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Abstract 
For a new generation of white light sources, we 

present the first example of a concentration-
independent ultimate white-light-emitting molecule 
based on excited-state intramolecular proton transfer 
materials. Our molecule is composed of covalently 
linked blue- and orange-light-emitting moieties 
between which energy transfer is entirely frustrated, 
leading to the production of reproducible, stable white 
photo- and electroluminescence. 

 
 

1. Objectives and Background 
Synthesizing white-light-emitting single molecules is 

currently an exciting challenge in synthetic chemistry 
because of the possibility of innovative applications to 
new classes of displays and light sources. Compared 
to the multi-component molecular emitters of white-
light-emitting organic light-emitting devices, use of a 
single molecule would enable easy fabrication with 
perfect color reproducibility and stability. To achieve 
white-light emission on a molecular scale, without 
concentration-dependent energy transfer problems, 
energy transfer between donor and acceptor must be 
fundamentally blocked.  

 
 

2. Results 
Here, we report the first example of a concentration- 

independent ultimate white-light-emitting single 
molecule based on excited-state intramolecular proton 
transfer (ESIPT) keto-emitting units. Proper molecular 
design and synthesis allowed the ESIPT keto emission 
wavelengths to be tuned over the whole range of the 
visible spectrum, but with retention of enol form 
absorption in the UV region. Therefore, the synthesis 
of a dyad composed of appropriate ESIPT 
fluorophores with complementary emission colors was 
expected to provide a novel and uncomplicated 
strategy for synthesis of a white-light-emitting single 
molecule by complete suppression of donor-acceptor 
energy transfer. Our molecule is composed of 

covalently linked blue- and orange-light-emitting 
moieties between which energy transfer is entirely 
frustrated, leading to the production of reproducible, 
stable white photo- and electroluminescence. 

 
 

3. Impact 
An ideal material for a white-light source should be 

cost-effective, stable, robust, emit over the whole visible 
spectrum, does not suffer from self-absorption, and 
easily reproduce pure color. Our unprecedented example 
of a concentration-independent ultimate white-light-
emitting single molecule not only blocks energy transfer 
between a wide-bandgap donor and a smaller-bandgap 
acceptor but also shows reproducible and stable white 
photo- and electroluminescence. The molecule is ex-
pected to have a significance impact on the development 
of a new class of displays and light sources. 
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