3D01
TAMPAELEAFHAFLUT IS I UM RM4T U EROBE

AR - AR, TRAEK - 2ot
O#RMFY', BEEAL, FRINEIT?, M5

Structure of ionic crystal consisting of protonated hexamethylenetetramine

oHagino Morita!, Norihisa Hosino? , Tomoyuki Akutagawa?, Ryo Tsunashima®
!Graduate School of Sciences and Technology for Innovation, Yamaguchi University, Japan
2 Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, Japan

[Abstract]
lonic molecular ionic crystals of protonated hexamethylenetetramine (hmta) were newly
prepared with changing types of counter anion and numbers of proton on hmta; (hmtaH)CI (1),
(hmtaH)Br (2) and (hmtaH2)(NH4)Brz (3). Single crystal XRD analysis revealed that
compound 1 and 2 contains mono-protonated hmtaH™ crystallized with so-called CsCl-type
with 1:1 ratio. On the other hand, compound 3 employs ABXz perovskite-type structure.
Details in crystallographic analysis and dielectric properties will be discussed.
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Table 1. Structure date of 1, 2 and 3

Compound 1 2 3
Crystal system Monoclinic Trigonal Orthorhombic
Space group Cm R3m Pma2
Hydrogen bond (X---N(hmta) / A 3.001 3.191 disordered
Types of structure CsCl-type Perovskite
Tolerance factor 0.74 0.79 0.84
e BEN

[1] C.W. Thomas et al, Acta Cryst. 1983, C39, 134-136. [2] H. Tada, J. Am. Chem. Soc., 1958, 3, 255-263. [3] C.
A. Bremner et al, J. Am. Chem. Soc. 2002, 124, 10960-10961. [4] R.-G. Xiong et al, Science, 2018, 361,
151-155.
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[ Abstract] Coordination polymers (CPs) have attracted much attentions as functional
crystalline materials. While, ionic liquids (ILs) incorporating metal complex molecules have
been recently developed because of their excellent performance derived from metal complex
functions. Materials that show the reversible transformation between CPs and ILs will lead to
unique dynamic properties, however, the reports about such reversible transformation between
CPs and ILs by external stimuli are still limited. In this study, we synthesized
(EmIm)2[Mn(N)(CN)4] by mixing (PPh4)2[Mn(N)(CN)4] and EmImNTf; at a ratio of 1:2. This
compound is a cyano-bridged one dimensional coordination polymer (1D-CP) that
incorporates lattice waters. These water molecules are removed around 332K. Moreover, we
revealed that this compound transformed to IL by heating up to 372K and returns to the
1D—CP by cooling under water vapor.
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Fig. 2. Crystal structure and packing of (EmIm)>[Mn(N)(CN)4]-1.5H,O
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Fig. 1. Experimental Data.
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Catechol-fused metal-dithiolene complexes: various assembled structures
based on hydrogen bonds and metal substitution effects
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[ Abstract] Molecular materials can provide various unique assembled structures,
functionalities, and physical properties, which are fundamentally based on a variety of the
structures and properties of the component molecules. Under this background, our group has
focused on hydrogen-bonded (H-bonded) molecular materials, to explore further aspects of
the molecular materials. Recently, we have successfully constructed a three-dimensional (3D)
H-bonded framework structure based on a metal-dithiolene complex for the first time. This
framework structure is composed of the monoanionic species of the metal-dithiolene complex
with catechol moieties and crystal water molecules; thus, the framework is negatively charged,
in contrast to most of the previous examples. In this presentation, we report the details of this
unique H-bonded framework structure and discuss the effects of the included solvents or
water, counter cations, and central metal ion in the formation of the framework.
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[Abstract] We investigated the structural phase transition behavior of a hydrogen-bonded
co-crystal composed of 2-pyrrolidone (2-Py) and chloranilic acid (CA) molecules in a 2:1
molar ratio (1). 2-Py and CA work as proton acceptor and donor, respectively, so that crystal
structure of 1 consists of hydrogen-bonded tapes with an alternating arrangement of a 2-Py
dimer and a CA molecule (Fig. 1a). Using variable-temperature X-ray diffraction
measurements, we found two phase transition pathways; one is a reversible transition between
High-A and Low-A and the other is an irreversible transition from High-A to High-B via
Low-B. The change in out-of-plane molecular motion of 2-Py is a main factor of the
reversible transition. On the other hand, the change in the motion of 2-Py as well as the
switching of intertape interactions through Cl---zn and n-n contacts is an important factor of
the irreversible transition.
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Fig. 3. Proposed Gibbs energy [2] M. Donoshita et al, Chem. Commun., in press (DOI:

diagram of 1 versus temperature. 10.1039/C8CC04376K).
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[Abstract] The low dimensional magnet often shows the unique magnetism such as spin
Peierls transition and Haldane gap. The new low dimensional magnets [NEts][M"(dmtdap),]
(M =Ni (1), Fe (2)) formed dimers with face-to-face stackings, which are connected by side-
by-side electrostatic interaction between the thiadiazole rings in the crystals. However, these
complexes show completely different and specific magnetic behavior in spite of the
isostructures. The nickel complex 1 is diamagnetic below 100 K arising from the strong
dimerization, whereas the iron complex 2 has finite value at low temperature. It is caused by
the difference of the spin state and the temperature dependence of the metal-metal distances.
The crystal structures at very low temperature will be also discussed.

[F] (SR THMERIT T < BIFE SN TR Y | BEERAICEIRY FNLT N &0 6,
Spin Peierls #5f£[1]X° Haldane gap fH[2]72 & OBLBRZEVVIHE NSRRI LTV D, A1
T UHNREBREERIL, E O FORIFMHIZHEKT HIER D 21T, AR ITREEMER

AL BRI E A, ST RICE
s T T ™M [ T s
\NINISI \SININ,

KIBIZTF T o7 — VB EESUF 4 L sk
[NEts][M"(dmtdap),] (M=Ni (1), Fe (2))i%. #hdaics
WT &ML TEY, —RITHEREEZ KT S M(dmtdap),]” (M = Ni (1), Fe (2))
N, EOWALFEOIR BRI B2 H(Fig. 1), & E

Lo b EBLETATIET 4T 4 VT RERNTH 6

5o £ Z TS ESERIEEICE T Dt Ei 217 "5 5

Vi L RERIEBIOMBIC SV TERLEOTHR 5,

H 5, 5,

[=ZBR] = » 7 /LB 1 1Z[NEt][Ni"(dmtdap).] % FEf% 92

fefb9 2 2 & T, &K 2 13 dmtdap BENZF & ?1

Fex(S04)3:nH0 & DG X o TH B IV Io oK 2 B

B9 52 & T, ERENEASIRERESEZ, 2D % 100 200 300
DiEdnZ W T, fEaRE ST & L RHE 21T - T/K

Vi Fig. 1. Temperature dependence of

the paramagnetic susceptibility yp of

[FERLEZBE] = LR 1 &SGR 2 O 1and2.



Fig. 2. Crystal structures of 1 at 150 K. (a) dimerized structure, (b) n-stacked dimers parallel to b axis, (¢) column
packing in the ac plane.

EITHEWZRBETH Y HEER P2/ 2B T 5, 150K 28T 5 1 OfsiLEE % Fig.
21T, O FIE =S Fig 2)Z AL, bl mICHERE L Tui2(Fig. 2(b)).
F 72 ac HNIZ van der Waals F-£5[3]DF1 (3.35 A) X

D BV SN HEESFE L, FhE LT3 RER A
exy 8T — 7 AL LT e (Fig. 2(c)), Fig. 3 12— ¥
HEANB IO BB O BMER (dBEZ0dh) O g
LR AFIME 27T, 150 K T " RRRB IS (di:3.3 \
A, dr: 42 A) T2o7205, @RISR DI DU B ) — 4 p—T
EEICL SN TWD L IR (di: 3.7 A, da: 3.9 E e ea o
A), Lo ULRHEEROIRERIFVEFig DOZEBRHAT Taof  "Sgogs A
T, TROL1IES =12 THH, KETEHMR 8, | Sl
B LEREME L Zp o T D, IBEE EIF T . §7 . %
100K 75 “ BB £ DBALEO EFOHIC, 250 336F e A
K &7 ) BBALROBO BB S THY | Hlis 2, |0 oe°° |
BB SV TV AR TR LN Z2VWEHETH o
%o ZAUTEIRIZEW T, BUEENZ LD &R0 A 150 200 250 300 350 400
BAMNE & TR, A U B AERIC L - T T/K

BALE Y L £ 52 O Wl o0 & (8L I SR
HEEDORFFEEOR R TH DL Z L AR L TV D, metal distances of 1 and 2.

— . SREEIK 2 OfFEMEEIX 1 SIZIEFRRTH D
N, BALRORERFEOZEEIX L &Ry | KIRT
FRGHEIZ 72 B 720, ZDOEWORLIHR & LTI A E R
BBl L O EANO S BB OEVWDRZRT b b,
A AN T —455 (Fig. & EPRJIEL D, 2139 L°
AEIRRE (S =32) ZWMHZ LN broTVnD, &
HIZ1 T2 0 E&RNOSRMER S TRV

7o, SRR EAERA NS WS R TREND, O s=03mms’
Z DT DIRR TR 22 5 FHEECRIE THIE OB g goloottotot ot
bLEF -T2 BEZ BND, Y A ITRMEIRIC I 1T 5 R T ety immst
H 0T, Ptk EBREDOFEBIC O W TG T 5, Fig. 4. Mossbauer spectrum of 1.
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[1]J. C. Bonner and M. E. Fisher, Phys. Rev., 135, A640 (1964). [2] F. D. M. Haldane, Phys. Lett., 8, 153 (1973).
[3] A. Bondi, J. Phys. Chem. 68, 441 (1964).
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oHiromu Matsunari®, Ryo Ohtani?, Shinya Hayami?
12Department of Chemistry, Graduate School of Science and Technology, Kumamoto Univ.

[Abstract]
Iron(11) ion is not expected to have Jahn-Teller distortion and therefore the report about
synthesis and physical properties of square-planar iron(Il) compounds is limited, though it has
potentials leading to novel functions. Here, we synthesized two types of square planar type
iron(11) coordination polymers FeM(CN)4 (M = Pd, Pt) (1), (2)’ by thermal treatments to
remove interlayer ligands for two types of cyano-bridged CPs Fe(L)[M(CN)4] (L = H20(1);
L?= pyrazine(2)). We investigated the structural distortion of (1)’ and (2)’ by powder X-ray
diffraction measurements. This analysis showed (1)’ had bond-angle distorted square planar
coordination in the phase-shifted stacking structure, while (2)” had anisotropy in the Fe-N
bond lengths of square planar coordination with AA stacking structure (Fig.1). We
investigated the correlation between structural distortion and physical properties in resultant
2D layers.

é In-plane structure of (1)’ i E In-plane structure of (2)’ i
[FF] FHiueifs < ey —r 75— @ o 1« R |
IEME7 2B A A0, ORI W d ELE | B |
EboltBBeREA AL, v—r - T g
7 — ARG 7R Fe? 1T — A R B & 4F i :
ER, TOD, FEMEMEOREER LYY e e
LITEY ., TOMLILREHE D20, 20 e N T
— 5T, TRETEHREDH - FREUAN. s owiae o0 Ty g
gL, FENRCEZELT SN N A
% EEESC, SRR EMAEER O o et g g
TEHERB BT > TN D, ZHEHED R D, P, X
ZOHBEMIT, BR—LRES, EAFE S NV N A A R
EFREERE 2o U, S U ESL 8k D Al REME &2 7 ®@Fc WPt @C ON

LTS, ZOXHIC, THETITRWHT  Fig. 1. In-plane structures of (1)’ and (2)".
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TR D TIRITEAR T~ R — NMZEB U, i AENLSE O B &2 7, BVEE
BIEDFER NG, WL DD KR 7~ BIBINL & 571 23BeL BE % (ZZEME= A L T
WAHZ EIERL, EBEEDR: D 2 DR 7~ VRIENLE 77T [Fe(L)[M(CN)a]
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NIz T L BAEIE 21T~ 7, -——= (2
B ONTEBALEOMEN S, &R LT i
PUECALEREEIRIC BV T, KREZREN D
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Fig. 3. Fe-K edge XANES spectra of (1)’ and (2)’.
[2%& 3R]

[1]J. A. Real et al, Inorg. Chem., 40, 3838-3839 (2001).
[2] M. Nakamura et al, Bull. Chem. Soc. Jpn. 88, 410-418 (2015).

Intensity / a.u.




3D07

—RRTF ¥ oIV EFOERMUES FHEED
BERFRBEREE
HERBERE, ALRBEE
OFKEEAH, JUEMET, Flis?, mmE

Polar molecule absorption into one dimensional channels of coordination
polymer and their dielectric response

oKeitaro Ogit, Goro Maruta?, Yoshiyuki Kageyama?, Sadamu Takeda?
! Graduate School of Chemical Sciences and Engineering, Hokkaido University, Japan
2 Department of Chemistry, Faculty of Science, Hokkaido University, Japan

[Abstract]

In this research, we focused on MOF (metal-organic frameworks) with one-dimensional
channels. It can be expected for molecules occluded into one dimensional channels to show
collective behavior. In addition, when polar molecules are occluded into the MOF in which
the channel itself has chirality, it may be expected that the molecules are arranged to exhibit a
specific dielectric response.

The dielectric response was measured by incorporating CHzF2, a polar molecule, into crystal
of yttrium (Y) complex with benzene tricarboxylic ions (BTC) as ligand. This crystal has
chiral space group and one-dimensional channel. As a result, we found anomaly in
permittivity which is considered to be the phase transition of the incorporated CH.F
aggregate.

[7]
T4, MOF (metal-organic frameworks) DOHff5¢
DK ANATHOILTWD . MOF 13 4LEOWE T
HY, TOHLEFH LT ADLEE, WaE - Bk
EWV S TEREDIRS I H LTV D,
AWFFETIE, —RIEF ¥ RNV DHE B DI DR
MOF (23 H L7z, —RIEDF v » RIWTohF %
BYIAERED L TFOEAIREND HFRRERES|T
HEWI KRNI AR T Z E NI TE D, F
72, F¥ RN FT L7 MOF (SR 5y + % B
NIAFETELE, FY o pxLOBEICL>THT Fig. 1. Structure of Yttrium Complex.[
DB UFF R EINE 2T 2 E IR TE 5.
—RIEF ¥ o AN E D EDRREINTWDOERX B N VR BA

(BTC) ZlNiF T4y MU UL (Y) g5kEHE L. Fv oz /ELRNL
GO EAMRITR > TWD . Z OGRS F 2RV IAEET, £0o1iE
BROFEE L FERIEDOHRNOLELRTHEEEMNE L.
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Fig. 2. Equipment for

dielectric constant measurement
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Fig. 3. Result of complex permittivity measurement  Fig. 4. Result of complex permittivity measurement
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[Abstract]
Gate-opening/closing gas sorption behavior has ba#macting much attention in
coordination polymers (CPs), where specific gasguee triggers structural phase transition
and changes the gas sorption amount drasticallyeifrlethe gate-opening/closing point was
detected by dielectric  change in copper  coordimatio polymer  of
{[Cu2(2-TPAU(P2)]*[Cw(2-TPA)y(CH3CN),J*2CH3CN},, (1), where 2-TPA and pz are
2-thiophenecarboxylate and pyrazine, respectiv@tystal structure ol was constructed by
the pyrazine-bridged paddle-wheel unit of j4TPA)], forming one-dimensional chain.
Between the chains, discrete p2:+TPA)(CH3CN),] complex and two CECN molecules
were observed. The gas sorption isotherms fop @@ N showed the selective sorption
behavior only for C@Qwith gate-opening/closing behavior. Effective opann the dielectric
constants upon COsorption was observed under the mixed.R flow. The enthalpy of
CO, gas sorption from dielectric measurements wasistam with that from DSC.

[FF]

BUALE 5y (CPs) X, ®BA 4 DWAMENL FIZ X » GEfE S &REERTH Y |
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BRICIZREDR A FTRECTH 0 . [UERDRTIE « HECAEE~DJS 72 & fix 2 8lR
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CPsOEAE 72 & LT, SURIEILAE OMFE T, FFEDHET) FIZB W THEED
% Z L TZEILMHE L, WA ERBIICELT 57— NUREEBH R ST b,
EH LTk # CPs THh 5 [Cu(R-benzoatelpz)], (R = "7 E#E, pz =
pyrazine) 723, CO, (Zxf L7 — MURMIE 2~ L, FEEEIITHE ) FEBISE DB S
N5z LaiE L, WRuZSBA A &3 280 — KL CPs I\ T h,
BRESARR M AE \ZLE O BEISENIRE S TWD, B KBFZE Tld, SRR T 2 S
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DRI 5 ROWEEZ IR LT,
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{[Cux(2-TPAM(pz)] - [Cux(2-TPA)(CHCN);] - 2CHsCN}, #f dt (1) (2-TPA =
2-thiophenecarboxylate), [Cu(acetate]-H,O & 2-thiophenecarboxylic acid> CH3;CN
AR pz IR 25 72, X BAEmMEEmr L v . #5811 paddle-wheel®!
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g IXHEFTEM L=, —F. CO fF/E FTIE., & ORI MR 5., £ on-set
HEIX. CO, 43E 7Y 101.3 75.90 50.65 25.33 kPad & & . #1241 273, 268, 262, 251
K Tdh oz, CO, FE (Pco) DTS Te WMETFTHIEE LD T2 &b,
FHEBREIIT — A —T I EER LICHERT A EE X B ND, £ 2T, DSC
B RS b AW LSRRI LA 2L —21k (AH) &, FHERE
LEAL OIS AH DL A4T o572, DSC HIEIZH T DRI E 26, AH 1E 41.48 kJ
molt & RS bz, —F. CO, DA SKIERB L NEA N A 70 —TIZBIT 5
HEFEL D, Clausius-ClapeyronD X a FHIWTCAH k7L 2 A, 409 BL O
35.8kImol LEMH SN, BVIEDRKERL —F L, DLl BEF A7 —TFT
D CO,DHF— FNEBAEN, FEINEE L THRHEAEETHDL Z ENHLMNIR ST,

4 __'_ 1: 104+ Trr[rrrrrrprrrrrr
uv) - T i ]
E C ] K ]
= 3 C n 1.02 1
O, L i L i

~

S C ] 3 i i
= — — N i y

s 2F ] w  1.00F
g L E = I Pco2= b
- r ] w - —v— 101.3 b
€ 1+ ——-0— 250 — r —A— 75.90 b
o r & {260 ] 0.98- —— 50.65 1
& r —A— —/ 270K ] —-2533 ]
0 [ R i - O kPa ]
coa b by by g 1y g o T 096 s v Ly v v v s vy Iy -H

0 20 40 60 80 100 220 240 260 280 300 320
PCOZI kPa T/K
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Syntheses of Porous Molecular Conductors by Using
Naphthalenediimide-Based Ligands
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[ Abstract] Despite the numerous research of metal-organic frameworks (MOFs), the
rational design of electron conductive MOFs has still been missing. We believe that the fusion
of these two unique materials should achieve the rational design of electron-conductive MOFs
capable of functional switching. Herein, we report the self-assembly of coordination polymers
induced by the interaction between r-radicals in naphthalenediimide (NDI) ligands. The
products are named porous molecular conductors (PMCs) in this work. Electrochemical
reduction of N,N’-bis-(4-pyridyl)naphthalenediimide (NDI-py; Fig. 1) with metal salts
produced PMCs as the self-assembled linear coordination polymers. These PMCs have
three-fold periodicity along n-stack direction. The typical electrical conductivity of PMCs are
10*t010°Scm™.

[FF] ZALMERANLE S+ (MOF %7213 PCP) 13, SR EH & 0V A XOMILE A
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