
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isopropenylbenzoyviamide] -4, 10-anthraguinone, 1-methyls

4—- (3" -vinylbernzoyiamide)~%, l0-anthraguinone, l-methylamino-

4- 147 -vinylbenzoyloxyvethylamine)~%, 10-anthraguinone, 1-

j
=]
o
-
O
Lr\

[re)

-vinyliphenylamine) -%, l0-anthraquinone-2-sulfonic

~ o i 1 " - - 1 a1
acid, l-amino-4-1{4

8,10~anthraguinone-2-~

i-amino—4-{2'~vinylibenzylaminc) %, 10~

anthraguinone-Z-sulfonic acid, l-amino-4-(3'-
{(methyacrylovlaminophenylamine) -9, l0-anthraquinone-2-
sulfonic acid, l-aming-4-{(3'-

{meth)acryloylaminobenzyviamino] -9, 10~anthraguinone~2-

sulfonic acia, 1-(f-ethoxycarbonyliallylamino}~-9,10-

9,10~anthragquinone,
-ci- (Brcarborvallyiamino) -9, 10-anthraguinons, 1-(B-
isopropoxvecarbonylallylamine! -5-benzoylamide-9, 10~

anthraguinone, Z-{3'-i{metnjacryloylamide-anilino}-4-(3"~

none-1"-y1) -

- {masthjacryloyl

- (3"~ (3"-gsulfo-4"-aminocanthracuinone-1"-yl} ~amino-



anilino}-&~hydrzino-1,3,5-trizzine, 2,4-bis-((4"~

methoxyanthraguinonen-1"-yl)-amino) -6~ (37 ~vinylanilino) -

,S-triazine, and Z2-1iZ2

[
[ 3]

amincanthraguinone-1"-yi

[0C58] Specified examples of the polvmerizable nitro

based colorant are exemplified, for examplsz, by o-
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{metrh)acrylolated {dodecancylated telrazaminoe coppe
phthalocyanine) .
(00607 - Specified examples of the polymerizable UV-

absorbing colorant capshbie of being used in combination

colorants inciuding, for example, Z,4-dihydroxy-2-{p-

Styrencazo

=3
r]
o
9]
Y
)
o3
9
jt
6
P

L A-dihvdroxy-5S- (g
styrenoazo)benzophenones, -dihydroxy-3- {p-

{methiacryloyl

oxymethyliphenyliazc)benzophenone, 2,4-
dinydrozny-5-(p-

(methiacryloyloxymethylphenylizzol benzophenons, 2,4~

[¥S]
-1

for exam

ple,

for



3

dlhydroxy-—3- {0~

[
i>
|

(methlacryvioyloxypropyiphenylazo) benzophenone,
dihydroxy-5-({p~
(methlacryicoyloxyeoropyliphenvlare) benzophenone, Z,4-

dihydroxy-3~{c-

dihydroxy-3-{o-

{methyacrylovioxvethylphenylazo)benzophenons, 2,4-

Gihydroxy-5-{c-
{methyacryloyviozvethylphenvliara)bpenzophencne, 2,4-

dihydrogy—3-{o-

(meth) acryioyiclyRropy benzophenons, Z,4-
ihydroxy~o—{o=
(methyacryloylioxypropyiphenylazo)benzophenone, 2,4-

dihvydroxy-3- {p~ (N, N~

di{methiacrvloyloxyethylamino)phenylazo)benzophenone, 2,4-
¥ ¥

dibhydroxy-5-(o—(N,?

imerth)acrvicoviethyiamino)phenyiazo)benzophenone, 2, 4-
dihvdroxny-3-{(p~ {(N-ethyl-N-
{methyacrylovioxyethylamninoe) phenyiazoe) benzophenone, 2,4-

dihvdroxy-

hyl-N-



(methyacryloyloxyethylamino)phenviazo)benzophencne, 2,4-
dihydroxy-3-{o~ (N~gthyl-N-
(methlacryloyloxvethviamino) phenvliazo) benzophencone, 2,4-

dihvdrony-S—~{o~ {(N~athyl-N-~

i

L

{meth)acrylovicxvethylaminc)phenylazo)benzophenone, 2,4-

(methjacryleylamino)phenylazolbenzophenone, Z,4-~dihydroxy-

H- (p={N-athyl-N-{meth}acryloylamino)phenylazoeibenzephenone,

~dihydroxy-3- (o= {(N-ethyl-N-
(methjyacrylioylamino)phenylazo)benzophenone, and 2Z,4-
dinydroxy-5-(0o- {(H—athyl-N-

{meth)acryloyvlamino)phenviazo) benzophenone; and benzolc

acid-based polymerizable UV-abscrbing colorants including,

henzolco acid

by
o
S
=
o]

for example, Z-hydroxy-4-{p-sityren

i -

phenylester. These compounds can bhe used singly, or two or
more species of these compounds can be used in mixture.

100611 Wnen the polymer of ti

copolymerized, it is possible to form a three-dimenslonal
cross~linked structure in Lhe pelymer cbhbtained by blending
a cross-linking agent and/or using, as the copolymerizable
monomer, & macromonomery having two or more polymerizable

s - - N 1 - 32 1. R T —
groups in the molecule. Accordingly, it is possible 1

improve the mechanical strength and the hardness of the

polymer, and/ol it is vossible to suppress the slution of

the meneomer {(including the 1 t

compound of the present

(1)
L



vy

ater on, then it is also

=

intraccular lens as described
nessible to obtain the intraccular lens which s uniform
and transparent, which has no distortion or no straln, and

which is excelilent in the optical characteristic, and/or it
is alsc possible to apply the durabllity (resistance

P — P T A K o -~ 4 e e
resistance against heat, and resistance

s

T chemlca

I\,J

&qd

o
53]

ntraccular lens.

i e

against solvents) Lo the
When the cross-linking agent and/cr the macromonomer

is/are blended, it is preferable that the cross-linking

copolymerizable monomers. 1f the ratic is less than 0.01
parts by weight, the
cther hand, if the

is a tendency that

for example, by butanediol di{meth}acrylate, ethylene
glycol di(meth)acrylate, diethylens glvool
diimeth)acryiate, triethviene givecol dil{meth)acrylate,
propylene glycol di{meth)acrylate, dipropylene glycol

di{meth)acrylate, diallyl fumarate, allyl {methlacrvlate,

methacrylovlioxyvethyl (methyacrylate, divinyibenzene,
diallyl phthalate, dialiyl adipate, triallyi dilsccyanate,
g-methylene-N-vinylpyrrolidone, 4-vinyibenzyl

(methlacrylate, 3-vinyibenzvl (methiacryiate, Z,Z-



bisg({meth)acryloyloxyphenyl)hex

fluorine-~containi alkyl

axample,

ng

fluorine-containing styrene deriva
the copolymerizable monome it i
function against the pollution wit

bis{imeth)acryioyloxvphenvl)propane, 1,4-bis{Z-
(meth)acrylovioxyhexafluoroisopropylibenzene, 1,3-Dis(Z-
(methiacrylovloxvhexafluoroiscpropyllbenzene, 1,Z2-his{2-
(meth)acryiovlioxyhexafivoroisopropyl)benzens, 1,4-bis (2~
(methlacryloyvioxyisopropylibenzene, I,3-bis(Z-
(meth)acrvioyloxviscpropylipenzens, and 1,2-bis(Z-
(methlacrvlovloxyisopropyl)benzene
{00621 Furthey, it is also possible To apply variocus
functicnalities to the polymer of the present 1nvention
selecting appropriate copolymerizable monomer OF MONOMErs.

Wnen the oxygen permeablility 1s applied to the polymer
of the present invention,.it is appropriate o select, as

clymerizable monomer, Zor example, silicon-

containing monomers such as sllicon-contalning
(meth)acrylates, siiicon-contalining styrene derivatives and
the like, and flucrine-contalining alkvl (meth)acrylates

When the strength of the polvmer ig raised and/or the
hardness is regulated, it is appropriaste Lo select, as the
copolymerizable monomer, for example lkyvl (meth)acrylates
and styrene derivatives inciuvding styrere or (meth)acrylic
acld.

Wnen fluorine-containing monomers, which include, fo




of the present invention is used as the material for the

in

I

intraccular lens as descaribed later on.

Wnen the hydrophlilicity 1z applied to the polymer of

copolymerizable menomer, monomer
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incliuding, for sxampie, hydroxyi{meth)acrylates,
(meth)acrylamides, aminocalkyl (meth)acrylates,
{methiacrylate, and N-vinyllactams. It 1s possible Lo

obtain the hydrous and soft intraccular lens when the

T‘
H
[N
Y

the ma

o

polymer ¢f the present invention is used a

ok

for the intracoulary lens as described later on.

b2

Whern monomers containing aromatic rings including, for

example, styrene-based monomers and aromatlc ring-
containing {meth)acrylates are selected az the

copolymerizable monomer, the polymer of the present

invention can be used as the material for thes len

n
o
s
<
;_A
o]
ko)
m

Ft]

(U
ot

apply the various functionalities to the peliymer of the

resent invention, 1is selected and blendsed as described

s

above, the adjustmeni g appropriately made so that the
copolymerizable monomer is preferakly not less than 0,01
parts by weight and more preferably not less than 0.03

parts by weight with respect to 100 parts by welght of the

mixture of 1 of the copolymerizable monomers, and tThe
copolymerizable monomer is not more than 5 parts by weldht
and more preferably not more than 3 parts by wel: with

[tay
.



r 5

respect to 100 parts by welght of the mixture of all of the

copolymerizable monomers.

of
ot
4 I,

[0063] As described above, the colorant compound of

sresent invention has the light beam absorption

Therefiore, the polymer of the present inventlon can shat

light, and the polymer of the present
invention can reduces the intensity of the light in the 2lue

region. Speckt

rransmittance is decreased fTrom a wavelength in the

vicinity of 500 nm, and the light beam transmittance is 0

= .

at wavelengths of not more than 400 nm. More preferably,

when the UV-visible abscrption spectrum is measurad, then

the

B4

ising in the chart sharply appears
420 to 500 nm, and the colorant compound of the present
invention is more excellent 1n fthe light beam transmittance
suppressing ability in the UV/klue region than the
conveﬁtiqnal colorant compound (for example, BMAC).

in order not to allcow the light having the

of not more than 400 nm to be transmitted, 1T is

to use any other UV zbsorber.
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the colorant compound of the present invention 1s used as
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[0064] in the poiymer of the present

sk
Lt



colorant co mpound of the present invention is directly
bonded to the polymer chain by means of the
copelivymerization. Therefcre, the colorant comp
present Iinvention is not eluted from the polymer of the
present invention. This feature can ke confirmed Ly the
fact that no change occurs in tThe spectrum of the light
beam transmittance between before and after the immersion
of the polymer of the present invention for Z4 hours in
ethanol at 40°C,

Further, as describead above, the amide bond, which
connects the polymerizable group and the colorant mcelety in
the colorant compound of the present invention, is stable
aven under the alkaline conditions (for example, at pH of
not . less than 12) . Therefore, the colorant méi@ty iz not
elimineted from the polymer of the present invention. As &

, T under the alkaline conditions, which
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conventional colorant compound having the ester bond, 1s

re

lized. The high light beam abscrption characteristic

{1

can be also maintained in the polymer after the alkall

treatment. This feature can be confirmed by the fazct that
the 1ight beam fransmittance, which is brought about by an
immersion solution obtained after immersing the polymer of

the present invention in & 4N sodium hydroxide agusous

=
H
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T0065)] <3» Intraococular lens of the present invention



The polymer of the present invention can be used as
the material for the intraccular lens.
In general, when a colorant compound is added to the

polymer, the colorant compound raises the hardness. On the

contrary, the colorant compound of the present inventicn 1is
excellent in the softness or flexibi Therefore, the

intraccular lens of the present inventicn, which is molded
by using the polymer of the present inventicn as the

erial for the intraocular lens, can be expected to

ot

ma

ratain the scftness, and the intraocular lens of the
present invention 1s easily handled when the surgical

Further, the polymer of the pressent invention exhibits

the excellent resistance against the light and the chemical

agents, the pelymer of the present invention has the high
fastness property, and the celorant meiety 1s not eluted

M1

Therefore, 1
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Other than the above, the polymer of the present

invention can be also used as for example, fox

glasses, sunglasses, contact lenses, and the polymer of the

present Ilnvention <an be alsc used for paints and bullding
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clorant molety, and the polyvmer o



rresent Inventilon can be used without any detericoration
even outdeocors and in severe environments 1n which it 1s
estimated that the temperature change and the pH change may
be intenss.

[0066] Wher: the polymer of the present inventicn is usead
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pe performad in accordance with any known method. For
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example, the following technique is exemplified. That is,

the polymerization reaction is performed in an appropriate
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mold or & vessel o obitaln a rod-shaped, block-shaped, or

plate-shaped polymer. After that, the polymer is processed

Tc have a desired shape by m=ans of mechanical
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is performed in a mold

corresponding to a desired shape Lo chtain a polymer molded
product, followed by mechanically applving the finishing

processing, 1I necessary.
The support portion of the intraccular lens may be

manufactured distinctly from tne intraocular lens, and the

intraoccular lens is molded simultansously (integrally) w

ar lens.

(0067} Wnen the poiymer of the present invention is

nolded to provide the intraccular lens, it i &1s0

s

allowable that the surface medification treatment is
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in order to make the surface of the

is preferable to perform the plasma

treatment or the treatment hased on

v A

it is more ﬁreferable to perform the corona discharge
treatment, the glow discharge treatment, or the UV/ozone
treatment. When the zreatment is performed as described
above, any ordinary apparatus and any ordinary methods,
wnich have bheen hitherto known, can be used as the

rreatment apparatus and the tresatment method.
EXAMPLES

0068} <Synthesis of polymerizable amincaryl compound 1>
An example, in which an amincaryl compound was used as
a starting material, 1s shown below, in relatlon to the

exemplary synthesis of the polymerizable aminocarv]l compound

used for synthesizing the cclorant compound of the presant

butoxycarbonylaminolphenylisthyl |methacrylanide

W
3
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[0071] Z-[4-{tert~Butoxycarbonyl)phenylietnylamine (Z.54

oy

gy and methacrylic acid {(1.57 q) were dissolved in
chloroform (80 mi), to which water-scluble carbodiimide
(2.88 g} was added while being cooled with ice. The

mixture was stirred at 4°C for 1 hour, then at room

temperature overnight, and concentrated under reduced
pressure. The residus was washed with 5% potassium

hydrogensulfate, saturated sodium hydrogencarbonate, and

brine, dried with anhvdrous magnesium sulfate, and
f

concentrated under reduced pressure. The resulting residue

[

gel colu matography and eliuted
with hexane-athyl acetate {(voiume ratio: 2:1}) and
subseguently with hexane-ethyl acetate (volume ratio: 1:31).

The desired compound was obtained zs white needles. The

id owas 2.92 g. Spectrum data of H-NMR {400 Mz, CDCLy)
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[0072]

[{8ynthesls Example 2] Synthesis cof N-[{Z-{4-(tert-

hutoxycarbonylaminolp
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[0074]
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-Butoxycarbonyliphenyllethy amine

[a9]

[

gl and acrylic acid (0.84 g) were reacted 1n the same
manner ag in Synthesis Example 1, and the oblective
coﬁpound was obtained as whnite needles. The yield was 2.0Z
g. Spectrum data of ‘H-NMRE (400 MHz, CDCl,) is shown for
the obtained compound.
&: 1.52 (s, 9H), Z.80 (v, 2H, J = 6.8 Hz), 3.37 (g, 2H, J =
6.8 Hzy, %.%1 (br.s, 1H), 3.62 (dad, i#, J = 10.5% Hz, 0.8
Hz), .01 {dd, 1H, J = 17.4 Hz, 10.5 Hz), ©6.26 (da, 1H, J =
17.4 Hz, 0.9 Hz), 6.45 (br.s, 1H), 7.12 {d, 2H, J = 8.2
Hzy, 7.30 {(d, 2H, J = 8.2 Hz)
{00757
[Synthasis Example 3] Synthesis of N-{4§{-({tert-
nutoxycarbonylamino)benzyl imethacrylamide
[0076]
" HOQC.\?//' o S
%OTNﬁ E >l" T Y OH
O Rz NHz  wse O S ”%
G
[0077] 4~ {tert-Butoxycarbonylamine)benzylamine (5.38 g)
and methacryiic acid (1.8% gj were reactsd in the same
manner as in Synthesis Zxample 1, and the objective
compound was cbtalned as white needles The yield was £.15
ot Spectrum date of "H-NMR (400 MHz, CDCL:) is shown 10T
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lavers were combined,
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v syntnesis of the polymerizable aminoaryl compound
synthesizing the colorant compound of the present

Fe, NH.C

HoN__om,
@‘\ N

| I e N
Ho
lamine hydrochlcride {1.7Z

i was added dropwise

the organic

laver was separated.
3 ]
ith ethyl acetate, the

with water and brine,



dried over anhvdrous sodium sulfate, and evaporated under

reduced pressure. The recrystalliz
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using a mixture solvent of hexa
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e and ethyl acetate. N-[Z-

e was obtained as oal
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(4-Nizrophenyl)ethylimethacryiami
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vellowish crystals
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Spectrum

MR (L0000 MHz, CDCls) is shown for the obtained

Subsequently, N-[Z~-(4-nitrophenyljethylimethacrylamide

(1.20 g) was dissolved in ethancl (15 ml) and water {5 mbL).

and =thyl acetate were added tc the residual oll and the
organic layer was separated
with water and brine, dried over arnhydrous sodium filfate,

&

The organic laver was washead

o
3
sl
ot
i
ol

nd evap vo give the desired ccocmpound as a pale red

:ily substance.  The

oy

ield was 1.01 ¢ (97%). Spectirum data

<
gt

of *H-NME (400 MHz, CDCI.) is shown fcr the obtalned

compournd.

6.8 Hz), 2.61 (br.s, 2Hy, 5.27 it, 1H, J = 1.4 Hz), 5.59
(s, 1K), 5.76 (br.s, 1H), ©.84 (d, Z¥, J = B.3 Hz), €.88
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[gynthesis Example 5] Synthesis of N~ {4-
aminochbenzvi)methacrylamide

e

Oy Oy Fo. NH,CI ke
(- N L e
R r3 \i{’\\ u/ N {
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PR S ] ; . . 3 "1 PRI oy o -
sodium hydrogencarbonate [(4.123 g) were dissolved in water

(25 mL), to whlch ethyl acetate {25 ml) was added, followed

by being stirred in an ice bath. Methacryloyl chloride

{1.26 gy was added dropwise theretcoc. After stirring Zoxr 10
the mixture wWas exir ethyl acetate
After washing with water and brine, the organic layer was

i
ot
©
Fd

dried over anhydrous sodium sulfate and evaporated. Al

lization was performed by using a

-

that, the recrysta
mixture solvent of hexane and ethyl acetate, I- {4~
Nitrobenzyl)methacrylamide was obtailned as pale yellowlish

ala. The vield was 1.03 ¢ {(60%). BSpectrum data of

ped . I

523

(+

cry

HeMMR (400 MMz, CDCl:) is shown for the obtained compound.

: 2.01 (=, 3Hy, 4.61 (4, 2H, J = £.0 Hz), .41 {t, 1H, J =
1.0 Hzy, 5.76 (v, 1H, J = 1.0 #Hzy, 6.29 {(br.s, 1H;, 7.45

] T e r - o =y ~r -
id, 2H, J = 8.8 Hz), 8.17 (d, ZH, J = 8.8 Hz}
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added, and the reflux was performed at B0°C for 4 hours.

r

Tron powder was collected by the filtra

e was evaporated. Water and sethyl acetate were
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added to the rasidue and the organic layer was separat

The organic layer was dried over anhydrous sodium sulfate

. . S e o JE A S TR IV .
nd evaporated to give a pale red clly substance. The
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yield was 580 mg (89%). Spectrum data of "H-NMR (400 MHz,

5

CDClyy is shown for the obtained compound.
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{0085] <Synthesis of polymerizable UV-absorbi

The polymerizable UV-absorbing colorant of the pr
invention was synthesized by using the polymerizable

aminoaryl compound synthesized as described above.

Examples 1 to 12 are shown below in relation thereto.

[0086]

[Examples 1] Synthesis of 2,4-dihydrowy-5-14-[2-

1

(methacryiamide}ethyli]phenylazolbenzophenone (hereinafl

Tar

referred o with an abbreviation of "HRBEZ-PHMY)

[6087]
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o] W-NJL\.,// 1R M0 EtOH/ag. NapCsa
Hoo

[oogs} N-|2-1d4~{ftert-
Butoxvycarbenylamino) phenyliiethyl]methacrylamide {809 mg)
was dissolved in ethyl acetate {Z mb), to which 4 M

hydrogen chloride in ethyl acetate (5 ml) was added. The

mixture was stlrred for 40 minutes at room temperaturs,

followed by being concentrated under reduced pressure The
residus was dissolved in 1 M hydrochloric acid {4 ml), to

which an agueous soluticn {10 ml) of sodium nitrite (145

mg} was added dropwise while being cooled with ice,

foliowad by belng stirre
a diazonium salt. Subseguently, <,4-dihvdrozybenzophenone
(428 mg) was dissolived in ethanol {20 mlL}, te which an

agqueous sclution (20 ml) of sodium carbonate (422 mg) was

added. A solution corntaining the diazonium sait described

apove was added dropwise to the mixture while being cocled
with ice The mixture was stirred at 4°C for hour, and

i I, - P N < A ot
Lnen at room Lemperactiare rOr 4 nou:l

6]
[
i
-
=
v

hydrochloric acid was added dropwise to adjust pH to €.

Water (40 ml} was added to the mixture, and the precipitate

was collected by the £il , followed by being washed
with water. The precipitate was dissolved in chloroicrm

without being dried, which was dried over anhydrous

- S, S AN “ = I v o . 5 NP Y N S, Tenrl +
magnesium suifate and evaporazed. Methancl was added to

I8
iy



he residue and allewed to stand

that, the precipitated objective compound was obtained as
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(0089l

(Frample 2] Gynthesis of Z-hydrowy-5-14-1Z2~

imethacrylamidetethyl]phenyiazolbenzophenone (hereinalter

referred to with an abbzreviation of "NBZ~PHM"™)
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(00811 In the same mannsr as in Example 1, N-{Z-[d-

(tert-putoxycarbonylamino)phenylliethyllimethacryliamide (605

mg) was subjected to the acid treatment, followed by being
converted into a diazonium salt to perform the dizzo
coupling wlth {256 mg) . The
objective compound was obtained as crange crystais. The
vield was €30 mg (76%). Spectrum data of 'H-NMR (400 MHz,
CDCL,) is shown for the cbtained compound.

H-NME (4 ., CDCLyy &: 1.%2 (s, 3H), 2.93 (t, ZH, & =
6.8 Hz), 2.61 (g, ZH, J = 6.8 Hz), 5. i, 1H, J = 1.2

b
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[BExampie 3} Synthesis of Z-hydroxy-o-[4-~12-
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lphenylazol ~4-methoxybenzophenonsa

an abbreviation of "MBZ-~PHM")
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[o0e4] Trn the same manner as in IZxample 1, N~[Z-[4
(tert-putoxycarponylamino)phenyllethylimethacrylamide (6035
mg) was subjected to the acid treatment, followed by being
converted into a diazonium salit to perform the diazo

coupling with 2-hydroxy-4-methtoxybenzephenone (456 mg) .

The obhilective compound was obtained as orange crystals

MEz, CDC1s) is shown for the cobtained compound.

T.61 {t, 1H, J = 7.8 Hz), 7.71 {d4, 2B, J = 6.8 Hz}, T.76
(4, 28, J = 6.8 Hzy, 8.03 (s, 1H), 12.91 {s, THY .

[0085]

[Brample 47 Synthesis of 4d-ethory-2-hydroxy-5-{4-{2~
(methacrylamidelethyllphenylazolbenzophenone {hereinafter

h

referred to with an abbreviation of "EBZ-PHM')

57
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{00877 In the same manner as in Example 1, N-

(v

0

rt-putoxycarbenyliamino)phenyllethylimethacrylamide (609

mg) was subjected to the acid &

converted into a diazonium salt to periorm the diazo

L - L I
coupling with d-eth The

ohiacrive compound was cobitained asz orangs crystals. The

vield was 65H2

o
i \,\

HeNMR (400 MHz, CDCLyy o 1.5% (%, o Jo= 6.8 Hzy, 1.5:2
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[0100] in the same manner ag in Example 1, N-{2-[4-
(tert-butoxycarbonylamino)phenyllethyilacrylamide (581 mg}

was subjected to the aclid treatment, followed by being

coupling with 2,4 {4728 mg)y. T
ohiecilive compound wWas 313

for the cbtained compound.

&: 2.84 (o, 2#, J = , 3.64 (g, ZH, J = 6.4 Hz
7 i T Y 1 R &
{(br.t, 1H), 5.64 {(dd, 1H, J = 10.8 Hz, 1.5 Hz), ©.03

1H, J = 17.1 ez, 10.8 Hz), €.28 (ad, 1H, ¢

,
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L
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Examplie 6] Synthesis of S5-1d4-{2-
{acryiamiceiethylip lagrol-Z-nydrowy-4-
metrhoxvhenzophenone referred to with an

[ A = gD 7 LTI 8
abbroviaticon of "MBZ-PHART)

is shown
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[0103] In the manner as in Example 5, N-{Z-[4-

(cert-butoxycarbonviamine}phenyllethyllacrylamide (581 mg}

was subie

~ted to the acid treatment, followed by belng

convertad into a diazonium salt to perform the diazo

coupling with 2-hydroxy-4-methoxybenzophenonse (456 mg) .

The objective compound was cobtained. The vield was 510 mg
(59%) . Spectrum data of 'H-NMR (400 MHz, CDCL;) is shown
for The obtained compound.

8: 2182 (v, 2B, J = 6.8 Hzy, 2.62 (g, 2, J = 6.8 Hz), 4.0%2
(=, 3HY, 5.5%6 (br.t, 1H), H.€3 (dd, 1H, J = 10,2 Bz, 1.5

o
o B s . ISR ake ] aaT . P
I ) (zﬁ, /;H,l,« .Ul {:‘); ¢"1}, 12 .52 f’”, 1y
(61047
T 3 vl Cormtbigmead o of E ; -
[ Example 7] Synthesisg of 5-14-[Z-

l—d-prthoxy-2-hydroxybenzophenons

ey

{acrylamide)ethylliphenvlazo

(hereinafter referred to with an abbreviation of "EBZ-PHA")
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[0106] In the sam

Y

manner ags in Example 5, N-{Z~-[4d-

b

wlamino)phenylillethyllacrylamide (581 mg)

{tert-butoxycario

was subijected to the acld treatment, followed by being

g

converted inte a diazonium salt to perform the diazo

feathoxy-2-hydroxybenzophenone ma ) The
obiective compound was obtained. The yleid was 583 mg
(66%) . Spectrum data of 'H-NMR (400 MHz, CDCl.) is showr
for the cobtained compound,
§:°1.59 (v, 38, J = 7.1 Hz), 2.83% (t, 2H, J = 6.9 Hz), 3.6
(g, 2H, J = 6€.9% Hzy, 4.33 (g, 24, J = 7.1 Hz), 5.5Z2 (br.t,

Tphenylazo]-Z-hydroxvyvbenzophenone

- £ i Ta = - A ~ 4 3 - RTTD T L [aTI IF
referred to with an abbreviation of "NBZ-PHAY)
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[6112] HBEZ-PHM was synthesized in accordance with the

lowing method different from the methoed o

p

was added to N-[Z2-[4

1 M hvdrochloric acid {15 ml)

added dropwise while being cooled with ice, followed by

being stirred at 4°C for 1 hour o prepare a diszonium
5&it. Subseguently, 2,4-dihydroxybenzophenone (%75 mg} was

dissclved in ethanol (40 ml), tfo which an aguecus solution

(40 mLy of sodium carbona (870 mg! was added. The
solution containing the diarzonium salt describped above was
added dropwize to the mixture while beaing ccolea with ice.
The mixture was stirred &t 4°C for 1 hour, and then at room

A

temperature for Z hours, to which 4 M hydrochloric acid was

added dropwise fTo adjust pH o 6 Warer (40 ml) was added
to the mixture, and the precipitate was colliected by the

which was adsorbed o siiica 1. The column

W82
j1H

ing ethyl acetate, and

b

chromatography was performed us

orange crystals were obtained., Methancl was added to the

()]
L



crystals To perform the refliux, followed by being left to
stand at room temperature covernight. The precipitatad

opiective compound was obtained as orange crystals. The

yieid was 774 mg (40%). Spectrum data of H-NMRE (400 MHz,

Chily) is shown for the obtained compound.

.

g: 1.

63 (¢, 3H, J = 1.0 Hz), 2.%4 (t, 2H, J = ©.8 Hz), 3.6l
{q, ZH, J = 6.8 Hz), 5.31 (¢, iH, J = 1.0 Hzj, &.el {t, 1H,

= §.,5 Hz), 7.56 (t, 2H, J = 7.2 Hzj, 7.84 (v, iH, I = 7.2
Bp, 2.4 Fzy, 7.72-7.76 (m, 4H)y, B.22 (s, 1H)}, 12.8%9 (s,
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Fxample 107 Synthesis of S-[4-[2Z2-

wilphenylazel -2, 4-dihydroxybenzophenong

P

(methacrylamide)met

LLERY

ferred to with an abbreviatd J

oin "HBZ-BEM

[958

+
0L N HCHEIOAS NN, \
ST nol e HANO: S w
O R N ey 14 HCE EiOH/ag. NasC0, (/1\\_\ L s
‘ Sy :
o L o
[011i5] n the same manner as in Examplie 1, N-j4-(tert-

coupling with 2, 4-dihydroxybenzophernone (428 mg). The

ohiective compound was cbtalned. The vield was 470 mg

L

(57%) . Spectrum data of ‘H-HMR {400 MHz, CDCLl.) 15 shown



&: 1.99% (s, 3HW), 4.56 (4, 2B, J = 5.% Hz), 5.37 (s, 1H),
5.73 (s, 18}, #.13 (br.t, 1By, &.57 (=, 1H), 7.25 (s, 1E],
7,41 (d, 2H, J = 8.8 Ez)y, 7.53-7.57 (m, ZEY, 7.83 (t, 1H,
= 7.3 Hzy, 7.72-7.76 {(m, 4By, €.22 {s, 1H}, 1Z2.88 (s, 1H),
13,89 s,

[0116]

iExample I1] Syntnesis of 5-[4-(2~-

o

methacrylamid

o

Thoxvb

of
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[0118] In

butoxycarbonylamino)banzyljmetha

subtected

COnY

rted

(o

The ohijective compound was obtained. The yield
(59%). Spectrum data of H-NMR (400 MHz, CDRC1:)
for

&« 2.00 (s,3H), 4.0% (s, 3Hy, 4.36 (4, ZH, J =
5.37 (s, 1), 5.732 (s, 1H), 6.10 (br.r, 1B}, &
7.39 (d, 28, J = 8.8 Hz), 7.531-7.55 (m, ZH)}, 7.

nzopheno

wenylazol —2-hydroxy-4-

ne

refoerrved

To

TMBZ-BZM'T)

HG .z, Obe

J

D

O

&

e

P

‘l
\\‘:-‘4:
HOHETOAL a0 5 A

the =ame manne
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r as in Examplie 10,

crylamids
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diazeonium salt
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wxybenzophen

Lo
D%/stq" - h"’N o
7 T

with an

Ho“‘r.//\ LOnte

Sy
Lk N

i

o}

s

N—-[4~({tert-

tils]
i3 shown
5.9 Hzi,

G <SI r
63 (¢, 1H, J



"
o
o
[\
[
(e

i
~1
~
™3
=i
R
-~

]

5
o

IS
I3
o
o}

1t
2]
Lad
jas
=]

N

101197

[Example 12) Synthesis

i
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h
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3
o

!

(methacrylamide)methyl |phenylazol~Z-hydroxy~4-

o sl - X Ly FRATL T e TR A
methouvbenzophenone {(MBZ-BEM)

o I

[0120]
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[0121] MBEZ-BZM was synthesized in accordance with the

foilowing method d che method of Example 11,

1M hydrochloric acid (9 mll was added to N-[4-

W
—
0
[N
-
9]
o
I
—
Vot
1

-
[a—

dropwise while being cooled with ice, followed by being
gstirred at 4°C for T hour to prepzare a diazonium salt.
Subsequently, 2,4-dihydrexybenzophenone (637 mg) was
diszolved in ethancl (2% ml), o which an aguecus sclution

(2% mLYy of sodium carbonaste {6844 ma) was added. The

solution containing the diazonlum

o bheing cocled with ice.

. - - j . o] = I Nl Y . .
The mixture was stirred ait 4°C for 1 hour, and then at room

—F
4
=

e}
i3
=
i8]
-
o
™
B
b
-
_
™
I3
&
o
1=
[
[
<

~
-

gl

Tt

M hydrochloric acid was

(O U100 A0 AW L U o I D b &

o
[N
o)
i
o3
joR
=
]

o]
=
foie
s
m
ot
0
w
o)
o
[0)]
.
o
sy
-
o
[0
=
v
[y
0
b
=
{5




I
i

1

vo the mixture, an

3
m
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™

~ipitate was collected by the

folliowsed by heing washed with water. The

precipltate was dissclved in chloraoform

[0}

LAJ

crystals were obtained. Methancl was added to the crysta
to perform the reflux, followed by besing left to stand at

he precipitated obhjective

compound was cbtained as orange crystals. The yield was

L)
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a
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Pensl
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o
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]
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193]
t
3
o
4
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MHz, CDCls)y is

o
N
[l
o2
ot
L
-
ja
-
fait
u
i
-
[

(s, 1H) 7.41 {d, 2B, J = 8.5 Hz), T.56 (t, ZH, J = 7.4
He), 71.63 , J o= 7.3 Hz, 2.4 VHey, TU7L1-7008 {m, 4HY,
8.22 (s, 1H), 12.88 (s, 1HYy, 13.89 (s, 1H)
[0122] <Exemplary copolymerization of polymerizable UV~
ahsorbing colorant and other polymerizable monomers

The polymerizable UV-absorbing orant obtained in

=
i
W
3
O
5
9]
=
[¢¥
4

Example was copoiymerized with other polymerizal

[Bxample 131

0.02 parts by mass of the polymeri
colorant (HBZ-PHM) obtained in Example 1, 60 parts by mass

. 40 parts by mass of ethvl

dimethyivaleronitrile) were blended uniformly or

nomogensously, followsd by being poliymerired at 30°C for 40



minutes to manufacture a polymer sheet having a thickness

of 1 mm. The cobtained polvmer sheet was used as a sample
Lo measure the light beam transmittance at wavelengths of

220 to 800 nm. & result dg shown Zn Fig. 1.

oA
L2

[t
C
P

light peam transmittance was measured again. As 2 result

the spectrum was not changed between before and after the

clution is caused after the polvmerizaticon even when the

colorant compound of the present invention is used for tThe
polyner synthesis by using the same Together wilith other UY

sbhsorper in combination, A UV-visible specircophotometer

was al30 used in the following proce

[0123] enplary copolyme polymerizable UV-

absorbking colorant, poivmerizable UV absorber, and other

polymerizalble monomer>

- -+ R w1y
oOrafn. COTAaALINEd 15

The polym

izable UV-absorbing co
Frample was copolymerized with other polvmerizable monomar

iymerizalxle UV absorber.

together with other po

f
!
F
o
fr
in
o)
=
H{al
o
1
-t
@
1
fu
U\
[
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- (2"-methacryvioyioxyethoxy) ~3'-t-butylphenyl]-b-methyl-

3



~penzotriazole was further blended as a UV absorber.
light beam fransmittance was measured at wavelengths o

o BOC nm in the same manner as it Example 13 by using
chtained sheet as a sample. A resulit is shown in Fig.
Thne spectrum of the light beam transmittance was not

1 : )

changed between before and after the elut

10N Lreatingent

has been successfully conflrmed that the polymerizable
absorbing colorant of the present ilnvention 15 1ncorpo
as the copolymer component into the polymer, and the

polymerizable UV-absorbing colorant oi ths present

3

invention is not eluted after the polymerization, svan

ne presaent

(%

ot

the polymerizable UV-absorbing colorant of

4o

invention is used together with other polvmerzzabJ uv

condlibion>

HBRZ-PHM {1 part by weight) cbhitained in Exampie 1
methyi methacrylate (26 parts by weight) were changed
mixed solvent of dioxane (92 parts by welght), N,N-
dimethylformamide (22 parts by weignt), and water (20

by welght), to which 2.4 parts by weight of 2,2'-

e

azobils (2, 4-dimethylvaleronitrile) was added, followed

being polymerized at 75°% for 5 hours under an argon

As Compariscn Bxample, 2,4-dihydroxy=~5-{(4-{2-(N-2
methacryloyloxyethyilcarbamoylony)ethyiphenylazo)

menzophenone (BMACY, which was synthesized in accordan

£ 220

Uy -

]
Tated

when

-
=
ik

ce



with a procsdure disclosed in Synthesis Example 1 of Patent

Document

were suspendsed

wnich 4 N

i

e respective obt

dded, followed b

wazs used in place of HBZ-PHM

rYeacLlion in Lhe same manner 58

copolymer was obtained.

(200 mg), which were obtained

mL} respectively, to =ach o

] bheing stirred

iy

- g e e e T = P “ 4 b
QUrs. Ine Test solullion i TnNls
T 4+ ! v 3 . .
WS L To 14 with el Least
of the stirring, the solution

[E— 3 T R,
Was CoLories

COPOLYMET .
be yelliow
2 shows v
Transmitftances

respective

after the

abttern whic

the BMAC copolymer. Further, Fig.

measurement of the light beam

Trongly suggesis that the

5 s
L

=liminated from the copolymer on



the filtrate of the HBEZ-PHM copolymer after the alkalil
treatment, and the colorant component was not liberated or

released from the copolymer even in the case of the

condition of pR of not less than 12 brought about by the

alkall treatment. That is, it has been confirmed that the

¢

HEZ-THM copol:
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compared with the BMAC copolymer, and the HBZ-PHM copolymer

is scarcely affected by the pH change.

[0125] According To the present inventicon, the
wlymerizable UV-absorbing coleorant monomer, which is
stabhle even under alkaline conditlons, 1z provided. The

invention has, in iits

con which has the

capabllity

skeleton which o absord the light in

rhe blue region, and the polymerizable group. Therefore,

the colorant compound of the present invention can be

copelymerized with cother polvmerizable monomer to obtain
the polyner, and the polymer is as the material, for

-]

j



i. A compound represented by the following genaral
formula (1}
HO R*
[
OL\ \// ‘//N\ Tz
N N m3
| r (B
/
/
Ri-- |
R
(in the general formula (1}, R is & hydrocen atom, 2

hydroxy group, & cerboxy group, an alxyl group having !

Lfonic acid group, ©r & benzyvloxy

hydrogen atom, a hydroxy group, or

. and R iz represented
formala {2713

{in the general fTormules , R" is a hydrogen atom or a

o
o

R4

methyvl group, and R° i1s a single bond or an alkylene group

having 1 to 4 carbon atoms which may have & substituent or
substiltuentis. )
2. The compound according to claim 1, wherein R i3



3. The compound according te claim 1 or 2, whereln
R? is a hydrogen atom, a hydroxy group, & methoxy group, or

an ethoxy group.

4. A polymer comprising the compound as defined in
any one of claims I to 3 and:sene gpecies or two Oor more
species of other polymerizable monomers which are
copolymerized with each other, wherein the other
polymerizable monomers are selected from the group
congisting of straight-chain, branched-chain, and cyclic
alkyl{meth)acrylates, silicon-containing {(methjacrylates,
fluorine-containing {meth)acrylates, styrene derivatives,
hydroxy group-containing (meth} acrylates, (meth)acrylic
acid;, vinyl lactams, (meth)acrylamides,
aminoalkyl (meth}acrylates, alkoxy group-containing
(meth)acrylateg, aromatic ring-containing (meth)acrylates,
alkyl esters, which may be substituted with alkyl group,
fluorine-containing alkyl group or siloxanyvlalkyl croup,
glycidyl (meth)acrylate, tetrahydrofurfuryl (meth)acrylate,
4-vinylpyridine, heterocyclic N-vinyl monomers, N-

{meth)acryloylpiperidine, and N-(meth)acryloylmorpholine.

5. An intraoccular lens comprising the polymer as

defined in claim 4 which is molded.
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