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For the purpose of elucidation of electronic effects on the hydrogen- and halog_en- .bonding interactions in the
organic conductors, I have studied the crystal structures and physical properties of the charge-transfer (CT)
complexes and salts with the electron-donor capable of hydrogen- and halogen-bonding functionalities.

I have newly designed and synthesized four 1,6-dithiapyrene (DTPY) derivatives

containing iodine atoms, and. their CT complexes and salts. DTPY was originally 7
designed and synthesized for the new electron-donor in our laboratory. In the PFs, and Is, OO
FeBrs salts of the mono-iodinated DTPY, CT bands due to segregated stacking structure

and partial CT state were exhibited around 3000— 4500 cm ™! in their electronic spectra in Z

KBr pellets. They showed high electric conductivities of 1.2—0.053 S em™! at room 1,6-dithiapyrene
temperature.” In the PFe salt, the formal charge of i;he donor is +0.5. One-dimenéional DTPY
donor column was formed in the

head-to-tail fashion. Furthermore, Q
there is a weak S---S interaction \ \ b

between the columns, which may

contribute to the high electric R =SMe, SeMe

conductivity.

In_order to search the electronic effect on the hydrogen-bonding interaction in organic conductors, I have
studied the CT complexes and salts of three kinds of donors. Focusing on the nucleobases capable of
complementary multiple hydrogen-bondings, I have designed the DTPY derivatives with nucleobases, and
synthesized the DTPYs with one or two uracil, cytosine, and adenine moiety. Electron-donating ability of the
uracil derivatives is higher than that of DTPY, otherWise, that of adenine and cytosine derivatives is lower than

that of DTPY. To elucidate the hydrogen-bonding motifs of the DTPY derivatives in the solid, I have carried out
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the X-ray crystal structure analyses of the uracil-, cytos’ine-substituted DTPY derivatives. In the crystals of
both DTPY derivatives, complementary double hydrogen-bondings were formed. I have prepared the TCNQ

complexes of hese uracil and cytosine derivatives with low electric conductivities.

U-DTPY-U A DTPY-A
I have also designed and synthesized new donors
with the H-bonding functionality, TTF derivatives %Is SIS\Q\ Ri=R =H
having hydroxyphenylthio groups, and dibenzo TTF R S: :S B OH : zCeH‘;S?(I::H?OHH
TTF derivatives having hydroxyphenylthio groups

‘derivative having amino groups. The TCNQ complex

of the TTF derivative with two hydroxyphenylthio

groups forms alternated columnar structure with the HoN S S

OH - N hydrogen-bonding between donor and \©: S>=<S:©\NH
acceptor, and exhibited semiconductive behavior with - - . . .

DibenzoTTF derivative having amino groups

1074 S cm ™! of room temperature electric conductivity.

Whlle, the TCNQ complex of dibenzoTTF derlvatlve Wlth two amino groups showed high electric conduct1v1ty of
0.12 S cm™! in splte of the alternated stackmg structure In this TCNQ complex intermolecular hydrogen
bonding were formed between amino groups of the donor and acetomtnle of crystal solvents. DFT calculation
based on the crystal structure mdlcates that the H- bondmgs contribute to enhancement of the eleetron-boﬁding

ability of the donor.

T, BHEEAICRT 2 AREER LRI a7 U REOBTHHROME L BN E LT, N HEnTE
729 YRRT E KRB ERELHT S FF—HT 2BV BEBHEEORE - %@;waﬁn%ﬁoto
BAEMICIE, SHIRERICTRBICO TR it AmEhT FF—BFThd 1,60FTE LY
(DTPY) iz 3 YRET ¥ MA L ABMBREL AR L, Zhb & B ke REHBEIE
I EEAFMH L, 20T, DIPY 0% / 3— FEOBHABEHETSHS PR, T, FeBr, OO
HICBWTHETF A7 MZBOTHMBBR B BHEREC ST OBRBBRN B .
Sh, i?ﬁ@%ﬂlﬁﬁi# $1.2-0.053Sem™! LEVESEEEERLE, 205 b, PFe i}
ZBWT, KF—55Fi+0. 5 DB %*T‘%@Wtﬁ?f&; b, —RELDA 7A$§L7b=ﬁ/ﬁkéﬂ’bf
W, EBICA T AMICBOTE S-S MEFASRLN., BOBREREORACES L
TWBZ ERRB SN,
i EHMEERIC BT B ARELD
BIHRHROMHEEANLE LTSS |
DILAYEEE &Z—Fy F e LTHER
fFote, £7. BBREEOEHHSEK
FREAICER LB L LT DTPY ICHBMEE X MA LS TR RE L. SEEBEERERO SRR 2T >,
Db, I, YRy, TF=VE—ob LETOMA L DTPY s AR - BEICRS L, Zh
b O RO N —iik. DTPY L HEB LT 5 VABBETRALEL, ¥ F VB L0 F=  HEkT

7N

1,6-CF7ELY
DTPY

R = SMe, SeMe
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FIAAVY (TTH Kk Fuks 7z Friey @ I ' . Ri=Rz=H
ALESTF, bV~ TTF 127 3/ EEHA /s ;I; OHR15CwNHb"”
1

2
LIeor FEBE - B LT, 220t Ry T z=

FAEFHT S TTF HEEKO TONQ S5k TR

Ry S-CgH4OH
ERO$S 7oA FAREETATIFRER

BTHY . FF—HFOABEL TONQ MickERSS  HN | s
RSN, EROBRIEEED 107 Som | REDH _\[:j:$=#;]:j1WH
BKChole, —F. 73 EEETHI<0Y TTF 2

3 : FI/BERTBRIOSAVYTTFSRMG
FEMAED TONQ EICBW TR EREBERBETH S

CHRADLLTEREDOEREEEN 0.128Sem™ L L HWVWERBEMLZR UL, ZOSHEICRWO TR, 73/ Zi3EHEE
WTHDET7E R= IV EKEREEMRL TR DFTHEAE LY ZOAFEEENET FH—tEor EIZFS LT
B EWRBREINT,

RXBEOHROEE

ERBEEMAL, REMR COBEOE CEBEXED TV A, Hik L itd ok CEBIUF RO S KX 724
BTbdbb, EMEL. kO TTF Cb V8% DTPY C#EH L. HFRMERAZHET2 - L 2 BigL T~
&$§¢%AmbtoéguimF_owrbﬁbw%@ ICESFEAGREITO. b RF—2F0MEL )
BEC OV TRB BT o T, ZORR, 3 URB L OBBEEEA DTPY %M\ Ol U BHgass - BHsi
BN TS AR RREEICE S BREEOEREND Z L2 AL Lz, £, 73/ E%2%E T2 TIF
DOV S L TONQ ORIV TRERBE D FF—5F 0 HOMO TRV ¥ — I RIET Hir 2% E %2 8 &
K L7ze ZhbDORBIZEMBBESEICH - R ERNMRL 5L b0 THY . BTHMETE 5,
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