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Development of environment-friendly amine detection reagents that contribute to
achieving SDGs and their application to peptide synthesis
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In this study, we developed a novel quantitative and non-destructive
colorimetric amine detection method ﬁased on the acid-base reaction of the hydrochloride of electron
donor-acceptor-type dyes with amines. In this method, a non-colored solution of HCI salt of dyes,
whose pKBH+ value was carefully modified was deprotonated by amines on resin, and colored yellow. By
measuring the absorption spectra of the colored solution, a good linear relationship (R2 = 0.998)

with amine groups on the resin was confirmed.
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SPPS: Solid-Phase Peptide Synthesis

TLC
T
D-A
TFMAQ
TFMAQ

D-A

SPPS

D-A

TFMAQ 1 6
Fmoc
Fmoc
2 5

TFMAQ 09 1 24 2 45 3 55 4 67 5 72 6 90

pKBH+ D-A

CF3 CF3

= =
< < FaC
Fs¢” N NH Fi¢” N

2

1 (pPKph+ = 2.4) 3 (R'=CF3, R2= H; pKgs = 5.5)

1
CF3 /©/R CF.
3
= HN

| NH;
SN N/)\ OR? < Py
Fic” N N” “NH,

N
) )

TFMAQ (pKgy+ = 0.9) NMe, 2 (R', R? = CF3; pKgys = 4.5) 4 (R, R? = H; pKgys = 6.7) 6 (pKgi+ = 9.0)
5(

R, R? = OMe; pKgis = 7.2)

1. AR CEI% L 7-D-ATSF O & pKay,



TFMAQ
1 pKBH+ 45
6
(1) A L7-D-ARLF & Z DIEEEDMeCN & HCI/MeCNAR T DIRINA R 7 L
08+ Z TEMAQ n HoIMeCN 0.8 i Hoimecn 08 — Zinoimiecn
—— TFMAQ-HCI in MeCN —— 1-HCl in MeCN —— 2+HCl in MeCN
g 067 EEIEO R XY b 8064 ERIEO <Y bt 3 069 EREDZ XY P
s TFMAQ®MeCNe & —5 8 Ebbedb—HBLAEL g 2MDHCI/MeCNeh & —F
S 0.4+ =1RRIEN TR ICHRRE 5 0.4 =IRERIR A SRS HY IS AR R S 0.4+ =IERIRDREREA L
2 < <
0.2 0.2 0.2
0.0 T 7 7 0.0 T . T 0.0 r T T
300 400 500 300 400 500 300 400 500
Wavelength (nm) Wavelength (nm) Wavelength (nm)
(2) D-AESF DpKey, L IERRIEDREEOHE L OBK
TFMAQ (0.9) 1(24) 2(4.5) 3(5.5) 4(6.7) 5(7.2) 6(9.0)
:' L Ii' L il ) ..I\ L ..'\ L ...‘ .." L pKBH+
=4 | | | 00— O—0 | i
1 2 3 4 5 6 7 8 9
BRPTIRRIEL BT D BRPCIERIENBE LAV
(7IvmEERE LTHATELY) (7 IvRERAEEL LTHAETES)
2. &6 L 7-D-ARSF DIERRIE DB R P TORE M
pKBH+
4 (pKBH+ 6.7) 4
0~1.6
1
11
1) 7rELT IV 2 exyvv @) rYZTFALTIV
3 08 34 0.8 34 0.8+
8 044 8 044 8 04
gz 00 0‘4 08 12 |I6 52- D‘O O" G'B 1'2 1'5 g 2 0'0 04 0'5 12 16
3 n-propylamine (equiv) 3 piperidine (equiv) 3 triethylamine (equiv)
< < <
1 14 14
0 0- . 0-
350 400 450 500 550 350 400 450 500 550 350 400 450 500 550
Wavelength (nm) Wavelength (nm) Wavelength (nm)
3. 4-HClZ AW/ &ET I VIRHER
SPPS
R2=0.999
SPPS
19
N-



3 3 0 0

Umeno Tomohiro Usui Kazuteru Karasawa Satoru

Tt - Extended Push- Pull- Type Bicyclic Fluorophores Based on Quinoline and Naphthyridine 2021

Frameworks with an Iminophosphorane Fragment

Asian Journal of Organic Chemistry -
DOl

10.1002/ajoc.202100015

Hagihara Ryusuke Umeno Tomohiro Ueki Shoji Yoshihara Daisuke Fuchi Yasufumi Usui 27

Kazuteru Sakuma Masaomi Yamada Ken- ichi Karasawa Satoru

Push?Pull Bisnaphthyridylamine Supramolecular Nanoparticles: Polarity- Induced Aggregation and 2020

Crystallization- Induced Emission Enhancement and Fluorescence Resonance Energy Transfer

Chemistry - A European Journal 3039 3046
DOl

10.1002/chem. 202003854

Fuchi Yasufumi Umeno Tomohiro Abe Yuichiro Ikeno Keita Yamasaki Ryu Okamoto Iwao Usui 85

Kazuteru Karasawa Satoru

Characterization of Push-Pull-Type Benzo[X]Jquinoline Derivatives (X =gorf): Environmentally 2020

Responsive Fluorescent Dyes with Multiple Functions

The Journal of Organic Chemistry

13177 13190

DOl
10.1021/acs. joc.0c01878

10 0 0

142

2022




142

2022

D-A

31

2022

33

2022

141

2021




1,4-

141
2021
[5]
141
2021
i,it4
141
2021
141

2021




2020

2020

2021- 33419

2021




