SARMIFFMEI= v b

Imakubo Initiative Research Unit

S AR E R

IMAKUBO, Tatsuro

TR EREFZE R

L= v b TIEH LW E E 2 R TAERGERORE Z1T-oTHE 0, (1) &
koS, (2) BoTAK (B) 8RRk, 3) FREROEERKElL, 0= %ET
SEHE LTI R4T o T\ b, S =y P OREIMLESRO N EHEL T 50 LD
DL NICHY, BAWEEZRATICEDE THER L2877 78y - d—#HExm LT
Wb, F/z, BHUBREICAEDELRER AV — b ORI O BERIICEY) A TV D, RESE
IEWESEE AR L 720 E oM 2 WEilE 2 Ed 5 & & 312, H7212 BEDO-TSeF OWH TD
G, FUEEAETHCH LB TERGEARORSE, Y ru7F) Tk e &R

TTF FEEORIE R E %247 720

1. BEDO-TSeF O#SH TDER (4%, EE, AfR)
BEDT-TTF 4 7%, TTF FHEkopTROB MO
AT ThY, HEIRDEL L OREEREY 5 272 K —
5FTHbH b, BEDT-TTF OG5 T-EH% FDF FI245TH
MO IET- % hE~ L EH L 72 BO 5713, BT
LyVF RV ERELIEDNS CH---O HOKEREEIZL
WAGEARDOREAEED TR I N Z eSS RTREY, K4
ORI L7237 HEREAR L LT E 5 M CHIEE WS T-TC
Hbo T BODTHMOD TTF BHe% TSeF ~ & &HLL 72
BEDO-TSeF 411, BO D§5ETh AiERMENKS L
EL, LBBPOBETIFROKELRELL VY OEBAILL)EVE
SUBEMAIIIHFEENL Z &0, KEFF -0 LT
AL HINTHRZZ, Lo L, B9+ BEDO-TTF O
ALK 15 4E, BEDT-TTF O # )V a4 ke LTk
MeE— & B e o 720 A EFA 1L, EHED CSe, HaSe
DTS & FHETILEIC BEDO-TSeF % A H g
Ll RS L, ST O EE & BT IC D W
THLPIZT A ENTE T,

2. &3 7% STF, TSeF F&Kz BV /-8B FERE
BARORE (HE, 4AR%)

&I TTF FERIE T 7 FRBEIC L0 G % HE
TEDL LMD, AREEROKS ST L LTERITE
*HLTWS, —AREEROBELALEE LM S8 5
Tizid, TTF BHO—iz kL v ~NEEHR L STF B
LU TSeF i8R VD ZEVAERTHD Z LMoL
TWh, AN LI LWAREIC LD, e it
&t EIVESTF B LU TSeF FEAEZ LEIEHT S
CENTED, FEEEICTI S mE L WEI 7 HESTF B &
O TSeF FEARD G ZHED B & L L2, EREBEMIEI
20T A 2T T hNVEOVER & #1247 > 720 (DIET-
STF)2 [C(CN)3] OERFEREIIH 16Scm™ T, KIEF
TEBHHE 2R, 10K THEENEMERT S, X
REIERATOFER DS, Y FHID C(CN)3~ 1 4 » OIRIRE K
Wl 723 7 S AICED (RN 28BS TREIC LY, =
DD T ADNARITE LIRSS A BELTW S
Z LN L7z, [FEEDREREIZ, DIETSe @ Cl-CH,Cly B

438

L U Br-CH,Cly, #ECTHRER S N7z,

3. YUA7FVUTFL TTF FEKORER (GE, O,
LR

Fa 3 a v EEEGEHCERREEREICOW TR %
ToTBY, WARENIBIT 0 FEMEEH & TR ED
MWHEIZDOWTHERZ T LEND S, FEEEE, TTF
BRI 2 SEARRE S 2 A L 7B O ARRI R 2 WREET B
TDICEBEWT ¥~ F )T B E &G4 O TTF &
BBl L, BRPTT Iy~ T ) 7 U EALNEE L 720
FODFEFIFRDEINS 2 & 2 Ml Lz, RIEER, 75
< F )T UEHOICH ANy LT, E
AIANF =% o itk E/NERETHL Y 7075
T UEWEEA LY TTF FEROGHET - 720 BT
=y b [1,3] VFF —I-2-FF L F D Wittig-Horner
FIBICE D AR TEZDS, Thadr b RN FHET 58
BTHMET 27 b ARDIMA IR & 3% 7 5 5 7
Z ¥ UALEDEER T 5 2 L DSh o 72, FENLO KU IE
D 1,3] VF A= VFEBEETEEL ML TELY, Yoo
TY VEROERILY C=CHEEOBENEE 722 L
PERREEZ HND,

1. The first synthesis of BEDO-TSeF

BEDO-TSeF is practically the last promising analogue
of BEDT-TTF, and its synthesis has long been awaited.
We have achieved the first synthesis of BEDO-TSeF with-
out the use of highly toxic reagents CSes and HaSe. The
new donor has potential ability to construct CH---O hy-
drogen bonding as well as its sulfur analogue (BO) and
it is interesting from a viewpoint of crystal engineering in
organic conductors. Furthermore, the larger size of the
selenium atom is expected to provide better crystal qual-
ity and higher electrical conductivity of the cation radical
salts. These features are advantages for the preparation of
novel organic metals including superconductors.

2. Supramolecular organic conductors based on

iodinated STF and TSeF derivatives
Based on the research of the past two years, we have
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safely synthesized a large number of iodinated STF and
TSeF derivatives and prepared their cation radical salts
by a galvanostatic electrocrystallization method. Among
these new conducting salts, the C(CN)3 salt of DIET-
STF is metallic down to 10K and it shows sharp metal-
semiconductor transition at this temperature. X-ray struc-
ture analysis revealed that the “double column” structure
is constructed by the strong I---N iodine bonds between
the iodinated donors and Y-shaped anions. Similar “dou-
ble column” structure is also observed in the crystals of
Cl-CH3Cl; and Br-CH3Cl; salts of DIETSe.

3. Synthesis and properties of cyclobutylidene-
TTF derivatives

To investigate the balance and competition of inter-
molecular interactions and the steric effects on the crystal
structure of organic conductors, we have synthesized new
TTF derivatives containing cyclobutylidene moiety. The
key unit 5-cyclobutylidene-[1,3]dithiolo[4,5-d][1,3] dithiole-
2-thione was synthesized by the Wittig-Horner reaction us-
ing an equimolar amount of cyclobutanone. We have found
an unexpected addition-cyclization reaction in the synthe-
sis of 5-cyclobutylidene-[1,3]dithiolo[4,5-d][1,3] dithiole-2-
one and this is probably due to the activation of the C=C
double bond by the strained cyclobutane ring.
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