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Description

The present invention relates to polymers, to a process for the preparation of these polymers, to

5 intermediates, to electronic devices comprising these polymers, as well as to the use of these

polymers as semiconducting material.

Organic semiconducting materials can be used in electronic devices such as organic photovol-

taic devices (OPVs), organic field-effect transistors (OFETs), organic light emitting diodes

10 (OLEDs), organic photodiodes (OPDs) and organic electrochromic devices (ECDs).

It is desirable that the organic semiconducting materials are compatible with liquid processing

techniques such as spin coating as liquid processing techniques are convenient from the point

of processability, and thus allow the production of low cost organic semiconducting material-

15 based electronic devices. In addition, liquid processing techniques are also compatible with

plastic substrates, and thus allow the production of light weight and mechanically flexible organ-

ic semiconducting material-based electronic devices.

For application in organic photovoltaic devices (OPVs), organic field-effect transistors (OFETs),
20 and organic photodiodes (OPDs), it is further desirable that the organic semiconducting materi-

als show high charge carrier mobility.

For application in organic photovoltaic devices (OPVs) and organic photodiodes (OPDs), the

organic semiconducting materials should also show a strong absorption of the visible light and

25 of the near infra-red light.

The use of iso-indigo-type compounds as semiconducting materials in electronic devices is

known in the art.

30 WO 2009/053291 describes semiconducting polymers comprising the following units
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35
and organic field effect transistors comprising these polymers.

It was the object of the present invention to provide organic semiconducting materials.
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2
This object is solved by the polymers of claim 1, the process of claim 11, the intermediates of

claim 12, and the electronic device of claim 13 und the use of claim 15.

The polymers of the present invention comprise at least one unit of formula

3X

e

X

10

wherein

X", X' and X' are independently from each other 0, S or NR",

A is selected from the group consisting of

*1

and

A1 A3

15 B is selected from the group consisting of

'-M*
X

*3

B1 B2 B3 B4

x'
*3&

„x'
X

and

20

B5 B6 B7

wherein

X4, X'and X'are independentlyfrom each other 0, S or NR",
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3
A1, A2, A3, B1, B2, B3, B4, B5, B6 or B7 can be substituted with one to three substituents

R~,

R" is at each occurrence selected from the group consisting of H, C«pp-alkyl, C& &pp-alkenyl,

Cp ~pp-alkynyl, C& &&-cycloalkyl, Cp &8-aryl, a 5 to 20 membered heteroaryl, C(0)-C«pp-alkyl,

C(0)-C& &&-cycloalkyl and C(0)-OC«pp-alkyl,

wherein

10

15

Cq happ-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can be substituted with one to fourty substitu-

ents independently selected from the group consisting of C& 8-cycloalkyl, Cp «-aryl, 5 to 14

membered heteroaryl, 0Ra QC(0)-Ra C(0)-0Ra C(0)-Ra NRaR', NRa-C(0)R', C(0)-
NRaRb N[C(Q)Ra][C(Q)Rb] $Ra $i(Rsia)(Rsib)(Rsic) Q $i(Rsia)(Rsib)(Rsic) halogen CN

and NO&, and at least two CH&-groups, but not adjacent CH&-groups, of C«pp-alkyl, C& &pp-

alkenyl and C& &pp-alkynyl can be replaced by 0 or S,

20

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl,

Cp «-aryl, 5 to 14 membered heteroaryl, OR' OC(0)-R' C(0)-OR' C(0)-R' NR'R', NR'-

C(0)R', C(0)-NR'R', N[C(0)R'][C(0)R'], SR', Si(R ")(R ")(R "), -0-Si(R ")(R ")(R "),
halogen, CN, and NO&, and one or two CH&-groups, but not adjacent CH&-groups, of C& &&-

cycloalkyl can be replaced by 0, S, OC(0), CO, NR' or NR'-CO,

25
Cp &8-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& pp-alkyl, C& pp-alkenyl, C& pp-alkynyl,

C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered heteroaryl, OR', OC(0)-R', C(0)-OR', C(0)-
R', NR'R', NR'-C(0)R', C(0)-NR'R', N[C(0)R'][C(0)R'], SR', Si(R ")(R ")(R "),
-O-Si(Rsia)(Rsib)(Rsic), halogen, CN, and NOz,

30 wherein

R' and R' are independently selected from the group consisting of H, C& pp-alkyl,

Cp pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl and 5 to 14 membered heteroaryl,

35

40

Rs" Rs" and Rs" are independently selected from the group consisting of H,

Cq pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered het-

eroaryl, O-C& pp-alkyl, O-C& pp-alkenyl, O-C& pp-alkynyl, O-C& 8-cycloalkyl, 0-Cp «-aryl,

0-5 to 14 membered heteroaryl, -[0-SiRS"Rs"].-Rs", NR'R' halogen and 0-C(0)-R',
wherein

o is an integer from 1 to 50,

Rs", Rs", Rs" are independently selected from the group consisting of H, C& pp-alkyl,

Cp pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered heteroaryl,
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0-C~ 6p-alkyl, O-C& 6p-alkenyl, O-C& 6p-alkynyl, O-C& 8-cycloalkyl, 0-C6 «-aryl, 0-5 to

14 membered heteroaryl, -[0-SiRS'gR""],-R"', NR"R", halogen and 0-C(0)-R";
wherein

p is an integer from 1 to 50,
Rs'p R"", Rs" are independently selected from the group consisting of H, C& 3p-

alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 membered

heteroaryl, 0-Cq 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& 6-cycloalkyl, 0-
C6 qp-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3, NR"'R'", halogen and

0-C(0)-R

R', R', R", R", R"' and R"' are independently selected from the group consisting

of H, C~ 6p-alkyl, C& 6p-alkenyl, C& 6p-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14

membered heteroaryl,

15

20

C~ 6p-alkyl, C& 6p-alkenyl and C& 6p-alkynyl can be substituted with one to twenty sub-

stituents selected from the group consisting of C& 6-cycloalkyl, C6 &p-aryl, OR',

QC(Q) Rc C(Q) QRc C(Q) Rc NRcRd NRc C(Q)Rd C(Q) NRcRd

N [C(0)Rc][C(0)Rd] SRc Sj(Rsij)(Rsik)(Rsil) Q $ j(Rsij)(Rsik)(Rsil) halogen, C N, and

NO&, and at least two CH&-groups, but not adjacent CH&-groups, of C& 6p-alkyl, C& 6p-

alkenyl and C& 6p-alkynyl can be replaced by 0 or S,

25

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C& 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl,

QRc QC(Q) Rc C(Q) QRc C(Q) Rc NRcRd NRc C(Q)Rd C(Q) NRcRd

N [C(0)Rc][C(0)Rd] SRc Sj(Rsij)(Rsik)(Rsil) Q $ j(Rsij)(Rsik)(Rsil) halogen, C N, and

NO&, and one or two CH&-groups, but not adjacent CH&-groups, of C&8-cycloalkyl

can be replaced by 0, S, OC(0), CO, NR' or NR'-CO,

30
C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C& 3p-alkyl, C& 3p-

alkenyl, C&3p-alkynyl, C&6-cycloalkyl, C6 &p-aryl, OR' OC(0)-R' C(0)-OR' C(0)-R'
NRcRd NRc C(Q)Rd C(Q) NRcRd N[C(Q)Rc][C(Q)Rd] $Rc $j(Rsij)(Rsik)(Rsil)

-0-Sj(R 'j)(R ' )(R '), halogen, CN and NOz, '

35 wherein

R' and R' are independently selected from the group consisting of H, C& 3p-alkyl,

Cz 3p-alkenyl and C& 3p-alkynyl,

40

Rs'i, R"' and Rs'i are independently selected from the group consisting of H,

Cq 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 mem-

bered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& 6-cycloalkyl,
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0-C6 tp-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRS'mRS'"] -Rs", NR'R', halo-

gen, and 0-C(0)-R',
wherein

q is an integer from 1 to 50,

10

15

Rs™,Rs'", Rs" are independently selected from the group consisting of H, C&

3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 mem-

bered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& 6-

cycloalkyl, 0-C6 &p-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRS'PRS'q],-R"',
NR"R", halogen, and 0-C(0)-R";

wherein

r is an integer from 1 to 50,
Rs'P, Rs'q, R"' are independently selected from the group consisting of H,

Ct 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10
membered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, 0-
C& 6-cycloalkyl, 0-C6 &p-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3,

NR"'R"', halogen and 0-C(0)-R"',

20

R', R', R", R", R"' and R"' are independently selected from the group con-

sisting of H, C& 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl,

and 5 to 10 membered heteroaryl,

25

Ct 3p-alkyl, C& 3p-alkenyl and C& ~p-alkynyl can be substituted with one to ten sub-

stituents selected from the group consisting of halogen, CN and NO~,

30

R' is at each occurrence selected from the group consisting of C& 3p-alkyl, C& 3p-alkenyl, C& 3p-

alkynyl, C& &&-cycloalkyl, C6 &8-aryl, 5 to 20 membered heteroaryl, OR'", OC(0)-R'", C(0)-
OR'", C(0)-R'", NR'"R", NR'"-C(0)R", C(0)-NR'"R", N[C(0)R'"][C(0)R"],SR'", halogen,

CN SjRsisRsitRsiu and QH

wherein

35

R'" and R" and are independently selected from the group consisting of H, C& 3p-alkyl,

Cp 3p-alkenyl, C& 3p-alkynyl, C& &&-cycloalkyl, C6 &8-aryl and 5 to 20 membered heteroaryl,

and

40

Ct 3p-alkyl, C& 3p-alkenyl and C& 3p-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& 8-cycloalkyl, C6 «-aryl, 5 to 14

membered heteroaryl, OR' OC(0)-R' C(0)-OR' C(0)-R' NR'R', NR'-C(0)R', C(0)-
NR'R', N[C(0)R'][C(0)Rt], SR' halogen, CN, SiR "R "R '" and NQ&', and at least two

CH&-groups, but not adjacent CH&-groups, of C& 3p-alkyl, C& 3p-alkenyl and C& 3p-alkynyl can

be replaced by 0 or S,
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C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& 8-cycloalkyl,

C6 «-aryl, 5 to 14 membered heteroaryl, OR' OC(O)-R' C(O)-OR' C(O)-R' NR'R', NR'-

C(Q)R', C(Q)-NR'R', N[C(Q)R'][C(Q)Rf], SR' halogen, CN, SiR "R "R '" and NQ&', and

one or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced

by 0, S, OC(O), CO, NR' or NR'-CO,

10
C6 &8-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& 8-cycloalkyl, C6 «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-R', C(O)-OR', C(O)-
R', NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)Rf], SR', halogen, CN, SiRS"Rs"Rs'"

and NO~,

15 wherein

Rs", Rs" and Rs'" are independently from each other selected from the group consisting

of H, C~ po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, phenyl and O-Si(CH3)3,

20

25

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered heteroaryl,

wherein

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 mem-

bered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-C(O)R", C(O)-
NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

30

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5

to 10 membered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-

C(O)R", C(O)-NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

35

C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 membered heteroaryl, OR&,

OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR" NRg-C(O)R" C(O)-NRgR"

N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

40

wherein

Rg and R" are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein
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7
C~ ~o-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~,

5 nis0, 1, 2or3,
mis0, 1, 2or3,

and

10 L" and are L' are independently from each other and at each occurrence selected from the

group consisting of C6 &8-arylene, 5 to 20 membered heteroarylene,

and

15

20

wherein

C6 &8-arylene and 5 to 20 membered heteroarylene can be substituted with one to six substit-

uents R' at each occurrence selected from the group consisting of C& 3o-alkyl, C& 3o-alkenyl,

Cp 3o-alkynyl, C& &&-cycloalkyl, C6 &8-aryl and 5 to 20 membered heteroaryl, OR'", OC(O)-R'",

C(O)-OR3" C(O)-R3" NR3" R3 NR3"-C(O)R3 C(O)-NR3" R3 N[C(O)R3"][C(O)R3 ] SR3"

halogen CN SiRs"R ' R '" and QH and

wherein

and *~+*

25 can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, C6 &8-aryl and 5 to

20 membered heteroaryl, C(O)-R4", C(O)-NR4" R4', C(O)-OR4" and CN,

30
wherein

R'", R", R4" und R4' are independently from each other and at each occurrence selected

from the group consisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, C6

&8-aryl and 5 to 20 membered heteroaryl, and

35

40

wherein

C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& 8-cycloalkyl, C6 «-aryl, 5 to 14

membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-NR'Ri,

N[C(O)R'][C(O)Ri], SR', halogen, CN, SiRs"Rs'WRs'" and NO&, and at least two CH&-groups,

but not adjacent CH&-groups of C& 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be replaced

byO orS,
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C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& &-cycloalkyl,

C& «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-

C(Q)Ri, C(Q)-NR'Ri, N[C(Q)R'][C(Q)Ri], SR', halogen, CN, SiR "R ' R '" and NQ&,'and one

or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced by 0,
S, OC(O), CO, NR' or NR'-CO,

10
Cs «-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& &-cycloalkyl, Cs «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R',

NRRi, NR-C(O)Ri, C(O)-NRRi, N[C(O)R][C(O)Ri], SR, halogen, CN, SiRsivRsiwRsix an

NOz,

15 wherein

Rs", Rs'w, Rs'" are independently from each other selected from the group consisting of H,

C~ po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, phenyl and O-Si(CH3)3,

20

25

R' and R& are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& &-cycloalkyl, Cs «-aryl, and 5 to 14 membered heteroaryl,

wherein

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& s-cycloalkyl, Cs &o-aryl, 5 to 10 mem-

bered heteroaryl, OR', OC(O)-R~, C(O)-OR', C(O)-R', NR'R~, NR'-C(O)R~, C(O)-
NR'R~, N[C(O)R'][C(O)R~], SR' halogen, CN, and NO~.,

30

C& &-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, Cs &o-aryl, 5

to 10 membered heteroaryl, OR', OC(O)-R~, C(O)-OR', C(O)-R', NR'R~, NR'-C(O)R~,

C(O)-NR'R~ N[C(O)R'][C(O)R~] SR' halogen, CN, and NO~.,

35

Cs «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& s-cycloalkyl, Cs &o-aryl, 5 to 10 membered heteroaryl, OR',

OC(O)-R, C(O)-OR' C(O)-R' NR'R, NR'-C(O)R, C(O)-NR'R, N[C(O)R'][C(O)R],
SR', halogen, CN, and NO~,

40

wherein

R' and R~ are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein
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9
C~ ~o-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~

5 Halogen can be F, Cl, Br and I.

10

15

C& 4-alkyl, C~-~o-alkyl, C1-20 alkyl, C~-3o-alkyl, C& 36-alkyl, C~-so-alkyl, C~-6o-alkyl and C~-~oo-alkyl can

be branched or unbranched. Examples of C& 4-alkyl are methyl, ethyl, n-propyl, isopropyl, n-

butyl, sec-butyl, isobutyl and tert-butyl. Examples of C«o-alkyl are C& 4-alkyl, n-pentyl, neopen-

tyl, isopentyl, n-(1-ethyl)propyl, n-hexyl, n-heptyl, n-octyl, n-(2-ethyl)hexyl, n-nonyl and n-decyl.

Examples of C& &o-alkyl are C«o-alkyl and n-undecyl, n-dodecyl, n-undecyl, n-dodecyl,

n-tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl, n-heptadecyl, n-octadecyl, n-nonadecyl and

n-icosyl (C&o). Examples of C& 3o-alkyl, C& 36-alkyl, C& M-alkyl, C& 6o-alkyl and C«oo-alkyl are C& &o-

alkyl and n-docosyl (C»), n-tetracosyl (C&4), n-hexacosyl (C&6), n-octacosyl (C») and n-triacontyl

(C3o).

Cp ~o-alkenyl, C& &o-alkenyl, C& 3o-alkenyl, C& 6o-alkenyl and C& &oo-alkenyl can be branched or

unbranched. Examples of C& &o-alkenyl are vinyl, propenyl, cis-2-butenyl, trans-2-butenyl,

3-butenyl, cis-2-pentenyl, trans-2-pentenyl, cis-3-pentenyl, trans-3-pentenyl, 4-pentenyl, 2-

20 methyl-3-butenyl, hexenyl, heptenyl, octenyl, nonenyl and docenyl. Examples of C»o-alkenyl,

Cp 6o-alkenyl and C& &oo-alkenyl are C& &o-alkenyl and linoleyl (C&8), linolenyl (C&8), oleyl (C&8), and

arachidonyl (C&o). Examples of C& 3o-alkenyl are C»o-alkenyl and erucyl (C»).

Cp qo-alkynyl, C& &o-alkynyl, C& 3o-alkynyl, C& 6o-alkynyl and C& &oo-alkynyl can be branched or un-

25 branched. Examples of C& &o-alkynyl are ethynyl, 2-propynyl, 2-butynyl, 3-butynyl, pentynyl,

hexynyl, heptynyl, octynyl, nonynyl and decynyl. Examples of C»o-alkynyl, C& 3o-alkenyl, C& 6o-

alkynyl and C& &oo-alkynyl are undecynyl, dodecynyl, undecynyl, dodecynyl, tridecynyl,

tetradecynyl, pentadecynyl, hexadecynyl, heptadecynyl, octadecynyl, nonadecynyl and icosynyl

(C~o).

30
Examples of C& 6-cycloalkyl are cyclopentyl and cyclohexyl. Examples of C& 8-cycloalkyl are C& 6-

cycloalkyl and cycloheptyl and cyclooctyl. C& &&-cycloalkyl are C& 8-cycloalkyl and cyclononyl,

cyclodecyl, cycloundecyl and cyclododecyl.

35
Examples of C6 &o-aryl are phenyl,

and
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Examples of C6 «-aryl are C6 &0-aryl and

and

10 Examples of C6 &8-aryl are C6 «-aryl and

and X / i /

15

5 to 10 membered heteroaryl are 5 to 10 membered monocyclic or polycyclic, such as dicyclic,

tricyclic or tetracyclic, ring systems, which comprise at least one heteroaromatic ring, and which

20 may also comprise non-aromatic rings, which may be substituted by =O.
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5 to 14 membered heteroaryl are 5 to 14 membered monocyclic or polycyclic, such as dicyclic,

tricyclic or tetracyclic, ring systems, which comprise at least one heteroaromatic ring, and which

may also comprise non-aromatic rings, which may be substituted by =O.

5 5 to 20 membered heteroaryl are 5 to 20 membered monocyclic or polycyclic, such as dicyclic,

tricyclic or tetracyclic, ring systems, which comprise at least one heteroaromatic ring, and which

may also comprise non-aromatic rings, which may be substituted by =O.

10 Examples of 5 to 10 membered heteroaryl are
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S

examples of 5 to 14 membered heteroaryl are the examples given for the 5 to 10 membered

5 heteroaryl and
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15 examples of 5 to 20 membered heteroaryl are the examples given for the 5 to 14 membered

heteroaryl and
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1pp R101RX/
Si

I i li ilS
Si

100 101/X

10

wherein

R""and R"'" are independently and at each occurrence selected from the group consisting

of H, C1 2p-alkyl, C2 2p-alkenyl, C2 2p-alkynyl, C5 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered

heteroaryl, or R""and R"'", if attached to the same atom, together with the atom, to which

they are attached, form a 5 to 12 membered ring system,

wherein

C1 2p-alkyl, C2 2p-alkenyl and C2 2p-alkynyl can be substituted with one to five substitu-

ents selected from the group consisting of C5 6-cycloalkyl, C61p-aryl, 5 to 10 membered

heteroaryl, ORq, OC(O)-Rq, C(O)-ORq, C(O)-Rq, NRqR' NRq-C(O)R' C(O)-NRqR'

N[C(O)Rq][C(O)R' ], SRq, halogen, CN, and NO2.,

15 C5 8-cycloalkyl can be substituted with one to five substituents selected from the group

consisting of C1 1p-alkyl, C21p-alkenyl, C21p-alkynyl, C56-cycloalkyl, C61p-aryl, 5 to 10
membered heteroaryl, ORq, OC(O)-Rq, C(O)-ORq, C(O)-Rq, NRqR', NRq-C(O)R', C(O)-
NRqR', N[C(O)Rq][C(O)R' ], SRq, halogen, CN, and NO2.,

20

25

30

35

C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five substitu-

ents independently selected from the group consisting of C1 1p-alkyl, C21p-alkenyl,

C2 1p-alkynyl, C5 6-cycloalkyl, C6 1p-aryl, 5 to 10 membered heteroaryl, ORq, OC(O)-Rq,

C(O)-ORq, C(O)-Rq, NRqR' NRq-C(O)R' C(O)-NRqR' N[C(O)Rq][C(O)R'] SRq, halo-

gen, CN, and NO2.,

5 to 12 membered ring system can be substituted with one to five substituents selected

from the group consisting of C1 1p-alkyl, C21p-alkenyl, C21p-alkynyl, C56-cycloalkyl, C61p-

aryl, 5 to 10 membered heteroaryl, ORq, OC(O)-Rq, C(O)-ORq, C(O)-Rq, NRqR', NRq-

C(O)R', C(O)-NRqR', N[C(O)Rq][C(O)R' ], SRq, halogen, CN, and NO2.,

wherein

Rq and R' are independently selected from the group consisting of H, C1 1p-alkyl,

C2 1p-alkenyl and C2 1p-alkynyl,

wherein

C1 1p-alkyl, C2 1p-alkenyl and C2 1p-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of halogen, CN and NO2.
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C618-arylene is a 6 to 18 membered monocyclic or polycyclic, such as dicyclic, tricyclic or tetra-

cyclic, ring system, which comprises at least one C-aromatic ring, and which may also comprise

non-aromatic rings, which may be substituted by =O.

Examples of C618-arylene are

* x/ ~z *

102 R1 03

15
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/
*

X /

R1 02 R103 R102 R1 03 102 R
R

10

wherein

R""and R""are independently and at each occurrence selected from the group consisting

of H, C1 2p-alkyl, C2 2p-alkenyl, C2 2p-alkynyl, C5 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered

heteroaryl, or R""and R"", if attached to the same atom, together with the atom, to which

they are attached, form a 5 to 12 membered ring system,

wherein

C1 2p-alkyl, C2 2p-alkenyl and C2 2p-alkynyl can be substituted with one to five substitu-

ents selected from the group consisting of C5 6-cycloalkyl, C61p-aryl, 5 to 10 membered

heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-NR'R',

N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO2.,

15
C5 8-cycloalkyl can be substituted with one to five substituents selected from the group

consisting of C1 1p-alkyl, C21p-alkenyl, C21p-alkynyl, C56-cycloalkyl, C61p-aryl, 5 to 10
membered heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-
NR'R', N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO2.,

20
C614-aryl and 5 to 14 membered heteroaryl can be substituted with one to five substitu-

ents independently selected from the group consisting of C1 1p-alkyl, C21p-alkenyl,

C2 1p-alkynyl, C5 6-cycloalkyl, C6 1p-aryl, 5 to 10 membered heteroaryl, OR', OC(O)-R',

C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R' ], SR' halogen,

CN, and NO2.,

25 5 to 12 membered ring system can be substituted with one to five substituents selected

from the group consisting of C1 1p-alkyl, C21p-alkenyl, C21p-alkynyl, C56-cycloalkyl, C61p-

aryl, 5 to 10 membered heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-

C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO2.,

30

35

wherein

R' and R' are independently selected from the group consisting of H, C1 1p-alkyl,

C2 1p-alkenyl and C2 1p-alkynyl,

wherein

C1 1p-alkyl, C2 1p-alkenyl and C2 1p-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of halogen, CN and NO2.
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5 to 20 membered heteroarylene is a 5 to 20 membered monocyclic or polycyclic, such as dicy-

clic, tricyclic or tetracyclic, ring system, which comprises at least one heteroaromatic ring, and

which may also comprise non-aromatic rings, which may be substituted by =O.

Examples of 5 to 20 membered heteroarylene are
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wherein
R"'4 and R""are independently and at each occurrence selected from the group consisting

of H, C1 2p-alkyl, C2 2p-alkenyl, C2 2p-alkynyl, C& a-cycloalkyl, C6 «-aryl, and 5 to 14 membered

heteroaryl, or R"'4 and R"", if attached to the same atom, together with the atom, to which

they are attached, form a 5 to 12 membered ring system,
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wherein

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substitu-

ents selected from the group consisting of C& ~-cycloalkyl, C~ &o-aryl, 5 to 10 membered

heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-NR'R',

N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO~.,

10

C»-cycloalkyl can be substituted with one to five substituents selected from the group

consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, 5 to 10
membered heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-
NR'R', N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO~.,

15

Cg ~4-aryl and 5 to 14 membered heteroaryl can be substituted with one to five substitu-

ents independently selected from the group consisting of C«o-alkyl, C& &o-alkenyl,

Cp qo-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, 5 to 10 membered heteroaryl, OR', OC(O)-R',

C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R' ], SR' halogen,

CN, and NO~.,

20

25

5 to 12 membered ring system can be substituted with one to five substituents selected

from the group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& ~-cycloalkyl, C~ &o-

aryl, 5 to 10 membered heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-

C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO~.,

wherein

R' and R' are independently selected from the group consisting of H, C«o-alkyl,

Cp ~o-alkenyl and C& &o-alkynyl,

wherein

C~ ~o-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of halogen, CN and NO~.

The 5 to 12 membered ring system can contain, in addition to the atom, to which R""and R"'",

30 respectively R""and R"", respectively R"'4 and R"", are attached, ring members selected from

the group consisting of CH~, 0, S and NR", werein R" is at each occurrence selected from the

group consisting of H, C«o-alkyl, C& &o-alkenyl and C& &o-alkynyl.

35 Preferably, the polymers of the present invention comprise at least 60% by weight of units of

formula (I) based on the weight of the polymer.

40

More preferably, the polymers of the present invention comprise at least 80% by weight of units

of formula (I) based on the weight of the polymer.

Most preferably, the polymers of the present invention essentially consist of units of formula (I).
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Preferably, X", X' and X' are independently from each other S or NR".

More preferably, X" is S, and X' and X' are NR".

Preferably, A is

10
wherein

A1

X4 is S or NR", and

A1 can be substituted with one substituent R'.

15 More preferably, A is

A1

20
wherein

X4is S and

A1 is not substituted.

25
Preferably, B is selected from the group consisting of

'-M*
X

*3

~x' and

B1 B2 B3
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wherein

X'and X'are independentlyfrom each other S or NR", and

B1, B2 and B3 can be substituted with one to three substituents R'.

More preferably, B is

6X

~x'

B2

10 wherein

X'and X'are independentlyfrom each other S or NR", and

B2 can be substituted with one substituent R'.

15
Most preferably, B is

6X

x'

B2

20

wherein

X'and X'are S, and

B2 is not substituted.

25

Preferably, R" is at each occurrence selected from the group consisting of H, C«pp-alkyl, C& &pp-

alkenyl, C& &pp-alkynyl, C& &&-cycloalkyl, Cs «-aryl, and a 5 to 20 membered heteroaryl,

wherein

30

C~ ~pp-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can be substituted with one to fourty substitu-

ents independently selected from the group consisting of C& &-cycloalkyl, Cs «-aryl, 5 to 14

membered heteroaryl, QR~ QC(Q)-R~ C(Q)-QR~ C(Q)-R~ NR~-C(Q)Rb, C(Q)-NR~Rb,

SRa Si(Rsia)(Rsib)(Rsic) Q-Si(Rsia)(Rsib)(Rsic), halogen and CN; and at least two CHz-

groups, but not adjacent CH&-groups, of C«pp-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can

be replaced by Q or S,
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C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& ~o-alkyl, C& ~o-alkenyl, C& ~o-alkynyl, C& 8-cycloalkyl,

C~ «-aryl, 5 to 14 membered heteroaryl, OR' OC(0)-R' C(0)-OR' C(0)-R' NR'-C(0)R',

C(Q) NRaRb $Ra $j(Rsia)(Rsib)(Rsic) Q $j(Rsia)(Rsib)(Rsic) halpgen and CN and pne pr

two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced by 0, S,
OC(0), CO, NR' or NR'-CO,

10
C~ &8-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& ~o-alkyl, C& ~o-alkenyl, C& ~o-alkynyl,

C& 8-cycloalkyl, C~ «-aryl, 5 to 14 membered heteroaryl, OR', OC(0)-R', C(0)-OR', C(0)-
Ra NRa C(0)R C(0)-NRaRb $Ra Sj(Rsia)(Rsib)(Rsic) 0 Sj(Rsia)(Rsib)(Rsic) halpgen

CN,

15 wherein

R' and R' are independently selected from the group consisting of H, C& ~o-alkyl,

Cp go-alkenyl, C& ~o-alkynyl, C& 8-cycloalkyl, C~ «-aryl and 5 to 14 membered heteroaryl,

20

25

30

Rs" Rs" and Rs" are independently selected from the group consisting of H,

Cq go-alkyl, C& ~o-alkenyl, C& ~o-alkynyl, C& 8-cycloalkyl, C~ «-aryl, 5 to 14 membered het-

eroaryl, O-C& ~o-alkyl, O-C& ~o-alkenyl, O-C& ~o-alkynyl, O-C& 8-cycloalkyl, -[0-SiRS"Rs"],—
Rsif

wherein

o is an integer from 1 to 50,

Rs", Rs" and Rs" are independently selected from the group consisting of H, C& ~o-

alkyl, C& ~o-alkenyl, C& ~o-alkynyl, C& 8-cycloalkyl, C~ «-aryl, -[0-SiRS'gRS'"] -Rs"

wherein

p is an integer from 1 to 50,
Rs'g R""and Rs" are independently selected from the group consisting of H, C& 3o-

alkyl, C~ 3o-alkenyl, C~ 3o-alkynyl, C~ ~-cycloalkyl, C~ ~o-aryl, O-Si(CH3)3,

35

R', R', R", R", R"' and R"' are independently selected from the group consisting

of H, C~ go-alkyl, C& ~o-alkenyl, C& ~o-alkynyl, C& 8-cycloalkyl, C~ «-aryl, and 5 to 14

membered heteroaryl,

40

C~ go-alkyl, C& ~o-alkenyl and C& ~o-alkynyl can be substituted with one to twenty sub-

stituents selected from the group consisting of C& ~-cycloalkyl, C~ &o-aryl, OR',

QC(Q) Rc C(Q) QRc C(Q) Rc NRc C(Q)Rd C(Q) NRcRd $Rc Sj(Rsij)(Rsik)(Rsil)

-0-Si(RS'i)(RS")(Rs'i), halogen, and CN; and at least two CH&-groups, but not adja-

cent CH&-groups, of C& ~o-alkyl, C& go-alkenyl and C& ~o-alkynyl can be replaced by 0
or S,
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C5 &-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C& 3p-alkyl, C23p-alkenyl, C23p-alkynyl, C5 s-cycloalkyl, Cs &p-aryl,

QRc QC(Q) Rc C(Q) QRc C(Q) Rc NRc C(Q)Rd C(Q) NRcRd $Rc

Sj(Rsij)(Rsik)(Rsii) O-Sj(Rsij)(Rsik)(Rsii), halogen, and CN; and one or two CH2-

groups, but not adjacent CH2-groups, of C5 &-cycloalkyl can be replaced by 0, S,
OC(0), CO, NR' oI NR'-CO,

10
Cs ~4-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C& 3p-alkyl, C23p-

alkenyl, C23p-alkynyl, C5s-cycloalkyl, Cs &p-aryl, OR' OC(0)-R' C(0)-OR' C(0)-R'
NRc C(Q)Rd C(Q) NRcRd $Rc $j(l:pij)(l:pik)(l:pii) Q $j(l:pij)(l:pik)(l:pii) halogen and

CN;

15 wherein

R' and R' are independently selected from the group consisting of H, C& 3p-alkyl,

C2 3p-alkenyl and C2 3p-alkynyl,

20

Rs'i, R"' and Rs'i are independently selected from the group consisting of H,

Cq 3p-alkyl, C2 3p-alkenyl, C2 3p-alkynyl, C5 s-cycloalkyl, Cs &p-aryl, -[0-SiRs'mRs'"], —

Rsio

wherein

q is an integer from 1 to 50,

25

30

35

Rs™,Rs'", Rsio are independently selected from the group consisting of H, C&

3p-alkyl, C2 3p-alkenyl, C2 3p-alkynyl, C5 s-cycloalkyl, Cs &p-aryl, 5 to 10 mem-

bered heteroaryl, Q-C& 3p-alkyl, 0-C2 3p-alkenyl, 0-C2 3p-alkynyl, 0-C5 s-

cycloalkyl, 0-Cs &p-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRs'PRs'q], -R"',
NR"R", halogen, and 0-C(0)-R";

wherein

r is an integer from 1 to 50,
Rs'P, Rs'q, R"' are independently selected from the group consisting of H,

Cq 3p-alkyl, C2 3p-alkenyl, C2 3p-alkynyl, C5 s-cycloalkyl, Cs &p-aryl, 5 to 10
membered heteroaryl, Q-C& 3p-alkyl, 0-C2 3p-alkenyl, 0-C2 3p-alkynyl, 0-
C5 s-cycloalkyl, 0-Cs &p-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3,

NR"'R"', halogen and 0-C(0)-R"',

40

R', R', R", R", R"' and R"' are independently selected from the group con-

sisting of H, C& 3p-alkyl, C23p-alkenyl, C23p-alkynyl, C5 s-cycloalkyl, Cs &p-aryl,

and 5 to 10 membered heteroaryl,
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28
C~ 3o-alkyl, C& 3o-alkenyl and C& M-alkynyl can be substituted with one to ten sub-

stituents selected from the group consisting of halogen and CN.

5 More preferably, R" is at each occurrence selected from the group consisting of C«oo-alkyl,

C2-100 alkenyl and C& &QQ-alkynyl,

wherein

10

15

Cq goo-alkyl, C& &oo-alkenyl and C& &oo-alkynyl can be substituted with one to fourty substitu-

ents independently selected from the group consisting of C»-cycloalkyl, C6 «-aryl, 5 to 14

membered heteroaryl, QRa QC(Q)-Ra C(Q)-QRa C(Q)-Ra NRa-C(Q)R', C(Q)-NRaR',

SRa Si(Rsia)(Rsib)(Rsic) O-Si(Rsia)(Rsib)(Rsic), halogen, and CN; and at least two CHz-

groups, but not adjacent CH&-groups, of C«oo-alkyl, C& &oo-alkenyl and C& &oo-alkynyl can

be replaced by 0 or S,

wherein

R' and R' are independently selected from the group consisting of H, C& 6o-alkyl,

Cp 6o-alkenyl, C& 6o-alkynyl, C& &-cycloalkyl, C6 «-aryl and 5 to 14 membered heteroaryl,

20 Rs" Rs" and Rs" are independently selected from the group consisting of H,

Cq 6o-alkyl, C& 6o-alkenyl, C& 6o-alkynyl, C& &-cycloalkyl, C6 «-aryl, -[0-SiRS"Rs"],-Rs"

wherein

o is an integer from 1 to 50,

25

30

Rs", Rs" and Rs" are independently selected from the group consisting of H, C& 6o-

alkyl, C& 6o-alkenyl, C& 6o-alkynyl, C»-cycloalkyl, C6 «-aryl, -[0-SiRS'gRS'"] -Rs"

wherein

p is an integer from 1 to 50,
Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-

alkyl, C~ 3o-alkenyl, C~ 3o-alkynyl, C~ 6-cycloalkyl, C6 ~o-aryl, O-Si(CH3)3,

35

40

R', R', R", R", R"' and R"' are independently selected from the group consisting

of H, C~ 6o-alkyl, C& 6o-alkenyl, C& 6o-alkynyl, C& &-cycloalkyl, C6 «-aryl, and 5 to 14
membered heteroaryl,

C~ 6o-alkyl, C& 6o-alkenyl and C& 6o-alkynyl can be substituted with one to twenty sub-

stituents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, OR',

QC(Q) Rc C(Q) QRc C(Q) Rc NRc C(Q)Rd C(Q) NRcRd $Rc Si(Rsij)(Rsik)(Rsil)

-0-Si(RS'i)(RS")(Rs'i), halogen, and CN; and at least two CH&-groups, but not adja-

cent CH&-groups, of C& 6o-alkyl, C& 6o-alkenyl and C& 6o-alkynyl can be replaced by 0
or S,
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C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl,

QRc QC(Q) Rc C(Q) QRc C(Q) Rc NRc C(Q)Rd C(Q) NRcRd $Rc

Sj(Rsij)(Rsik)(Rsii) O-Sj(Rsij)(Rsik)(Rsii), halpgen, and CN; and pne pr twp CHz-

groups, but not adjacent CH&-groups, of C& 8-cycloalkyl can be replaced by 0, S,
OC(O), CO, NR' pI NR'-CO,

10

C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C& 3o-alkyl, C& 3o-

alkenyl, C&3o-alkynyl, C&6-cycloalkyl, C6 &o-aryl, OR' OC(O)-R' C(O)-OR' C(O)-R'
NRc C(Q)Rd C(Q) NRcRd $Rc Sj(Rsij)(Rsik)(Rsii) Q Sj(Rsij)(Rsik)(Rsii) halpgen

CN;

15
wherein

R' and R' are independently selected from the group consisting of H, C& 3o-alkyl,

Cz 3o-alkenyl and C& 3o-alkynyl,

20

Rs'i, R"' and Rs'i are independently selected from the group consisting of H,

Cq 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRS'mRS'"],—

Rsio

wherein

q is an integer from 1 to 50,

25

30

Rs™,Rs'", Rs" are independently selected from the group consisting of H, C&

3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRs'i'Rs'q], —

Rsir

wherein

r is an integer from 1 to 50,
Rs'i', Rs'q, R"' are independently selected from the group consisting of H,

Cq 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 0-
Si(CH3)3,

35

R', R', R", R", R"' and R"' are independently selected from the group con-

sisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl,

and 5 to 10 membered heteroaryl,

C~ 3o-alkyl, C& 3o-alkenyl and C& M-alkynyl can be substituted with one to ten sub-

stituents selected from the group consisting of halogen and CN.

40
Even more preferably, R" is at each occurrence selected from the group consisting of C& M-alkyl,

C& M-alkenyl and C& M-alkynyl,
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wherein

C& M-alkyl, C& M-alkenyl and C& M-alkynyl can be substituted with one to twenty substitu-

ents independently selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10
membered heteroaryl QRa $Ra Si(Rsia)(Rsib)(Rsic) Q Si(Rsia)(Rsib)(Rsic) halogen

CN; and at least two CH&-groups, but not adjacent CH&-groups, of C& M-alkyl, C& M-alkenyl

and C& M-alkynyl can be replaced by Q or S,

10
wherein

R' and R' are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl and C6 &o-aryl,

15

Rs" Rs" and Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[Q-SiRS"Rs"].-Rs"

wherein

o is an integer from 1 to 50,

20

Rs", Rs", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[Q-SiRsigRs'"]p-Rsii,

wherein

p is an integer from 1 to 50,

25

Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C~ 3o-alkynyl, C~ 6-cycloalkyl, C6 ~o-aryl, Q-Si(CH3)3,

R', R', R", R", R"' and R"' are independently selected from the group consisting of H,

C~ 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, and 5 to 10 membered

heteroaryl,

30 C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

selected from the group consisting of halogen and CN.

Most preferably, R" is at each occurrence selected from the group consisting of C& 36-alkyl,

35 C& 36-alkenyl and C& 36-alkynyl,

wherein

40

C& 36-alkyl, C& 36-alkenyl and C& 36-alkynyl can be substituted with one to twenty substitu-

ents independently selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10
membered heteroaryl QRa $Ra Si(Rsia)(Rsib)(Rsic) Q Si(Rsia)(Rsib)(Rsic) halogen

CN; and at least two CH&-groups, but not adjacent CH&-groups, of C& 36-alkyl, C& 36-alkenyl

and C& 36-alkynyl can be replaced by Q or S,
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wherein

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C»o-alkynyl, C& 6-cycloalkyl and C6 &o-aryl

Rs" Rs" and Rs" are independently selected from the group consisting of H,

Cq po-alkyl, C»o-alkenyl, C»o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRS"Rs"].-Rs"

wherein

10

15

o is an integer from 1 to 50,

Rs", Rs", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp po-alkenyl, C»o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRS'gRS'"] -Rs"

wherein

p is an integer from 1 to 50,

Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-

alkyl, C~ ~o-alkenyl, C~ ~o-alkynyl, C~ 6-cycloalkyl, C6 ~o-aryl, O-Si(CH3)3,

20

R', R', R", R", R"' and R"' are independently selected from the group consisting of

H, Cq po-alkyl, C»o-alkenyl, C»o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, and 5 to 10 mem-

bered heteroaryl,

25

C~ po-alkyl, C»o-alkenyl and C»o-alkynyl can be substituted with one to ten substitu-

ents selected from the group consisting of halogen and CN.

In particular, R" is at each occurrence unsubstituted C& 36-alkyl.

30 Preferably, R' is at each occurrence selected from the group consisting of C& 3o-alkyl and halo-

gen,

wherein

35
C~ 3o-alkyl can be substituted with one to ten substituents independently selected from the

group consisting of C& 8-cycloalkyl, C6 «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-
R', C(O)-OR', C(O)-R', NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R], SR', halo-

gen, CN, SiRS"Rs"Rs'" and NO&, and at least two CH&-groups, but not adjacent CH&-

groups, of C& 3o-alkyl can be replaced by 0 or S,

40 wherein

Rs", Rs" and Rs'" are independently from each other selected from the group consisting

of H, Cq po-alkyl, C»o-alkenyl, C»o-alkynyl, C& 6-cycloalkyl, phenyl and O-Si(CH3)3,
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R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered heteroaryl,

wherein

Cq po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 mem-

bered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-C(O)R", C(O)-
NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

10 C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5

to 10 membered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-

C(O)R", C(O)-NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

15

20

25

C6 ~4-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 membered heteroaryl, OR&,

OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR" NRg-C(O)R" C(O)-NRgR"

N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

wherein

Rg and R" are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein

Cq qo-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~.

More preferably, R' is at each occurrence selected from the group consisting of unsubstituted

30 C~ 3o-alkyl and halogen.

Preferably, n is 0, 1 or 2. More preferably, n is 0 or 1. Most preferably, n is 0.

35 Preferably, m is 0, 1 or 2.

Preferably, L" and L' are independently from each other and at each occurrence selected from

the group consisting of C6 ~8-arylene, 5 to 20 membered heteroarylene,

40
wherein

and
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Cs &&-arylene and 5 to 20 membered heteroarylene can be substituted with one to six substit-

uents R' at each occurrence selected from the group consisting of C& 3o-alkyl, C& 3o-alkenyl,

Cp 3o-alkynyl, C& &&-cycloalkyl, Cs «-aryl and 5 to 20 membered heteroaryl, OR'", OC(O)-R'",

C(O)-OR'" C(O)-R'" NR'"R" NR'"-C(O)R" C(O)-NR'"R" SR'" halogen, CN, SiR-
"R ' R '" and QH, and

wherein

10 can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, Cs «-aryl and 5 to

20 membered heteroaryl, C(O)-R4", C(O)-NR4" R4', C(O)-OR4" and CN,

15
wherein

R'", R", R4" und R4' are independently from each other and at each occurrence selected

from the group consisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, Cs

&&-aryl and 5 to 20 membered heteroaryl, and

20

25

wherein

C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& &-cycloalkyl, Cs «-aryl, 5 to 14

membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-NR'Ri,

N[C(O)R'][C(O)Ri], SR', halogen, CN, SiRs"Rs'WRs'" and NO&, and at least two CH&-groups,

but not adjacent CH&-groups of C& 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be replaced

byOorS,

30

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& &-cycloalkyl,

C& «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-

C(Q)R~, C(Q)-NR'R~, N[C(Q)R'][C(Q)R~], SR', halogen, CN, SiR "R ' R '" and NQ&,'and one

or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced by 0,
S, OC(O), CO, NR' or NR'-CO,

35
Cs &&-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& &-cycloalkyl, Cs «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R',

NR'Ri, NR'-C(O)Ri, C(O)-NR'Ri, N[C(O)R'][C(O)Ri], SR, halogen, CN, SiRsivRsiwRsix an

NOz,

40 wherein

Rs", Rs'w, Rs'" are independently from each other selected from the group consisting of H,

Cq po-alkyl, C»o-alkenyl, C»o-alkynyl, C& s-cycloalkyl, phenyl and O-Si(CH3)3,
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R' and R& are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered heteroaryl,

wherein

Cq po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 mem-

bered heteroaryl, OR', OC(O)-R~, C(O)-OR', C(O)-R', NR'R~, NR'-C(O)R~, C(O)-
NR'R~, N[C(O)R'][C(O)R~], SR' halogen, CN, and NO~.,

10 C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5

to 10 membered heteroaryl, OR', OC(O)-R~, C(O)-OR', C(O)-R', NR'R~, NR'-C(O) R~,

C(O)-NR'R~ N[C(O)R'][C(O)R~] SR' halogen, CN, and NO~.,

15

20

25

C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 membered heteroaryl, OR',

OC(O)-R, C(O)-OR' C(O)-R' NR'R, NR'-C(O)R, C(O)-NR'R, N[C(O)R'][C(O)R],
SR', halogen, CN, and NO~,

wherein

R' and R~ are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein

Cq qo-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~

More preferably, L" and L' are independently from each other and at each occurrence selected

30 from the group consisting of 5 to 20 membered heteroarylene,

and

35

wherein

5 to 20 membered heteroarylene can be substituted with one to six substituents R' at each

occurrence selected from the group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-

cycloalkyl, C6 &8-aryl and 5 to 20 membered heteroaryl, OR'", OC(O)-R'", C(O)-OR'", C(O)-
R" NR "R NR "-C(O)R C(O)-NR "R SR" halogen, CN, SiR "R ' R '" and Ol-l, and

wherein

40
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can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, Cs «-aryl and 5 to

20 membered heteroaryl, C(O)-R4", C(O)-NR4" R4', C(O)-OR4" and CN,

wherein

R'", R", R4" und R4' are independently from each other and at each occurrence selected

from the group consisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, Cs

«-aryl and 5 to 20 membered heteroaryl, and

10

15

wherein

C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& &-cycloalkyl, Cs «-aryl, 5 to 14

membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-NR'Ri,

N[C(O)R'][C(O)Ri], SR', halogen, CN, SiRs"Rs'WRs'" and NO&, and at least two CH&-groups,

but not adjacent CH&-groups of C& 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be replaced

byO orS,

20

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& &-cycloalkyl,

C& «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-

C(Q)Ri, C(Q)-NR'Ri, N[C(Q)R'][C(Q)Ri], SR', halogen, CN, SiR "R ' R '" and NQ&,'and one

or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced by 0,
S, OC(O), CO, NR' or NR'-CO,

25

30

Cs «-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& &-cycloalkyl, Cs «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R',

NRRi, NR-C(O)Ri, C(O)-NRRi, N[C(O)R][C(O)Ri], SR, halogen, CN, SiRsivRsiwRsix an

NOz,

wherein

Rs", Rs'w, Rs'" are independently from each other selected from the group consisting of H,

Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, phenyl and O-Si(CH3)3,

35

40

R' and R& are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& &-cycloalkyl, Cs «-aryl, and 5 to 14 membered heteroaryl,

wherein

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& s-cycloalkyl, Cs &o-aryl, 5 to 10 mem-

bered heteroaryl, OR', OC(O)-R~, C(O)-OR', C(O)-R', NR'R~, NR'-C(O)R~, C(O)-
NR'R~, N[C(O)R'][C(O)R~], SR' halogen, CN, and NO~.,
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36
C5 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C2 &O-alkenyl, C2 &O-alkynyl, C5 6-cycloalkyl, C6 &O-aryl, 5

to 10 membered heteroaryl, OR', OC(o)-Ri, C(o)-OR', C(o)-R', NR'Ri, NR'-C(o) Ri,

C(o)-NR'Ri N[C(o)R'][C(o)Ri] SR' halogen, CN, and NO2.,

10

C6 ~4-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C2 &0-

alkenyl, C2 &O-alkynyl, C5 6-cycloalkyl, C6 &O-aryl, 5 to 10 membered heteroaryl, OR',

OC(O)-R, C(O)-OR' C(O)-R' NR'R, NR'-C(O)R, C(O)-NR'R, N[C(O)R'][C(O)R],
SR', halogen, CN, and NO2,

15

wherein

R' and Ri are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C2 &O-alkynyl,

wherein

C~ ~o-alkyl, C2 &0-alkenyl and C2 &0-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO2

20 Even more preferably, L" and L' are independently from each other and at each occurrence se-

lected from the group consisting of 5 to 20 membered heteroarylene,

and

25 wherein 5 to 20 membered heteroarylene is selected from the group consisting of

* S * Se
N

*

I

* N

30

* Te *

S
N N

/

* N X /
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S
N N

/
S

S

S

/i /
S

0 0

/ $
S

S

S S

R104 R105

Si

/i / i,
S S

104 R105
r

Ge

/ 5 /
S S

R104 R105

/N /N
S S

* X **
X ~ s

*

* S
R104 R1 05

R104 R1 05

R104 R

lh I i il
R R

and

104 RR X/
Si

S
/ N /

4 /

Si
104 105/X

wherein
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10

15

20

R"'4 and R""are independently and at each occurrence selected from the group consisting

of H, C~ pp-alkyl, C& &p-alkenyl, C& &p-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered

heteroaryl, or R"'4 and R"", if attached to the same atom, together with the atom, to which

they are attached, form a 5 to 12 membered ring system,

wherein

C~ pp-alkyl, C& &p-alkenyl and C& &p-alkynyl can be substituted with one to five substitu-

ents selected from the group consisting of C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 membered

heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-NR'R',

N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO~.,

C& 8-cycloalkyl can be substituted with one to five substituents selected from the group

consisting of C«p-alkyl, C& &p-alkenyl, C& &p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10
membered heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-
NR'R', N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO~.,

C6 ~4-aryl and 5 to 14 membered heteroaryl can be substituted with one to five substitu-

ents independently selected from the group consisting of C«p-alkyl, C& &p-alkenyl,

Cp qp-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 membered heteroaryl, OR', OC(O)-R',

C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R' ], SR' halogen,

CN, and NO~.,

25

30

5 to 12 membered ring system can be substituted with one to five substituents selected

from the group consisting of C«p-alkyl, C& &p-alkenyl, C& &p-alkynyl, C& 6-cycloalkyl, C6 &p-

aryl, 5 to 10 membered heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-

C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO~.,

wherein

R' and R' are independently selected from the group consisting of H, C«p-alkyl,

Cp ~p-alkenyl and C& &p-alkynyl,

wherein

Cq qp-alkyl, C& &p-alkenyl and C& &p-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of halogen, CN and NO~,

35

wherein

5 to 20 membered heteroarylene can be substituted with one to six substituents R' at each

occurrence selected from the group consisting of C& 3p-alkyl and halogen, and

wherein

40 can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 3p-alkyl, C(O)-R4", C(O)-OR4" and CN,
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wherein
R4" is at each occurrence C~ 3p-alkyl.

5 Most preferably, L" and L' are independently from each other and at each occurrence 5 to 20
membered heteroarylene,

wherein 5 to 20 membered heteroarylene is selected from the group consisting of

10

* S * Se

* N

S

/

i /

S
N N

/
S

/i //, s

15

S/i/i,
S S

R104 R105
.r

Si

i/
S S

20

104 R105
r

Ge

/ i /
S S

R104 R105

/i /i
S S

* i ** i r s
*
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R104 R

and
/4 / +

4/
R104 R105

wherein
R"'4 and R""are independently and at each occurrence selected from the group consisting

of H and C~ 20-alkyl,

10

wherein

5 to 20 membered heteroarylene can be substituted with one to six substituents R' at each

occurrence selected from the group consisting of C& 30-alkyl and halogen.

In particular, L" and L' are independently from each other and at each occurrence 5 to 20 mem-

bered heteroarylene,

15 wherein 5 to 20 membered heteroarylene is selected from the group consisting of

* S *
and

S
N N

/

20
wherein

5 to 20 membered heteroarylene is unsubstituted.

25 In preferred polymers comprising at least one unit of formula (1)
X", X' and X' are independently from each other 0, S or NR",
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A is selected from the group consisting of
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and

A1 A3

B is selected from the group consisting of

X
*

~x' x'

B1 B2 B3 B4

x'
*

X

X
and

B5 B6 B7

10 wherein

X4, X'and X'are independentlyfrom each other Q, S or NR",

A1, A2, A3, B1, B2, B3, B4, B5, B6 or B7 can be substituted with one to three substituents

R~,

15 R" is at each occurrence selected from the group consisting of C«pp-alkyl, C& &pp-alkenyl and

C2-100 alkynyl,

wherein

20
C~ ~pp-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can be substituted with one to fourty substitu-

ents independently selected from the group consisting of C& &-cycloalkyl, Cs «-aryl, 5 to 14

membered heteroaryl, QR~ QC(Q)-R~ C(Q)-QR~ C(Q)-R~ NR~-C(Q)Rb, C(Q)-NR~Rb,

SRa Si(Rsia)(Rsib)(Rsic) Q-Si(Rsia)(Rsib)(Rsic), halogen, and CN; and at least two CHz-

groups, but not adjacent CH&-groups, of C«pp-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can

be replaced by Q or S,
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wherein

R' and R' are independently selected from the group consisting of H, C& 6o-alkyl,

Cp 6o-alkenyl, C& 6o-alkynyl, C& 8-cycloalkyl, C6 «-aryl and 5 to 14 membered heteroaryl,

10

15

Rs" Rs" and Rs" are independently selected from the group consisting of H,

Cq 6o-alkyl, C& 6o-alkenyl, C& 6o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, -[0-SiRS"Rs"],-Rs"

wherein

o is an integer from 1 to 50,

Rs", Rs" and Rs" are independently selected from the group consisting of H, C& 6o-

alkyl, C& 6o-alkenyl, C& 6o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, -[0-SiRS'gRS'"] -Rs"

wherein

p is an integer from 1 to 50,
Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-

alkyl, C~ 3o-alkenyl, C~ 3o-alkynyl, C~ 6-cycloalkyl, C6 ~o-aryl, O-Si(CH3)3,

20

R', R', R", R", R"' and R"' are independently selected from the group consisting

of H, C~ 6o-alkyl, C& 6o-alkenyl, C& 6o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14

membered heteroaryl,

25

C~ 6o-alkyl, C& 6o-alkenyl and C& 6o-alkynyl can be substituted with one to twenty sub-

stituents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, OR',

QC(Q) Rc C(Q) QRc C(Q) Rc NRc C(Q)Rd C(Q) NRcRd $Rc $j(Rsij)(Rsik)(Rsil)

-0-Si(RS'i)(RS")(Rs'i), halogen, and CN; and at least two CH&-groups, but not adja-

cent CH&-groups, of C& 6o-alkyl, C& 6o-alkenyl and C& 6o-alkynyl can be replaced by 0
or S,

30

35

40

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl,

QRc QC(Q) Rc C(Q) QRc C(Q) Rc NRc C(Q)Rd C(Q) NRcRd $Rc

Sj(Rsij)(Rsik)(Rsii) O-Sj(Rsij)(Rsik)(Rsii), halpgen, and CN; and pne pr twp CHz-

groups, but not adjacent CH&-groups, of C& 8-cycloalkyl can be replaced by 0, S,
OC(O), CO, NR' pI NR'-CO,

C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C& 3o-alkyl, C& 3o-

alkenyl, C&3o-alkynyl, C&6-cycloalkyl, C6 &o-aryl, OR' OC(O)-R' C(O)-OR' C(O)-R'
NRc C(Q)Rd C(Q) NRcRd $Rc Sj(Rsij)(Rsik)(Rsii) Q Sj(Rsij)(Rsik)(Rsii) halpgen

CN;

wherein
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R' and R' are independently selected from the group consisting of H, C& 3o-alkyl,

Cz 3o-alkenyl and C& 3o-alkynyl,

Rs'i, R"' and Rs'i are independently selected from the group consisting of H,

Cq 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRS'mRS'"],—

Rsio

wherein

q is an integer from 1 to 50,

10

15

Rs™,Rs'", Rs" are independently selected from the group consisting of H, C&

3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRS'PRS'q], —

Rsir

wherein

r is an integer from 1 to 50,
Rs'P, Rs'q, R"' are independently selected from the group consisting of H,

Cq 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 0-
Si(CH3)3,

20

R', R', R", R", R"' and R"' are independently selected from the group con-

sisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl,

and 5 to 10 membered heteroaryl,

25

C~ 3o-alkyl, C& 3o-alkenyl and C& M-alkynyl can be substituted with one to ten sub-

stituents selected from the group consisting of halogen and CN,

R' is at each occurrence selected from the group consisting of C& 3o-alkyl and halogen,

wherein

30
C~ 3o-alkyl can be substituted with one to ten substituents independently selected from the

group consisting of C& 8-cycloalkyl, C6 «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-
R', C(O)-OR', C(O)-R', NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)Rf], SR', halo-

gen, CN, SiRS"Rs"Rs'" and NO&, and at least two CH&-groups, but not adjacent CH&-

groups, of C& 3o-alkyl can be replaced by 0 or S,

35 wherein

Rs", Rs" and Rs'" are independently from each other selected from the group consisting

of H, Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, phenyl and O-Si(CH3)3,

40

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered heteroaryl,

wherein
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44

C~ pp-alkyl, C& &p-alkenyl and C& &p-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 mem-

bered heteroaryl, OR&, OC(O)-R&, C(O)-OR&, C(O)-R&, NR&R", NR&-C(O)R", C(O)-
NR&R", N[C(O)R&][C(O)R"], SR&, halogen, CN, and NO~.,

10

15

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«p-alkyl, C& &p-alkenyl, C& &p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5

to 10 membered heteroaryl, OR&, OC(O)-R&, C(O)-OR&, C(O)-R&, NR&R", NR&-

C(O)R", C(O)-NR&R", N[C(O)R&][C(O)R"], SR&, halogen, CN, and NO~.,

C6 ~4-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«p-alkyl, C& &p-

alkenyl, C& &p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 membered heteroaryl, OR&,

OC(O)-R&, C(O)-OR&, C(O)-R&, NRgR" NR&-C(O)R" C(O)-NR&R"

N[C(O)R&][C(O)R"], SR&, halogen, CN, and NO~.,

20

wherein

R& and R" are independently selected from the group consisting of H, C«p-alkyl,

C2-1p alkenyl and C& &p-alkynyl,

wherein

C~ ~p-alkyl, C& &p-alkenyl and C& &p-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~,

nis0, 1, 2or3,
25 mis0, 1, 2or3, and

L" and L' are independently from each other and at each occurrence selected from the group

consisting of C6 ~8-arylene, 5 to 20 membered heteroarylene,

30
wherein

and

35

C6 &8-arylene and 5 to 20 membered heteroarylene can be substituted with one to six substit-

uents R' at each occurrence selected from the group consisting of C& 3p-alkyl, C& 3p-alkenyl,

Cp 3p-alkynyl, C& &&-cycloalkyl, C6 &8-aryl and 5 to 20 membered heteroaryl, OR'", OC(O)-R'",

C(O)-OR'" C(O)-R'" NR'"R" NR'"-C(O)R" C(O)-NR'"R" SR'" halogen, CN, SiR-
"R ' R '" and QH, and

wherein

40
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can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, Cs «-aryl and 5 to

20 membered heteroaryl, C(O)-R4", C(O)-NR4" R4', C(O)-OR4" and CN,

wherein

R'", R", R4" und R4' are independently from each other and at each occurrence selected

from the group consisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, Cs

«-aryl and 5 to 20 membered heteroaryl, and

10

15

wherein

C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& &-cycloalkyl, Cs «-aryl, 5 to 14

membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-NR'Ri,

N[C(O)R'][C(O)Ri], SR', halogen, CN, SiRs"Rs'WRs'" and NO&, and at least two CH&-groups,

but not adjacent CH&-groups of C& 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be replaced

byO orS,

20

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& &-cycloalkyl,

C& «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-

C(Q)Ri, C(Q)-NR'Ri, N[C(Q)R'][C(Q)Ri], SR', halogen, CN, SiR "R ' R '" and NQ&,'and one

or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced by 0,
S, OC(O), CO, NR' or NR'-CO,

25

30

Cs «-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& &-cycloalkyl, Cs «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R',

NRRi, NR-C(O)Ri, C(O)-NRRi, N[C(O)R][C(O)Ri], SR, halogen, CN, SiRsivRsiwRsix an

NOz,

wherein

Rs", Rs'w, Rs'" are independently from each other selected from the group consisting of H,

Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, phenyl and O-Si(CH3)3,

35

40

R' and R& are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& &-cycloalkyl, Cs «-aryl, and 5 to 14 membered heteroaryl,

wherein

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& s-cycloalkyl, Cs &o-aryl, 5 to 10 mem-

bered heteroaryl, OR', OC(O)-R~, C(O)-OR', C(O)-R', NR'R~, NR'-C(O)R~, C(O)-
NR'R~, N[C(O)R'][C(O)R~], SR' halogen, CN, and NO~.,
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46
C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, 5

to 10 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O) Ri,

C(O)-NR'Ri N[C(O)R'][C(O)Ri] SR' halogen, CN, and NO~.,

10

C~ «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, 5 to 10 membered heteroaryl, OR',

OC(O)-R, C(O)-OR' C(O)-R' NR'R, NR'-C(O)R, C(O)-NR'R, N[C(O)R'][C(O)R],
SR', halogen, CN, and NO~,

15

wherein

R' and Ri are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &o-alkynyl,

wherein

C~ ~o-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~

20 In more preferred polymers comprising at least one unit of formula (1)
X", X' and X' are independently from each other S or NR",

A is

25 A1

30

wherein

X4 is S or NR", and

A1 can be substituted with one substituent R',

B is selected from the group consisting of

'-M*
X

*3

~x' and

B1 B2 B3
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wherein

X'and X'are independentlyfrom each other S or NR", and

B1, B2 and B3 can be substituted with one to three substituents R',

R" is at each occurrence selected from the group consisting of C& M-alkyl, C& M-alkenyl and

C& M-alkynyl,

10

15

wherein

C& M-alkyl, C& M-alkenyl and C& M-alkynyl can be substituted with one to twenty substitu-

ents independently selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10
membered heteroaryl QRa $Ra Si(Rsia)(Rsib)(Rsic) Q Si(Rsia)(Rsib)(Rsic) halogen

CN; and at least two CH&-groups, but not adjacent CH&-groups, of C& M-alkyl, C& M-alkenyl

and C& M-alkynyl can be replaced by Q or S,

wherein

R' and R' are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl and C6 &o-aryl,

20 Rs" Rs" and Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[Q-SiRS"Rs"].-Rs"

wherein

o is an integer from 1 to 50,

25 Rs", Rs", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[Q-SiRsigRs'"]p-Rsii,

wherein

p is an integer from 1 to 50,

30 Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C~ 3o-alkynyl, C~ 6-cycloalkyl, C6 ~o-aryl, Q-Si(CH3)3,

35

R', R', R", R", R"' and R"' are independently selected from the group consisting of H,

C~ 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, and 5 to 10 membered

heteroaryl,

C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

selected from the group consisting of halogen and CN,

40 R' is at each occurrence selected from the group consisting of unsubstituted C& 3o-alkyl and

halogen,
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L" and L' are independently from each other and at each occurrence selected from the group

5 consisting of 5 to 20 membered heteroarylene,

and

10

wherein

5 to 20 membered heteroarylene can be substituted with one to six substituents R' at each

occurrence selected from the group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-

cycloalkyl, C6 &&-aryl and 5 to 20 membered heteroaryl, OR'", OC(O)-R'", C(O)-OR'", C(O)-
R" NR "R NR "-C(Q)R C(Q)-NR "R SR" halogen, CN, SiR "R ' R '" and Ql-l, and

wherein

15

20

25

30

can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, C6 &&-aryl and 5 to

20 membered heteroaryl, C(O)-R4", C(O)-NR4" R4', C(O)-OR4" and CN,

wherein

R'", R", R4" und R4' are independently from each other and at each occurrence selected

from the group consisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, C6

&&-aryl and 5 to 20 membered heteroaryl, and

wherein

C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C»-cycloalkyl, C6 «-aryl, 5 to 14
membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-NR'Ri,

N[C(O)R'][C(O)Ri], SR', halogen, CN, SiRS"Rs'WRS'" and NO&, and at least two CH&-groups,

but not adjacent CH&-groups of C& 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be replaced

byO orS,

35

40

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C»-cycloalkyl,

C6 «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-

C(Q)Ri, C(Q)-NR'Ri, N[C(Q)R'][C(Q)Ri], SR', halogen, CN, SiR "R ' R '" and NQ&,'and one

or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced by 0,
S, OC(O), CO, NR' or NR'-CO,
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49
Cs «-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& &-cycloalkyl, Cs «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R',

NRRi, NR-C(O)Ri, C(O)-NRRi, N[C(O)R][C(O)Ri], SR, halogen, CN, SiRsivRsiwRsix an

NOz,

10

15

wherein

Rs", Rs'w, Rs'" are independently from each other selected from the group consisting of H,

Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, phenyl and O-Si(CH3)3,

R' and Ri are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& &-cycloalkyl, Cs «-aryl, and 5 to 14 membered heteroaryl,

wherein

Cq po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& s-cycloalkyl, Cs &o-aryl, 5 to 10 mem-

bered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-
NR'Ri, N[C(O)R'][C(O)Ri], SR' halogen, CN, and NO~.,

20
C& &-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, Cs &o-aryl, 5

to 10 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O) Ri,

C(O)-NR'Ri N[C(O)R'][C(O)Ri] SR' halogen, CN, and NO~.,

25
Cs «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& s-cycloalkyl, Cs &o-aryl, 5 to 10 membered heteroaryl, OR',

OC(O)-R, C(O)-OR' C(O)-R' NR'R, NR'-C(O)R, C(O)-NR'R, N[C(O)R'][C(O)R],
SR', halogen, CN, and NO~,

30

35

wherein

R' and Ri are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein

Cq qo-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~

40

In even more preferred polymers comprising at least one unit of formula (1)
X" is S, and X' and X' are NR",
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A1

wherein

X4 is S or NR", and

A1 can be substituted with one substituent R',

10
B is

6X

x'

B2

15

wherein

X'and X'are independentlyfrom each other S or NR", and

B2 can be substituted with one substituent R',

20

25

R" is at each occurrence selected from the group consisting of C& 36-alkyl, C& 36-alkenyl and

C& 36-alkynyl,

wherein

C& 36-alkyl, C& 36-alkenyl and C& 36-alkynyl can be substituted with one to twenty substitu-

ents independently selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10
membered heteroaryl QRa $Ra Si(Rsia)(Rsib)(Rsic) Q Si(Rsia)(Rsib)(Rsic) halogen

CN; and at least two CH&-groups, but not adjacent CH&-groups, of C& 36-alkyl, C& 36-alkenyl

and C& 36-alkynyl can be replaced by Q or S,

30

wherein

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl and C6 &o-aryl

Rs" Rs" and Rs" are independently selected from the group consisting of H,

C~ po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[Q-SiRsidRS"].-RS"

wherein
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o is an integer from 1 to 50,

Rs", Rs", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRs'gRs'"j -Rs"

wherein

p is an integer from 1 to 50,

10

Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-

alkyl, C~ ~o-alkenyl, C~ ~o-alkynyl, C~ 6-cycloalkyl, C6 ~o-aryl, O-Si(CH3)3,

15

R', R', R", R", R"' and R"' are independently selected from the group consisting of

H, C~ po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, and 5 to 10 mem-

bered heteroaryl,

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to ten substitu-

ents selected from the group consisting of halogen and CN,

20

R' is at each occurrence selected from the group consisting of unsubstituted C& 3o-alkyl and

halogen,

nis 0or1,
m is 0, 1 or 2, and

25 L" and L' are independently from each other and at each occurrence selected from the group

consisting of 5 to 20 membered heteroarylene,

and

30 wherein 5 to 20 membered heteroarylene is selected from the group consisting of

* S * Se
N

*

I

* N

35
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10

wherein
R"'4 and R""are independently and at each occurrence selected from the group consisting

of H, C1 2p-alkyl, C2 2p-alkenyl, C2 2p-alkynyl, C5 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered

heteroaryl, or R"'4 and R"", if attached to the same atom, together with the atom, to which

they are attached, form a 5 to 12 membered ring system,

wherein

C1 2p-alkyl, C2 2p-alkenyl and C2 2p-alkynyl can be substituted with one to five substitu-

ents selected from the group consisting of C5 6-cycloalkyl, C61p-aryl, 5 to 10 membered

heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-NR'R',

N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO2.,

15
C5 8-cycloalkyl can be substituted with one to five substituents selected from the group

consisting of C1 1p-alkyl, C21p-alkenyl, C21p-alkynyl, C56-cycloalkyl, C61p-aryl, 5 to 10
membered heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-
NR'R', N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO2.,

20
C614-aryl and 5 to 14 membered heteroaryl can be substituted with one to five substitu-

ents independently selected from the group consisting of C1 1p-alkyl, C21p-alkenyl,

C2 1p-alkynyl, C5 6-cycloalkyl, C6 1p-aryl, 5 to 10 membered heteroaryl, OR', OC(O)-R',

C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R' ], SR' halogen,

CN, and NO2.,

25

30

35

5 to 12 membered ring system can be substituted with one to five substituents selected

from the group consisting of C1 1p-alkyl, C21p-alkenyl, C21p-alkynyl, C56-cycloalkyl, C61p-

aryl, 5 to 10 membered heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-

C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO2.,

wherein

R' and R' are independently selected from the group consisting of H, C1 1p-alkyl,

C2 1p-alkenyl and C2 1p-alkynyl,

wherein

C1 1p-alkyl, C2 1p-alkenyl and C2 1p-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of halogen, CN and NO2,

wherein
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54
5 to 20 membered heteroarylene can be substituted with one to six substituents R' at each

occurrence selected from the group consisting of C& 3p-alkyl and halogen, and

wherein

can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 3p-alkyl, C(O)-R4", C(O)-OR4" and CN,

10 wherein

R4" is at each occurrence C~ 3p-alkyl.

In most preferred polymers comprising at least one unit of formula (1)
15 X" is S, and X' and X' are NR",

A is

20
wherein

X4is S and

A1 is not substituted,

A1

25 B is

6X

~x'

B2

30
wherein

X'and X'are S, and

B2 is not substituted,
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R" is at each occurrence unsubstituted C1 36-alkyl,

nis0,
5 mis0, 1or2, and

10

L" and L' are independently from each other and at each occurrence 5 to 20 membered het-

eroarylene,

wherein 5 to 20 membered heteroarylene is selected from the group consisting of

* S *
and

S
N N

I

15 wherein

5 to 20 membered heteroarylene is unsubstituted.

20
Particular preferred polymers of the present invention comprise at least one unit of formula

C1 o H21

H25C1 2

0 N S /i

/ 4 /
S N

C1 2H25

C1 oH21
(1b)
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/ N /
S N

C1 2H25

C1 oH21

C1 oH21

OI

H25C12

p N S / i S

/i / S il
/ 4 /

S N

C1 2H25

C1 o H21
(1c)

The polymers of the present invention have preferably a weight average molecular weight (M )

of 1 to 10000 kDa and a number average molecular weight (M.) of 1 to 10000 kDa. The poly-

mers of the present invention have more preferably a weight average molecular weight (M ) of 1

10 to 1000 kDa and a number average molecular weight (M.) of 1 to 100 kDa. The polymers of the

present invention have most preferably a weight average molecular weight (M ) of 10 to 100
kDa and a number average molecular weight (M.) of 5 to 60 kDa. The weight average molecular

weight (M ) and the number average molecular weight (M.) can be determined by gel permea-

tion chromatography (GPC) at 80 'C using chlorobenzene as eluent and a polystyrene as
15 standard.

The polymers of the present invention can be prepared by methods known in the art.

For examples, polymers of the present invention comprising at least one unit of formula (1),
20 wherein n is 0 and which are of formula (1-I)
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X

wherein

X", X' and X' are independently from each other 0, S or NR",

A is selected from the group consisting of

*1

and

A1 A3

B is selected from the group consisting of

X
*

~x'

B1 B2 B3 B4

x'
*

X

X
and

B5 B6 B7

wherein

X4, X'and X'are independentlyfrom each other 0, S or NR",
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58
A1, A2, A3, B1, B2, B3, B4, B5, B6 or B7 can be substituted with one to three substituents

R~,

R" is at each occurrence selected from the group consisting of H, C«pp-alkyl, C& &pp-alkenyl,

Cp ~pp-alkynyl, C& &&-cycloalkyl, Cp &&-aryl, a 5 to 20 membered heteroaryl, C(0)-C& &pp-alkyl,

C(0)-C& &&-cycloalkyl and C(0)-OC«pp-alkyl,

wherein

10

15

20

Cq happ-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can be substituted with one to fourty substitu-

ents independently selected from the group consisting of C& &-cycloalkyl, Cp «-aryl, 5 to 14

membered heteroaryl, QRa QC(0)-Ra C(0)-QRa C(0)-Ra NRaR', NRa-C(0)R', C(0)-
NRaRb N[C(Q)Ra][C(Q)Rb] $Ra $i(Rsia)(Rsib)(Rsic) Q $i(Rsia)(Rsib)(Rsic) halogen CN

and NO&, and at least two CH&-groups, but not adjacent CH&-groups, of C«pp-alkyl, C& &pp-

alkenyl and C& &pp-alkynyl can be replaced by 0 or S,

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& &-cycloalkyl,

Cp «-aryl, 5 to 14 membered heteroaryl, OR' OC(0)-R' C(0)-OR' C(0)-R' NR'R', NR'-

C(0)R', C(0)-NR'R', N[C(0)R'][C(0)R'], SR', Si(R ")(R ")(R "), -0-Si(R ")(R ")(R "),
halogen, CN, and NO&, and one or two CH&-groups, but not adjacent CH&-groups, of C& &&-

cycloalkyl can be replaced by 0, S, OC(0), CO, NR' or NR'-CO,

25

Cp «-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& pp-alkyl, C& pp-alkenyl, C& pp-alkynyl,

C& &-cycloalkyl, Cp «-aryl, 5 to 14 membered heteroaryl, OR', OC(0)-R', C(0)-OR', C(0)-
R', NR'R', NR'-C(0)R', C(0)-NR'R', N[C(0)R'][C(0)R'], SR', Si(R ")(R ")(R "),
-O-Si(Rsia)(Rsib)(Rsic), halogen, CN, and NOz,

30
wherein

R' and R' are independently selected from the group consisting of H, C& pp-alkyl,

Cp pp-alkenyl, C& pp-alkynyl, C& &-cycloalkyl, Cp «-aryl and 5 to 14 membered heteroaryl,

35

Rs" Rs" and Rs" are independently selected from the group consisting of H,

C~ pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& &-cycloalkyl, Cp «-aryl, 5 to 14 membered het-

eroaryl, O-C& pp-alkyl, O-C& pp-alkenyl, O-C& pp-alkynyl, O-C& &-cycloalkyl, 0-Cp «-aryl,

0-5 to 14 membered heteroaryl, -[0-SiRS"Rs"].-Rs", NR'R' halogen and 0-C(0)-R',
wherein

o is an integer from 1 to 50,

40 Rs", Rs", Rs" are independently selected from the group consisting of H, C& pp-alkyl,

Cp pp-alkenyl, C& pp-alkynyl, C& &-cycloalkyl, Cp «-aryl, 5 to 14 membered heteroaryl,
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10

0-C~ 6p-alkyl, O-C& 6p-alkenyl, O-C& 6p-alkynyl, O-C& 8-cycloalkyl, 0-C6 «-aryl, 0-5 to

14 membered heteroaryl, -[0-SiRS'gR""],-R"', NR"R", halogen and 0-C(0)-R";
wherein

p is an integer from 1 to 50,
Rs'p R"", Rs" are independently selected from the group consisting of H, C& 3p-

alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 membered

heteroaryl, 0-Cq 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& 6-cycloalkyl, 0-
C6 qp-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3, NR"'R'", halogen and

0-C(0)-R

R', R', R", R", R"' and R"' are independently selected from the group consisting

of H, C~ 6p-alkyl, C& 6p-alkenyl, C& 6p-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14

membered heteroaryl,

15

20

C~ 6p-alkyl, C& 6p-alkenyl and C& 6p-alkynyl can be substituted with one to twenty sub-

stituents selected from the group consisting of C& 6-cycloalkyl, C6 &p-aryl, OR',

QC(Q) Rc C(Q) QRc C(Q) Rc NRcRd NRc C(Q)Rd C(Q) NRcRd

N[C(0)Rc][C(0)Rd] SRc Sj(Rsij)(Rsik)(Rsil) Q $j(Rsij)(Rsik)(Rsil) halogen, CN, and

NO&, and at least two CH&-groups, but not adjacent CH&-groups, of C& 6p-alkyl, C& 6p-

alkenyl and C& 6p-alkynyl can be replaced by 0 or S,

25

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C& 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl,

QRc QC(Q) Rc C(Q) QRc C(Q) Rc NRcRd NRc C(Q)Rd C(Q) NRcRd

N[C(0)Rc][C(0)Rd] SRc Sj(Rsij)(Rsik)(Rsil) Q $j(Rsij)(Rsik)(Rsil) halogen, CN, and

NO&, and one or two CH&-groups, but not adjacent CH&-groups, of C& 8-cycloalkyl

can be replaced by 0, S, OC(0), CO, NR' or NR'-CO,

30
C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C& 3p-alkyl, C& 3p-

alkenyl, C&3p-alkynyl, C&6-cycloalkyl, C6 &p-aryl, OR' OC(0)-R' C(0)-OR' C(0)-R'
NRcRd NRc C(Q)Rd C(Q) NRcRd N[C(Q)Rc][C(Q)Rd] $Rc $j(Rsij)(Rsik)(Rsil)

-0-Sj(R 'j)(R ' )(R '), halogen, CN and NOz, '

35 wherein

R' and R' are independently selected from the group consisting of H, C& 3p-alkyl,

Cz 3p-alkenyl and C& 3p-alkynyl,

40

Rs'i, R"' and Rs'i are independently selected from the group consisting of H,

Cq 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 mem-

bered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& 6-cycloalkyl,
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0-Cp tp-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRS'mRS'"],-Rs", NR'R', halo-

gen, and 0-C(0)-R',
wherein

q is an integer from 1 to 50,

10

15

Rs™,Rs'", Rs" are independently selected from the group consisting of H, C&

3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl, 5 to 10 mem-

bered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& p-

cycloalkyl, 0-Cp &p-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRS'PRS'q],-R"',
NR"R", halogen, and 0-C(0)-R";

wherein

r is an integer from 1 to 50,
Rs'P, Rs'q, R"' are independently selected from the group consisting of H,

Ct 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl, 5 to 10
membered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, 0-
C& p-cycloalkyl, 0-Cp &p-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3,

NR"'R"', halogen and 0-C(0)-R"',

20

R', R', R", R", R"' and R"' are independently selected from the group con-

sisting of H, C& 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl,

and 5 to 10 membered heteroaryl,

25

Ct 3p-alkyl, C& 3p-alkenyl and C& ~p-alkynyl can be substituted with one to ten sub-

stituents selected from the group consisting of halogen, CN and NO~,

30

R' is at each occurrence selected from the group consisting of C& 3p-alkyl, C& 3p-alkenyl, C& 3p-

alkynyl, C& &&-cycloalkyl, Cp &8-aryl, 5 to 20 membered heteroaryl, OR'", OC(0)-R'", C(0)-
OR'", C(0)-R'", NR'"R", NR'"-C(0)R", C(0)-NR'"R", N[C(0)R'"][C(0)R"],SR'", halogen,

CN SjRsisRsitRsiu and QH

wherein

35

R'" and R" and are independently selected from the group consisting of H, C& 3p-alkyl,

Cp 3p-alkenyl, C& 3p-alkynyl, C& &&-cycloalkyl, Cp &8-aryl and 5 to 20 membered heteroaryl,

and

40

Ct 3p-alkyl, C& 3p-alkenyl and C& 3p-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& 8-cycloalkyl, Cp «-aryl, 5 to 14

membered heteroaryl, OR' OC(0)-R' C(0)-OR' C(0)-R' NR'R', NR'-C(0)R', C(0)-
NR'R', N[C(0)R'][C(0)Rt], SR' halogen, CN, SiR "R "R '" and NQ&', and at least two

CH&-groups, but not adjacent CH&-groups, of C& 3p-alkyl, C& 3p-alkenyl and C& 3p-alkynyl can

be replaced by 0 or S,
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C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& 8-cycloalkyl,

C~ «-aryl, 5 to 14 membered heteroaryl, OR' OC(O)-R' C(O)-OR' C(O)-R' NR'R', NR'-

C(Q)R', C(Q)-NR'R', N[C(Q)R'][C(Q)Rf], SR' halogen, CN, SiR "R "R '" and NQ&', and

one or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced

by 0, S, OC(O), CO, NR' or NR'-CO,

10
C~ &8-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& 8-cycloalkyl, C~ «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-R', C(O)-OR', C(O)-
R', NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)Rf], SR', halogen, CN, SiRS"Rs"Rs'"

and NO~,

15 wherein

Rs", Rs" and Rs'" are independently from each other selected from the group consisting

of H, C~ po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& ~-cycloalkyl, phenyl and O-Si(CH3)3,

20

25

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 8-cycloalkyl, C~ «-aryl, and 5 to 14 membered heteroaryl,

wherein

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& ~-cycloalkyl, C~ &o-aryl, 5 to 10 mem-

bered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-C(O)R", C(O)-
NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

30

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, 5

to 10 membered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-

C(O)R", C(O)-NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

35

Cg «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, 5 to 10 membered heteroaryl, OR&,

OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR" NRg-C(O)R" C(O)-NRgR"

N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

40

wherein

Rg and R" are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein
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62
C~ ~o-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~,

mis0, 1, 2or3,

and

10

L' is at each occurrence selected from the group consisting of Cs ~8-arylene, 5 to 20 membered

heteroarylene,

and

15

wherein

Cs &8-arylene and 5 to 20 membered heteroarylene can be substituted with one to six substit-

uents R' at each occurrence selected from the group consisting of C& 3o-alkyl, C& 3o-alkenyl,

Cp 3o-alkynyl, C& &&-cycloalkyl, Cs &8-aryl and 5 to 20 membered heteroaryl, OR'", OC(O)-R'",

C(O)-OR3" C(O)-R3" NR3" R3 NR3"-C(O)R3 C(O)-NR3" R3 N[C(O)R3"][C(O)R3 ] SR3"

halogen CN SiRs"R ' R '" and QH and

20 wherein

and *~+*

25

can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, Cs &8-aryl and 5 to

20 membered heteroaryl, C(O)-R4", C(O)-NR4" R4', C(O)-OR4" and CN,

30

wherein

R'", R», R4" und R4' are independently from each other and at each occurrence selected

from the group consisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, Cs

&8-aryl and 5 to 20 membered heteroaryl, and

35

wherein

C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& 8-cycloalkyl, Cs «-aryl, 5 to 14

membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-NR'Ri,

N[C(O)R'][C(O)Ri], SR', halogen, CN, SiRs"Rs'WRs'" and NO&, and at least two CH&-groups,

but not adjacent CH&-groups of C& 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be replaced

byO orS,
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C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& &-cycloalkyl,

Cs «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-

C(Q)Ri, C(Q)-NR'Ri, N[C(Q)R'][C(Q)Ri], SR', halogen, CN, SiR "R ' R '" and NQ&,'and one

or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced by 0,
S, OC(O), CO, NR' or NR'-CO,

10

Cs «-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& &-cycloalkyl, Cs «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R',

NRRi, NR-C(O)Ri, C(O)-NRRi, N[C(O)R][C(O)Ri], SR, halogen, CN, SiRsivRsiwRsix an

NOz,

15
wherein

Rs", Rs'w, Rs'" are independently from each other selected from the group consisting of H,

Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, phenyl and O-Si(CH3)3,

20

25

30

35

R' and Ri are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& &-cycloalkyl, Cs «-aryl, and 5 to 14 membered heteroaryl,

wherein

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& s-cycloalkyl, Cs &o-aryl, 5 to 10 mem-

bered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-
NR'Ri, N[C(O)R'][C(O)Ri], SR' halogen, CN, and NO~.,

C& &-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, Cs &o-aryl, 5

to 10 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O) Ri,

C(O)-NR'Ri N[C(O)R'][C(O)Ri] SR' halogen, CN, and NO~.,

Cs «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& s-cycloalkyl, Cs &o-aryl, 5 to 10 membered heteroaryl, OR',

OC(O)-R, C(O)-OR' C(O)-R' NR'R, NR'-C(O)R, C(O)-NR'R, N[C(O)R'][C(O)R],
SR', halogen, CN, and NO~,

40

wherein

R' and Ri are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein

C~ ~o-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~
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can be prepared by treating a compound of formula (2)

3X

l,
'

e

X

wherein Y is at each occurrence I, Br, Cl or O-S(O)2CF3, and X", X', X', A and B are as defined

above,

10 with m mol equivalents of a compound of formula (3)

Z—L Z

15
wherein

L' is as defined for the compound of formula (1-I), and

Z' and Z' are independently selected from the group consisting of B(OZ")(OZ'), SnZ"Z'Z',

Z
1

0 Z

B

04Z3
Z

0
/"—B

0
z'

Z
Z2

Z
Z4

z'

Z

Z20
ana * e

z'

20
wherein Z", Z', Z', Z4, Z' and Z' are independently from each other and at each occur-

rence H or C& 4-alkyl.

25 For examples, polymers of the present invention comprising at least one unit of formula (1),
wherein n and m are 0 and which are of formula (1-II)
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X

wherein

X", X' and X' are independently from each other 0, S or NR",

5 A is selected from the group consisting of

*1

and

A1 A3

10 B is selected from the group consisting of

X
*

~x'

B1 B2 B3 B4

x'
*

X

X
and

B5 B6 B7

15 wherein

X4, X'and X'are independentlyfrom each other 0, S or NR",
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A1, A2, A3, B1, B2, B3, B4, B5, B6 or B7 can be substituted with one to three substituents

R~,

R" is at each occurrence selected from the group consisting of H, C«pp-alkyl, C& &pp-alkenyl,

Cp ~pp-alkynyl, C& &&-cycloalkyl, Cp &8-aryl, a 5 to 20 membered heteroaryl, C(0)-C«pp-alkyl,

C(0)-C& &&-cycloalkyl and C(0)-OC«pp-alkyl,

wherein

10

15

Cq happ-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can be substituted with one to fourty substitu-

ents independently selected from the group consisting of C& 8-cycloalkyl, Cp «-aryl, 5 to 14

membered heteroaryl, 0Ra QC(0)-Ra C(0)-0Ra C(0)-Ra NRaR', NRa-C(0)R', C(0)-
NRaRb N[C(Q)Ra][C(Q)Rb] $Ra $i(Rsia)(Rsib)(Rsic) Q $i(Rsia)(Rsib)(Rsic) halogen CN

and NO&, and at least two CH&-groups, but not adjacent CH&-groups, of C«pp-alkyl, C& &pp-

alkenyl and C& &pp-alkynyl can be replaced by 0 or S,

20

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl,

Cp «-aryl, 5 to 14 membered heteroaryl, OR' OC(0)-R' C(0)-OR' C(0)-R' NR'R', NR'-

C(0)R', C(0)-NR'R', N[C(0)R'][C(0)R'], SR', Si(R ")(R ")(R "), -0-Si(R ")(R ")(R "),
halogen, CN, and NO&, and one or two CH&-groups, but not adjacent CH&-groups, of C& &&-

cycloalkyl can be replaced by 0, S, OC(0), CO, NR' or NR'-CO,

25
Cp &8-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& pp-alkyl, C& pp-alkenyl, C& pp-alkynyl,

C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered heteroaryl, OR', OC(0)-R', C(0)-OR', C(0)-
R', NR'R', NR'-C(0)R', C(0)-NR'R', N[C(0)R'][C(0)R'], SR', Si(R ")(R ")(R "),
-O-Si(Rsia)(Rsib)(Rsic), halogen, CN, and NOz,

30 wherein

R' and R' are independently selected from the group consisting of H, C& pp-alkyl,

Cp pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl and 5 to 14 membered heteroaryl,

35

40

Rs" Rs" and Rs" are independently selected from the group consisting of H,

Cq pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered het-

eroaryl, O-C& pp-alkyl, O-C& pp-alkenyl, O-C& pp-alkynyl, O-C& 8-cycloalkyl, 0-Cp «-aryl,

0-5 to 14 membered heteroaryl, -[0-SiRS"Rs"].-Rs", NR'R' halogen and 0-C(0)-R',
wherein

o is an integer from 1 to 50,

Rs", Rs", Rs" are independently selected from the group consisting of H, C& pp-alkyl,

Cp pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered heteroaryl,
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10

0-C~ pp-alkyl, O-C& pp-alkenyl, O-C& pp-alkynyl, O-C& 8-cycloalkyl, 0-Cp «-aryl, 0-5 to

14 membered heteroaryl, -[0-SiRS'gR""],-R"', NR"R", halogen and 0-C(0)-R";
wherein

p is an integer from 1 to 50,
Rs'p R"", Rs" are independently selected from the group consisting of H, C& 3p-

alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl, 5 to 10 membered

heteroaryl, 0-Cq 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& p-cycloalkyl, 0-
Cp qp-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3, NR"'R'", halogen and

0-C(0)-R

R', R', R", R", R"' and R"' are independently selected from the group consisting

of H, C~ pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl, and 5 to 14

membered heteroaryl,

15

20

C~ pp-alkyl, C& pp-alkenyl and C& pp-alkynyl can be substituted with one to twenty sub-

stituents selected from the group consisting of C& p-cycloalkyl, Cp &p-aryl, OR',

QC(Q) Rc C(Q) QRc C(Q) Rc NRcRd NRc C(Q)Rd C(Q) NRcRd

N[C(0)Rc][C(0)Rd] SRc Sj(Rsij)(Rsik)(Rsil) Q $j(Rsij)(Rsik)(Rsil) halogen, CN, and

NO&, and at least two CH&-groups, but not adjacent CH&-groups, of C& pp-alkyl, C& pp-

alkenyl and C& pp-alkynyl can be replaced by 0 or S,

25

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C& 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl,

QRc QC(Q) Rc C(Q) QRc C(Q) Rc NRcRd NRc C(Q)Rd C(Q) NRcRd

N[C(0)Rc][C(0)Rd] SRc Sj(Rsij)(Rsik)(Rsil) Q $j(Rsij)(Rsik)(Rsil) halogen, CN, and

NO&, and one or two CH&-groups, but not adjacent CH&-groups, of C& 8-cycloalkyl

can be replaced by 0, S, OC(0), CO, NR' or NR'-CO,

30
Cp «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C& 3p-alkyl, C& 3p-

alkenyl, C&3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl, OR' OC(0)-R' C(0)-OR' C(0)-R'
NRcRd NRc C(Q)Rd C(Q) NRcRd N[C(Q)Rc][C(Q)Rd] $Rc $j(Rsij)(Rsik)(Rsil)

-0-Sj(R 'j)(R ' )(R '), halogen, CN and NOz, '

35 wherein

R' and R' are independently selected from the group consisting of H, C& 3p-alkyl,

Cz 3p-alkenyl and C& 3p-alkynyl,

40

Rs'i, R"' and Rs'i are independently selected from the group consisting of H,

Cq 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl, 5 to 10 mem-

bered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& p-cycloalkyl,
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0-Cp tp-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRS'mRS'"] -Rs", NR'R', halo-

gen, and 0-C(0)-R',
wherein

q is an integer from 1 to 50,

10

15

Rs™,Rs'", Rs" are independently selected from the group consisting of H, C&

3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl, 5 to 10 mem-

bered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& p-

cycloalkyl, 0-Cp &p-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRS'PRS'q],-R"',
NR"R", halogen, and 0-C(0)-R";

wherein

r is an integer from 1 to 50,
Rs'P, Rs'q, R"' are independently selected from the group consisting of H,

Ct 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl, 5 to 10
membered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, 0-
C& p-cycloalkyl, 0-Cp &p-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3,

NR"'R"', halogen and 0-C(0)-R"',

20

R', R', R", R", R"' and R"' are independently selected from the group con-

sisting of H, C& 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl,

and 5 to 10 membered heteroaryl,

25

Ct 3p-alkyl, C& 3p-alkenyl and C& ~p-alkynyl can be substituted with one to ten sub-

stituents selected from the group consisting of halogen, CN and NO~, and

30

R' is at each occurrence selected from the group consisting of C& 3p-alkyl, C& 3p-alkenyl, C& 3p-

alkynyl, C& &&-cycloalkyl, Cp &tt-aryl, 5 to 20 membered heteroaryl, OR'", OC(0)-R'", C(0)-
OR'", C(0)-R'", NR'"R", NR'"-C(0)R", C(0)-NR'"R", N[C(0)R'"][C(0)R"],SR'", halogen,

CN SjRsisRsitRsiu and QH

wherein

35

R'" and R" and are independently selected from the group consisting of H, C& 3p-alkyl,

Cp 3p-alkenyl, C& 3p-alkynyl, C& &&-cycloalkyl, Cp &tt-aryl and 5 to 20 membered heteroaryl,

and

40

Ct 3p-alkyl, C& 3p-alkenyl and C& 3p-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& tt-cycloalkyl, Cp «-aryl, 5 to 14

membered heteroaryl, OR' OC(0)-R' C(0)-OR' C(0)-R' NR'R', NR'-C(0)R', C(0)-
NR'R', N[C(0)R'][C(0)Rt], SR' halogen, CN, SiR "R "R '" and NQ&', and at least two

CH&-groups, but not adjacent CH&-groups, of C& 3p-alkyl, C& 3p-alkenyl and C& 3p-alkynyl can

be replaced by 0 or S,
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C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& 8-cycloalkyl,

C~ «-aryl, 5 to 14 membered heteroaryl, OR' OC(O)-R' C(O)-OR' C(O)-R' NR'R', NR'-

C(Q)R', C(Q)-NR'R', N[C(Q)R'][C(Q)Rf], SR' halogen, CN, SiR "R "R '" and NQ&', and

one or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced

by 0, S, OC(O), CO, NR' or NR'-CO,

10
C~ &8-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& 8-cycloalkyl, C~ «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-R', C(O)-OR', C(O)-
R', NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)Rf], SR', halogen, CN, SiRS"Rs"Rs'"

and NO~,

15 wherein

Rs", Rs" and Rs'" are independently from each other selected from the group consisting

of H, C~ po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& ~-cycloalkyl, phenyl and O-Si(CH3)3,

20

25

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 8-cycloalkyl, C~ «-aryl, and 5 to 14 membered heteroaryl,

wherein

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& ~-cycloalkyl, C~ &o-aryl, 5 to 10 mem-

bered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-C(O)R", C(O)-
NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

30

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, 5

to 10 membered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-

C(O)R", C(O)-NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

35

Cg «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, 5 to 10 membered heteroaryl, OR&,

OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR" NRg-C(O)R" C(O)-NRgR"

N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

40

wherein

Rg and R" are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein



WO 2016/005891 PC T/IB2015/055118

70
C~ ~p-alkyl, C2 &p-alkenyl and C2 &p-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO2

5 can be prepared by treating a compound of formula (2)

X

5 /
X

3X

l,
'

e

10 wherein Y is at each occurrence I, Br, Cl or O-S(O)2CF3, and X", X', X', A and B are as defined

above,

with a compound of formula (7)

3X

e Zb

15

Z
X

wherein

X", X', X', A and B are as defined for the compound of formula (1-II), and

20 Z' and Z' are independently selected from the group consisting of B(OZ")(OZ'), SnZ" Z'Z',

Z
1

0 Z

B

04Z3
Z

0
/"—B

0
z'

Z
Z2

Z
Z4

z'

Z

Z20
ana * e'

z'

25
wherein Z", Z', Z', Z4, Z' and Z' are independently from each other and at each occurence

H or C~ 4-alkyl.
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When Z' and Z' are independently selected from the group consisting of B(OZ")(OZ'),

Z
1

0 Z

B

04Z3
Z

Z

0 Z

0 Z
z' z'

Z

Z20
ana * e'

z'

wherein Z", Z', Z', Z4, Z' and Z' are independently from each other and at each occurrence H or

C~ 4-alkyl,

the reaction is usually performed in the presence of a catalyst, preferably a Pd catalyst such as
10 Pd(P(Ph)3)4, Pd(OAc)2and Pd2(dba)3, and a base such as K3PO4, Na2CO3, K2CO3, LiOH and

NaOMe. Depending on the Pd catalyst, the reaction may also require the presence of a phos-

phine ligand such as P(Ph)3, P(o-tolyl)3 and P(tert-Bu)3. The reaction is also usually performed

at elevated temperatures, such as at temperatures in the range of 40 to 250 'C, preferably 60 to

200 'C. The reaction can be performed in the presence of a suitable solvent such as tetrahydro-

15 furan, toluene or chlorobenzene. The reaction is usually performed under inert gas.

When Z' and Z' are independently SnZ"Z'Z', wherein Z", Z' and Z' are independently from

each other C& 4-alkyl, the reaction is usually performed in the presence of a catalyst, preferably

a Pd catalyst such as Pd(P(Ph)3)4 and Pd2(dba)3 Depending on the Pd catalyst, the reaction

20 may also require the presence of a phosphine ligand such as P(Ph)3, P(o-tolyl)3and P(tert-Bu)3.

The reaction is also usually performed at elevated temperatures, such as at temperatures in the

range of 40 to 250 'C, preferably 60 to 200 'C. The reaction can be performed in the presence
of a suitable solvent such as toluene or chlorobenzene. The reaction is usually performed under

inert gas.
25

The compound of formula (2) can be prepared by methods known in the art.

For examples, compounds of formula (2), wherein

30 X" is S, and X' and X' are NR",
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A is

A1

wherein

X4is S and

A1 is not substituted,

10 Bis

6X

x'

B2

15
wherein

X'and X'are S, and

B2 is not substituted, and

R" is at each occurrence unsubstituted C& 36-alkyl,

20 and which are of formula (2-I)

R
I

N

N

R
I

(2-I)

25
wherein Y is I, Br, Cl or O-triflate, and R" is at each occurrence unsubstituted C& 36-alkyl,

can be prepared by treating a compound of formula (3)
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R
I

N

/ N /
N

~Q

R
I

wherein R" is at each occurrence unsubstituted C& 36-alkyl, with an Y-donor.

For example, when Y is Br, the Y-donor can be N-bromosuccinimide. When using N-

bromosuccinimide as Y-donor, the reaction can be performed at 0 'C in the presence of THF as
solvent.

10 A compound of formula (3), wherein R" is at each occurrence unsubstituted C& 36-alkyl, can be

prepared by treating a compound of formula (4)

/ 4 /
N

R
I

15 wherein R" is at each occurrence unsubstituted C& 36-alkyl, with Lawesson's reagent.

The reaction is usually performed in a suitable solvent such as o-xylene and at a suitable tem-

perature such as in the range of 40 to 100 'C.

20 A compound of formula (4), wherein R" is at each occurrence unsubstituted C& 36-alkyl, can be

prepared by treating a compound of formula (5)

/ N /
N

R
I

25 wherein R" is at each occurrence unsubstituted C& 36-alkyl, with dioxalyl chloride.

The reaction is usually performed in a suitable solvent such as DCM and at a suitable tempera-

ture such as in the range of -40 to 0 'C.



WO 2016/005891 PC T/IB2015/055118

74
The compound of formula (5), wherein R" is at each occurrence unsubstituted C& 36-alkyl, can be

prepared by treating a compound of formula (6)

/ N /
LG

wherein LG is I, Br, Cl or F, with HNR".

10

The reaction is usually performed in the presence of a catalyst, preferably a copper catalyst.

The reaction is usually performed at elevated temperatures such in the range of 40 to 160 'C.

Also part of the invention are intermediates of formula

3X

l,' e

X

15
wherein

X", X' and X' are independently from each other 0, S or NR",

20
A is selected from the group consisting of

and

A1 A3

25
B is selected from the group consisting of
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X
*

~x'

B1 B2 B3 B4

x'
*

X

X
and

B5 B6 B7

wherein

X4, X'and X'are independentlyfrom each other 0, S or NR",

A1, A2, A3, B1, B2, B3, B4, B5, B6 or B7 can be substituted with one to three substituents

R~,

10

15

20

R" is at each occurrence selected from the group consisting of H, C«pp-alkyl, C& &pp-alkenyl,

Cp ~pp-alkynyl, C& &&-cycloalkyl, Cp &8-aryl, a 5 to 20 membered heteroaryl, C(0)-C& &pp-alkyl,

C(0)-C& &&-cycloalkyl and C(0)-OC«pp-alkyl,

wherein

C~ ~pp-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can be substituted with one to fourty substitu-

ents independently selected from the group consisting of C& 8-cycloalkyl, Cp «-aryl, 5 to 14

membered heteroaryl, QRa QC(0)-Ra C(0)-QRa C(0)-Ra NRaR', NRa-C(0)R', C(0)-
NRaRb N[C(Q)Ra][C(Q)Rb] $Ra $i(Rsia)(Rsib)(Rsic) Q $i(Rsia)(Rsib)(Rsic) halogen CN

and NO&, and at least two CH&-groups, but not adjacent CH&-groups, of C«pp-alkyl, C& &pp-

alkenyl and C& &pp-alkynyl can be replaced by 0 or S,

25

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl,

Cp «-aryl, 5 to 14 membered heteroaryl, OR' OC(0)-R' C(0)-OR' C(0)-R' NR'R', NR'-

C(0)R', C(0)-NR'R', N[C(0)R'][C(0)R'], SR', Si(R ")(R ")(R "), -0-Si(R ")(R ")(R "),
halogen, CN, and NO&, and one or two CH&-groups, but not adjacent CH&-groups, of C& &&-

cycloalkyl can be replaced by 0, S, OC(0), CO, NR' or NR'-CO,
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Cp &8-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& pp-alkyl, C& pp-alkenyl, C& pp-alkynyl,

C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered heteroaryl, OR', OC(0)-R', C(0)-OR', C(0)-
R', NR'R', NR'-C(0)R', C(0)-NR'R', N[C(0)R'][C(0)R'], SR', Si(R ")(R ")(R "),
-0-$i(Rsia)(Rsib)(Rsic), halogen, CN, and NOz,

10

wherein

R' and R' are independently selected from the group consisting of H, C& pp-alkyl,

Cp pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl and 5 to 14 membered heteroaryl,

15

Rs" Rs" and Rs" are independently selected from the group consisting of H,

C~ pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered het-

eroaryl, O-C& pp-alkyl, O-C& pp-alkenyl, O-C& pp-alkynyl, O-C& 8-cycloalkyl, 0-Cp «-aryl,

0-5 to 14 membered heteroaryl, -[0-SiRS"Rs"].-Rs", NR'R' halogen and 0-C(0)-R',
wherein

o is an integer from 1 to 50,

20

25

30

Rs", Rs", Rs" are independently selected from the group consisting of H, C& pp-alkyl,

Cp pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered heteroaryl,

0-Cq pp-alkyl, O-C& pp-alkenyl, O-C& pp-alkynyl, O-C& 8-cycloalkyl, 0-Cp «-aryl, 0-5 to

14 membered heteroaryl, -[0-SiRS'gR""],-R"', NR"R", halogen and 0-C(0)-R";
wherein

p is an integer from 1 to 50,
Rs'p R"", Rs" are independently selected from the group consisting of H, C& 3p-

alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& p-cycloalkyl, Cp &p-aryl, 5 to 10 membered

heteroaryl, 0-Cq 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& p-cycloalkyl, 0-
Cp qp-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3, NR"'R'", halogen and

0-C(0)-R

R', R', R", R", R"' and R"' are independently selected from the group consisting

of H, C~ pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl, and 5 to 14

membered heteroaryl,

35

40

C~ pp-alkyl, C& pp-alkenyl and C& pp-alkynyl can be substituted with one to twenty sub-

stituents selected from the group consisting of C& p-cycloalkyl, Cp &p-aryl, OR',

QC(Q) Rc C(Q) QRc C(Q) Rc NRcRd NRc C(Q)Rd C(Q) NRcRd

N[C(0)Rc][C(0)Rd] SRc Si(Rsij)(Rsik)(Rsil) Q Si(Rsij)(Rsik)(Rsil) halogen, CN, and

NO&, and at least two CH&-groups, but not adjacent CH&-groups, of C& pp-alkyl, C& pp-

alkenyl and C& pp-alkynyl can be replaced by 0 or S,
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C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C& 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl,

QRc QC(Q) Rc C(Q) QRc C(Q) Rc NRcRd NRc C(Q)Rd C(Q) NRcRd

N[C(0)Rc][C(0)Rd] SRc Sj(Rsij)(Rsik)(Rsil) Q $j(Rsij)(Rsik)(Rsil) halogen, CN, and

NO&, and one or two CH&-groups, but not adjacent CH&-groups, of C& 8-cycloalkyl

can be replaced by 0, S, OC(0), CO, NR' or NR'-CO,

10

C6 ~4-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C& 3p-alkyl, C& 3p-

alkenyl, C&3p-alkynyl, C&6-cycloalkyl, C6 &p-aryl, OR' OC(0)-R' C(0)-OR' C(0)-R'
NRcRd NRc C(Q)Rd C(Q) NRcRd N[C(Q)Rc][C(Q)Rd] $Rc $j(Rsij)(Rsik)(Rsil)

-0-Sj(R 'j)(R ' )(R '), halogen, CN and NOz, '

15
wherein

R' and R' are independently selected from the group consisting of H, C& 3p-alkyl,

Cz 3p-alkenyl and C& 3p-alkynyl,

20

25

30

35

Rs'i, R"' and Rs'i are independently selected from the group consisting of H,

Cq 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 mem-

bered heteroaryl, Q-C& 3p-alkyl, Q-C& 3p-alkenyl, Q-C& 3p-alkynyl, Q-C& 6-cycloalkyl,

0-C6 qp-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRS'mRS'"] -Rs", NR'R', halo-

gen, and 0-C(0)-R',
wherein

q is an integer from 1 to 50,

Rs™,Rs'", Rs" are independently selected from the group consisting of H, C&

3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 mem-

bered heteroaryl, Q-C& 3p-alkyl, Q-C& 3p-alkenyl, Q-C& 3p-alkynyl, Q-C& 6-

cycloalkyl, 0-C6 &p-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRS'PRS'q],-R"',
NR"R", halogen, and 0-C(0)-R";

wherein

r is an integer from 1 to 50,
Rs'P, Rs'q, R"' are independently selected from the group consisting of H,

Cq 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10
membered heteroaryl, Q-C& 3p-alkyl, Q-C& 3p-alkenyl, Q-C& 3p-alkynyl, 0-
C& 6-cycloalkyl, 0-C6 &p-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3,

NR"'R"', halogen and 0-C(0)-R"',

40

R', R', R", R", R"' and R"' are independently selected from the group con-

sisting of H, C& 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl,

and 5 to 10 membered heteroaryl,
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Ct 3o-alkyl, C& 3o-alkenyl and C& M-alkynyl can be substituted with one to ten sub-

stituents selected from the group consisting of halogen, CN and NO~,

10

R' is at each occurrence selected from the group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-

alkynyl, C& &&-cycloalkyl, C6 &tt-aryl, 5 to 20 membered heteroaryl, OR'", OC(O)-R'", C(O)-
OR'", C(O)-R'", NR'"R", NR'"-C(O)R", C(O)-NR'"R", N[C(O)R'"][C(O)R"], SR'", halogen,

CN SjRsisRsitRsiu and QH

wherein

R'" and R" and are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, C6 &tt-aryl and 5 to 20 membered heteroaryl,

and

15

20

Ct 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& tt-cycloalkyl, C6 «-aryl, 5 to 14

membered heteroaryl, OR' OC(O)-R' C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-
NR'R', N[C(Q)R'][C(Q)Rt], SR' halogen, CN, SiR "R "R '" and NQ&', and at least two

CH&-groups, but not adjacent CH&-groups, of C& 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can

be replaced by 0 or S,

25

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& tt-cycloalkyl,

C6 «-aryl, 5 to 14 membered heteroaryl, OR' OC(O)-R' C(O)-OR' C(O)-R' NR'R', NR'-

C(Q)R', C(Q)-NR'R', N[C(Q)R'][C(Q)Rt], SR' halogen, CN, SiR "R "R '" and NQ&', and

one or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced

by 0, S, OC(O), CO, NR' or NR'-CO,

30
C6 &tt-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& tt-cycloalkyl, C6 «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-R', C(O)-OR', C(O)-
R', NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)Rt], SR', halogen, CN, SiRS"Rs"Rs'"

and NO~,

35 wherein

Rs", Rs" and Rs'" are independently from each other selected from the group consisting

of H, Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, phenyl and O-Si(CH3)3,

40

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& tt-cycloalkyl, C6 «-aryl, and 5 to 14 membered heteroaryl,

wherein
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C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 mem-

bered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-C(O)R", C(O)-
NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

10

15

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5

to 10 membered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-

C(O)R", C(O)-NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

C6 ~4-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 membered heteroaryl, OR&,

OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR" NRg-C(O)R" C(O)-NRgR"

N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

20

wherein

Rg and R" are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein

C~ ~o-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~, and

25
Y is at each occurence I, Br, Cl or O-S(O)~CF3.

In preferred intermediates of formula (2)
X", X' and X' are independently from each other S or NR",

30 A is

A1

35
wherein

X4 is S or NR", and

A1 can be substituted with one substituent R',

B is selected from the group consisting of
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'-M*
X

*3

~x' and

B1 B2 B3

wherein

X'and X'are independentlyfrom each other S or NR", and

B1, B2 and B3 can be substituted with one to three substituents R',

10

15

R" is at each occurrence selected from the group consisting of C& M-alkyl, C& M-alkenyl and

C& M-alkynyl,

wherein

C& M-alkyl, C& M-alkenyl and C& M-alkynyl can be substituted with one to twenty substitu-

ents independently selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10
membered heteroaryl QRa $Ra Si(Rsia)(Rsib)(Rsic) Q Si(Rsia)(Rsib)(Rsic) halogen

CN; and at least two CH&-groups, but not adjacent CH&-groups, of C& M-alkyl, C& M-alkenyl

and C& M-alkynyl can be replaced by Q or S,

20

wherein

R' and R' are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl and C6 &o-aryl,

25

Rs" Rs" and Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[Q-SiRS"Rs"].-Rs"

wherein

o is an integer from 1 to 50,

30

Rs", Rs", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[Q-SiRsigRs'"]p-Rsii,

wherein

p is an integer from 1 to 50,

Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C~ 3o-alkynyl, C~ 6-cycloalkyl, C6 ~o-aryl, Q-Si(CH3)3,

35 R', R', R", R", R"' and R"' are independently selected from the group consisting of H,

Cq 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, and 5 to 10 membered

heteroaryl,
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C~ 3p-alkyl, C& 3p-alkenyl and C& 3p-alkynyl can be substituted with one to ten substituents

selected from the group consisting of halogen and CN,

R' is at each occurrence selected from the group consisting of unsubstituted C& 3p-alkyl and

halogen, and

Y is at each occurence I, Br, Cl or O-S(O)~CF3.

10

In more preferred intermediates of formula (2)
X" is S, and X' and X' are NR",

15 A is

A1

20
wherein

X4 is S or NR", and

A1 can be substituted with one substituent R',

B is

6X

~x'

25 B2

30

wherein

X'and X'are independentlyfrom each other S or NR", and

B2 can be substituted with one substituent R',

R" is at each occurrence selected from the group consisting of C& 36-alkyl, C& 36-alkenyl and

C& 36-alkynyl,
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C& 36-alkyl, C& 36-alkenyl and C& 36-alkynyl can be substituted with one to twenty substitu-

ents independently selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10
membered heteroaryl QRa $Ra Si(Rsia)(Rsib)(Rsic) Q Si(Rsia)(Rsib)(Rsic) halogen

CN; and at least two CH&-groups, but not adjacent CH&-groups, of C& 36-alkyl, C& 36-alkenyl

and C& 36-alkynyl can be replaced by 0 or S,

10

wherein

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl and C6 &o-aryl

15

Rs" Rs" and Rs" are independently selected from the group consisting of H,

C~ po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRS"Rs"].-Rs"

wherein

o is an integer from 1 to 50,

20

Rs", Rs", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRS'gRS'"] -Rs"

wherein

p is an integer from 1 to 50,

25

Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-

alkyl, C~ ~o-alkenyl, C~ ~o-alkynyl, C~ 6-cycloalkyl, C6 ~o-aryl, O-Si(CH3)3,

R', R', R", R", R"' and R"' are independently selected from the group consisting of

H, C~ po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, and 5 to 10 mem-

bered heteroaryl,

30 C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to ten substitu-

ents selected from the group consisting of halogen and CN,

35

R' is at each occurrence selected from the group consisting of unsubstituted C& 3o-alkyl and

halogen, and

Y is at each occurence I, Br, Cl or O-S(O)~CF3.

In even more preferred intermediates of formula (2)
40 X" is S, and X' and X' are NR",
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A is

A1

wherein

X4is S and

A1 is not substituted,

10 Bis

6X

x'

B2

15
wherein

X'and X'are S, and

B2 is not substituted,

20

R" is at each occurrence unsubstituted C& 36-alkyl, and

Y is at each occurence I, Br, Cl or O-S(O)~CF3.

25
Most preferred intermediates of formula (2) are of formula (2-I)

R
I

N

N

R
I

(2-I)
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wherein Y is at each occurence I, Br or O-S(O)~CF3, and R" is at each occurrence unsubstituted

C~ 36-alkyl.

5 Particular preferred intermediate of formula (2) are of formula (2-II)

R
I

N Br

/ N /
Br S N

R
I

(2-II)

10
wherein, R" is at each occurrence unsubstituted C& 36-alkyl.

Also part of the invention is an electronic device comprising the polymer of the present inven-

tion.

15 The electronic device can be an organic photovoltaic device (OPVs), an organic field-effect

transistor (OFETs), an organic light emitting diode (OLEDs) or an organic photodiode (OPDs).

20

Preferably, the electronic device is an organic photovoltaic device (OPVs), an organic field-

effect transistor (OFETs) or an organic photodiode (OPDs).

More preferably, the electronic device is an organic field effect transistor (OFET).

Usually, an organic field effect transistor comprises a dielectric layer, a semiconducting layer

and a substrate. In addition, an organic field effect transistor usually comprises a gate electrode

25 and source/drain electrodes.

30

Preferably, the semiconducting layer comprises the polymer of the present invention. The semi-

conducting layer can have a thickness of 5 to 500 nm, preferably of 10 to 100 nm, more prefer-

ably of 20 to 50 nm.

The dielectric layer comprises a dielectric material. The dielectric material can be silicon dioxide

or aluminium oxide, or, an organic polymer such as polystyrene (PS), poly(methylmethacrylate)

(PMMA), poly(4-vinylphenol) (PVP), poly(vinyl alcohol) (PVA), benzocyclobutene (BCB), or poly-

imide (Pl). The dielectric layer can have a thickness of 10 to 2000 nm, preferably of 50 to 1000
35 nm, more preferably of 100 to 800 nm.
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The dielectric layer can in addition to the dielectric material comprise a self-assembled mono-

layer of organic silane derivates or organic phosphoric acid derivatives. An example of an or-

ganic silane derivative is octyltrichlorosilane. An examples of an organic phosphoric acid deriva-

tive is octyldecylphosphoric acid. The self-assembled monolayer comprised in the dielectric lay-

er is usually in contact with the semiconducting layer.

10

The source/drain electrodes can be made from any suitable organic or inorganic source/drain

material. Examples of inorganic source/drain materials are gold (Au), silver (Ag) or copper (Cu),

as well as alloys comprising at least one of these metals. The source/drain electrodes can have

a thickness of 1 to 100 nm, preferably from 20 to 70 nm.

15

The gate electrode can be made from any suitable gate material such as highly doped silicon,

aluminium (Al), tungsten (W), indium tin oxide or gold (Au), or alloys comprising at least one of

these metals. The gate electrode can have a thickness of 1 to 200 nm, preferably from 5 to 100
nm.

20

The substrate can be any suitable substrate such as glass, or a plastic substrate such as poly-

ethersulfone, polycarbonate, polysulfone, polyethylene terephthalate (PET) and polyethylene

naphthalate (PEN). Depending on the design of the organic field effect transistor, the gate elec-

trode, for example highly doped silicon can also function as substrate.

The organic field effect transistor can be prepared by methods known in the art.

25

30

35

For example, a bottom-gate top-contact organic field effect transistor can be prepared as fol-

lows: The dielectric material, for example Al&03 or silicon dioxide, can be applied as a layer on a

gate electrode such as highly doped silicon wafer, which also functions as substrate, by a suita-

ble deposition method such as atom layer deposition or thermal evaporation. A self-assembled

monolayer of an organic phosphoric acid derivative or an organic silane derivative can be ap-

plied to the layer of the dielectric material. For example, the organic phosphoric acid derivative

or the organic silane derivative can be applied from solution using solution-deposition tech-

niques. The semiconducting layer can be formed by either solution deposition or thermal evapo-

ration in vacuo of the polymer of the present invention on the self-assembled monolayer of the

organic phosphoric acid derivative or the organic silane derivative. Source/drain electrodes can

be formed by deposition of a suitable source/drain material, for example tantalum (Ta) and/or

gold (Au), on the semiconducting layer through a shadow masks. The channel width (W) is typi-

cally 50 pm and the channel length (L) is typically 1000 pm.

40

For example, a top-gate bottom-contact organic field effect transistor can be prepared as fol-

lows: Sorce/drain electrodes can be formed by evaporating a suitable source/drain material, for

example gold (Au), on photo-lithographically defined electrodes on a suitable substrate, for ex-

ample a glass substrate. The semiconducting layer can be formed by depositing a solution of

the polymers of the present invention, for example by spin-coating, on the source/drain elec-
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trodes, followed by annealing the layer at elevated temperatures such as at a temperature in the

range of 80 to 360 'C. After quenching the semiconducting layer, a dielectric layer can be

formed by applying, for example, by spin-coating, a solution of a suitable dielectric material such

as poly(methylmethacryate), on the semiconducting layer. The gate electrode of a suitable

source/drain material, for example gold (Au), can be evaporated through a shadow mask on the

dielectric layer.

Also part of the invention is the use of the polymer of the present invention as semiconducting

material.

The polymers of the present invention show high charge carrier mobilities. The polymer of the

present invention can show ambipolar properties with high hole and electron mobilities. In addi-

tion, the polymers of the present invention show a high stability, in particular a high thermal sta-

bility. Furthermore the polymers of the present invention are compatible with liquid processing

techniques. In addition, the poymers of the present invention show a strong absorption of the

near infra-red light.
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Example 1

Preparation of compound 3a

Br

/i /

H25C12

HN

C1 oH21
C1 oH21

H25C12

N

/ N /

S

Sa 4a

C1 o H21

H25C12

N

/i /

/ N /
N

C12H25

C1 oH21

3a

Preparation of compound 5a
Compound 6a (5.00 g, 22.82 mmol, 1 equiv. ), copper (0.07 g, 1.14 mmol, 5 mol%) copper(l)-

iodide (0.22 g, 1.14 mmol, 5 mol%), potassium phosphate tribasic (9.69g, 45.64 mmol, 2 equiv. )

10 and 2-decyltetradecyl amine (12.11 g, 34.23 mmol, 1.5 equiv. ) were heated with stirring in dime-

thyl aminoethanol (50 mL) at 80 'C for 48 hours. Upon cooling to room temperature, water and

hexane were added. The aqueous layer was extracted several times with hexanes. The organic

layers were combined, dried over MgSO4 and the solvent was removed by rotary evaporation.

The crude product was passed through a small silica column using hexane as solvent to afford

15 compound 5a as brown oil (1.74 g, 3.54 mmol, 15.5%). "H NMR (400 MHz, CDCI3); 5 7.36 (dd,
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J = 5.3, 1.4 Hz, 1H), 6.05(d, 1H, J= 2.1 Hz), 3.56(s, 1H), 3.13(d, J= 6.1 Hz, 2H), 1.29(bm,
40H), 0.91 (m, 6H).

Preparation of compound 4a
5 Dioxalyl chloride (0.50g, 3.96 mmol, 1.3 equiv. ) in DCM (10 mL) was added dropwise to a

stirred solution of compound 5a (1.50 g, 3.05 mmol, 1 equiv. ) in DCM (20 mL) at -10 'C. After

thirty minutes of stirring at -10 'C, triethylamine (1.39 g, 13.72, 4.5 equiv. ) was added and the

solution was allowed to warm to room temperature overnight. Solvent and excess triethylamine

were removed by rotary evaporation and the crude compound 4a was purified by column chro-

10 matography on silica with DCM as the eluent to afford the compound 4a as bright red solid

(0.68g, 1.24 mmol, 41%). "H NMR(400 MHz, CDCI3); 5 7.85 (d, J = 5.3 Hz, 1H), 7.37 (d, J = 5.1

Hz, 1H), 3.68 (d, J = 7.7 Hz, 2H), 1.9 (m, 1H), 1.25 (bm, 40H), 0.88 (m, 6H).

Preparation of compound 3a
15 A solution of compound 4a (0.60g, 0.57 mmol, 1 equiv. ) and Lawesson's reagent (0.11 g, 0.28

mmol, 0.5 equiv. ) in o-xylene (20 mL) were heated at 60 'C for 2 hours. After cooling to room

temperature the solvent was removed by rotary evaporation and the crude product purified by

column chromatography on silica with hexane: DCM (3: 1) as the eluent to afford compound

3a as a bright green solid (0.37g, 0.35 mmol, 32%). "H NMR (400 MHz, CDCI3); 5 7.52 (d, J =

20 5.2 Hz, 2H), 7.32 (d, J = 5.2 Hz, 2H), 3.85 (d, J = 7.7 Hz, 4H), 2.04 (m, 2H), 1.24 (bm, 80H),

0.90 (m, 12H).

Example 2

25 Preparation of compound 2a

C1 oH21

H25C12

N

/i /

C1 oH21

H25C1 2

N

/i /

/ 5 /
N

C12H25

C1 oH21

S S
/ 5 /

S N

C12H25

C1 oH21

3a 2a

N-bromosuccinimide (0.12 g, 0.69 mmol, 2.1 equiv. ) in THF (1 mL) was added to a stirred solu-

30 tion of compound 3a (0.35 g, 0.33 mmol, 1 equiv. ) in THF (20 mL) at 0 'C. The reaction was

monitored by TLC and quenched with water after half an hour, the product was extracted with
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ethyl acetate and the aqueous layer extracted several times with ethyl acetate. The organic lay-

ers were combined, dried over MgSO4 and the solvent removed by rotary evaporation to afford

the crude compound 2a which was purified by column chromatography on silica using hexane:
DCM (3:1)as the eluent to afford the compound 2a as dark green solid (0.31g, 0.26 mmol,

5 77%). "H NMR (400 MHz, d2-TCE); 5 7.35 (s, 2H), 3.80 (d, J = 7.7 Hz, 4H), 1.96 (m, 2H), 1.27

(bm 80H), 0.93 (m, 12H).

10

Example 3
Preparation of polymer Pa

C1 oH21

H25C1 2

N

/ 4 /

Br

S
N N

/
I

/ (3a)

Br S N

C1 2H25

C1 oH21

2a

C1 o H21

H25C1 2

N S

r N
N

/ N /
N

C12H25

C1 oH21

Pa

Compound 2a (70 mg, 0.06 mmol, 1 equiv. ) and 4,7-bis(4, 4,5,5-tetramethyl-1, 3,2-dioxabrolan-2-

15 yl)benzothiadiazole (3a) (22 mg, 0.06 mmol, 1 equiv. ) were added to a microwave vial. A thor-

oughly degassed solution of Aliquat 336 (1 drop) in toluene (1.5 mL) was subsequently added
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and the solution was further degassed with stirring for 30 minutes. Pd(P(Ph)3)4 (3 mg) was add-

ed and the solution was again degassed for 30 minutes. The microwave vial was sealed and

heated to 80 'C with stirring and then 2M Na&CO3(aq) (0.3 mL) were added. The biphasic mix-

ture was then heated with vigorous stirring at 120 'C for 3 days. After cooling to room tempera-

ture the contents of the microwave vial were poured into vigorously stirred methanol and the

resulting polymeric precipitate was filtered. The filtrate was purified by Soxhlet extraction first

with acetone (24h), second with hexane (24h), and third with chloroform (24h). The chloroform

fraction was stirred vigorously with aqueous sodium diethyldithiocarbamate at 60 'C for 2 hours

to remove any residual catalytic metal impurities, after which the chloroform layer was separat-

ed and the solvent removed by rotary evaporation. The obtained polymeric material was purified

further by recycling gel permeation chromatography (GPC) in chlorobenzene to afford the poly-

mer Pa (45 mg, 57'/o) as dark purple/black solid. GPC (chlorobenzene, 80 'C, polystyrene stan-

dard): M. = 17 kDa, M = 27 kDa, PDI = 1.6. UV-VIS-absorption spectrum: X ..: 926 nm (film)

and 914 nm (solution). HOMO as determined by photoelectron spectroscopy in air (UV-PESA):—

4.9 eV. HOMO as calculated by DFT/TD-DFT with a B3LYP/6-31g* basis set: -4.7 eV. LUMO as
determined from absorption onset in thin film UV-VIS spectra: -3.8 eV. LUMO as calculated by

DFT/TD-DFT with a B3LYP/6-31g* basis set: -3.5 eV. Eg as observed: 1.1 eV. Eg as calculated

by DFT/TD-DFT with a B3LYP/6-31g* basis set: 1.2 eV.
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C1 o H21

H25C1 2

N

/ 4 /

Br s~Sn Snr 5 /

Br S N

C1 2H25

C1 o H21

2a

C1 o H21

H25C1 2

0 N S /i

/ N /
N

C1 2H25

C1 oH21

Pb

Compound 2a (70 mg, 0.06 mmol, 1 equiv. ) and 2,5-bis(trimethylstannyl)thiophene (24 mg, 0.06

mmol, 1 equiv) in chlorobenzene (1.0 mL) were added to a microwave vial. The solution was

thoroughly degassed before the addition of Pd&(dba)3 (2 mg) and P(o-Tol)3 (2.5 mg). The solu-

tion was further degassed and the microwave vial sealed before heating in a microwave in suc-

10 cessive intervals of 5 min at 100 'C, 5 min at 140 'C, 5 min at 160 'C and finally 20 min at

180 'C. After cooling to room temperature the contents of the microwave vial were poured into

vigorously stirred methanol, and the resulting polymeric precipitate was collected by filtration.

The polymeric precipitate was purified by Soxhlet extraction first with acetone (24 h), second

with hexane (24 h) and finally with chloroform (24 h). The chloroform fraction was stirred vigor-

15 ously with aqueous sodium diethyldithiocarbamate at 60 'C for 2 hours to remove any residual

catalytic metal impurities, after which the chloroform layer was separated and the solvent re-



WO 2016/005891 PC T/IB2015/055118

92
moved by rotary evaporation. The obtained polymeric material was further purified by recycling

gel permeation chromatography (GPC) in chlorobenzene to afford the polymer Pb (31 mg, 47%)
as deep purple/black solid. GPC (chlorobenzene, 80 'C, polystyrene standard): M. = 30 kDa,

M = 67 kDa, PDI = 2.3. UV-VIS-absorption spectrum: X ..: 909 nm (film) and 897 nm (solu-

5 tion). HOMO as determined by photoelectron spectroscopy in air (UV-PESA): -4.8 eV. HOMO

as calculated by DFT/TD-DFT with a B3LYP/6-31g* basis set: -4.6 eV. LUMO as determined

from absorption onset in thin film UV-VIS spectra: -3.6 eV. LUMO as calculated by DFT/TD-DFT

with a B3LYP/6-31g* basis set: -3.3 eV. Eg as observed: 1.2 eV. Eg as calculated by DFT/TD-

DFT with a B3LYP/6-31g* basis set: 1.3 eV.

10

Example 5

Preparation of polymer Pc

C1 o H21

H25C12

N

/ 4 /

Br

/ &

/ S Sn—
(3c)

Br S N

C1 2H25

C1 o H21

2a

C1 oH21

H25C1 2

O
N S / Ii S

/i / S tl
/ N /

N

C1 2H25

C1 o H21

15 Pc
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Compound 2a (70 mg, 0.06 mmol, 1 equiv. ) and 5,5'-bis(trimethylstannyl)-2, 2'-bithiophene (28

mg, 0.06 mmol, 1 equiv) in chlorobenzene (1.0 mL) were added to a microwave vial. The solu-

tion was thoroughly degassed before the addition of Pd&(dba)3 (2 mg) and P(o-Tol)3 (2.5 mg).

The solution was further degassed and the microwave vial sealed before heating in a micro-

wave in successive intervals of 5 min at 100 'C, 5 min at 140 'C, 5 min at 160 'C and finally 20
min at 180 'C. After cooling to room temperature the contents of the microwave vial were

poured into vigorously stirred methanol, and the resulting polymeric precipitate was collected by

filtration. The polymeric precipitate was purified by Soxhlet extraction first with acetone (24 h),

second with hexane (24 h) and finally with chloroform (24 h). The chloroform fraction was stirred

vigorously with aqueous sodium diethyldithiocarbamate at 60 'C for 2 hours to remove any re-

sidual catalytic metal impurities, after which the chloroform layer was separated and the solvent

was removed by rotary evaporation. The obtained polymeric material was further purified by

recycling gel permeation chromatography (GPC) in chlorobenzene to afford polymer Pc (42 mg,

60%) as deep purple/black solid. GPC (chlorobenzene, 80 'C, polystyrene standard): M. = 20

kDa, M = 41 kDa, PDI = 2.1. UV-VIS-absorption spectrum: X ..: 875 nm (film) and 864 nm (so-

lution). HOMO as determined by photoelectron spectroscopy in air (UV-PESA): -4.8 eV. HOMO

as calculated by DFT/TD-DFT with a B3LYP/6-31g* basis set: -4.6 eV. LUMO as determined

from absorption onset in thin film UV-VIS spectra: -3.6 eV. LUMO as calculated by DFT/TD-DFT

with a B3LYP/6-31g* basis set: -3.2 eV. Eg as observed: 1.2 eV. Eg as calculated by DFT/TD-

DFT with a B3LYP/6-31g* basis set: 1.4 eV.

25

30

Example 6

Preparation of organic field effect transistors comprising the polymer Pa, Pb, respectively, Pc

Organic field effect transistors (top-gate/bottom contact) were fabricated on glass substrates

with Ti/Au (10 nm/30 nm) evaporated on photo-lithographically defined electrodes. The polymer

Pa, Pb, respectively, Pc was deposited by spin coating from a 10 mg/mL dichlorobenzene solu-

tion and was annealed for 1 h at 100, 200 or 300 'C, respectively. After annealing, the films

were quenched on a cold metal surface and a 300 nm thick poly(methylmethacrylate) dielectric

layer was spin-coated on top. A 20 nm thick gold layer was then evaporated through a shadow

mask to define the transistor's top-gate. All fabrication steps were performed in an N~ glove box.

The channel characteristics are: L = 20 pm, W = 1 mm.

35 Pa, Pb and Pc were stable up to annealing temperatures of 350 'C with no observable thermal

transition.

40

The saturation transfer curves of the organic field effect transistors comprising polymer Pa, Pb,
respectively, Pc were measured at Vd = -60V using an Agilent 4155B Semiconductor Parameter

Analyser (SPA) in a N& glove box. The average values of the electron mobilities p. , the hole

mobilities ph and the threshold voltages Vth were determined from the square root of the satura-

tion transfer curves and the results are summarized in table 1.
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Polymer

Pa

Tanneal

['c ]
100
200

300

Pe
[cm'Ns]

0.2
0.5
0.7

Ph

[cm'Ns]

0.1

0.3
0.4

Vth (electrons)

[V]

14

12

13

Vth (holes)

[V]

-10
-13
-20

Pb 100
200

300

0.01

0.2
0.2

0.01

0.2
0.2

-18
-24

-32

-24

-22

Pc 100
200

300
0.1

0.1

0.01

0.4
0.4

n/a'

-18 -25

-21

Table 1.' not-available.

5 Pa, Pb, respectively, Pc exhibit good ambipolar properties, with improvements in hole and elec-

tron mobilities observed at high temperature annealing. The electron transport is favoured in Pa,
whereas the hole transport is favoured Pc. Pb shows a very balanced hole and electron

transport.
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1. Polymers comprising at least one unit of formula

3X

e

X

wherein

X", X' and X' are independently from each other 0, S or NR",

10 A is selected from the group consisting of

*1

and

A1 A3

15 B is selected from the group consisting of

X
*

~x'

B1 B2 B3 B4

x'
*

X

X
and

B5 B6 B7

AE-77013 UGA [ggf. Fig/Seqj
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wherein

X4, X'and X'are independentlyfrom each other 0, S or NR",

A1, A2, A3, B1, B2, B3, B4, B5, B6 or B7 can be substituted with one to three substituents

R~,

10

R" is at each occurrence selected from the group consisting of H, C«pp-alkyl, C& &pp-alkenyl,

Cp ~pp-alkynyl, C& &&-cycloalkyl, Cp &8-aryl, a 5 to 20 membered heteroaryl, C(0)-C& &pp-alkyl,

C(0)-C& &&-cycloalkyl and C(0)-OC«pp-alkyl,

wherein

15

20

25

C~ ~pp-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can be substituted with one to fourty substitu-

ents independently selected from the group consisting of C& 8-cycloalkyl, Cp «-aryl, 5 to 14

membered heteroaryl, QRa QC(0)-Ra C(0)-QRa C(0)-Ra NRaR', NRa-C(0)R', C(0)-
NRaRb N[C(Q)Ra][C(Q)Rb] $Ra $i(Rsia)(Rsib)(Rsic) Q $i(Rsia)(Rsib)(Rsic) halogen CN

and NO&, and at least two CH&-groups, but not adjacent CH&-groups, of C«pp-alkyl, C& &pp-

alkenyl and C& &pp-alkynyl can be replaced by 0 or S,

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl,

Cp «-aryl, 5 to 14 membered heteroaryl, OR' OC(0)-R' C(0)-OR' C(0)-R' NR'R', NR'-

C(0)R', C(0)-NR'R', N[C(0)R'][C(0)R'], SR', Si(R ")(R ")(R "), -0-Si(R ")(R ")(R "),
halogen, CN, and NO&, and one or two CH&-groups, but not adjacent CH&-groups, of C& &&-

cycloalkyl can be replaced by 0, S, OC(0), CO, NR' or NR'-CO,

30

Cp &8-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& pp-alkyl, C& pp-alkenyl, C& pp-alkynyl,

C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered heteroaryl, OR', OC(0)-R', C(0)-OR', C(0)-
R', NR'R', NR'-C(0)R', C(0)-NR'R', N[C(0)R'][C(0)R'], SR', Si(R ")(R ")(R "),
-O-Si(Rsia)(Rsib)(Rsic), halogen, CN, and NOz,

35
wherein

R' and R' are independently selected from the group consisting of H, C& pp-alkyl,

Cp pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl and 5 to 14 membered heteroaryl,

40

Rs" Rs" and Rs" are independently selected from the group consisting of H,

C~ pp-alkyl, C& pp-alkenyl, C& pp-alkynyl, C& 8-cycloalkyl, Cp «-aryl, 5 to 14 membered het-

eroaryl, O-C& pp-alkyl, O-C& pp-alkenyl, O-C& pp-alkynyl, O-C& 8-cycloalkyl, 0-Cp «-aryl,

0-5 to 14 membered heteroaryl, -[0-SiRS"Rs"].-Rs", NR'R' halogen and 0-C(0)-R',
wherein
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10

Rs", Rs", Rs" are independently selected from the group consisting of H, C& 6o-alkyl,

Cp 6o-alkenyl, C& 6o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, 5 to 14 membered heteroaryl,

0-Cq 6o-alkyl, O-C& 6o-alkenyl, O-C& 6o-alkynyl, O-C& 8-cycloalkyl, 0-C6 «-aryl, 0-5 to

14 membered heteroaryl, -[0-SiRS'gR""],-R"', NR"R", halogen and 0-C(0)-R";
wherein

p is an integer from 1 to 50,
Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-

alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 membered

heteroaryl, 0-Cq 3o-alkyl, O-C& 3o-alkenyl, O-C& 3o-alkynyl, O-C& 6-cycloalkyl, 0-
C6 qo-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3, NR"'R'", halogen and

0-C(0)-R

15 R', R', R", R", R"' and R"' are independently selected from the group consisting

of H, C~ 6o-alkyl, C& 6o-alkenyl, C& 6o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14

membered heteroaryl,

20

25

30

C~ 6o-alkyl, C& 6o-alkenyl and C& 6o-alkynyl can be substituted with one to twenty sub-

stituents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, OR',

QC(Q) Rc C(Q) QRc C(Q) Rc NRcRd NRc C(Q)Rd C(Q) NRcRd

N[C(0)Rc][C(0)Rd] SRc Sj(Rsij)(Rsik)(Rsil) Q $j(Rsij)(Rsik)(Rsil) halogen, CN, and

NO&, and at least two CH&-groups, but not adjacent CH&-groups, of C& 6o-alkyl, C& 6o-

alkenyl and C& 6o-alkynyl can be replaced by 0 or S,

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl,

QRc QC(Q) Rc C(Q) QRc C(Q) Rc NRcRd NRc C(Q)Rd C(Q) NRcRd

N[C(0)Rc][C(0)Rd] SRc Sj(Rsij)(Rsik)(Rsil) Q $j(Rsij)(Rsik)(Rsil) halogen, CN, and

NO&, and one or two CH&-groups, but not adjacent CH&-groups, of C& 8-cycloalkyl

can be replaced by 0, S, OC(0), CO, NR' or NR'-CO,

35

C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C& 3o-alkyl, C& 3o-

alkenyl, C&3o-alkynyl, C&6-cycloalkyl, C6 &o-aryl, OR' OC(0)-R' C(0)-OR' C(0)-R'
NRcRd NRc C(Q)Rd C(Q) NRcRd N[C(Q)Rc][C(Q)Rd] $Rc $j(Rsij)(Rsik)(Rsil)

-0-Sj(R 'i)(R ' )(R '), halogen, CN and NOz, '

40
wherein

R' and R' are independently selected from the group consisting of H, C& 3o-alkyl,

Cz 3o-alkenyl and C& 3o-alkynyl,
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Rs'i, R"' and Rs'i are independently selected from the group consisting of H,

Ct 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 mem-

bered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& 6-cycloalkyl,

0-C6 tp-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRS'mRS'"] -Rs", NR'R', halo-

gen, and 0-C(0)-R',
wherein

q is an integer from 1 to 50,

10

15

20

Rs™,Rs'", Rs" are independently selected from the group consisting of H, C&

3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10 mem-

bered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, O-C& 6-

cycloalkyl, 0-C6 &p-aryl, 0-5 to 10 membered heteroaryl, -[0-SiRS'PRS'q],-R"',
NR"R", halogen, and 0-C(0)-R";

wherein

r is an integer from 1 to 50,
Rs'P, Rs'q, R"' are independently selected from the group consisting of H,

Ct 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, 5 to 10
membered heteroaryl, O-C& 3p-alkyl, O-C& 3p-alkenyl, O-C& 3p-alkynyl, 0-
C& 6-cycloalkyl, 0-C6 &p-aryl, 0-5 to 10 membered heteroaryl, O-Si(CH3)3,

NR"'R"', halogen and 0-C(0)-R"',

25

R', R', R", R", R"' and R"' are independently selected from the group con-

sisting of H, C& 3p-alkyl, C& 3p-alkenyl, C& 3p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl,

and 5 to 10 membered heteroaryl,

Ct 3p-alkyl, C& 3p-alkenyl and C& ~p-alkynyl can be substituted with one to ten sub-

stituents selected from the group consisting of halogen, CN and NO~,

30

35

R' is at each occurrence selected from the group consisting of C& 3p-alkyl, C& 3p-alkenyl, C& 3p-

alkynyl, C& &&-cycloalkyl, C6 &tt-aryl, 5 to 20 membered heteroaryl, OR'", OC(0)-R'", C(0)-
OR'", C(0)-R'", NR'"R", NR'"-C(0)R", C(0)-NR'"R", N[C(0)R'"][C(0)R"],SR'", halogen,

CN SjRsisRsitRsiu and OH

wherein

R'" and R" and are independently selected from the group consisting of H, C& 3p-alkyl,

Cp 3p-alkenyl, C& 3p-alkynyl, C& &&-cycloalkyl, C6 &tt-aryl and 5 to 20 membered heteroaryl,

and

40 Ct 3p-alkyl, C& 3p-alkenyl and C& 3p-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& tt-cycloalkyl, C6 «-aryl, 5 to 14
membered heteroaryl, OR' OC(0)-R' C(0)-OR' C(0)-R' NR'R', NR'-C(0)R', C(0)-
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NR'R', N[C(Q)R'][C(Q)Ri], SR' halogen, CN, SiR "R "R '" and NQ&', and at least two

CH&-groups, but not adjacent CH&-groups, of C& 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can

be replaced by 0 or S,

10

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& 8-cycloalkyl,

C6 «-aryl, 5 to 14 membered heteroaryl, OR' OC(O)-R' C(O)-OR' C(O)-R' NR'R', NR'-

C(Q)R', C(Q)-NR'R', N[C(Q)R'][C(Q)Ri], SR' halogen, CN, SiR "R "R '" and NQ&', and

one or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced

by 0, S, OC(O), CO, NR' or NR'-CO,

15

C6 &8-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& 8-cycloalkyl, C6 «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-R', C(O)-OR', C(O)-
R', NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)Ri], SR', halogen, CN, SiRS"Rs"Rs'"

and NO~,

20

wherein

Rs", Rs" and Rs'" are independently from each other selected from the group consisting

of H, Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, phenyl and O-Si(CH3)3,

25

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered heteroaryl,

wherein

Cq po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 mem-

bered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-C(O)R", C(O)-
NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

30 C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5

to 10 membered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-

C(O)R", C(O)-NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

35

40

C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 membered heteroaryl, OR&,

OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR" NRg-C(O)R" C(O)-NRgR"

N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

wherein
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Rg and R" are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein

Cq qo-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~,

10

nis0, 1, 2or3,
mis0, 1, 2or3,

and

15

L" and are L' are independently from each other and at each occurrence selected from the

group consisting of C6 ~8-arylene, 5 to 20 membered heteroarylene,

and

20

wherein

C6 &8-arylene and 5 to 20 membered heteroarylene can be substituted with one to six substit-

uents R' at each occurrence selected from the group consisting of C& 3o-alkyl, C& 3o-alkenyl,

Cp 3o-alkynyl, C& &&-cycloalkyl, C6 &8-aryl and 5 to 20 membered heteroaryl, OR'", OC(O)-R'",

C(O)-OR3" C(O)-R3" NR3" R3 NR3"-C(O)R3 C(O)-NR3" R3 N[C(O)R3"][C(O)R3 ] SR3"

halogen CN SiRs"R ' R '" and QH and

25 wherein

and *~+*

30

can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, C6 &8-aryl and 5 to

20 membered heteroaryl, C(O)-R4", C(O)-NR4" R4', C(O)-OR4" and CN,

35

wherein

R'", R", R4" und R4' are independently from each other and at each occurrence selected

from the group consisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, C6

&8-aryl and 5 to 20 membered heteroaryl, and

40

wherein

C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& 8-cycloalkyl, C6 «-aryl, 5 to 14

membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-NR'Ri,
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N[C(O)R'][C(O)Ri], SR', halogen, CN, SiRs"Rs'WRs'" and NO&, and at least two CH&-groups,

but not adjacent CH&-groups of C& 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be replaced

byO orS,

10

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& &-cycloalkyl,

C& «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-

C(Q)Ri, C(Q)-NR'Ri, N[C(Q)R'][C(Q)Ri], SR', halogen, CN, SiR "R ' R '" and NQ&,'and one

or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced by 0,
S, OC(O), CO, NR' or NR'-CO,

15

Cs «-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,

C& &-cycloalkyl, Cs «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R',

NRRi, NR-C(O)Ri, C(O)-NRRi, N[C(O)R][C(O)Ri], SR, halogen, CN, SiRsivRsiwRsix an

NOz,

20

wherein

SiRs"Rs'WRs'" are independently from each other selected from the group consisting of H,

Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, phenyl and O-Si(CH3)3,

25

R' and R& are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& &-cycloalkyl, Cs «-aryl, and 5 to 14 membered heteroaryl,

wherein

Cq po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& s-cycloalkyl, Cs &o-aryl, 5 to 10 mem-

bered heteroaryl, OR', OC(O)-R~, C(O)-OR', C(O)-R', NR'R~, NR'-C(O)R~, C(O)-
NR'R~, N[C(O)R'][C(O)R~], SR' halogen, CN, and NO~.,

30 C& &-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, Cs &o-aryl, 5

to 10 membered heteroaryl, OR', OC(O)-R~, C(O)-OR', C(O)-R', NR'R~, NR'-C(O) R~,

C(O)-NR'R~ N[C(O)R'][C(O)R~] SR' halogen, CN, and NO~.,

35

40

Cs «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& s-cycloalkyl, Cs &o-aryl, 5 to 10 membered heteroaryl, OR',

OC(O)-R, C(O)-OR' C(O)-R' NR'R, NR'-C(O)R, C(O)-NR'R, N[C(O)R'][C(O)R],
SR', halogen, CN, and NO~,

wherein
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R' and Ri are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein

Cq qo-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~

2. The polymers of claim 1, wherein

X", X' and X' are independently from each other S or NR",

10 wherein

15

20

R" is at each occurrence selected from the group consisting of C«oo-alkyl, C& &oo-alkenyl and C&

~ oo-alkynyl,

wherein

C~ ~op-alkyl, C& &oo-alkenyl and C& &oo-alkynyl can be substituted with one to fourty substitu-

ents independently selected from the group consisting of C& &-cycloalkyl, Cs «-aryl, 5 to 14

membered heteroaryl, QR~ QC(Q)-R~ C(Q)-QR~ C(Q)-R~ NR~-C(Q)Rb, C(Q)-NR~Rb,

SRa Si(Rsia)(Rsib)(Rsic) O-Si(Rsia)(Rsib)(Rsic), halogen, and CN; and at least two CHz-

groups, but not adjacent CH&-groups, of C«oo-alkyl, C& &oo-alkenyl and C& &oo-alkynyl can

be replaced by 0 or S,

25

wherein

R' and R' are independently selected from the group consisting of H, C& so-alkyl,

Cp so-alkenyl, C& so-alkynyl, C& &-cycloalkyl, Cs «-aryl and 5 to 14 membered heteroaryl,

30

Rs" Rsib and Rs" are independently selected from the group consisting of H,

C~ so-alkyl, C& so-alkenyl, C& so-alkynyl, C& &-cycloalkyl, Cs «-aryl, -[0-SiRs"Rs"],-Rs"

wherein

o is an integer from 1 to 50,

35

Rs", Rs" and Rs" are independently selected from the group consisting of H, C& so-

alkyl, C& so-alkenyl, C& so-alkynyl, C& &-cycloalkyl, Cs «-aryl, -[0-SiRs'gRs'"] -Rs"

wherein

p is an integer from 1 to 50,
Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-

alkyl, C~ 3o-alkenyl, C~ 3o-alkynyl, Cs s-cycloalkyl, Cs ~o-aryl, O-Si(CH3)3,

40

R', R', R", R", R"' and R"' are independently selected from the group consisting

of H, C~ so-alkyl, C& so-alkenyl, C& so-alkynyl, C& &-cycloalkyl, Cs «-aryl, and 5 to 14

membered heteroaryl,
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C~ 6o-alkyl, C& 6o-alkenyl and C& 6o-alkynyl can be substituted with one to twenty sub-

stituents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, OR',

QC(Q) Rc C(Q) QRc C(Q) Rc NRc C(Q)Rd C(Q) NRcRd $Rc $j(Rsij)(Rsik)(Rsil)

-0-Si(RS'i)(RS")(Rs'i), halogen, and CN; and at least two CH&-groups, but not adja-

cent CH&-groups, of C& 6o-alkyl, C& 6o-alkenyl and C& 6o-alkynyl can be replaced by 0
or S,

10

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl,

QRc QC(Q) Rc C(Q) QRc C(Q) Rc NRc C(Q)Rd C(Q) NRcRd $Rc

Sj(Rsij)(Rsik)(Rsii) O-Sj(Rsij)(Rsik)(Rsii), halpgen, and CN; and pne pr twp CHz-

groups, but not adjacent CH&-groups, of C& 8-cycloalkyl can be replaced by 0, S,
OC(O), CO, NR' pI NR'-CO,

15

20

C6 ~4-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C& 3o-alkyl, C& 3o-

alkenyl, C&3o-alkynyl, C&6-cycloalkyl, C6 &o-aryl, OR' OC(O)-R' C(O)-OR' C(O)-R'
NRc C(Q)Rd C(Q) NRcRd $Rc Sj(Rsij)(Rsik)(Rsii) Q Sj(Rsij)(Rsik)(Rsii) halpgen

CN;

wherein

R' and R' are independently selected from the group consisting of H, C& 3o-alkyl,

Cz 3o-alkenyl and C& 3o-alkynyl,

25

30

35

Rs'i, R"' and Rs'i are independently selected from the group consisting of H,

Cq 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRS'mRS'"],—

Rsio

wherein

q is an integer from 1 to 50,

Rs™,Rs'", Rs" are independently selected from the group consisting of H, C&

3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRs'i'Rs'q], —

Rsir

wherein

r is an integer from 1 to 50,
Rs'i', Rs'q, R"' are independently selected from the group consisting of H,

Cq 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 0-
Si(CH3)3,

40 R', R', R", R", R"' and R"' are independently selected from the group con-

sisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl,

and 5 to 10 membered heteroaryl,
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C~ 3o-alkyl, C& 3o-alkenyl and C& M-alkynyl can be substituted with one to ten sub-

stituents selected from the group consisting of halogen and CN,

5 R' is at each occurrence selected from the group consisting of C& 3o-alkyl and halogen,

wherein

10

Cq 3o-alkyl can be substituted with one to ten substituents independently selected from the

group consisting of C& 8-cycloalkyl, C6 «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-
R', C(O)-OR', C(O)-R', NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)Ri], SR', halo-

gen, CN, SiRS"Rs"Rs'" and NO&, and at least two CH&-groups, but not adjacent CH&-

groups, of C& 3o-alkyl can be replaced by 0 or S,

15
wherein

Rs", Rs" and Rs'" are independently from each other selected from the group consisting

of H, Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, phenyl and O-Si(CH3)3,

20

25

30

35

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered heteroaryl,

wherein

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 mem-

bered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-C(O)R", C(O)-
NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5

to 10 membered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-

C(O)R", C(O)-NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 membered heteroaryl, OR&,

OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR" NRg-C(O)R" C(O)-NRgR"

N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

40

wherein

Rg and R" are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein

C~ ~o-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~,
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and A, B, L", L', n and m are as defined in claim 1.

5 3. The polymers of claim 1, wherein

X" is S, and X' and X' are NR",

wherein

R" is at each occurrence selected from the group consisting of C«pp-alkyl, C& &pp-alkenyl and C&

1 0 ~pp-alkynyl,

wherein

15

Cq happ-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can be substituted with one to fourty substitu-

ents independently selected from the group consisting of C& 8-cycloalkyl, C6 «-aryl, 5 to 14

membered heteroaryl, QRa QC(Q)-Ra C(Q)-QRa C(Q)-Ra NRa-C(Q)R', C(Q)-NRaR',

SRa Si(Rsia)(Rsib)(Rsic) O-Si(Rsia)(Rsib)(Rsic), halogen, and CN; and at least two CHz-

groups, but not adjacent CH&-groups, of C«pp-alkyl, C& &pp-alkenyl and C& &pp-alkynyl can

be replaced by 0 or S,

20 wherein

R' and R' are independently selected from the group consisting of H, C& 6p-alkyl,

Cp 6p-alkenyl, C& 6p-alkynyl, C& 8-cycloalkyl, C6 «-aryl and 5 to 14 membered heteroaryl,

25

Rs" Rs" and Rs" are independently selected from the group consisting of H,

Cq 6p-alkyl, C& 6p-alkenyl, C& 6p-alkynyl, C& 8-cycloalkyl, C6 «-aryl, -[0-SiRS"Rs"],-Rs"

wherein

o is an integer from 1 to 50,

30

35

Rs", Rs" and Rs" are independently selected from the group consisting of H, C& 6p-

alkyl, C& 6p-alkenyl, C& 6p-alkynyl, C& 8-cycloalkyl, C6 «-aryl, -[0-SiRs'&Rs'"] -Rs"

wherein

p is an integer from 1 to 50,
Rs'p R"", Rs" are independently selected from the group consisting of H, C& 3p-

alkyl, C~ 3p-alkenyl, C~ 3p-alkynyl, C~ 6-cycloalkyl, C6 ~p-aryl, O-Si(CH3)3,

R', R', R", R", R"' and R"' are independently selected from the group consisting

of H, C~ 6p-alkyl, C& 6p-alkenyl, C& 6p-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14

membered heteroaryl,

40 C~ 6p-alkyl, C& 6p-alkenyl and C& 6p-alkynyl can be substituted with one to twenty sub-

stituents selected from the group consisting of C& 6-cycloalkyl, C6 &p-aryl, OR',

QC(Q) Rc C(Q) QRc C(Q) Rc NRc C(Q)Rd C(Q) NRcRd $Rc Si(Rsij)(Rsik)(Rsil)
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-0-Si(RS'i)(RS")(Rs'i), halogen, and CN; and at least two CH&-groups, but not adja-

cent CH&-groups, of C& ~o-alkyl, C& go-alkenyl and C& ~o-alkynyl can be replaced by 0
or S,

10

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl,

QRc QC(Q) Rc C(Q) QRc C(Q) Rc NRc C(Q)Rd C(Q) NRcRd $Rc

Sj(Rsij)(Rsik)(Rsii) O-Sj(Rsij)(Rsik)(Rsii), halpgen, and CN; and pne pr twp CHz-

groups, but not adjacent CH&-groups, of C& 8-cycloalkyl can be replaced by 0, S,
OC(O), CO, NR' pI NR'-CO,

15

Cg ~4-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C& 3o-alkyl, C& 3o-

alkenyl, C&3o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, OR' OC(O)-R' C(O)-OR' C(O)-R'
NRc C(Q)Rd C(Q) NRcRd $Rc Sj(Rsij)(Rsik)(Rsii) Q Sj(Rsij)(Rsik)(Rsii) halpgen

CN;

20

wherein

R' and R' are independently selected from the group consisting of H, C& 3o-alkyl,

Cz 3o-alkenyl and C& 3o-alkynyl,

25

Rs'i, R"' and Rs'i are independently selected from the group consisting of H,

Cq 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, -[0-SiRS'mRS'"],—

Rsio

wherein

q is an integer from 1 to 50,

30

35

Rs™,Rs'", Rs" are independently selected from the group consisting of H, C&

3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, -[0-SiRs'i'Rs'q], —

Rsir

wherein

r is an integer from 1 to 50,
Rs'i', Rs'q, R"' are independently selected from the group consisting of H,

Cq 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl, 0-
Si(CH3)3,

40

R', R', R", R", R"' and R"' are independently selected from the group con-

sisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& ~-cycloalkyl, C~ &o-aryl,

and 5 to 10 membered heteroaryl,

C~ 3o-alkyl, C& 3o-alkenyl and C& M-alkynyl can be substituted with one to ten sub-

stituents selected from the group consisting of halogen and CN,
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R' is at each occurrence selected from the group consisting of C& 3o-alkyl and halogen,

wherein

10

C~ 3o-alkyl can be substituted with one to ten substituents independently selected from the

group consisting of C& 8-cycloalkyl, C6 «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-
R', C(O)-OR', C(O)-R', NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)Ri], SR', halo-

gen, CN, SiRS"Rs"Rs'" and NO&, and at least two CH&-groups, but not adjacent CH&-

groups, of C& 3o-alkyl can be replaced by 0 or S,

wherein

Rs", Rs" and Rs'" are independently from each other selected from the group consisting

of H, Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, phenyl and O-Si(CH3)3,

15

20

R' and R' are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered heteroaryl,

wherein

Cq po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 mem-

bered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-C(O)R", C(O)-
NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

25

C& 8-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5

to 10 membered heteroaryl, OR&, OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR", NRg-

C(O)R", C(O)-NRgR", N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

30

C6 «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, 5 to 10 membered heteroaryl, OR&,

OC(O)-Rg, C(O)-ORg, C(O)-Rg, NRgR" NRg-C(O)R" C(O)-NRgR"

N[C(O)Rg][C(O)R" ], SRg, halogen, CN, and NO~.,

35

40

wherein

Rg and R" are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein

C~ ~o-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~, and

A, B, L", L', n and m are as defined in claim 1.
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4. The polymers of claim 2 or 3, wherein

A is

A1

10

wherein

X4 is S or NR", and

A1 can be substituted with one substituent R',

B is selected from the group consisting of

'-M*
X

*3

x' and

B1 B2 B3

15

20

wherein

X'and X'are independentlyfrom each other S or NR", and

B1, B2 and B3 can be substituted with one to three substituents R'.

R" is at each occurrence selected from the group consisting of C& M-alkyl, C& M-alkenyl and C&

M-a I kynyl,

25

30

wherein

C& M-alkyl, C& M-alkenyl and C& M-alkynyl can be substituted with one to twenty substitu-

ents independently selected from the group consisting of C& 6-cycloalkyl, C6 &o-aryl, 5 to 10
membered heteroaryl QRa $Ra Si(Rsia)(Rsib)(Rsic) Q Si(Rsia)(Rsib)(Rsic) halogen

CN; and at least two CH&-groups, but not adjacent CH&-groups, of C& M-alkyl, C& M-alkenyl

and C& M-alkynyl can be replaced by Q or S,

wherein

R' and R' are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl and C6 &o-aryl,
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Rs" Rs" and Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRS"Rs"].-Rs"

wherein

o is an integer from 1 to 50,

10

Rs", Rs", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, -[0-SiRs'gRs'"]p-Rs",

wherein

p is an integer from 1 to 50,

Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3o-alkyl,

Cp 3o-alkenyl, C~ 3o-alkynyl, C~ 6-cycloalkyl, C6 ~o-aryl, O-Si(CH3)3,

15 R', R', R", R", R"' and R"' are independently selected from the group consisting of H,

Cq 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& 6-cycloalkyl, C6 &o-aryl, and 5 to 10 membered

heteroaryl,

20
C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

selected from the group consisting of halogen and CN,

R' is at each occurrence selected from the group consisting of unsubstituted C& 3o-alkyl and hal-

ogen, and

25 L", L', n and m are as defined in claim 1.

30

5. The polymers of claim 2 or 3, wherein

A is

A1

35

wherein

X4 is S or NR", and

A1 can be substituted with one substituent R',

B is
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B2

wherein

X'and X'are independentlyfrom each other S or NR", and

B2 can be substituted with one substituent R',

10

15

R" is at each occurrence selected from the group consisting of C& 36-alkyl, C& 36-alkenyl and C&

36-alkynyl,

wherein

C& 36-alkyl, C& 36-alkenyl and C& 36-alkynyl can be substituted with one to twenty substitu-

ents independently selected from the group consisting of C& 6-cycloalkyl, C6 &p-aryl, 5 to 10
membered heteroaryl QRa $Ra Si(Rsia)(Rsib)(Rsic) Q Si(Rsia)(Rsib)(Rsic) halogen

CN; and at least two CH&-groups, but not adjacent CH&-groups, of C& 36-alkyl, C& 36-alkenyl

and C& 36-alkynyl can be replaced by Q or S,

wherein

R' and R' are independently selected from the group consisting of H, C& &p-alkyl,

Cp pp-alkenyl, C& &p-alkynyl, C& 6-cycloalkyl and C6 &p-aryl

20 Rs" Rs" and Rs" are independently selected from the group consisting of H,

Cq pp-alkyl, C& &p-alkenyl, C& &p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, -[Q-SiRS"Rs"].-Rs"

wherein

25

30

o is an integer from 1 to 50,

Rs", Rs", Rs" are independently selected from the group consisting of H, C& 3p-alkyl,

Cp pp-alkenyl, C& &p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, -[Q-SiRS'gRS'"] -Rs"

wherein

p is an integer from 1 to 50,

Rs'g R"", Rs" are independently selected from the group consisting of H, C& 3p-

alkyl, C~ ~p-alkenyl, C~ ~p-alkynyl, C~6-cycloalkyl, C6 ~p-aryl, Q-Si(CH3)3,

35
R', R', R", R", R"' and R"' are independently selected from the group consisting of

H, Cq pp-alkyl, C& &p-alkenyl, C& &p-alkynyl, C& 6-cycloalkyl, C6 &p-aryl, and 5 to 10 mem-

bered heteroaryl,
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C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to ten substitu-

ents selected from the group consisting of halogen and CN,

R' is at each occurrence selected from the group consisting of unsubstituted C& 3o-alkyl and hal-

5 ogen, and

L", L', n and m are as defined in claim 1.

10 6. The polymers of claim 2 or 3, wherein

A is

A1

15 wherein

X4is S and

A1 is not substituted,

20 B is

6X

x'

B2

25
wherein

X'and X'are S, and

B2 is not substituted,

30

R" is at each occurrence unsubstituted C& 3~-alkyl, and

L", L', n and m are as defined in claim 1.
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L" and L' are independently from each other and at each occurrence selected from the group

consisting of 5 to 20 membered heteroarylene,

and

10

wherein

5 to 20 membered heteroarylene can be substituted with one to six substituents R' at each

occurrence selected from the group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-

cycloalkyl, C~ &8-aryl and 5 to 20 membered heteroaryl, OR'", OC(O)-R'", C(O)-OR'", C(O)-
R" NR "R NR "-C(Q)R C(Q)-NR "R SR" halogen, CN, SiR "R ' R '" and Ql-l, and

wherein

15
can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, C~ &8-aryl and 5 to

20 membered heteroaryl, C(O)-R4", C(O)-NR4" R4', C(O)-OR4" and CN,

20 wherein

R'", R", R4" und R4' are independently from each other and at each occurrence selected

from the group consisting of H, C& 3o-alkyl, C& 3o-alkenyl, C& 3o-alkynyl, C& &&-cycloalkyl, C~

&8-aryl and 5 to 20 membered heteroaryl, and

25

30

wherein

C~ 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be substituted with one to ten substituents

independently selected from the group consisting of C& 8-cycloalkyl, C~ «-aryl, 5 to 14

membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-NR'Ri,

N[C(O)R'][C(O)Ri], SR', halogen, CN, SiRS"Rs'WRS'" and NO&, and at least two CH&-groups,

but not adjacent CH&-groups of C& 3o-alkyl, C& 3o-alkenyl and C& 3o-alkynyl can be replaced

byO orS,

35

C& &&-cycloalkyl can be substituted with one to six substituents independently selected

from the group consisting of C& &o-alkyl, C»o-alkenyl and C»o-alkynyl, C& 8-cycloalkyl,

C& «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-

C(Q)Ri, C(Q)-NR'Ri, N[C(Q)R'][C(Q)Ri], SR', halogen, CN, SiR "R ' R '" and NQ&,'and one

or two CH&-groups, but not adjacent CH&-groups, of C& &&-cycloalkyl can be replaced by 0,
S, OC(O), CO, NR' or NR'-CO,

40 C~ &8-aryl and 5 to 20 membered heteroaryl can be substituted with one to six substituents

independently selected from the group consisting of C& &o-alkyl, C»o-alkenyl, C»o-alkynyl,
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C& &-cycloalkyl, Cs «-aryl, 5 to 14 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R',

NRRi, NR-C(O)Ri, C(O)-NRRi, N[C(O)R][C(O)Ri], SR, halogen, CN, SiRsivRsiwRsix an

NOz,

wherein

SiRs"Rs'WRs'" are independently from each other selected from the group consisting of H,

Cq po-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, phenyl and O-Si(CH3)3,

10

15

R' and Ri are independently selected from the group consisting of H, C& &o-alkyl,

Cp po-alkenyl, C& &o-alkynyl, C& &-cycloalkyl, Cs «-aryl, and 5 to 14 membered heteroaryl,

wherein

C~ po-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of C& s-cycloalkyl, Cs &o-aryl, 5 to 10 mem-

bered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O)Ri, C(O)-
NR'Ri, N[C(O)R'][C(O)Ri], SR' halogen, CN, and NO~.,

20

C& &-cycloalkyl can be substituted with one to five substituents selected from the

group consisting of C«o-alkyl, C& &o-alkenyl, C& &o-alkynyl, C& s-cycloalkyl, Cs &o-aryl, 5

to 10 membered heteroaryl, OR', OC(O)-Ri, C(O)-OR', C(O)-R', NR'Ri, NR'-C(O) Ri,

C(O)-NR'Ri N[C(O)R'][C(O)Ri] SR' halogen, CN, and NO~.,

25

Cs «-aryl and 5 to 14 membered heteroaryl can be substituted with one to five sub-

stituents independently selected from the group consisting of C«o-alkyl, C& &o-

alkenyl, C& &o-alkynyl, C& s-cycloalkyl, Cs &o-aryl, 5 to 10 membered heteroaryl, OR',

OC(O)-R, C(O)-OR' C(O)-R' NR'R, NR'-C(O)R, C(O)-NR'R, N[C(O)R'][C(O)R],
SR', halogen, CN, and NO~,

30

wherein

R' and Ri are independently selected from the group consisting of H, C«o-alkyl,

C2-10 alkenyl and C& &Q-alkynyl,

wherein

C~ ~o-alkyl, C& &o-alkenyl and C& &o-alkynyl can be substituted with one to five

substituents selected from the group consisting of halogen, CN and NO~

35 and n and m are as defined in claim 1.

8. The polymers of claim 4, 5 or 6, wherein

L" and L' are independently from each other and at each occurrence selected from the group

40 consisting of 5 to 20 membered heteroarylene,
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wherein 5 to 20 membered heteroarylene is selected from the group consisting of

* S * Se
N

*

I

* N

* Te *

4 / * N

S
N N

/

X /

S
N N

/
S

*
X /

* *
S

S

0 0

S
S S

R104 R105

Si

/i / i,
S S

104 R105
r

Ge

/ 5 /
S S

R104 R105

/N /N
S S

* X **
X ~ s

*
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R104 R1 05

*
I

~ *gl ~/ i

R104 R1 05

S

R104 R

/h / i
Kl

R R

and

104 RR X/
Si

S
/ N /+ 4/

Si
104 105/X

10

15

wherein
R"'4 and R""are independently and at each occurrence selected from the group consisting

of H, C1 2p-alkyl, C2 2p-alkenyl, C2 2p-alkynyl, C& 8-cycloalkyl, C6 «-aryl, and 5 to 14 membered

heteroaryl, or R"'4 and R"", if attached to the same atom, together with the atom, to which

they are attached, form a 5 to 12 membered ring system,

wherein

C1 2p-alkyl, C2 2p-alkenyl and C2 2p-alkynyl can be substituted with one to five substitu-

ents selected from the group consisting of C& 6-cycloalkyl, C61p-aryl, 5 to 10 membered

heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-NR'R',

N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO2.,

20

C& 8-cycloalkyl can be substituted with one to five substituents selected from the group

consisting of C1 1p-alkyl, C21p-alkenyl, C21p-alkynyl, C&6-cycloalkyl, C61p-aryl, 5 to 10
membered heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-
NR'R', N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO2.,

25

C614-aryl and 5 to 14 membered heteroaryl can be substituted with one to five substitu-

ents independently selected from the group consisting of C1 1p-alkyl, C21p-alkenyl,

C2 1p-alkynyl, C& 6-cycloalkyl, C6 1p-aryl, 5 to 10 membered heteroaryl, OR', OC(O)-R',

C(O)-OR' C(O)-R' NR'R', NR'-C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R' ], SR' halogen,

CN, and NO2.,

30

5 to 12 membered ring system can be substituted with one to five substituents selected

from the group consisting of C1 1p-alkyl, C21p-alkenyl, C21p-alkynyl, C& 6-cycloalkyl, C61p-

aryl, 5 to 10 membered heteroaryl, OR' OC(O)-R', C(O)-OR' C(O)-R' NR'R', NR'-

C(O)R', C(O)-NR'R', N[C(O)R'][C(O)R' ], SR', halogen, CN, and NO2.,

wherein
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R' and R' are independently selected from the group consisting of H, C«o-alkyl,

C2 ~0-alkenyl and C2 &O-alkynyl,

wherein

Cq qo-alkyl, C2 &0-alkenyl and C2 &0-alkynyl can be substituted with one to five substit-

uents selected from the group consisting of halogen, CN and NO2,

10

wherein

5 to 20 membered heteroarylene can be substituted with one to six substituents R' at each

occurrence selected from the group consisting of C& 30-alkyl and halogen, and

wherein

15
can be substituted with one or two substituents R4 at each occurrence selected from the

group consisting of C& 30-alkyl, C(O)-R4", C(O)-OR4" and CN,

wherein

R4" is at each occurrence C~ 30-alkyl,

20 and n and m are as defined in claim 1.

9. The polymers of claim 4, 5 and 6, wherein

L" and L' are independently from each other and at each occurrence 5 to 20 membered het-

25 eroarylene,

wherein 5 to 20 membered heteroarylene is selected from the group consisting of

* S *
and

S
N N

/

30

35

wherein

5 to 20 membered heteroarylene is unsubstituted.

10. The polymers of claim 7, 8 or 9, wherein

n is 0, 1 or 2, and

mis 0, 1 or2.
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11. A process for the preparation of the polymers of claim 1, wherein n is 0 and which are of

formula (1-I)

3X

e

X

wherein X", X', X', A, B, L'and m are as defined in claim 1,

10
which process comprises the step of treating a compound of formula (2)

3X

l,' e

X

wherein Y is at each occurrence I, Br, Cl or O-S(O)~CF3, and X", X', X', A and B are as defined

15 for the compound of formula (1-I)

with m mol equivalents of a compound of formula (3)

20

Z—L Z

wherein

L' is as defined for the compound of formula (1-I), and

25

Z' and Z' are independently selected from the group consisting of B(OZ")(OZ'), SnZ" Z'Z',
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Z
1

0 Z

B

04Z3
Z

0
/"—B

0
z'

Z
Z2

Z
Z4

z'

Z

Z20
ana * e'

z'

wherein Z", Z', Z', Z4, Z' and Z' are independently from each other and at each occur-

rence H or C& 4-alkyl.

12. Intermediates of formula (2)

X

5 /
X

3X

e

10 wherein

X", X', X', A and B are as defined in claim 1, and

Y is at each occurrence I, Br, Cl or O-S(O)2CF3.

15 13. Electronic devices comprising a polymer of any of claims 1 to 10.

14. The electronic device of claim 13, wherein the electronic device is an organic field effect

transistor

20 15. Use of the polymers of any of claims 1 to 10 as semiconducting material.
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