
seminars
N
a
n
o
c
ie
n
c
ia
 y
 N
a
n
o
te
c
n
o
lo
g
ía
: 
lo
 p
e
q
u
e
ñ
o
 e
s 
d
if
e
re
n
te

N
a
n
o
sc
ie
n
c
e
 a
n
d
 N
a
n
o
te
c
h
n
o
lo
g
y
: 
sm
a
ll 
is
 d
if
fe
re
n
t

Fig. 1 Bis(dipyrrinato)zinc(II) complex nanosheet.

liquid/liquid interfacial synthesis between a 
three-way dipyrrin ligand and zinc(II) ions 
results in a multi-layer nanosheet, whereas 
an air/liquid interfacial reaction produces a 
singlelayer or few-layer nanosheet with
domaindomain sizes of >10 µm. The bis(dipyrrina-
to)zinc(II) metal complex nanosheet is easy 
to deposit on various substrates using the
Langmuir-Schäfer process. The nanosheet 
deposited on a transparent SnO2 electrode 
functions as a photoanode in a photoelectric
conversion system and is thus the first pho-
tofunctional bottom-up nanosheet.[1k–m]

The present paper is devoted to my achievements in dipyrrin-metal complex che-
mistry for this five years.[1].One of such examples includes heteroleptic (dissym-
metric) bis(dipyrrinato)zinc(II) complexes that feature more intense luminescence 
than corresponding 4,4-difluoro-4-bora-3a,4a-diaza-s-indacenes (BODIPYs).[1a-f ] 
We then expanded the concept of dissymmetry, creating dinuclear bis(dipyrrina-
to)zinc(II) complexes that transmit excitons quantitatively from one end to the 
other.[1g] Also, the concept of dissymmetry allowed us to fabricate [bis(oxazoli
ne)](dipyrrinato)zinc(II) complexes that feature bright and circularly polarized lumi-
nescence from an originally achiral dipyrrinato ligand.[1h] Taking advantage of the 
spontaneous coordination reaction between dipyrrin and metal ions, we created 
two types of photofunctional molecular superstructures. A liquid/liquid interfacial 
reaction between a bridging dipyrrin ligand and metal(II) ions gives rise to single 
crystals of a onedimensional coordination polymer suitable for X-ray diffraction 
analysis. Isolated single fibers of the zinc coordination polymer may be exfoliated 
from the single crystal or bulk solid upon ultrasonication. Atomic force microsco-
py detects the isolated fibers with lengths of more than several µm. The exfolia-
ted wire features good processability, realizing a thin film on a transparent SnO2 
electrode.The modified SnO2 electrode serves as a photoanode for a photoelec-
tric conversion system.[1i,j] Although molecule-based bottom-up nanosheets ma-
nufactured directly from molecular components can exhibit greater structural di-
versity than top-down nanosheets, the bottom-up nanosheets reported thus 
lack useful functionalities. Here we show the design and synthesis of a bottom-up 
nanosheet featuring a photoactive bis(dipyrrinato)zinc(II) complex motif (Fig. 1). A
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