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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.

[F] 0 FIEmE IR 1 - EABESCHRR EOZ OEHEZA L TEBY ., 2
BEHE - MIMEERBLT H 2 Linn ., bF, MELEZIGD & T DIRIAWVE R TR
EHED TS, TETIE, BRAHEEER (MOFs) [1] <0 HA7 A& VA B i i
(COFs) [2] . & L TKRFEMOMEAEMIEIR (HOFs) [3] D7 L—LAU— I %
BTHWEHLSZHRNTEZINTRBY . g - o H @%ﬁﬁﬁ%ﬁfi/u THFZER T T
Wb, HCH HOFS IX. MOFs X°> COFs |Zth~_T, WIRIRIETORY WA EF) T,
s i PR RO Bk M {%%Lﬂ\z):kﬁ:%%iﬁia“iﬁfa H-bonding w_ d
BEDHTND, er»l,\ Z OWEHIIX MOFs <° COFs (2t~ |[HO s S OH
5HE%L e, SORHIWERBNRRD LTS, Hoﬁs’M‘sﬁoH

IOXIREROL L, RiiHc X BT 3 EE T ™ W ety
T HEJE YT A L AR Au(catdt); (Fig. 1, top; M = Au) % & r [t H-bonds
IZ3WILKEFEET T L— LT — 7 DA L= (Fig.1, &L%f
bottom) [5], 2D 7 L—ATU—27 X, 7T =A Fl [Au(catdt),] < /O

& HO (FEAK) Mo SN TR Y, WEIZIZ I F4 tf Q%g Q’Q
PP RSN TWD, ZOLIRT=F L MD7L—A 9&% ﬁ
]7 &1:%3‘ if/\ L < [6] ZIK%E%%/C - O)jtﬁj‘a)u:ﬁﬂﬂ 73? E 3D H- bonded framework

ety 3 i n AL it e IANEGNIANN Oﬁ)@iﬁ’ﬁ%ﬁaa &g L Fig. 1. Chemical structure

focﬁ?%\ AERREECXE A A, PSR OBLEHHE - & of M(catdt), [4] and 3D

. H-bonded framework in a

%35 i
[Au(catdt),]” anion salt.




[EBRFE] 7 =4 (PhsP)s[Au(catdt),]2Br (1A)% Ar A% F. H,0-MeOH H1 ¢
B Lz, o8 0¥ K% THF/Hex, Acetoene/Hex., MeCN/Et,O % H\V > CTikik
PEEIC L > THEMER L& 2 A, #55 1B, 1C, 1D BN ENEFNE LT, 2 Dfk
DU T HRE G X B E AT 21TV AR & NSRS S EE 2 I 5 28T LT,

[FER - BE] B X ST ORE. b offd 1B, 1C, 1D IFnThd
[Au(catdt),] & %t F 4 2 PP % L1 TEHEATWD Z E NG oTe, ZRLHITMA T,
1B, 1C, 1D IZZFNZEALTHF (2431). 7K (0.543F). Et,O (L431) ZfGEamialte L
TEATEY, #AaIE (PhP)[Au(catdt),]-X (X = FEsRIALL) & 725, Fig. 2a, ¢ lIR
T L DT, #5dh 1C, 1D 1T & biT, [Au(catdt),] 0 Fa gl L7 =F 0 3 kit
T =AU —JEEEAEL TR, TOWNERIZIL PP RSN TW, &5,
T L — AU — 7 I T 3 — VL E ST L T2 25D [O-H---OKFERE G DR S
TWe, ZOXIICWMEDOT7 L—L U — 7 EEIT— AT 5 LRI 528, LITIC
RT XIS, BENDEESF OB L DHEERENEZAE L TS Z ERShoT,

KEET 1C T, [Au(catdt)y] 43 DA 7 2 — VEALRICINZ T, 7 22— )VERL
— KGO KRFBREEDGFEL, KOFBR 7L —ATU—7FENICE EN TV,
ZHUIAKRG T OSNARENT N E L, KEREA RF—oT7 77 ¥ —L LTE ftE%
ﬁ%bfl%%f&)é k%i% (a) (©)

D, ZHUT &0 | [Au(catdt),] X =0.5H,0 bons X= Etz:b )

DTS C LTy R et S ﬁ e 558

720 & BIZ[Au(catdt)] S @ . g

BEHM O S-S FHEEH S ; w QLD i j@(f,
- S — — ' —~ '

j/) ° = - VC\ ol 4 S.TS)contactém’} 4';? %ﬁ L

Wi d kD ZEML TV B o, % e,
(Fig. 23, b), —J7. ELO &% A

te 1D T, [Au(catdt)s] 1%y :Yﬂgg&$yz:Yﬁ) be. 5 . Hebonds
FRAMTHELTELP, (V7 Y Yy
S--SHE AR Shren X I s I00 < 0T 4 e

57 (Fig. 2¢, d), Z i, " Hbonds S.--Scontacts v v

[Au(catdt),]” & K& & L 72 Fig. 2. 3D H-bonded framework in (a) 1C and (c) 1D and
Et,O 45 T~ DLl kX 7237 f&  intermolecular interactions around Au(catdt), in (b) 1C and (d) 1D.

EEICENT S EE 2 6ND,

S BT OFRAS fh & O G | KFFEEITMZ T, S-S MHAFEHS F 4
— 7 =AU EAER R ERERIICE < Z & T3 T L— AU — 7 FEEN R S
NTWDZ Enghole, ULEDORERIZ, ZOAS 23, ZivE THEFIOD 720
T =AU EKRBREER T L — LT — 7 O EFEE L THETHDL Z LR LT
5o IHIZZDIWILT7 L— LT — 7GR, @R TF AL UEERRIZE N THID T
DOBITHY , TFA VL UEERICRIT D KB A MEERILE AN & LT EBRZEND,
[&3E3CEk]

[1] Q-L. Zhu et al. Chem. Soc. Rev., 43, 5468 (2014) [2] S-Y. Ding et al. Chem. Soc. Rev., 42, 548 (2013) [3] Y-F.
Han et al. Molecules, 22. 266 (2017) [4] D. Coucouvanis et al. Inorg. Chem. 48, 8830 (2009). [5] #i#k 5, AA
(L2225 98 [l ZF4FE4>, 1E3-01 (2018) [6] A. Karmakar et al. Coord. Chem. Rev., 307, 313 (2016)



