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Recent Progress of Photocage Molecules and Materials
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(State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemical Engineering,
Nanjing Tech University, Nanjing 211816, China)

Abstract The photocage is a light sensitive substance for photo-controlled release, which is formed by combining the
target substance with photosensitive group and other functional groups through physical and chemical methods. Under the
irradiation of the specified band, the photocage releases the target substance. It is widely concerned because it can realize
space-time control, which means that the time and place of release are controllable. The advantages of simple operation, easy
control, strong modification ability and small body damage make it widely used in chemistry, biology, materials science and
medicine. In this paper, we introduced and discussed the research progress of photocages in photo-controlled release of metal
ions, gases, fluorescent substances, amino acids, peptides, enzymes, proteins, drugs and other target substances in recent 10

years.
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Figure 1 Structure of the photocage 1 and its photoreaction mechanism
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Figure 2 (a) The photoreaction mechanism of photocages 2~8 and (b)
structure of the photocage 2~8

B3 (a) I 9~17 KGR BHLEEA(b) ST 9~17 M4t
Figure 3 (a) The photoreaction mechanism of photocages 9~17 and (b)
Structures of the photocages 9~17

http://sioc-journal.cn 59



¥ F R

0¥ B T BODIPY %GB KR, SLII0IE T
1E BODIPY 1] 2,6-f B 5] Nk B 7355 [4] 58 0% 42 e ¥ Btk
IEET, MBS %,; Mz T, W75
5NN B34 &2, eAh, 70 4R B 6780 I M
PERERIATHE N, YE#E7E BODIPY ) 3,5-0 B i ik 1%
e T B AERIR L, 3T BODIPY ATAMII/KIETE.
WK 4 FRE% 18, 19 #1120 R ATIAL SIAN 1A
FIEIN 2 MEFRIEFRETE, AISEIRUF 76% 18
A1 19 REfEIE T AHMIIE, TG 20 JoHEIE 40 M. X 15 B
Lk SR S B 405 8 448 016 8 P 7K T P R 4 Y B3

aaaaaaaaaaa

g ?? oM
T, X %% 9380 paes
qu 2
W & Intracellular """"O'— ’N N /
F F R? % ""»»0 R! R2

Cell permeable 1:%0 Cell |mpermeable

20 : R'=S(CH,),SO3H
R2=S(CH,),S03H

18 : R'=H R%=H
19 : R'=S(CH,),SOsH R2=H

B4 67518, 19 A1 20 (M55
Figure 4 Structures of photocages 18, 19 and 20

PECIRET FE A S I TR 6 K SR A R I T i e
PEEk B T AR AR B BAR . ATOEHAHE R H
PRBET, — M S 2 ol F e i AR 22 A AR BB i
Al 2 0 B sl e i, RA G, KA
xof F ARSI A SR 2. 2018 4F Lippard 2 H &1
B R 6T BENS SZ L AN e HIAR I Zn® (K
5). T 21 FEGTEALRTXT Zn® MmN, RATEGIE
WEXT Zn® A H R RSO ROER N, SRS —
FE, ZOCTELERE NG AN R 598, RSN Zn®
ANEIRDEN, BRE 4k S AN B RRST, 40 P e A 5E
TLI191%, WHILIE 21 BENE ST PN Zn® e da i,
X RNE A EY R P B 7 R E T R T
e=3

[ 7
I _ -
N Z zZ =N N —
O\,N NS, | O‘—\ZN N; ;_(N}
N cr; CFsy Zn2r + Z
T oo
NO; ¢i Cl NO,
q O COOH
¢ A

BSOS 21 SedsA e BT I LR
Figure 5 Mechanism of photo-activated detection of zinc ions by pho-
tocage 21

2018 4EZ= FRUF AL 21RO ) F T K I 2 B AL A
(H,S,, n>DEeds 6 iREr 22(1& 6), 7ELI65E 45
ﬁrﬁxmﬁﬁﬁﬁﬁﬁlkﬁﬁf% A PR 22 A,

AARAE SR AR E IR BE AR 2 A IR TR R A R AR
FEFL S, BB R H,S, B2 RBUR 3R 3 A
SRR RN Lk, R RO R

60  http://sioc-journal.cn

© 2021 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

T 50 fi5. F4k, MORTE BIRERE T = ARIE R A1 (—Fh
LA 52 57 5 [41) BE 5 A5 6 T8 S BN 1Ak P v B 2 7 3
%wHﬁ ﬁﬁi%ﬁﬁ%ﬁﬁ%%%ﬁ%1?ﬁ%

: N

HS- SH

fost ?\ %W_\ *ér

Ee it 22 fﬁ??‘/ﬂJ%ﬁﬂh%E’]Mﬂ
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of its photo-controlled release H,S
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Figure 23 The structure of photocage 45 and schematic illustration of
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Figure 24 (a) The structure of photocage 46; (b) schematic illustration
of photo-controlled release CO
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Figure 25 The structure of photocage 47 and schematic illustration of
photo-controlled release tryptophan
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Figure 26 The structure of photocage 48 and schematic illustration of
photo-controlled release N-terminal peptide
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Figure 27 The synthetic route of photocage 49 and schematic illustra-
tion of photo-controlled release of C-Terminal peptide
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Figure 28 The structure of photocage 50 and schematic illustration of
photo-controlled release G-quadruplex
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Figure 29 (a) Schematic diagram of adenylate kinase with ATP and
AMP; (b) the structure of HCK; (c) schematic diagram of light regulation
ATP by photocage 51
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Figure 30 The structure of photocage 52 and schematic illustration of
photo-controlled release Pt(IV) prodrug and fluorescence
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Figure 31 Structure of photocage 53 and schematic illustration of pho-
to-controlled release Vemurafenib
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Figure 32 The structures of photocages 54 and 55, and schematic illus-
tration of targeted release ciprofloxacin
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Figure 33 The synthetic route of photocage 56 and schematic illustra-
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Figure 34 The structure of photocage 57 and schematic illustration of
photo-controlled release comptothecin
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Figure 35 The structure of photocage 58 and schematic illustration of
photo-controlled release chlorambucil
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Figure 36 The structure of photocage 59 and schematic illustration of
its photo-controlled release of free radical compounds
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