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Novel tetracyanoanthraquinodimethane polymers and use thereof

The problem addressed was that of providing novel polymers which are preparable with a low level of

complexity, with the possibility of controlled influence on the physicochemical properties thereof within
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wide limits in the course of synthesis, and which are usable as active media in electrical charge storage

elements for high storage capacity, long lifetime and stable charging/discharging plateaus.

Tetracyanoanthraquinodimethane polymers consisting of an oligomeric or polymeric compound of the

general formula I have been found.
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Novel tetracyanoanthraquinodimethane polymers and use thereof

The problem addressed was that of providing novel polymers which are preparable with a
low level of complexity, with the possibility of controlled influence on the
physicochemical properties thereof within wide limits in the course of synthesis, and which
are usable as active media in electrical charge storage elements for high storage capacity,

long lifetime and stable charging/discharging plateaus.

Tetracyanoanthraquinodimethane polymers consisting of an oligomeric or polymeric

compound of the general formula I have been found.
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=T I
2-ZIHEBRB)E R

fif 2R B (1.5 g, 5.22 mmol) » (ZF T HERNE)
€ (0)(0.060 g, 0.104 mmol) ~ B K -2-FE (=4 T &)
(0.062 g, 0.209 mmol)JA 0.3 M & (LU T &% 2~ W& 1k
HAK  -FAERBARERE  BREMA 2,4,6,8-IUFH E-
2,4,6,8-0 Z %% # -1,3,5,7,2,4,6,8-T0 & MU W & %% (0.902 ml,
2.61 mmol) - FERERATN SOCHEHEEY 8 /INEF -
EREEREMAANBZNR  BRERSYME Z 88 (250
mh)d - BHINEY > BECEBEEZRX - LR EBE R
REZECEBNLTAN 2-ZFEREG)(1.175 g, 5.02
mmol, 96%) > H&AZEmeE T —EKEF R -

CisHi00, B : C, 81.90; H, 430 EHIME : C
81.85; H, 4.31 - '"H NMR (CDCl;, 300 MHz, ppm) : & 5.54
(d, 1H), 6.05 (d, 1H), 6.87 (dd, 1H), 7.80 (m, 3H), 8.32 (m,
4H) - '°C NMR (CDCl;, 75 MHz, ppm) : & 183.2, 182.6,
143.2, 135.4, 134.1, 134.0, 133.8, 133.6, 133.5, 132.5,
131.4, 128.3, 127.8, 127.2, 124.8, 118.4 -

" Bl 2
2-Z3FE-11,11,12,12- U E R — Eﬁ%m(4)Amz

F 2-ZIE BB (1 g, 4.27 mmol)EAH — B5(0.85 g, 0.81
ml, 12.81 mmol)F R =& F ST (71 ml) - 7 5 4 8 KN & otk g
(2.07 ml, 25.6 mmol)Ed /'d & {E§K(1.41 ml, 12.81 mmol)i&
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BWNMEBEREREY T  -FE&RmEBRAFTR SOCHEHEES
¥ 15 NEE > AAENEIER > AAKEFER Z X@E B /KER—
R AMBMAESHMEEZE  BHWEN URKEBEESR
HERE BAYVBEHEMCAFR)RA4HEHHE D - 57
HEBMRN 2-ZFE-11,11,12,12-T0F B IR = F 5 (4)(2.12
mmol, 50%) °

C,,HoN, ¥ 3% {8 : C, 80.00; H, 3.10, N, 16.90 - &
@ : C, 79.94; H, 3.08, N 16.91 - '"H NMR (CD,Cl,, 300
MHz, ppm) : 8 5.61 (d, 1H), 6.06 (d, 1H), 6.88 (dd, 1H),
7.77 (m, 3H), 8.27 (m, 4H) - '’C NMR (CD,Cl,, 75 MHz,
ppm) : & 160.5, 160.0, 141.8, 134.5, 132.4, 130.8, 130.4,
130.2, 129.7, 129.0, 128.01, 127.5, 124.93, 119.3, 113.3,
113.1 ¢

T B3
FQ-ZHEE-11L,11L,12,12-WFEERE B HR)S)E K

ff 2-Z % E-11,11,12,12-TU K B BE = B §2 (4)(50 mg)
S NN'-Z B £ B §§ B#(0.150 ml) » i AIBN(1.24 mg,
0.0076 mmol, 5 mol%) - IS RKAEREREEYMRRA 5 I
> N BOCHH 18 /B - A2 BREARME Z&H
BE(50 mDPLAEEYIER S HECERGITE(2-Z % £&-
11,11,12,12-0 H BB — B %2 )(5)(42 mg) -

C,,H N, B s : C, 80.00; H, 3.10, N, 16.90 - & I
M :C, 79.96; H, 3.13, N 16.95- 'H NMR (DMF-d,;, 300
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MHz, ppm) : 6 8.83 to 7.48 (br, 7H), 2.62 to 1.31 (br,

3H) - SEC : M, 2.67x10* g/mol 1.87 -

Bifl 4:
EREZEQ-ZHE-1LILI21N2-UHER ZBRE)IS)Z EE
EiE 288 1:

BB Q-ZFE-LILII-UHRER - FH)5)Z
NMP(N- B B -2-0 1% 0¢ fd ) (10 mg/m)IF RN E{E R E BB
7l # B 45 4 (VGCF ; Showa-Denko)8l Super PO K {F & &5 &5
B H B R - & Z % (PVDF ; Sigma Aldrich)( bt &
20/30/30/10 wt%) - EH B PR EGE LMK 10 555 - B F
TNEBEABHABZHMABEAREBEL(EE © 0.015 mm,
MTI Corporation) « 7 100°C {# B & &5 f& 24 /NBF o

i BEIRABEMRKO.1 M B LICIO, HiRERN B A
B)F - WEHEAIFEBN LA BEHREE RS % B K
By Ag/AgNO; B EF AHUEENALE@ERN L E AL
AREERERZEZIE - (B 1)

BRAZEENRENELERRERZE-0.71 V-

B S5
H#EEMELNRE

EERERATREREDS 4 IR CEBNMAZRE
MEEFREHER), - FTANERRKZ 0.1 M LiClO, Z
KBRAN_BAK: FTRANEHEGER R TE#E - ARIK
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(ZAEREEE > Celgard)[RF ~HEH - BEHBERAE
KER 29 VHREKER 2.4 V(E 2) -

EE—EAEBE/REBHS  EXETREE R 156
mAh/g(BEim I REF B 97%) EE A EERE /K E B H
% BHETSEER 141 mAh/g(E 3)HEHEMUER
99% (& 4) -
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