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I Molecular Conductors

A molecular conductor is an electrical conductor based on a
molecular component. A chemical modification of the molecule
can control the electronic structure and physical properties. We
can synthesize an opened-shell molecular conductor by chemical
or electrochemical doping of a carrier, although an organic
molecule is usually an insulator with a closed-shell structure. The
first example of an organic conductor was observed from a
bromine-doped perylene." After this observation, a molecular
conductor based on tetrathiafulvalene (TTF) was reported in the
1970s,? and the first case of an organic molecular superconductor
was observed from the organic salt of tetraselenafulvalene,
(TMTSF),X in the 1980s.” These TTF and TMTSF salts form a
one-dimensional or pseudo one-dimensional molecular
arrangement. On the other hand, bis(ethylenedithio)-
tetrathiafulvalene (BEDT-TTF) favors forming a two-dimensional
molecular arrangement, which is a relatively stable molecular
metal toward temperature.*®

Conducting salts of TTF derivatives can be normally obtained
by an electrochemical oxidation (electrocrystallization).” These
TTF derivatives can function as donor molecules with a hole
carrier. Metal dithiolene complexes (M(dmit),), 7,7,8,8-Tetra-
cyanoquinodimethane (TCNQ) and fullerene (Cgg) are acceptor
molecules with an electron carrier. An M(dmit), salt produced the
first example of an acceptor-based organic superconductor.?
Chemical modifications of the M(dmit), salt produced plenty of
those organic superconductors by changing the central metal
atom and counter cation.”
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BEDT-TTF
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Molecular arrangement of
BEDT-TTF salt (B-form)
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Electrocrystallization

Several alkali-doped nanocarbon and nanographene
compounds have shown superconductivity. It has well known that
rubidium- and cesium-doped fullerenes have demonstrated
superconductivity atmore than 30 K.'” Recently, superconductivity
of Cs3Cqp at 38 K was reported.” Although the molecular
conductors synthesized from TTF and M(dmit), exhibit low-
dimensional molecular arrangements, these fullerene salts can
form three-dimensionality.’” Kubozono et al. reported that an
alkali-doped picene demonstrated superconductivity at 18 K."»
This result indicates that one can observe superconductivity from
a planar nanocarbon material as well. In addition to the picene-
based superconductor, an alkali-doped phenanthrene (T, = 5
K)," alkali-doped coronene (T, = 15 K)," and alkali-doped
1,2:8,9-dibenzopentacene (T, = 33 K)'™ have also shown

superconductivity.

Superconducting materials by alkali metal doping
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CAS RN: 147-14-8 CAS RN: 147-14-8 CAS RN: 147-14-8 CAS RN: 147-14-8 CAS RN: 147-14-8
P1049 1g |f P0973 1959 | P1018 1g jf P1024 19 59 |§ P0997 19
;//N[; //N\; //N; ;//N[; ;//N];
N. N N, N N N N N N_CI N
4 >Li;\ \N N/ \Na\g \N N :Mg'\ A N/ \Sn\ \N N/ \éh \N
=N N —N N:;\ —N N:é\ —N &N {
\N . \N X X, X X X, X

Tin(ll) Phthalocyanine
CAS RN: 15304-57-1

Tin(IV) Phthalocyanine Dichloride
CAS RN: 18253-54-8

P0774 g 259
Q/T/NT[ \5//\
NN
7 e W
=N N {

X, Y

Iron(ll) Phthalocyanine
CAS RN: 132-16-1

10783 200mg 1g

Iron(ll) Phthalocyanine
(purified by sublimation)

CAS RN: 132-16-1

P0887 59 259

Cobalt(ll) Phthalocyanine
CAS RN: 3317-67-7

Cobalt(ll) Phthalocyanine
(purified by sublimation)

CAS RN: 3317-67-7

P0766 19 25g

Lead(ll) Phthalocyanine
CAS RN: 15187-16-3

P0767 19 59 259

Zinc Phthalocyanine
CAS RN: 14320-04-8

20037 500mg
C<// ?(/N\(_l \>'//’\
NN
’ 7 N
=N N
NN

ZnPc (purified by sublimation)

T2272 200mg 1g

TiOPc (purified by sublimation)

CAS RN: 14320-04-8

P0660 25g

Pigment Green 7

CAS RN: 26201-32-1

CAS RN: 1328-53-6

Electrocrystallization

Supporting

Electrolytes

T0914 259 100g 500g

(CH2)3CHs
+
CHj3(CHz)g—N—(CH2)3CHz
(CHz)3CHg

BF,

Tetrabutylammonium
Tetrafluoroborate
CAS RN: 429-42-5

T0983 5g 259

?+HZCH3
CHgCHz—N=CHzCHy

CH,oCHg
Tetraethylammonium

Tetrafluoroborate
CAS RN: 429-06-1

BF,

50838 25g 100g

Na"

NC

Sodium Dicyanamide
CAS RN: 1934-75-4

T0836  25g 100g 5009

(CHz)sCH3
+
CHs(CHz)s_’}‘_(CHz)SCHa

(CHo)3CH3

Clo,

Tetrabutylammonium Perchlorate
CAS RN: 1923-70-2

T0839 25g
c++3c:H2—rf—CHZCH3 ClO;
CH,CHg

Tetraethylammonium Perchlorate
CAS RN: 2567-83-1

T1186 259
(CH,)3CHg

CH3(CH2)3—I}I+—(CH2)3CH3 ClBr™
(CHz)3CHg

Tetrabutylammonium
Dichlorobromide
CAS RN: 13053-75-3

T1261 1g
(CHp)3CH3

CHg(CHg)g—r}r—(CHg)goHs AuBry
(CH2)3CH3

Tetrabutylammonium
Dibromoaurate
CAS RN: 50481-01-1

T1269 19 10g

(CH2)3CH3
CHy(CH2)5—N—(CHz)sCHs 1Brs
(CH2)3CH3

Tetrabutylammonium
Dibromoiodide
CAS RN: 15802-00-3

T1271 5g 259

(?'jz)aCHs
CHa(CH2)3—’;l—(CH2)3CH3 ls~
(CHg)3CH3

Tetrabutylammonium
Triiodide
CAS RN: 13311-45-0

T1273 100mg

(GHCHs )
CHg(CH3)5—N—(CH5)sCH; AuCl,

=
(CHz)3CHs

Tetrabutylammonium
Dichloroaurate
CAS RN: 50480-99-4

T1278 25g 2509

(Crz):aCHa
CHg(CHa)3—N—(CH,)3CHg
(CHo)3CHs

"SCN

Tetrabutylammonium
Thiocyanate

T1279 5g 259 250g

((|3H2)SCH3
CHa(CHo)s—N(CHg):CH; PFg.
(CH2)3CH3

Tetrabutylammonium
Hexafluorophosphate

CAS RN: 3674-54-2

CAS RN: 3109-63-5

T1284  25g 100g 500g

(ﬂ"z)sCHa B
CHS(CHZ)S_’?‘_(CHZ)SCHS Brg

(CH2)3CHg
Tetrabutylammonium

Tribromide
CAS RN: 38932-80-8

Please inquire for pricing and availability of listed products to our local sales representatives.
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Molecular Conductors

T1357 100mg 1g | T1803 19 59
(CH2)3CHg B (CH2)3CHg
CHa(CHp)s—N—(CH5)sCHz Aulz | |CHy(CHo)s—N"—(CH)sCHs ReO,”
(CHa)3CHg (CH2)3CH3

Tetrabutylammonium
Tetrabutylammonium Perrhenate
Diiodoaurate CAS RN: 16385-59-4

T2648 259 § T3659 59 259
(CH2)3CHg CH,CHs

— + -

CHy(CHa)s—N—(CHz)sCHs BF,; CHCH,—N=CHzCH; PFs
(CHz)3CHs CH,CHj3

Tetrabutylammonium
Tetrafluoroborate
CAS RN: 429-42-5

Tetraethylammonium
Hexafluorophosphate
CAS RN: 429-07-2

Tetrathiafulvalene (TTF)

Precursors

B1777 1g

CHsS__g
T
CHs” S
4,5-Bis(methylthio)-

1,3-dithiol-2-one
CAS RN: 61485-46-9

B1778

CHsS

S
O

S
4,5-Bis(methylthio)-

1,3-dithiole-2-thione
CAS RN: 49638-64-4

CHsS

B1151

S+
A =
S

1,3-Benzodithiolylium
Tetrafluoroborate
CAS RN: 57842-27-0

59

B1199 19 59

<R

4,5-Bis(benzoylthio)-
1,3-dithiole-2-thione
CAS RN: 68494-08-6

B1272 1g

S—-S§ S—_-S
O#SIS>=<SIS>=O
Bis(carbonyldithio)-

tetrathiafulvalene
CAS RN: 64394-47-4

B2228 19
e S
NC
e =
\/\S S

4,5-Bis(2-cyanoethylthio)-
1,3-dithiole-2-thione
CAS RN: 132765-35-6

B2233 19
/\/S S
NC
o L=
\/\S S

4,5-Bis(2-cyanoethylthio)-
1,3-dithiol-2-one
CAS RN: 158871-28-4

D2127 10g 259

o)
s
CHZ0
s
cmoﬁ S/E
o]

Dimethyl 1,3-Dithiole-
2-thione-4,5-dicarboxylate
CAS RN: 7396-41-0

D2133 19 59

(-

1,3-Dithiole-2-thione
CAS RN: 930-35-8

D3252

NC s
X =
ne” S
4,5-Dicyano-1,3-dithiol-2-one
CAS RN: 934-31-6

19

D3981 19 59

N
[S>—I|3—OCH3
OCHjg
Dimethyl 2-(1,3-Dithiole)-
phosphonate
CAS RN: 133113-76-5

D3992

SN
@: )—P—0CHs
S OCHg
Dimethyl 1,3-Benzo-

dithiol-2-ylphosphonate
CAS RN: 62217-35-0

19

E0429 19 59 259

SN
(-

S S
4,5-Ethylenedithio-

1,3-dithiole-2-thione
CAS RN: 59089-89-3

E0460 19 59

S-S
(I

S S
4,5-Ethylenedithio-

1,3-dithiol-2-one
CAS RN: 74962-29-1

H1163 1g

S S
oHycras—_ ]| =s
S S

5-Hexyl-1,3-dithiolo[4,5-d]-
[1,3]dithiole-2-thione

CAS RN: 202126-51-0

M1112

S S
I )=s

S S
4,5-Methylenedithio-
1,3-dithiole-2-thione

19

CAS RN: 70800-59-8

M1154 100mg

S S
T )=o
L=
4,5-Methylenedithio-

1,3-dithiol-2-one
CAS RN: 85720-62-3

T1132 19 59 259

e

1,3,4,6-Tetrathiapentalene-
2,5-dione
CAS RN: 64394-45-2

P1635 250mg 1g

CH30H20H2—<SIS>IS
s ¢

5-Propyl-1,3-dithiolo[4,5-d]-
[1,3]dithiole-2-thione
CAS RN: 202126-48-5

B1322 19 59

SH
SH

Benzene-1,2-dithiol

CAS RN: 17534-15-5

T0266 19 59 259

HS,

HS CHs

Toluene-3,4-dithiol

CAS RN: 496-74-2

T0279 19 59
e
S/

Zn

Zinc Dithiol
CAS RN: 29726-21-4

Please inquire for pricing and availability of listed products to our local sales representatives.
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Ordering and
Customer Service

TCl AMERICA

Tel  :800-423-8616 / 503-283-1681
Fax  :888-520-1075 / 503-283-1987
E-mail : Sales-US@TCIchemicals.com

TCI EUROPE N.V. Tokyo Chemical Industry UK Lid.

Tel  :+432(0)3 73507 00 Tel  :+44(0)1865 78 45 60

Fax :+32(0)3 73507 01 E-mail : Sales-UK@TCIchemicals.com
E-mail : Sales-EU@TCIchemicals.com

TCI Deutschland GmbH TCl Chemicals (India) Pvt. Ltd.
Tel  :+49 (0)6196 64053-00 Tel  :1800 425 7889 / 044-2262 0909
Fax  :+49 (0)6196 64053-01 E-mail : Sales-IN@TClIchemicals.com

E-mail : Sales-DE@TCIchemicals.com

BHRZ(EB)URILERERAR
Tel  :800-988-0390 / 021-67121386
Fax  :021-6712-1385

E-mail : Sales-CN@TCIchemicals.com

TOKYO CHEMICAL INDUSTRY CO., LTD.

Tel  :+81(0)3-5640-8878
E-mail : globalbusiness@TCIchemicals.com

Availability, price or specification of the listed products are subject to change without prior notice. Reproduction forbidden without the prior written consent of Tokyo Chemical Industry Co., Ltd.

www.TCIchemicals.com
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