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Patent Claims

Polymer comprising one or more identical or different repeating Ainits
containing a moiety of formula |

, Cl, Br, 1 or CN, or denote aryl, heteroaryl,
, arylcarbonyl, heteroaryicarbonyl,

is on each occurrence identically or differently F, Br, Cl,
-CN, -NC, -NCO, -NCS, -OCN, -SCN, -C(O)NR°R®, -
C(O)X%, -C(O)R®, -NHz, -NR°R%, -SH, -SR?, -SO3H, -
SO,RY, -OH, -NO,, -CFs, -SFs, optionally substituted
silyl, carbyl or hydrocarbyl with 1 to 40 C atoms that is
optionally substituted and optionally comprises one or
more hetero atoms, or P-Sp-,

are independently of each other H or optionally
substituted Cy.4p carbyl or hydrocarbyl,
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P is a polymerisable or crosslinkable group,
Sp is a spacer group or a single bond, and

x? is halogen.
Polymer according to claim 1 or 2, which is selected ormula li
[A-U-AP (AP -
wherein

ically or differently a moiety
claim 1,

U is on each occurrence ide
of formula | as defined i

Ar' AP, Ar® are, on each occurignce identically or differently, and
independently of gach other, aryl or heteroaryl that is
optionally subsfituted, preferably by one or more groups
R® as defined in claim 2, and one or both of Ar' and Ar®
may also genote a single bond,

YiandY? arei fependently of each other H, F, Cl or CN,

i on each occurrence identically or differently 0, 1 or 2,
wherein in at least one repeating unit, i.e. in at least
one unit -{(Ar -U-Ar %A}, x is 1,

is on each occurrence identically or differently 0, 1 or 2,

is an integer > 1.

Polymer according to one or more of claims 1 to 3, which is selected
of formula lia

RA[(Ar-U-AP),-(AP),-R® lla
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wherein U, Ar'>, n, x and y have the meanings of claim 3, and

R*and R® have independently of each other one of the meanjhgs

of R? in claim 2, or denote -CH,CI, -CHO, -CH=0H,, -

5 SIR'R"R", -SIX'X"R’, -SiR'R"X/, -SnR'R"R", -BR'R", -
B(OR")OR"), -B(OH),, 0O-SO2-R’, -ZnX', -Cs >H, -C=C-
SIR'R"R" or P-Sp-, wherein P and Sp arg’/as defined
above, and R', R" and R"™ have indepegpidently of each
other one of the meanings of R° as gefined in claim 2,

10 and two of R', R" and R"™ may als¢/form a ring together
with the hetero atom to which th@y are attached, and X’
and X" are halogen atoms.

5. Polymer according to claim 3 or 4, wherein Ar' and A are

15 independently of each other selectgd from the group consisting of,
thiophene-2,5-diyl, thiazole-2,5-di§l, selenophene-2,5-diyl, furan-2,5-
diyl, thieno[3,2-blthiophene-2 B-diyl, thieno[2,3-b]thiophene-2,5-diyl,
selenopheno(3,2-blselenophene-2,5-diyl, selenopheno|2,3-
blselenophene-2,5-diyl, sglenophenc[3,2-b]thiophene-2,5-diyl, and

20 selenopheno(2,3-b]thioghene-2,5-diyl, all of which are unsubstituted,
or mono- or polysubsfituted with R® as defined in claim 2, and one of
Ar' and Ar* may algo denote a single bond.

6. Polymer accgfding to to cne or more of claims 3 to 5, wherein AP is,
on each ogturrence identically or differently, selected from the group
consistipg of 1,4-phenylene, thiophene-2,5-diyl, selenophene-2,5-
diyl, tieno[3,2-blthiophene-2,5-diyl, thieno[2,3-b]thicphene-2,5-diyl,
selgnophenol3,2-b]selenophene-2,5-diyl, selenopheno(2,3-b]seleno-
shene-2,5-diyl, selenopheno[3,2-b]thiophene-2,5-diyl, seleno-

/ pheno(2,3-blthiophene-2,5-diyl, benzo[1,2-b:4,5-b]di-thiophene-2,6-

diyl, 2,2-dithiophene, 2,2-diselenophene, dithieno[3,2-b:2",3'-dlsilole-

5,5-diyl, 4H-cyclopentaf2, 1-b:3,4-b’]dithiophene-2,6-diyl, carbazole-
2,7-diyl, fluorene-2,7-diyl, indaceno[1,2-b:5,6-b'[di-thiophene-2,7-diyl,
benzo[1",2":4,5,4" 5":4' 5'] bis(silolo[3,2-b:3',2"-b'lthiophene)-2,7-diyl,
phenanthro[1,10,9,8-c,d,e,f,glcarbazole-2,7-diyl, benzo[2,1,3]thia-
diazole-4,7-diyl, benzo[2,1,3]selenadiazole-4,7-diyl, benzof2,1,3]oxa-

25




WO 2012/052099 PCT/EP2011/004730
-55.

diazole-4,7-diyl, 2H-benzotriazole-4,7-diyl, thieno[3,4-b]pyrazine-2,5
diyl, quinoxaline-5,8-diyi, thieno[3,4-blthiophene-4,6-diyl, thieno[3 A4-

anthroline-1,3,6,8-tetraone-4,9-diyl, all of which are u bstituted, or
mono- or polysubstituted, preferably with R', R? or B as defined in
claim 1 and 2. '

10
7. Polymer according to one or more of claims }to 6, wherein R’
and/or R? are selected from the following gfoups:
a) the group consisting of primary alky! 4r alkoxy with 110 30 C
15 atoms, secondary alkyl or alkoxy with/3 to 30 C atoms, and tertiary

alkyl or alkoxy with 4 to 30 C ato -' wherein in all these groups one
or more H atoms are optionally r€placed by F,

b) the group consisting of -C{0 )-RG, -C(O)-O-Rs, -O-C(O)»Re, wherein

R® is straight-chain, branchéd or cyclic alkyl with 1 to 30 C atoms, in
20 which one or more non-gljacent C atoms are optionally replaced by -

0O-, -8-, -C(0)-, -C(0),0-, -O-C(0)-, -0-C(0)-O-, -CR’=CRY- or -

C=C- and in which ghe or more H atoms are optionally replaced by

F, Ci, Br,lor CN

c) the group cgnsisting of aryl, aryloxy, heteroaryl and heteroaryloxy
25 that is optiofally alkylated or alkoxylated and has 4 to 30 ring atoms.

8. Polymef according to one or more of claims 1 to 7, which is selected
he group consisting of the following subformulae:

N N
*—-[——L’ S SJ—Ara—}n—* HA
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R! R’
15 N

wherein R', R?, Ar', A, A¥ and n have the meanings given in one

20 or more of claims 1 to 7 /and wherein Ar', Ar and Ar® do not denote
a single bond.

9. Polymer accordi § to ane or more of claims 1 to 8, which is selected
from the group/consisting of the following subformulae:

S X



WO 2012/052099 PCT/EP2011/084730




WO 2012/052099 : PCT/EP2011/004730




10

15

20

25

30

WO 2012/052099 PCT/EP2011/004730
-59-

1118
R1 R2 ..
S<
I N 4
f‘r@\{“ \ 111
*,{J\S s S 2N,
|\ / s~ 1A
R%O OR®
R\ R
S
"i%}‘\" (1
*/fl\s s s, /] /|
\ / S *
£o.od  COOR’
1113
R\ R
N 114




10

15

20

25

30

WO 2012/052099

PCT/EP2011/004730

-60 -

\ /
g RS\(‘B
%

hf’@l\\l N W ' 116
A : -
R R? _ 7
O N/R

/{/I‘i '\“ o 1117

118




10

15

20

25

30

WO 2012/052009 PCT/EP2011/004730

10.

11.

12.

13.

14.

-81 -
R R®
N N Rl 1
L 77\ __
N/ } :
o~ N S .
b *

wherein R', R%, R%, R® and n have one of the meg ings given in one
or more of claims 1 to 8, and R’ and R® have independently of each
other one of the meanings of R®.

Polymer of the formula
R*-chain-R®

wherein "chain" is a polymer chaip selected from formulae IA-IID
and 111-1119 as defined in claim/8 or 9, and R* and R® have one of the
meanings given in claim 4.

Mixture or blend compriging one or more polymers according to one
or more of claims 1 tg/10 and one or more compounds or polymers
having semiconducghing, charge transport, hole/electron transport,
hole/electron blogking, electrically conducting, photoconducting or
light emitting pfoperties.

Formulatigh comprising one or more polymers, mixtures or blends
accordifg to one or more of claims 1 to 11, and one or more
solvefits, preferably selected from organic solvents.

se of a polymer, mixture, blend or formutlation according to one or
more of claims 1 to 12 as charge transport, semiconducting,
electrically conducting, photoconducting or light emitting material in
optical, electrooptical, electronic, electroluminescent or
photoluminescent components or devices.

Optical, electrooptical or electronic component or device comprising
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one or more polymers, mixtures, biends or formulations according o,
one or more of claims 1to 12.

Component or device according to claim 14, which is selecteg from
the group consisting of organic field effect transistors (OFEA " thin film
transistors (TFT), integrated circuits (IC), logic circuits, capacitors,
radio frequency identification (RFID) tags, devices or gémponents,
organic light emitting diodes (OLED), organic light egiitting transistors
(OLET), flat pane! displays, backlights of displays/organic
photovoltaic devices (OPV), solar cells, laser digdes,
photoconductors, photodetectors, electrophgfographic devices,
electrophotographic recording devices, orgénic memory devices,
sensor devices, charge injection layers, £harge transport layers or
intertayers in polymer light emitting digtles (PLEDs), Schottky diodes,
planarising layers, antistatic films, pblymer electrolyte membranes
(PEM), conducting substrates, cofiducting patterns, electrode
materials in batteries, alignmept layers, biosensors, biochips, security
markings, security devices, ghd components or devices for detecting
and discriminating DNA sgquences.

Component or devicg’according to claim 14 or 15, which is an OFET
or a bulk heterojupttion OPV device.

whereiU, Ar', A, R? and R® are as defined in one or more of
3to6.

Process of preparing a polymer according to one or more of claims 1

/ to 10, by coupling one or more monomers according to claim 17 with

each other, and/or with one or more monomers of the formula
R*-AP-R®

wherein R“, R% and Ar® are as defined in one or more of claims 3 to
6, in an aryl-aryl coupling reaction.
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Patent Claims

1. Polymer comprising one or more identical or different repeating units containing a

moiety of formula |

wherein an asterisk indicates a link to a neighboured group, and R' and R? are, each
independently of one anather, H, halogen, or an optionally substituted carbyl or
hydrocarbyl group and wherein the polymer is selected of formula Il

(A U-AP) (A - I

wherein

U is on each occurrence identically or differently a moiety of formuia |

as defined in claim 1,

Ar', AP, Ar*  are, on each occurrence identically or differently, and independently
of each other, aryl or heteroaryl that is optionally substituted,
preferably by one or more groups R® as defined in claim 2, and one
or both of Ar' and Ar? may also denote a single bond,

Y' and Y? are independently of each other H, F, Cl or CN,

X is on each occurrence identically or differently 0, 1 or 2, wherein in at
least one repeating unit, i.e. in at least one unit -[(Ar-U-Ar)-(Ar’),]-,
Xis1,

Yy is on each occurrence identically or differently 0, 1 or 2,

n is an integer > 1;
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wherein Ar® is, on each occurrence identically or differently, selected from the group
consisting of 1,4-phenylene, thiophene-2,5-diyl, selenophene-2,5-diyl, thieno[3,2-b]
thiophene-2,5-diyl, thieno[2,3-b]thiophene-2,5-diyl, selenopheno[3,2-b]selenophene-
2,5-diyl, selenophenol[2,3-b]selenophene-2,5-diyl, selenopheno[3,2-bJthiophene-2,5-
diyl, selenopheno([2,3-blthiophene-2,5-divl, benzo[1,2-b:4,5-b"ldithiophene-2,6-divl,
2,2-dithiophene, 2,2-diselenophene, dithieno[3,2-b:2',3'-d]silole-5,5-diyl, 4H-
cyclopenta[2,1-b:3,4-b'[dithiophene-2,6-diyl, carbazole-2,7-diyl, fluorine-2,7-diy!,
indaceno{1,2-b:5,6-b'|dithiophene-2,7-diyl, benzo[1",2":4,5;4",5".4',5"] bis(silolo[3,2-b:
3',2'-b'lthiophene)-2,7-diyl, phenanthro[1,10,9,8-¢,d,e,f glcarbazole-2, 7-diy),
benzo[2,1,3]thiadiazole-4,7-diyl, benzo[2,1,3]selenadiazole-4,7-diyl,
benzo[2,1,3]oxadiazole-4,7-diyl, 2H-benzotriazole-4,7-diyl, thieno[3,4-b]pyrazine-2,5-
diyl, quinoxaline-5,8-diyl, thieno[3,4-b]thicphene-4,6-diyl, thieno[3,4-b]thiophene-6,4-
diyl, 3,6-di-thien-2-yl-pyrrolo[3,4-c]pyrrole-1,4-dione, or [1,3]thiazolo[5,4-
d][1,3]thiazole-2,5-diyl, thieno[2,1,3]thiadiazole-2,5-diyl, 2-thia-1,3,5,8-tetraaza-
cyclopenta[blnaphthalene-4,9-diyl, thieno[3,4-c]pyrrole-4,6-dione-1,3-divl,
benzo[lmn][3,8]phenanthroline-1,3,6,8-tetra- one-4,9-diyl, all of which are

unsubstituted, or mono- or polysubstituted.

2. Polymer according to claim 1, wherein R' and R? in formula | are selected from H,
straight-chain, branched or cyclic alkyl with 1 to 35 C atoms, in which one or more
non-adjacent C atoms are optionally replaced by -O-, -S-, -C(Q)-, -C(0)-0-, -O-C{O)-
, -0-C(0)-0-, - CR=CRY- or -C =£- and in which one or more H atoms are optionally
replaced by F, Cl, Br, | or CN, or denote aryl, heteroaryl, aryloxy, heteroaryloxy,
arylcarbonyl, heteroarylcarbonyl, arylcarbonyloxy, heteroarylcarbonyloxy,
aryloxycarbony! or heteroaryloxycarbony! having 4 to 30 ring atoms that is

unsubstituted or substituted by one or more non-aromatic groups R®, wherein

R? is on each occurrence identically or differently F, Br, Cl,-CN, -NC, -
NCO, -NCS, -OCN, -SCN, -C(ONRR, - C(0)X°, -C(O)R®, -NH, -
NR°R®, -SH, -SR°, -8O3H, - S0,R®, -OH, -NO,, -CF3, -SFs,
optionally substituted silyl, carbyl or hydrocarbyl with 1 to 40 C
atoms that is optionally substituted and optionally comprises one or

more hetero atoms, or P-Sp-,
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R® and R% are independently of each other H or optionally substituted C.4

carbyl or hydrocarbyl,

P is a polymerisable or crosslinkable group,
Sp is a spacer group or a single bond, and
X0 is halogen.

3. Polymer according to claim 1 or claim 2, which is selected of formula lla
R.-[(Ar'-U-A)x-(Ar?),]-R® lla
wherein U, Ar'™3, n, x and y have the meanings of claim 1, and

R* and R® have independently of each other one of the meanings of R® in claim
2, or denote -CHyClI, -CHO, -CH=CH, -SiR'R"R", -SiX'X"R’, -
SIR'R"X, -SnR'R"R", -BR'R", -B(OR'){OR"), -B(OH),, O-S0.-R', -
ZnX', -C=CH, -CL-SIR'R"R" or P-Sp-, wherein P and Sp are as
defined above, and R', R" and R" have independently of each
other one of the meanings of R® as defined in claim 2, and two of R,
R" and R" may also form a ring together with the hetero atom to

which they are attached, and X' and X" are halogen atoms.

4. Polymer according to claim 1 or 3, wherein Ar' and Ar* are independently of
each other selected from the group consisting of, thiophene-2,5-diyl, thiazole-2,5-
diyl, selenophene-2,5-diyl, furan-2,5-diyl, thieno[3,2-bjthiophene-2,5-diyl, thieno[2,3-
blthiophene-2,5-diyl, selenopheno[3,2-b]selenophene-2,5-diyl, selenopheno[2,3-
blselenophene-2,5-diyl, selenopheno[3,2-bjthiophene-2,5-diyl, and selenopheno[2,3-
blthiophene-2,5-diyl, all of which are unsubstituted, or mono- or polysubstituted with

R® as defined in claim 2, and one of Ar' and Ar* may also denote a single bond.
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5. Polymer according to one or more of claims 1 to 4, wherein R and/or R? are

selected from the following groups:

a) the group consisting of primary alkyl or alkoxy with 1 to 30 C atoms, secondary
alkyl or alkoxy with 3 to 30 C atoms, and tertiary alkyl or alkoxy with 4 to 30 C atoms,

wherein in all these groups one or more H atoms are optionally replaced by F,

b) the group consisting of -C(Q)-R®%, -C(0)-0-R?, -O-C(0)-R®, wherein R® is straight-
chain, branched or cyclic alkyl with 1 to 30 C atoms, in which one or more non-
adjacent C atoms are optionally replaced by -O-, -S-, -C(O)-, -C(0)-0-, -O-C(O)-, -O-
C(0)-0-, -CR*=CR™- or -C =C- and in which one or more H atoms are optionally
replaced by F, CI, Br, | or CN,

c} the group consisting of aryl, aryloxy, heteroaryl and heteroaryloxy that is optionally

alkylated or alkoxylated and has 4 to 30 ring atoms.

6. Polymer according to one or more of claims 1 to 5, which is selected from the

group consisting of the following subformulae:

N N
- [ ] SJ“A;_]“_,, A
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R\ R?
I i
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—{-—-k 3 S)-—Ar Ar Ar%;—
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< S)—Ar A
R} R?

N
AL TN D

wherein R, R?, Ar', A%, Ar’ and n have the meanings given in one or more of claims

1 to 5, and wherein Ar', Ar®,Ar® do not denote a single bond.

7. Polymer according to one or more of claims 1 to 6, which is selected from the

group consisting of the following subformulae:

R\ %

N N N—S 111
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wherein R, R?, R%, R® and n have one of the meanings given in one or more of
claims 1 to 7, and R” and R® have independently of each other one of the meanings
of R®,

8. Polymer of the formula
R*-chain-R®

wherein "chain” is a polymer chain selected from formulae lIA-IID and 111-1119 as

defined in claim 6 or 7, and R* and R® have one of the meanings given in claim 3.

9. Mixture or blend comprising one or more polymers according to one or more of
claims 1 to 8 and one or more compounds or polymers having semiconducting,
charge transport, hole/electron transport, hole/electron blocking, electrically

conducting, photoconducting or light emitting properties.

10. Formulation comprising one or more polymers, mixtures or blends according to
one or more of claims 1 to 9, and one or more solvents, preferably selected from

organic solvents.

11. Use of a polymer, mixture, blend or formulation according to one or more of
claims 1 to 10 as charge transport, semiconducting, electrically conducting,
photoconducting or light emitting material in optical, electrooptical, electronic,

electroluminescent or photoluminescent compenents or devices.

12. Optical, electrooptical or electronic component or device comprising one or
more polymers, mixtures, blends or formulations according fo one or more of claims
110 10.

13. Component or device according to claim 12, which is selected from the group
consisting of organic field effect transistors (OFET), thin film transistors (TFT),
integrated circuits (IC), logic circuits, capacitors, radio frequency identification (RFID)

tags, devices or components, organic light emitting diodes (OLED), organic light
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emitting transistors (OLET), flat panel displays, backlights of displays, organic
photovoltaic devices (OPV), solar cells, laser diodes, photoconductors, photo-
detectors, electrophotographic devices, electrophotographic recording devices,
organic memory devices, sensor devices, charge injection layers, charge fransport
layers or interlayers in polymer light emitting diodes (PLEOs), Schottky diodes,
planarising layers, antistatic films, polymer electrolyte membranes (PEM),
conducting substrates, conducting patterns, electrode materials in batteries,
alignment layers, biosensors, biochips, security markings, security devices, and

components or devices for detecting and discriminating DNA sequences.

14. Component or device according to claim 12 or 13, which is an OFET or a bulk

heterojunction OPV device.

15. Monomer of formula la

R*-Ar'-U-Ar%-R® la

wherein U, Ar', Ar?, R* and R® are as defined in one or more of claims 1 to 4.

16. Process of preparing a polymer according to one or more of claims 1 to 8, by
coupling one or more monomers according to claim 15 with each other, and/or with
one or more monomers of the formula

R*-Ar-R®

wherein R*, R® and Ar® are as defined in one or more of claims 1 to 4, in an aryl-aryl

coupling reaction.



