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We conducted research to develop tailor-made photocatalysts using quantum
dots, which have been less commonly used as photocatalysts to date. In this study, we synthesized
guantum dots of various compositions and particle sizes to elucidate the correlation between their
optical properties and reactivity. Through our research, we found that the quantum dots synthesized
using existing methods were sensitive to solvents and mechanical stimuli, leading to decomposition
reactions. To prevent decomposition, we demonstrated that it is possible to use bidentate anionic
ligands as colloidal capping agents to suppress decomposition.
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' CsPbX3 (1.0 mg)
NEt; (2.5 equiv)
NC > NC

DCM (1.0 mL), Ar, 20 h

1a 2a
0.1 mmol
entry CsPbXs yield (%)?
1 (140°C, 5 5) 50
2 B (190°C, 5 s) 65
3 8 (200 °C, 5 s) 66
______ L (00°C,10S) .76
5 {(190°°C; 5 s) 80
______ 6. DBeCbs  @o0cC5s) Tl
7 (190°C, 5 s) 77
______ § . BeCh o o0°C.5s) T8
9 (190°C, 5s) 82
o BneChs (200°C,58) . 83
11 (190°C, 5 s) 78
2 B (200°C,58) . 82 .
13 Bl (190°C, 5 s) 60
. S e (200°C,58) . 49
15 Bo (190°C, 5 s) 53
16 2 (200 °C, 5 s) 57
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cat. 2; CsPbBr,Cl4 (190 °C, 5 s)

cat. 3; CsPbBr4 5Cly 5 (200 °C, 5 s)

/
RL 420 nm LED 2~
S NEt; (2.5 equiv.) R |
NS
1 >
DCM (1.0 mL), Ar, 20 h 2
0.1 mmol
[¢] cat.1;81 % (0] cat.1;21 % 0} cat. 1; 82%
. 0, . 0, . 0,
Me cat. 2,81 % H cat. 2;41 % HO cat. 2; 80 %
cat. 3;82 % cat. 3; 48 % cat. 3; 73 %
| I |
1b 1c
HO__0O cat. 1; 50% OAc cat. 1; 78 % OTMS cat.1;8 %
cat. 2; 73 % /©/ cat. 2; 74 % /©/ cat. 2; 14 %
cat.3;70% | cat. 3;74% | cat. 3; 15 %
|
1e 1f
OTIPS  cat.1;17 % cat. 1; 65 % NH cat. 1,21 %
/©/ cat. 2; 10 % O cat. 2; 64 % /©/ cat. 2,12 %
I cat. 3; 26 % O cat.3;66% | cat. 3; 20 %
|
1h 1i
NHBoc cat. 1;44 % NHTs  cat. 1; trace NHMs  cat. 1; 14%
/©/ cat. 2; 68 % /©/ cat. 2;32 % /©/ cat. 2,49 %
| cat.3;66 % | cat.3;40% | cat. 3; 46 %
1k 11
NHAC  cat.1;11 % cat.1;21% Me Me  cat. 1,23 %
/©/ cat. 2; 20 % | NH cat. 2; 27 % cat. 2; 20 %
' cat. 3,27 % 2 cat.3;28% ' cat. 3,24 %
Me
1n 10 1p
cat. 1,67 % NO, cat. 1,0 %
cat. 2; 59 % /©/ cat. 2; 0 %
cat.3;66 % | cat. 3;0 %
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Figure 3. Average particle size as measured by zeta sizer

in DCM ) in hexane
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