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Patent claims

1. An ophthalmic device or a precursor article for manufacturing an

ophthalmic device comprising at least one polymerized compound of

formula (1)
A Y
ﬁz/ 1\ X 0
N (1)
Ag
[Y-Rolmi—R4
R3
wherein
the divalent group is selected from the group of

formulae (B-1), (B-2), (B-3), (B-4) or (B-5)

* Y1_Y2
Y el s
(R) Ve

n1

1

Y1—Y2 Y'I—YZ
4</ Y, (B-3) *4§—;‘;Y3 (B-4)
Y3—_—< _Y4
* Y5 *
7 es
(R)n2

)

the asterisk * indicates the linkage to the remainder of formula (1);

Y1, Yz, Y3, Y4 are each independently of each other CR' or N, provided
that only one of Y1, Y2, Yz and Y4 is N and the others are CR’;

Ys is O, S or NRg;

Rs is at each occurrence independently selected from a linear or

branched alkyl group having 1 to 10 C atoms or a linear or
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branched partially or fully fluorinated alkyl group having 1to 10 C
atoms;

isOorS;

isOorS;

A1, A2, Az, A+ are each independently of each other N, CR" or C-Y-R2-

R1, provided that in case m1 is 1 only one of A1, A2, Az and As is
N and the others are CR" and provided that in case m1 is 0, only
one of A1, A2, Az and A4 is N, only one of A1, A2, Az and As is C-

Y-R>-R1 and the others are each independently CR":

or

in case of m1 is 0, adjacent A1-Az, A>-Az or Az-As4 are each
independently of each other -N(R2-R1)-C(=0)- or -C(=0)-N(R>-
R1)- and the remaining As, A4, A1 and Az are each independently
of each other CR";

Y is independently of each other O, S, SO, or a bond;

m1 isOor1;

n1 is 4;

n2 is 2;

R' is at each occurrence independently selected from the group
consisting of H, F, SFs, CN, SO2CF3, a linear or branched, non-
halogenated, partially or completely halogenated alkyl group
having 1 to 20 C atoms, a non-halogenated, partially or
completely halogenated cycloalkyl group having 3 to 6 C atoms,
a linear or branched, non-halogenated, partially or completely
halogenated alkoxy group having 1 to 20 C atoms and a linear or
branched, non-halogenated, partially or completely halogenated
thioalkyl group having 1 to 20 C atoms;

R" is at each occurrence independently selected from the group

consisting of H, F, Cl, Br, CN, SO>CF3, a linear or branched,
non-halogenated, partially or completely halogenated alkyl group
having 1 to 20 C atoms, a non-halogenated, partially or

completely halogenated cycloalkyl group having 3 to 6 C atoms,

PCT/EP2021/062919



10

15

20

25

30

P20-074 SC

WO 2021/233800

R4

-R-

-223 -

a linear or branched, non-halogenated, partially or completely
halogenated alkoxy group having 1 to 20 C atoms and a linear or
branched, non-halogenated and partially or completely
halogenated thioalkyl group having 1 to 20 C atoms;

is a trialkoxysilyl group or a dialkoxyalkylsilyl group where the
alkyl and/or alkoxy groups are each independently linear or
branched having 1 to 6 C atoms, or a silyl group of formula (1),

(2) or (3) or a polymerizable group of formula (4),

alkyl , alkyl
| |
alkyl—Si—N * —Si—N
A M 10 )
N—Sll—alkyl N—S,I—*
alkyl * alkyl *
au|<y| . Rs
|
alkyl—Si—N X «
N 3) / e )
l}l—&i,l—alkyl Rs
* alkyl R;

where alkyl means at each occurrence independently of each
other a linear or branched alkyl group having 1 to 6 C atoms and
the asterisk “*” denotes at each occurrence independently of
each other a linkage to the linker -Rz-, -R2-Y or [Y-Ro-]m1;

and wherein

Xi1 is selected from the group consisting of O, S, 0-SOy,
S02-0, C(=0), OC(=0), C(=0)0, S(C=0) and (C=0)S,

Rs, Rs, R7 are at each occurrence independently of each
other selected from the group consisting of H, F, a linear or
branched, non-fluorinated, partially or completely fluorinated
alkyl group having 1 to 20 C atoms and aryl with 6 to 14 C atoms
and

c isOor1;

is —(C(R)2)o—, or —=(C(R)2)p—Xs—(C(R)2)q—(Xe)s—(C(R)2)—(X10)t-
(C(R)2)u;
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R is at each occurrence independently selected from the group

consisting of H, F, a linear or branched alkyl group having 1 to 4

C atoms or a linear or branched partially or fully fluorinated alkyl

group having 1 to 4 C atoms;

o]

is selected from the group consisting of 0 to 20,

Xs, Xo X10  are at each occurrence independently O, S, SO, or

s, t

p. 9

NRo,

isOor1,

are at each occurrence independently selected from the
group consisting of 1 to 10,

are at each occurrence independently selected from the
group consisting of 0 to 10, wherein the overall number
of atoms for —-(C(R)2)p—Xs—(C(R)2)q—(Xa)s—(C(R)2)—(X10):-
(C(R)2)u- is up to 20 atoms,

is at each occurrence independently selected from the
group consisting of a linear or branched alkyl group
having 1 to 4 C atoms and a linear or branched partially
or fully fluorinated alkyl group having 1 to 4 C atoms;

is H, F, CI, Br, CN or a linear or branched, non-
halogenated, partially or completely halogenated alkyl
group having 1 to 20 C atoms;

is R"in case m1is 0 and

is R1incase m1is 1.

The ophthalmic device or the precursor article for manufacturing an

ophthalmic device according to claim 1 wherein in polymerized

compounds of formula (I) m1 is 0 said compounds being of formula (I')

As_ = )

R3
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wherein R1, -R2-, Y, R3, X, Yo, R', R" and

*

have a meaning as indicated in claim 1 and

A1, A2, Az, A4+ are each independently of each other N, CR" or C-Y-R2-
R1, provided that only one of A+, A2, As and A4 is N, only one of A4, Az,
Az and A4 is C-Y-R2-R1 and the others are each independently CR";

or

adjacent A1-Az, A>-As or Az-As are each independently of each
other -N(R2-R1)-C(=0)- or -C(=0)-N(R2-R1)- and the remaining As, As,
A1 and A are each independently of each other CR"; and

R4is Hor R".

3. The ophthalmic device or the precursor article for manufacturing an

ophthalmic device according to claim 1 wherein in polymerized

compounds of formula (1) and m1 is 1 said compounds being of formula

(")

(")

wherein R1, -R2-, Y, R3, X, Yo, R', R" and

*

have a meaning as indicated in claim 1 and
A1, Ao, Az, A+ are each independently of each other N or CR" provided
that only one of A1, A2, Az and A4 is N and the others are CR".

PCT/EP2021/062919



10

15

20

25

30

WO 2021/233800

P20-074 SC

-226 -

4. The ophthalmic device or the precursor article for manufacturing an

ophthalmic device according to one or more of claims 1 to 3 comprising
an oligomer, polymer or copolymer comprising a constitutional unit M°
based on formulae (1), (I') or (I'") where R1 on each occurrence is
polymerized, R1 thus forms the regioregular, alternated, regiorandom,
statistical, block or random oligomer or polymer backbone or is part of

the copolymer backbone.

. The ophthalmic device or the precursor article for manufacturing an

ophthalmic device according to one or more of claims 1 to 4 where said

polymerized group R1 is of formulae (1-p), (2-p), (3-p) or (4-p)

~o | o | ~No | Rs. |
HaC” \** CoHys” \** i A Rs . R,
p @ 6D @

1

where the asterisk “* within formulae (1-p) to (4-p) denotes a linkage to
the adjacent repeating unit in the polymer chain or oligomer chain or to
a terminal end group, the asterisk “**” within formulae (1-p) to (4-p)
denotes the linkage to the remainder of formulae (1), (I') or (I") and Rs,

Rs, R7, X11 and ¢ has a meaning according to claim 1.

. The ophthalmic device or the precursor article for manufacturing an

ophthalmic device according to one or more of claims 1 to 5 wherein the
constitutional unit M° is of formulae (M°-I'-a), (M°-I'-b), (M°-I'-c), (M°-I'-d),

PCT/EP2021/062919
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(MO-I'-e), (M°-I'-f), (M®-I'-g), (M°-I'-h), (M°-I'-i) or (M°-I"),

X11leRo-Y

X FHo (M-I'-a)
Aa\ Z
7 R,
Rs3

AZL[
(X411 Rz'Y A X Yo
| = (MO-I'-b)
N~
Aq
R4
R
1
A
I / (M°-I'c)
A
/27 [X11le-Ro-Y : Ry
K

[X11]le-R2-Y  Rs (MO-I'-d)

[X11]e- Rz
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(MO-1'-)
Rs *
X11]-R
/2;[ e N T
R o
6 + Ry A (M°-I-g)
o) A R
4
Rs3
(o) A1 X Y0
Rs. N (Me-I"h)
/27[)(11]6'?2 Z Ry
R
RG « Rz 3
% 0_|'-j
Rs P (MO-1'-i)
[X11]eRo
R6 « Rz
A Y
ﬁz/ 1\ x 0
As\A4/ [ _Rs  (MO-I")
Y—Rg—[xﬂ]cAS\
R3
R7 * RG

where R1, -Ra2-, X, Yo, Y, A1, Az, Az, A4, R3, R4, Rs, Rs, R7, X411, c and

. have a meaning according to claim 1 and R4 is R'

and where the asterisk “*” denotes at each occurrence a linkage to the
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adjacent repeating unit in the polymer chain or oligomer chain or to a

terminal end group.

. The ophthalmic device or the precursor article for manufacturing an

ophthalmic device according to one or more of claims 1 to 6 comprising
beside of the at least one polymerized compound of formulae (1), (I') or
(") or the constitutional unit M° of formulae (M°-I'-a), (M°-I'-b), (M°-I'-c),
(MO-I'-d), (MO-I'-e), (MC-I'-f), (MO-I'-g), (MO-I'-h), (M°-I'-i) or (MC-I") at least
one further polymerized monomer selected from the group consisting of
styrene, ethoxyethyl methacrylate (EOEMA), methyl methacrylate
(MMA), methyl acrylate, n-alkyl acrylates (the n-alkyl group comprising
2-20 C-atoms), n-alkyl methacrylates (the n-alkyl group comprising 2-20
C-atoms), i-alkyl acrylates (the i-alkyl group comprising 3-20 C-

atoms), i-alkyl methacrylates (the i-alkyl group comprising 3-20 C-
atoms), ethoxyethoxy ethylacrylate (EEEA), 2-hydroxyethyl
methacrylate (HEMA), tetrahydrofuryl methacrylate (THFMA),
glycidylmethacrylate (GMA), 16-hydroxyhexadecyl acrylate, 16-
hydroxyhexadecyl methacrylate, 18-hydroxyoctadecyl acrylate, 18-
hydroxyoctadecyl methacrylate, 2-phenoxyethyl acrylate (EGPEA),
heptafluorobutyl acrylate, heptafluorobutyl methacrylate, hexafluorobutyl
acrylate, hexafluorobutyl methacrylate, hexafluoroisopropyl acrylate,
hexafluoroisopropyle methacrylate, octafluoropentyl acrylate,
octafluoropentyl methacrylate, petanfluoropropyl acrylate,
pentafluoropropyl methacrylate, tetrafluoropropyl methacrylate,
trifluoroethyl acrylate, trifluoroethyl methacrylate, Bisphenol A diacrylate-
1 EO/Phenol (BPADA), 2-[3'-2'H-benzotriazol- 2'-yl)-4'-
hydroxyphenyllethyl methacrylate (BTPEM) or
ehtyleneglycoldimethacrylate.

. The ophthalmic device or the precursor article for manufacturing an

ophthalmic device according to claim 7 wherein the at least one further

polymerized monomer is selected from methyl methacrylate, 2-

PCT/EP2021/062919
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hydroxyethyl methacrylate, 2-phenoxyethyl acrylate, ethoxyethoxy
ethylacrylate, 8-methylnonyl methacrylate, n-butyl methacrylate, 2-ethyl

hexylmethacrylate or a mixture thereof.

9. The ophthalmic device or the precursor article for manufacturing an
ophthalmic device according to one or more of claims 1 to 8 wherein -
R2- is at each occurrence independently —(C(R)2)o— and R and o have a

meaning as indicated in claim 1.

10. The ophthalmic device or the precursor article for manufacturing an
ophthalmic device according to one or more of claims 1 to 9 wherein X
is OandYgis O.

11. The ophthalmic device or the precursor article for manufacturing an
ophthalmic device according to one or more of claims 1 to 10 wherein
polymerized R+ is at each occurrence independently derived from an

acryl or methacryl radical.

12. The precursor article for manufacturing an ophthalmic device according
to one or more of claims 1 to 11 wherein said precursor article is a blank
which may be transformed into an eye implant, preferably an intraocular

lens.

13. Process of forming an ophthalmic device or a precursor article for
manufacturing an ophthalmic device according to one or more of claims
1 to 12, said process comprising the steps of
- providing a composition comprising at least one compound of formulae
(D, (I or (I'") as described in one or more of claims 1 to 3, 9 and 10
and/or an oligomer or polymer as described in one or more of claims 4
to 8 and 11 but having at least one reactive group left for polymerization
and optionally further monomers different from compounds of formulae

(N, (I or (I'"y and/or crosslinking agents and/or UV absorbers and/or
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radical initiators:
- subsequently forming the ophthalmic device or precursor article of said

composition.

14. Process of changing the optical properties of an ophthalmic device or a
precursor article for manufacturing an ophthalmic device according to
one or more of claims 1 to 12, said process comprising the steps of
- providing an ophthalmic device or a precursor article according to
claim 13, and
- subsequently exposing said ophthalmic device or said precursor article
to irradiation having a wavelength of at least 200 nm and at most 1500

nm.

15. Ophthalmic device or precursor article for manufacturing an ophthalmic

device obtainable by the process according to claim 14.

16. Oligomer, polymer or copolymer comprising at least one polymerized

compound of formula (l) as described in claim 1.

17.Polymer according to claim 16 comprising beside of the polymerized
compounds of formula (I) at least one further polymerized monomer
selected from the group consisting of styrene, ethoxyethyl methacrylate
(EOEMA), methyl methacrylate (MMA), methyl acrylate, n-alkyl
acrylates (the n-alkyl group comprising 2-20 C-atoms), n-alkyl
methacrylates (the n-alkyl group comprising 2-20 C-atoms), i-alkyl
acrylates (the i-alkyl group comprising 3-20 C-atoms), i-
alkyl methacrylates (the i-alkyl group comprising 3-20 C-atoms),
ethoxyethoxy ethylacrylate (EEEA), 2-hydroxyethyl methacrylate
(HEMA), tetrahydrofuryl methacrylate (THFMA), glycidylmethacrylate
(GMA), 16-hydroxyhexadecyl acrylate, 16-hydroxyhexadecyl
methacrylate, 18-hydroxyoctadecyl acrylate, 18-hydroxyoctadecyl
methacrylate, 2-phenoxyethyl acrylate (EGPEA), heptafluorobutyl
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acrylate, heptafluorobutyl methacrylate, hexafluorobutyl acrylate,
hexafluorobutyl methacrylate, hexafluoroisopropyl acrylate,
hexafluoroisopropyle methacrylate, octafluoropentyl acrylate,
octafluoropentyl methacrylate, petanfluoropropyl acrylate,

pentafluoropropyl methacrylate, tetrafluoropropyl methacrylate,

trifluoroethyl acrylate, trifluoroethyl methacrylate, Bisphenol A diacrylate-

1 EO/Phenol (BPADA), 2-[3'-2'H-benzotriazol- 2'-yl)-4'-
hydroxyphenyllethyl methacrylate (BTPEM) or

ehtyleneglycoldimethacrylate.

18. Composition for polymerization comprising at least one compound of
formulae (1), (I') or (I") as described in one or more of claims 1 to 3, 9
and 10 and/or an oligomer or polymer according to claim 16 or 17
having at least one reactive group left for polymerization and/or a
crosslinking agent and/or a UV absorber and/or a radical initiator and

optionally further monomers different from compounds of formulae (1),

(I or (I).

19. Compounds of formula (1)

ﬁz
As A ()
Aq
[Y-R2]m1—Ry4
Rs3
wherein
the divalent group is selected from the group of

formulae (B-1), (B-2), (B-3), (B-4) or (B-5)

* Y1_Y2
(R) Ve

n1
El
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Y1—Y2 Y1—Y%
\ \
* 4</ N Y4 (B—3) * / /Y3 (B'4)
Y3__< — Y4
* Y5 *
w7, es

(Rn2

the asterisk * indicates the linkage to the remainder of formula (1);

1

Y1, Y2, Y3, Y4 are each independently of each other CR' or N, provided
that only one of Y1, Y2, Yz and Y4 is N and the others are CR’;
Ysis O, S or NRg;

Rs is at each occurrence independently selected from a linear or
branched alkyl group having 1 to 10 C atoms or a linear or
branched partially or fully fluorinated alkyl group having 1 to 10 C
atoms;

A1, Az, As, A4 are each independently of each other N, CR" or C-Y-R»-
R4, provided that in case m1 is 1 only one of A1, Acand Az is N
and the others and A4 are CR" and provided that in case m1 is 0O,
only one of A1, Az and Az is N, only one of A1, Az, Az and A4 is C-
Y-R>-R+ and the others are each independently CR";

or

in case of m1 is 0, adjacent A1-Az, A>-Az or As-A4 are each
independently of each other -N(R2-R1)-C(=0)- or -C(=0)-N(R>-
R1)- and the remaining As, A4, A1 and Az are each independently
of each other CR";

Y is independently of each other O, S, SO, or a bond;

m1 isOor1;

n1 is 4;
n2 is 2;
R’ is at each occurrence independently selected from the group

consisting of H, F, SFs, CN, SO2CF3, a linear or branched, non-
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halogenated, partially or completely halogenated alkyl group
having 1 to 20 C atoms, a non-halogenated, partially or
completely halogenated cycloalkyl group having 3 to 6 C atoms,
a linear or branched, non-halogenated, partially or completely
halogenated alkoxy group having 1 to 20 C atoms and a linear or
branched, non-halogenated, partially or completely halogenated
thioalkyl group having 1 to 20 C atoms;

is at each occurrence independently selected from the group
consisting of H, F, Cl, Br, CN, SO>CF3, a linear or branched,
non-halogenated, partially or completely halogenated alkyl group
having 1 to 20 C atoms, a non-halogenated, partially or
completely halogenated cycloalkyl group having 3 to 6 C atoms,
a linear or branched, non-halogenated, partially or completely
halogenated alkoxy group having 1 to 20 C atoms and a linear or
branched, non-halogenated and partially or completely
halogenated thioalkyl group having 1 to 20 C atoms;

is a trialkoxysilyl group or a dialkoxyalkylsilyl group where the
alkyl and/or alkoxy groups are each independently linear or
branched having 1 to 6 C atoms, or a silyl group of formula (1),

(2) or (3) or a polymerizable group of formula (4),

T leyl T alkyl
alkyl—Si—N * —Si—N
| (1M |1, )
N—Sll—alkyl N—S,I—*
alkyl * alkyl *
aIITyI . Rs
|
alkyl—Si—N X «
0 3) / I “)
l}l—Sll—aIkyI Rs
* alkyl R;

1 1

where alkyl means at each occurrence independently of each
other a linear or branched alkyl group having 1 to 6 C atoms and

the asterisk “*” denotes at each occurrence independently of

PCT/EP2021/062919
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each other a linkage to the linker -Rz-, -R2-Y or [Y-Rz-]m1;
and wherein

Xi1 is selected from the group consisting of O, S, O-SO-,
S02-0, C(=0), OC(=0), C(=0)0, S(C=0) and (C=0)S,

Rs, Rs, R7  are at each occurrence independently of each
other selected from the group consisting of H, F, a linear or
branched, non-fluorinated, partially or completely fluorinated

alkyl group having 1 to 20 C atoms and aryl with 6 to 14 C atoms

and

c isOor1;

is =(C(R)2)o—, or =(C(R)2)p—Xs—(C(R)2)q—(X9)s—(C(R)2)—(X10)t-
(C(R)2)u;

R is at each occurrence independently selected from the group
consisting of H, F, a linear or branched alkyl group having 1 to 4
C atoms or a linear or branched partially or fully fluorinated alkyl
group having 1 to 4 C atoms;

0 is O to 20,

Xs, Xo,X10  are at each occurrence independently O, S, SOa, or
NRo,

s, t isOor1,

P, g are at each occurrence independently selected from the
group consisting of 1 to 10,

r,u are at each occurrence independently selected from the
group consisting of 0 to 10, wherein the overall number of atoms
for —=(C(R)2)p—Xs—(C(R)2)q—(Xe)s—(C(R)2)—(X10)t-(C(R)2)u- is up to
20 atoms,

is at each occurrence independently selected from the group
consisting of a linear or branched alkyl group having 1 to 4 C
atoms and a linear or branched partially or fully fluorinated alkyl

group having 1 to 4 C atoms;

PCT/EP2021/062919
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R3 is H, F, CI, Br, CN or a linear or branched, non-halogenated,
partially or completely halogenated alkyl group having 1to 20 C
atoms;

R4 is R'incase m1is O;

R4 is Ry incasem1is 1 and

provided that incase of m1is 0, Yis O or S, Az is C-Y-R2>-Rj,

*

¢

the divalent group is in position 3 and is selected
from formulae (B-3) and (B-4) where Y4 within formula (B-3) is N and
where Y3 in formula (B-4)is N, cis 1,

provided that in case of m1is 1, Az is CR" and R" is a linear or
branched, non-halogenated, partially or completely halogenated alkoxy
group having 1 to 20 C atoms and a linear or branched, non-
halogenated and partially or completely halogenated thioalkyl group

having 1 to 20 C atoms,

*

*

is in position 3 and is selected

¢

the divalent group
from formula (B-3), Y2 within formula (B-3) is CR' and R' is H, Y4 within
formula (B-3)is N, and Yisabond, Oor S, cis 1;

provided that in case of m1is 1, Yis abond, cis O, Rz is Cl and

*

¢

the divalent group is in position 3, 0 is 5 to 20;

provided that in case of m1is 0, Yisabond or O, cis 0, Rz is Cl and

*

*

is in position 3, 0 is 7 to 20;

¢

the divalent group
provided that in case of m1is 0, Xis O, YoisOand Y is abond, cis 1
and X11is O, S, 0-S02, S0»-0, OC(=0), C(=0)0, S(C=0) and (C=0)S;
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provided that in case of m1is 1, Xis Oand Yo is O, 0 is 5 to 20;

provided that in case of m1is 1, cis O, Y is a bond or O and

*

*

the divalent group is in position 3, o is 11 to 20;

provided that in case of m1is 1, A1or Azis N, Y is abond, cis O,

*

*

the divalent group is in position 3, ois 7 to 20 and
provided that in case of m1is 0, X is O, Yois O,YisOor S, cis 0, Az is
C-Y-R2-R1, Az is Br, A1 is N,

*

*

the divalent group is in position 4 and is selected
from formulae (B-1), (B-3) and (B-4), o is 2 to 20.

PCT/EP2021/062919



