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Progress of Fluorescent Probes Based on Macrocyclic Polyamine
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Abstract: Macrocyclic polyamines are intriguing electron donors for constructing fluorescent probes due to their
characteristics of ring configuration and a few nitrogen atoms. For example, typical tetraazamacrocycle such as
cyclen (1,4,7,10-tetraazacyclododecane), cyclam (1,4,8,11-tetraazacyclotetradecane) and pyclen (1,4,7,10-tetraaza-
2,6-pyridinophane), and triazamacrocycle tacn (1,4,7-triazacyclononane) which are widely employed as receptors
or functional groups in fluorescent probes for recognition of metal ions, onions, small molecules and
biomacromolecules. In this review, we highlight the many different detection targets and summarize the latest
prominent research achievements in the design, preparation and application of fluorescent probes based on
macrocyclic polyamines. Additionally, the future research interests and perspectives in the field of fluorescence

analysis are also addressed.
Keywords: macrocyclic polyamine; fluorescent probes; cyclen; cyclam; cell imaging

0 51 B AL 0 A 12 5 B R Rk s ARG D PRAIC R S B
Jer A AGE I | S5 B LB A OO0 R AN 5 A 4k ) i A B T
PO FOREIE THOCMF T 00 A Feie Ml 008 PEOGIRE & M 42 55 B vl 3B 1 8] 1977
PUNEI AR B, BN T RSO GRS AR, BRI ST R2E 1 Sousa T IRARIE T 2 AT
ek B .2020-02-17,, Wi Echs H 1 .2020-04-13,
FE K 1 R BF #2542 (No.21976080,21775069) F i AL 25 11 48 B} 2% 3 42 (No.2018CFB323) % Bl

MHAEEE RN, E-mail : gengzr@nju.edu.cn ; wangzl@nju.edu.cn




1036 Jd Hl fk

n2

2y,
¥

%M %36 &

FWEBMA RS, HEeEE TS HMHE
YERIE 200 & A T 35 T Kl g s SR, B
Jii ,De Silva T 1986 5| A T “2¢ I 7K —H 1Y
Kk T2, HZE 1994 4F | Czamik BIAf$E 72856
PREF ARG B =22 3R | RIR I 5L ] (receptor) 2GR 5
HE 1 (fluorophore) S & 458 (spacer) (B 1), TEZENGAR
5 L - R U B X — 2 R 4R 2 T
BEXE 25 A HARIE W 0 SO IREE AW B, Kb A=
— S VR YE RO R S BT N
FHFAEARAG I B a2 i 4515 20 A i PR % i O
A AT W) 45 A% TG

Spacer

m Fluorophore

Receptor

BT SO E 1A s B

Fig.1 Basic composition of fluorescent probes
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Table 1 Structures and basic information of the common macrocyclic polyamines

I N
NH HN z
S (\Hﬂ N HN NH
tructure NH NH
H NH NH u
N\) NH HN E J N
Abbreviation cyclen cyclam pyclen tacn
CAS No. 294-90-6 295-37-4 78668-34-5 4730-54-5
Formula CtznN4 C mHz4N4 C 1 lHlxN4 C(»H |5N3
References [16-18] [19-21] [22-26] [27-29]
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Fig.2 Structures of fluorescent probes 1~5
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Fig.3 Structures of fluorescent probes 6~10
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Fig.4 Structures of fluorescent probe.s 11~18
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Fig.6  Structures of fluorescent probes 22~28
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Fig.7 Structures of fluorescent probes 29~32
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Fig.8 Structures of fluorescent probes 33~36

Ko HEF 37~42 HI4THY
Fig.9 Structures of fluorescent probes 37~42
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Fig.10  Structures of fluorescent probes 43~46
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Fig.11  Structures of fluorescent probes 47~51

Bl 12 #R%EF 52 1 53 Y&ty
Fig.12  Structures of fluorescent probes 52 and 53
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