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Recent Progress in Fluorescent Probes for Adenosine Triphosphate
Based on Small Organic Molecules
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Abstract Adenosine triphosphate (ATP) is a high-energy phosphate compound commonly existing in various living cells,
which plays important roles in the biological activities such as energy storage, cell respiration and enzyme catalytic reactions.
Therefore, it is very crucial to ATP research in bio-organism. Fluorescence detection techniques has the advantages of
convenient operation, good selectivity and high sensitivity, efc. In recent years, the design and synthesis of efficient ATP
fluorescence sensors have become a research focus in the fields of biochemistry and analytical chemistry. According to the
structure characteristics, ATP fluorescence chemosensors are categorized as Zn(Il) metal ions as recognition of bonding site
type, other metal ions as recognition of bonding site type and electrostatic or hydrogen bond as interaction type. Based on
organic small molecule fluorescence sensors, the recent progress in research of ATP fluorescence sensors in molecular design
and application is reviewed, and the prospects for their development are discussed.

Keywords fluorescent chemosensor; adenosine triphosphate; biological imaging; small organic molecules
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Scheme 5 Sensing mechanism and proposed binding mode
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Scheme 7 Signalling mechanism and proposed binding mode
between chemosensor 36 and ATP
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HE T e R SR FH 1) ATP 9% ' A S 3%, 3 16
BEfs . ML, R g SR AT AR 25100 222850 e fk I gt
ATP [ 38 R A0 ARG HL A 8 B . T A
SRR FH (1) ATP 26 BRaR il — 45,

2009 4, Joon ZEHRIE T —FhADIR 3 T HE AR
SRk, HHRIAMEIE M) ATP 2GR ES 37, 24 ATP A7 1E )
FEOUR, B soeE 5T KRR NRF T
) m-n SERAEEAER. 5 —J7T, DUFhHAR R =R
#AF 40 GTP. CTP. UTP. TTP H A8 54REFthFaE 1)
TR HER R BAE L, RS o TR K.
MALIRAR LA ATP 25, MWHRAREIBAS 7 7 15 e nm e
FL Lys/Lisr EEEE & ADP 5L AMP K152, fnth K2 HE

Chin. J. Org. Chem. 2019, 39, 3051~3064



Chinese Journal of Organic Chemistry

REVIEW

{15 7] LLKs ATP )\ ADP F1 AMP X 70 Pk, 4% & gsrh
EE - RN — LT AR 1 = BVR ME R EE MR AR RE R
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Scheme 8 Proposed binding mode between chemosensor 37
with ATP

H¢iT, Anzenbacher USR] FH Ik 2 45 5 FFEUAC f 120
SERVE R ATP PR PEAL KA 38, 7F Tris AW, 15
JKES 38 X ATP B A B3 ik £k, HAoksmpE s n 35
f%. ABAN, BT X ADP BoRt 8 59 etansh, Hut
AMP. GTP. CTP. UTP A% H B W2 S35 A = A= B 2
(IR 5. B 6T ATP 38 ik £ 1 9 K T
5 ATP 5 A n-n FHEAEH, SEGRIILE G EED].
Wit — BRI, e —SERAE T F. .
AcO . H,PO, . HPO; ZEtA AT etlmil g, —
FEEULT, UM ATP FOIRE4EREAE 1~10 mmoleL ™'
Y N, ATP/ADP [¥1E 8 L2958 1000. ZA4% B&E8 7T LA
R 9 P VE Bl R 1~ 12 mmoleL ™", & & T 15 H 4 o
ATP [, ADP FIAE(ERA T4, BIRAE, % T
WA MK b ATP K K AE SR 5T.

M 2001 FREFH TR G A TR B A K
BLLLK, 5T AIE 20 0E ML &P ploR g ",
RS DU 2K 245 (TPE) S A & 1 1 SR 46 20 8L i N I I,
H A58 S 25025 S BRI R U5 AT e B G

2014 4, W EBREPRIE T — RS E I ST
IR 2-EE-1-(2,4,6- = R N2 (DPTB) ATP %%
FEIRER 39. 1AL ERAR REUE 7R U RIEAR S IR ATP FI7K
7, HXF ATP £HLH EE ADP A1 AMP LUK AEWdh He
BT il ok BT R R, bk
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il 2% J7vk, LLRCGRTH AT LA REAL. TR0 5T TAEH, 18
KRBT B 215 256 MK, LRI
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eI R PR R R H R B AR GRG0, R
[RA S8 O B VR AN em MERRVE . SR 9K ks
Xf Fe(IIN)F B H i AU 56 PR AN R bk, LG I PR AT LAk
F]0.1 nmol/L. BRItz Ak, L IEKAS 40 35 7F Hela i i
25 N A ATP T B AR S 1 5 ' A% 2%
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i, WRPFEPER A SN2 RNA R T B Y
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2012 4, Shinkai ZECHRIE T — Rl T PUZK ZAFAK
R0 ATP A EES 44, HoxF ATP RELH AEL
PERISE I B, [EB A ATP 7 SRV 25450 B
B S AIR RS R A, BT ALE RS AR BT 7 )
WAt RN TR TR AL TE Z ML, AR
IGHETE ORI, AREAs 44 AT LN A T4 DNA 741, H
X HEERA IR 45 G RE D Bk T ERE IR, 34k, AN A A% R
G54 B 75 S M) NI A Y. GTP > ATP>CTP >UTP.
ZE RNV T BRI SRR IR B 5 A
PIA AR RS T RS (5 B, Z TEHNET AIE
BRONE I HE R 4y AN 4T LB (A LS A R R
TR AR FT T B 8 1.

J—NH HN—
H,N \—\_ _/—/ NH,
: o) 0 i

CF3CO0r CF43C00"
. d o)
i R
S—NH HN \(NHQ
H N

44 NH;

I, Schmuck 257 RIS T — Bl T4 2 BRI A9
S ATP AL R3S 45, by rh 28 — FI e W0 e 1
R IEHE A, N X BRI 4 2 IR 4 A 1 R AN I,
TE BB TITER 1 B 2 18 67 2, SEBNT — R A% 1 (1)
R, 4R P AR = R IR, LRI turn-on 2
FI5e e L. LIRS 45 5 ATP [EE & H BN 22X 10°
Lemol ', Job plots HF70 RIMFLLE AL 10 1. eAh, 41
FARIGAT FE R B, e T4 ATP A, 1A
FLGE TR DMEAE M T F4H0 N ATP 5%
FAG I FT.

2017 4E, ZRFHAEPSRGE T —Fh AR 78 LR A
A ATP ()98 6L IR 8 46. (ELERI ¥, 20 BIRH %
FHHL 3 25 = o = SR IE AR MR I ], [ A
RO AR [ B[], AR RS 45 1 2 B G R H A
FLeRifk T ATP 1R 5. X ATP FRILH & i R e,
HAEREE 81 PR HI3GaE, HAMYERAN 0.1~
10 mmolsL . Fit—BaF LRI, HENT ATP HA
R, L e A P B B T W ADP, AMP, GTP,
CTP A1 UTP, HJ5 RSB m-m HEARAE F B[R] 250
AR RS BE A E N R T — ARl SEE T2k ih
Hh ATP AR AR AS I T EL

2014 4, AR ONRIE T —Fl DAZE B
J&=2 F1BA R e 6 B LR R R A 1K A% 47, WL T
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2017 4F, Sahoo %5 F- 28RS FHALE M & L T —
FHLE K EBG I cAMP (3,5-34 FLBE R I EF) AT Aps (ATP,
ADP, AMP) 145 845 50. 1ZAE B2 cAMP Fll ATP 2563%
I v ) R BRI R, AT B AN A I R
SR HAT I, HX cAMP A IBRAE mmol G, W]
T2 W2 R AR SE A R BT 7T. Ak, 1A% RES T
DA 1k L €8 B 58 't S5 3000 7L 50 470 L R 400 A0 HL B A
t cAMP AN, BT TS5 RO NPT 5 A W ) 70 R
W hE LT RER) T H.

2018 4F, Yoon %5\%HT B PHHATEYIF K T —Fh
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