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Metalladithiolene nanosheets obtained by reactions between transition metal ions and
benzenehexathiol (BHT) are fascinating materials because their electric conductivity can open a
gate to applications to electrode materials and electronics which are difficult for conventional
insulating coordination polymers. We have expanded the library of the metalladithiolene
nanosheet family and unveiled their chemical structures, electronic states, and conductive
properties from both experimental and theoretical approaches since our first report on
nickelladithiolene nanosheet (NisBHT2) in 2013, and B B
exhibited the potential of metalladithiolene nanosheets :
as innovative two-dimensional materials. In this Meiieremeshes
account, we review the history of BHT-bridged - ’Q"{,
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summarizing their synthetic procedures and conductive
properties reported from our laboratory and then
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introduce their prospect as functional materials. T X e

-----------
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Figure 1. Representative functional coordination nanosheets reported from our laboratory.

Reprinted with permission from references 13, 14, and 15. Copyright 2014, 2015, and 2017
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Figure 2. (a) Chemical structure of MsBHT2 (M = Ni, Pt, Pd). (b) Schematic illustration of liquid-

liquid interfacial coordination reaction.

coordination reaction.

Acc. Mater. Surf. Res. 2023, Vol.8 No.3, 116-124.

(c) Schematic illustration of gas-liquid interfacial

118



Acc. Mater. Surf. Res.

SRR —FB S A AR LS ~ 8 O EAL T/
U e AR T HDITHE LI FIETHD, &EA
AL DKW AT AKETRFIL AN E TR
TR UT-BOAL 20 N & B 35 & ARSI
DML TR 103K T B ISR S BET AR X
JEDETTT 5 (K 2) . RFEEE HWTHE~
8 DIEIEZFF> MsBHT, (M = Ni, Pd, Pt) D&
ALz 121920 F7= | Langmuir-Blodgett
A ERIEEE 12 C NiBHT, O&UK — AR Ak
AT, R EEZFRE LD DA E~DHRE
ZAR0IR 32T, g NiBHT, O E &iIfEE
EEERR LT 2,

3. AASCFALUF /- FDERCERE

CFFVBERITEIRAT D d fuE LR
FOnilEOM AEAEMR (d-nf BAEH) IZL0EE
WHERME RS, DF AL SR AP0
N7 ==L D X7 Vi n e R kg Tl

1.0

https://www.hyomen.org

U7 A8 RIS AR O T WM AR 2 &
DIRG R TIIRIEZ &2 2 % MaBHT, BUAr 7/
—NIBE DT AL U BERN R B
THAE S-SR E Rp 3 2N T&E, T/
O MEE R RICr I R LIRS AL, SEIARH]
WCEFPMRBERARHDEEZLND, ZD LD
BT EREE R AR T eSS,

M;BHT; OERRERAEITLL FOLIAT-
720 NisBHT, (XM EAEE 280 N alob BB KU m i
RMEH OB /EEENIZE AL, van der Pauw
EICXORIELZ Y, PABHT, 8L OV PLBHT, 1%
MR ESLyMELT B 2 E B — AT
it 773 =TT < e L A G 2 o e G e
R EDRIE L2 192, A EFREOD NisBHT, 1% 300
K 12T 2.8 S/cm', PdsBHT, 1% 298 K {ZTC 102
S/cm FE 9 PtaBHT 1Z~107 S/cm™DELK
fRFEZRL, NiBHT, D& B RR)~—EL
TUFEN-EXURERE R T ORI,

®EH @
@) I I\ RS SO Y2 e T80T :
PR - TRETETR
‘?::M ~ L " 06 , 1 é.l_o M o o X
ﬁ“ o A\‘ ; . @ ) Q S8 {} o o {
I K M I I K M I - 4@ » :
301 ;r 2. s
(d) (f)
(c) £ 114 R RIS
el e hlis e s

E-E_(eV)
51
Energy [eV]

] o 4

750 g UG 30 g PR S
s {T &g

< %

Figure 3. Band structures of (a) single layer NisBHT2, (b) single layer PtsBHT>, (¢) multilayer NisBHT>,
and (d) multilayer PtsBHT2. The crystal structures of NisBHT2 (e) and PtsBHT2 (f). Reproduced with

permission from references 13 and 24. Reproduced from Ref. 20 under a Creative Commons

Attribution-Non-Commercial 3.0 Unported License.
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Figure 4. (a) Chemical structure of MsBHT (M = Fe, Cu). (b) Powder X-ray diffraction analysis of

FesBHT and comparison of simulated diffraction patterns. (c) Simulated stacking structure of

FesBHT layers. Reproduced with permission from Ref 27.
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Figure 5. (a) Synthesis and chemical structure of NixCu1«/BHT. (b) GIXS of Nio.4«Cuos/BHT (c) In-
plane crystal structure of NiCu2BHT. (d) Electric conductivity of NixCu1x/BHT (inset: photograph
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Commons Attribution 4.0 International License.
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