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Dimension-Controlled Assemblies Based On Anion-Responsive pi-Electronic
Molecules
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Precise design of 1 -electronic ion pairs enabled the fabrication of highly
organized dimension-controlled ion-pairing assemblies, including nanoscale specific morphologies,
supramolecular gels, liquid crystals, etc. The 1 -electronic ion pairs were prepared by utilization
of the receptor-anion complexes based on anion-responsive 1t -electronic molecules, and modified “
genuine” T -electronic ions. Such 1 -electronic ion pairs afforded fine-tuned geometries and
electronic states, which are suitable for ion-pairing assemblies. Appropriately designed
ion-exchange conditions for such Tt -electronic ion pairs also enabled the fabrication of various T
-electronic ion pairs. The 1 -electronic ion pairs afforded dimension-controlled assemblies as
charge-by-charge and charge-segregated modes, exhibiting promising electronic properties such as
charge-carrier transport behaviors.



¥ X C—19,. F—-19—1,
1. WFIEBHAE 4 M) O 5

Bt TRt 2 0 EHITIT, BEEV AT L%
Bz D EEEEE (K= 2 b OBRBEARTOD
&VV?U7»®%%ﬂIﬁKT%5O&<

BT DT LoULToRE (B LB

k EZ& T 2 iEE L L, EARERE
RS D2 LT, RN~ T ) TG
ﬁﬂ%&&éoﬁﬁéiﬁi&%%%ﬁﬁé

BTRNORAH~T U T IVORIEN I N

AT TS, B ThH, ASFHA

SFHMEERICES SN BT RE
A%i SRR E T - SR K ORS Zk
BN THED T, KEGEMS EL Mk &%
TS, ALY he=J A& M &
L CHEAEBIZAY>oSH D, L,
RRIEREER ETHY , IR E TR
DA Bk &% OHEA{LRREDHIHE 7 ik
DORESLD TR RO BTV,

HEEEII N ETT = V&M &
ROERE LOESLICET 2 ZHED
T&7z, WY /REREEZEA L& %+V
v 2%, T=Fr EEREERR L.
ﬁ%ﬁy%ﬁﬁﬁhﬁ4ﬁyﬁ7%é%(ﬁ
JEHEIRESIK) OEREA LN L TWVD,
L, EAREREEZAT DT =4 VIbE
P r B ROREGNIR SN TE D, EAIK
EHSBEME L OBE L REI TH o T2, I HIT
HEEBMDOr BFRA T ZHBLE L4
Bk (Edh, Zov, 72 &) ORI ARR
Wik chH -7z,

2. WMHEOBEW

T oA ERM A EER B EER 1
ELRLUE T —EFHHRICEE - AL, £
%&7 ﬁ/%n %ﬁ@~%kﬁﬁkﬂ
Zliz 1 - BIREER E oMt
BN é% RWL SPmR T =4 b T
o OBRANESI NS B v 7 REg~T U
TNDIRTTIE (SEA A T EAIK)
ST L, BERERBLICHRER T 5, S HlT, b
v —EDORT = ﬁ/M®%ﬁﬂ@w
Mo B OrnETRAAF 2R L
L7z Rl E SR 2 R 5, n B TR
EE A AR X v BRAIELS L 72 koo
HREAAR (GES. 7L, ]E) Tk, kE
REFECRBEMLE R E 2T U & LWt

DFEBEZHLNCT L Lz AL L,
3. WHED Tk
n%%%?:f/@ﬂ%ﬁ@kbf )

7o R HAE AL & 22 M AT CHOE S
TR - IR B ?ﬁVt7& I

B LT, T=F L ns ?ﬁV?7ﬁ %)
BALRSAGRERICLD, nBTROEE
(Qﬁﬁ\mth)%ﬁ%%%(ﬁ - BT
DR CBE) OF{bEHRIEDH LT,
T EFROEREITVO, BB ER T,
Fr. nBIFRT =L DRI TFF A
ICBIRT B LT, nBEFRA LT XT 2K
Mgl LICRERIRE T - KO RBEL AT T,

Z—19,.

CK—19 (dtm)

SHiZ, T=Fic ks OB -
RN EFH N BETRT = ﬁ/&ﬁﬁ
?ﬁ/%®ﬁ WEW%%%%&LK Tt
M AAER B2 A A AR
ﬂbt%%-f”-%%%%ﬁyv?)Tw
DRI & BERER B (B R RR TR % B M 72
L) BT,

R AP S

(1) 7= VBN r B ROBRFRIZZE
REAM A BEFRT =4 L DEHITEBNT
EDPOTEETHD, £ T, KEMHENT
—MEONHEZAT A EE—LIZER L, RN
B REIMEDOR—=T v Fa~F I LEE S
PrizEAL7-r—1 (B 1a) 8/ LT,
11Z¥2—/LNH 1| SOKE/ESICLLT =
FUBREFEETHDICHLED LT, %%@t
0— LVFEARELEER L TEWT =4 A
BERT I ENDhoT, ¢ %*ﬁ@%®%
ALYV ERrR—VEPKRELSSBLTWVD
ZEMDFT RHEMNL R I (K 1b),
7. 1 D a7 ve{be= b efbizpksh L,
AWM BFRT =4 O =y k&
LCHACE RN E2 RE L= (Chem.
Commun. 2016, 52, 7364-7367) ,

(a) (b)

F13Cs  CgFy3
1 A

B 1 (a) N=T7Fo~FT L EiEre—1; (b) 1
OFERT ¥ v /L (B3LYP/6-31+G(d,p))

Q)n BT k= FORELITE, 2T
wRr=y FOfERE EMAE (72L& 21X
7»%»%)@Ny%yﬁﬁigf%50n
BEBIF Ry MNMCT A a o EEPEALT
B2 < HDDITH L, TAF/LEHEEAL
tn BT RO R DESERDIENIL D 72

 FIT, BEET AR AEBR T Y LY
7%VBE%¢2(H2w(n%%%7:ﬁ
YLk T =) AR L., EALEE) E FD
Lic2idn—n A¥ yX o 7 akihl L72@E
DFTNRANFH TN T LT — i
(Coly) M7t MmPHHEEZRE T HZ &
ZRHLE (B2b), 72, @l n & 1%
hFA bbb T7 =4 ED0EEICL
D, veF2——T=Fr2h %&ﬁ?ﬁ/
Mo bEMEEMNESKREEE L LT
7 A N—IREEESL Col, ZFM L LK

2: R = Cy6Has

2 (a) HETAFABHB 0 YL A R BF, 6
#; (b) 2 ® POM F X ¥ Col, T /v



ORI EZ W S 232 L7z (Chem. Asian J. 2016,
11,2025-2029),

(3) YEvuUATHT bR YRR
B 72 B HREEANLE Y 7 VG
HETHLe7¥ 3, ¥ua—LEROKE (7
=FUEE) ko Tr y RIREE~DZLEH
NAETH D Z ENHEmENL PRI
7o EBRIZE O —V BT = = VA ZE A
Lzt 7%—3 (B3a) 24 L. Bk
X BESEBITIC LT 7 7ok m y Rk
EO 2 Sz Lz (R 3b), MIEss
FERICESET Vax L HAE A L-FEK 4
1% Col, K512 JEAE & U 7270 5 b R AR & TR AR
THZEERMN LI, —F., T=4O%th
FA U ERERETHILET, LI A FaT—
T L —HEE (Col) KT 252 & %W
5 M2 L7z (Chem. Commun. 2016, 353,
3834-3837),

3 (a) pHBFBREHR 0 U LT b BF, K, (b)
3 OHAES X B () 3, (i) 3-CI

(4) B TEARIENARER T =4 VIR B«
BFRELT, 200 —LE8KD v
VU TRISICE D) S0 46 MEITE AL
-oera Y IV g BEFRT =4
Lt 7% —56 (K 4a) OHKEIT-TZ, ¥
[l =10) I 0 ) BN & Al = i3 i
LRI T =R EHERT I LA R
L7, & 502, Hfh X B EmATic L - C
BAREICB T 2EMBERERO A 4T
HELHROEREH LML (K 4b) (Org.
Biomol. Chem. 2016, 14, 8035-8038) .

(a) (b) {;{ oaTR—o

1 RS,
NTSN b SRR
H | H o
M P oo
\ | / ‘{AX
5. R=H Y
6: R =Br "’g;( OLLETHH—O
RAVES,

B4 (a) Yo lel I UUaRER; (b) 6:.CI-TBA
O WAL X M (B REA )

(5) 2RO [BE] OnEFRT =4
THHREZT ) yaXo 2o =)
T =4y (PCCp) #HAL L, 44K

IZ & o T, @MU R EIREN B 72 5 %t
HFF L BBAT D HEEMESL LT, -2
. AT A ELTaBFROY T AT
2 R NYxz=LHFA+ (Ch") #EAL
PCCp -Ch™7 (R 5a) I, #tidl 1123 T PCCp
E ChIIRREIZESI L, EWMZ n—n A X v &
VWA VHEB LB EERES KRR
L7z (B 5b(i), —J. SRR F 4
%38 A L7= PCCp - (CH;);(CsHo)N'8 (X 5a)
LB E SR ENESREER T D2 &
ZRIH L (B5bi), =i, sthF4v
CLLCEHETAXAVEHEETLZT vE=Y
DHFH BT HZ LT, PRAEOIE
% DSC. POM MLz L7z (K 50),
72 & Z1F, (CioHas)s(CH3)N'I3 Coly, #5134 J&
L LB TH D Z & BEE XRD H
7€ (SPring-8: BL40B2) (2L » THhoTz,
DX %, nETRA A OBBAIESIEE
MO 72 DEAGIROBERENE L LT, R fiE~
A 7 PR IEREERE (FP-TRMC) 12X -
“C 7B fuf Fil 5y BB 1B L AR S IR D i@ VN R — L
EMEE R L7, nEFR7 =4 IEAT
DX 7T A v DGR EIRRBITKATE L, #E
il RO YR il L 38 W TR T il 4 R 4R B AR D Ak
ZBH 5™ L= (Chem. Eur. J. 2016, 22,
7843-7850)

cation* =

7:
Ls

8: N>t

|
: Nt
9: Ha5C137 ) ~CyaHas
CyoHas

5
(i) 7, (i) 8 DHGFEG X BHEIEHT; () 9 D (i) POM
(70 °C, 1st cooling) LT (ii) XRD

(6) 7=A4y, AFFrOoNTNNNcE
TROAF U RTELSEFTINE THHRE
BINN OMWBDEN, T=F 2 EhTFA D
WMENE BB FRAT bR DHA A
VARTEGRITEAEESCHEEZIZ LD
RIS\, £ T, +1liD 2 &
RAFA L THHRNLT U -Ad" SR %
HEL LA FT U RTOERB IS T =
I RSN U, SRk A TR



BROPEBERE L, & 21X, AT 4
VoAU R BFRAIF AT BTR
T=FrEEALE 10 (B 6a) 1IfiMmTic
BWlrn-n2AZvxo /G2 K L
*ﬁﬁ@ﬂﬁAW%%&#é LB D
L7z (B6b), &5, RETLFLEHE
k@kbtﬁvv74v>ﬂAﬂﬁ%%na?%%ﬁ
FANCEORT = A B EE DY D Z
LT VTSR =P A XDT 7 A
IN—=IND IR BB 1T VDTSR, AV
IR B W CEMBERERESERN LR DT
Z L= (B 6c) &R Lz,
BIFRAT AT ORRFTIEEELHE
BT AR Z L2 L T, n BFRA
AT L U SRR IR T
7 h=T U T NVORIEMNATRE L Ir o T2 (KR
#t : Chem. Commun. 2017, 53, 2894-2909), LA
oy, cNETY T h~T U T IO
o=y hELTIHERAMNMEEAE R T
T BT RAANTER L, 05 OFELHIHIHE
iof%ﬁﬁ% i@%ﬁ%%%bto

e

6 (a ®L74V Au(m)w%ﬁ/%%%%& Lizn
BT RA AT, (b)) (1) 10 OGS X B (o)
11 OHEFICE T 2 POM (280 °C, 1st cooling) FB L
T VAR

5. ERRERLE

(MESRm 30 G714, & TEEAY)

1. Lakshmi, V.; Haketa, Y.; Yamakado, R.;
Yasuda, N.; Maeda, H.
"Dimension-controlled assemblies of

anion-responsive  m-electronic  systems
bearing aryl substituents with fan-shaped
geometries" Chem. Commun. 2017, 53,
3834-3837. DOI: 10.1039/c7¢cc01551h

2. Haketa, Y.; Maeda, H.
"Dimension-controlled ion-pairing
assemblies based on m-electronic charged
species" Chem. Commun. 2017, 53,
2894-2909. DOI: 10.1039/c6¢c10255¢g

3. Haketa, Y.; Tamura, Y.; Yasuda, N.; Maeda,

1.

1.

H. "Dipyrrolylpyrimidines as
anion-responsive m-electronic systems" Org.
Biomol. Chem. 2016, 14, 8035-8038. DOI:
10.1039/c60b01466f

Haketa, Y.; Katayama, D.; Fukunaga, S.;
Bando, Y.; Sakurai, T.; Matsuda, W.; Seki,
S.; Maeda, H. "lon-Free and Ion-Pairing
Assemblies of Anion-Responsive
n-Electronic Systems Possessing Directly
Linked Alkyl Chains" Chem. Asian J. 2016,
11, 2025-2029. DOI:
10.1002/asia.201600712

Haketa, Y.; Takasago, R.; Maeda, H.
"B-Perfluoroalkyl-substituted pyrrole as an
anion-responsive n-electronic system
through a single NH moiety" Chem.
Commun. 2016, 52, 7364-7367. DOI:
10.1039/c¢6¢c03619h

Bando, Y.; Haketa, Y.; Sakurai, T.; Matsuda,
W.; Seki, S.; Takaya, H.; Maeda, H.
"lon-Pairing ~ Assemblies = Based on
Pentacyano-Substituted Cyclopentadienide
as a -Electronic Anion" Chem. Eur. J. 2016,
22, 7843-7850. DOI:
10.1002/chem.201600686

AT RXTEBRETGRT D7 =A VI
BV BFAROARK] PEHEF - 1M
WeV - B KOG, GRS HKIEFZ B2
2016, 74 (3), 243-253.

(EF] G2 1F)

"n-Electronic Ion-Pairing Assemblies
Providing Nanostructured Materials", Haketa
Y.; Maeda, H., In Functional Organic and
Hybrid Nanostructured Materials:
Fabrication, Properties, and Applications;
Li, Q. Ed.; Wiley-VCH, 2017, in press.
ISBN: 9783527342549

"Supramolecular Assemblies of m-Electronic
Charged Species", Haketa, Y.; Yamakado,
R.; Maeda, H., In Conjugated Objects:
Developments, Synthesis, and Application,
Nagai, A.; Takagi, K. Eds., Pan Stanford,
2017, in press. ISBN: 9789814774031

FaFER) Groth)
Yohei Haketa, Vellanki Lakshmi, Hiromitsu
Maeda, [7 =4 VISEMEXFTI LAY I
0—)L &R L U T AR O %
B, BAEFESH 97 BFEF4,2017.3.17,
BE MEFZ B E, P21 I
Yohei Haketa, Yuya Bando, Hiromitsu
Maeda, "Dimension-Controlled Assemblies
Based on Genuine m-Electronic Ions", H A<
bF2% 97 BFEFE, 2017.3.16, BHER
AR, AR
FIFEHEEF - IORBER - ATHKE, Eo
nETRATERMEE LicA AT
EAEROAIRL | 5 27 B ERBEAHEE
ﬁﬁ%,mm92f%lW£%%;f%



I

4. Yohei Haketa, Yuya Bando, Hiromitsu
Maeda, "lIon-Pairing Assemblies Based on
“Genuine” nt-Electronic Ions", 8th
Japanese-Italian Liquid Crystal Workshop
(JILCW2016), 2016.7.6, Tl [E BE A2 it &
fH, HUERIF

5. Yohei Haketa, Yuya Bando, Hiromitsu
Maeda, "lIon-Pairing Assemblies Based on
“Genuine” m-Electronic Ions", International
Workshop on Supramolecular Nanoscience
of Chemically Programmed Pigments
(SNCPP16), 2016.6.18, MAfERFEUND Z
S EOF Y /R A, PR ()

6. YWHBEuk - PIEHIEW - gTH AL, R
NT 4V ERERE LicA VT HESE
KORAIRL ] | AR 96 BFER,
2016.3.24, [REHRZE, ST

7. PIEHVEF - BORER - miHAOE, [T7 8
FRT7=FEmEBE LA F T
BEORAIR], AALFEREE 96 RFER,
2016.3.24, [REHRZE, ST

8. Yohei Haketa, Yuya Bando, Hiromitsu
Maeda, "lIon-Pairing Assemblies Based on
n-Electronic Anions", The 9th Japan-China
Joint Symposium on Functional
Supramolecular Architectures, 2016.2.24,
Okazaki Conference Center, %1%

9. Yohei Haketa, Yuya Bando, Hiromitsu
Maeda, "lIon-Pairing Assemblies Based on
n-Electronic  Anions", = CEMSupra2016,
2016.1.13, HLREE, HACHESCRIX

(& D)

WH4E=E HP:
http://www.ritsumei.ac.jp/lifescience/achem/mae
da/

AR AT SEE DB:
http://research-db.ritsumei.ac.jp/Profiles/120/001
1986/profile.html

6. HFFTHERE

(1) WFoefRzEE

PIEH Y~ (HAKETA, Yohei)

SEATEE R - A BRI IS - DFIE R
FgesE &5 : 70757195



