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Abstract: The toxic side effects resulting from the low selectivity of chemotherapeutic drugs are a significant
challenge in clinical treatment. Photoactivated therapy can achieve precise regulation of drug activity at the tumor site
with the help of spatial and temporal modulation of light, which minimizes the toxic side effects. Hypoxia is a
characteristic of solid tumors. Therefore, oxygen-independent photoactivated chemotherapy (PACT) matches the
requirements of hypoxic tumor treatment. Due to their rich photophysical and photochemical properties, Ru(ll)
complexes are potential candidates for constructing PACT prodrugs. Upon irradiation, Ru(ll)-based PACT prodrugs
generate Ru(ll)-solvent species and free ligands, which subsequently bind to biomolecules to inhibit their biological
functions, and the latter usually also possess DNA-damaging or protein-inhibiting abilities, further enhancing the
antitumor activity. The rational design strategy of Ru(ll)-based PACT prodrugs is still unclear. Herein, we briefly
introduce the research progress of Ru(ll)-based PACT prodrugs to overcome hypoxic tumors from the perspective of
ligand coordination number based on the photoactivation mechanism, preliminarily explore their molecular design
strategies, summarize the challenges faced in this field and look forward to their future applications. We hope this
review will provide a reference for the design of new efficient and low-toxic Ru(ll)-based PACT prodrugs.
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T, EEINRNLE AR ASE, ARESZINPDT. #R1M120184F Turro i M 4H i B ATl 13X — A& G W
o ML 5] N dppnfic 74 ZE K DLECAAR Ny b O [P aa* SR 25 75 . A IS A e v OB IS N B )T
(7= A LA A I B 7T R 6 dppnlC 44 R 457 7k Ru(1D) 't 58 45 A4 S8 44 ~F JDt 28 IR 2 1 g 4170 i) 71 Cbz-
Leu-NHCH,CN, & e — g B i B A PACTAIPD TXL B i PE O C & 416 (B112) B9, Fr 257 v] Wt
FEGS N R AEBCARAZ 3, 38326 4001 77 CbzLeu-NHCHLCN . [H i), Ru(I1)Y¢ %8431 R & dppnfic 4, 786
TR R P A R A5, B A DNAZAL 5 . B AR dppnfic A 1 51 N — & FL R _EFRAR T 405610570 4 7 i 4
T ER, HE I B PR A R VR AL A B SIS G P T 1

16 17
E12 EFPACTHIPDTMEFM ML ADERTZ16-17

20224F, Zhang i @4 LU R PTIMIR 2590 & PR Je N Bk o iR, M4  — B Ru(I)2EPACTHT 2517
(E13) B, AR, FIZ51776465 nm] WA G, MBS RN AR b EtEE =4, BfA
PACTHIPDTXUH i P o B 25177 Az B R 25 S HARML ] A B #f o 40 B SES0 R B, 11 245175 Hep-G2-
SR 4 i Al Hep-G241 g fRg Bk B 38 OB s A7 7B, AR IE TR pdEe . EAERENE,
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55 Ru(I)ZEPACT R 24 75 3 MR 4L A T AN, i 29 176 5 77 A R 3 2 400 B4 L GSHAE 3
Jig i A AR RANGPX AR RIS N, &7 S AR TAMERIET .

NN crs |
465 nm_~ Oﬁ\g@;' O/O L
e foggealivqgh

=

NH

| N I N* Ru-Sora __ IV _ Sorafemb i

/ o | | H;0
u z NH <
Z N | I 0 Glu N Ns
] : o o |

Sy N\ 9, P -

10 1
» 2 0,
,.uw_u_uu& ,_u.u Aﬁv wu-wuu s e saeseesnnses ;muump»w;,;wg,_xw,mgumu e J.\),.A

LR Xy

Pees s e Yy erees e e COOCOOU

’\Ru-Sora System x.°

LPO Purine
/ l \ Metabolites
Apo Cys

TN, T e *%

StpopessX (@O @] A

R (28 Fe” DNA/RNA
E13  BAPACTHIPDTE I K47 (1) B 251755 5 88 40 L 4k 3E T 1Ll o 7 FE 1

[6]4F, CameronfliMcFarland 218 1 — % R A PACTAPDT A E i P4 I Ru(IDAC &4 - £ BhGlazer

[ BA ) FH A8z BE 5 8z 2 R i )\ THT A28 A4 Y ) S, Cameron Al McFarland DA PR B 136 4 Ru(11) 3 % B

FUTLD1433 M8 4%, & 1FA A T PiFIPACT T Zj[Ru(6,6'-dmb)(IP-4T)]Clas  [Ru(2,9'-dmp)(IP-4T)]Cly
(E14, HE%18-1,18-2) ¥4, BFEC A M 7E G HRST N BEJ6,6'-dmbEk 2,9 -dmp e 44 H 7= A HLZR S 4,
Hp R SYS- 1D B E 77 R am TR A W18-2, Xl it S aW8-2 m M S E 7 T4 %K.

BJJ:, ZHI A5 Alberto & /5, FIHDFT A& TD-DFT U4, HF 587 A A [7] A 250 1) 168 Wy J5 [ T A 78 5 48U

1841 18-2

19
El14 EABPACTRIPDTIUE &M KI4T (1)RT2518-19
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Z AN LA IR T S (B 14, B A 19)143), Sh 5% B BE A Emy S B8 N, ST RS B AT,
MEWy AN KK T 20, CILAE & 5 ILCTIE L, Eiﬁ?%ﬂﬁ,&k*%ﬁfgﬁfmﬁTe&ﬁﬁ
KA, & H =AM BER IR S Y019-4. 19-5F 850 77 A 2R 4 . MR, 4y M UM T
20, SILMRE R/, FEEEILSMLCT — MC — SofidE Bl B2, kAR IRA R e o R4 T 34
iR, DA S RE — N EW IR (B & 4019-1. 192 4 B m I BUR & 777 K .

Bk T 38 Ik A TR 45 AT 2 O A 2 Ak, R & R LA AR A SR PACT FIPDT X ) RE A 24 [ 4%
FMG . TR CHOE B e AR A AR COH)E FIALE] . Wang[H K & IR
BeAR R Th 5l NEC St , & e # RS Ru(IDAC 54020 (K15) B4, ek 5k B i 5m s i1 BE 7112
HEE TN TR, fEntne- ek BCAA SO0 B, R HORy 1 7= A2 R 5 B R R 1 AE F AL
Hl, HE1SE S Y20 APACTHPDT X E i . SLIGEE R EIR, BLA P20/ U 48/ 22600 nm, 7E
J 175 5 LU O A A 5 1 R R AT DA RS P AR T SR A R (ROS), X SKOV3FIAS499 41 il B A W 35 1)
DNA G2 A 7% P R0 20 i 25 1

] (PFe), ¢k,

“““ /N\ N — \
N \Wa
N\

20 21
E15 EAPACTHPDTXE iF 4 HI4T (I1)-Fe(1L)/Ir (1IN & J& AT 4520-21

N\ /"

Chao i /5 41 4% 18 — Fr 28 b7 4 #2 i5] 0 Tr(XIT)-Ru(TT) XU 2% K% BE S A 6 s A AL 7 FOG 3 1136 77 W
hReZiP(E15, BLaw21) B, ()48 03 20 N AN B & W IR (LR b R ¥R R B8 ), JEEEME S
VBRI K FEPDTIT 8. S2U 45 %%%,mmnmmﬂmﬁmA%LLme%ﬁA%w iy

SR E ORI R o, TEORIR S R AR, R RIrAID AL & Y6 SR FIRu() K &4, @i 54
mtDNA, & PRI RERRAS, FH M.

4 RES5HE
ARG F 78 R SERu(IDEL A I /EPACT | 265 508 (1)) Wl R B R 5%, AN T S < AL

Z AT R EAERE . AMITC G5 1348 H 38 KA 25 (8] 467 BH EEMA%AE%%
AL 5N FECALEC R A W SN SR FRE i Ru(IDFE PACT Y 245 DG B R, [FI T 5] N B 4
T T PR T R TC A S0 P 5] 26 %0, MER 1 R B RE BH B H AN TR B AR % 1 &7 SEPACT I 24 76 0k Y6 i K
FHE RS R D B 2 7. HRu(ID)ZEPACTRTZ M EEME B TH G B R Pk . Bilan: BLA 3R
B2 IE TG . XUNECARIRRA R, MARA =, HEE SRS ERARKIRE, RE T RS
FRCAR R BRVE ] AEIE TE D RETC AR 11 51 N T At 5028 HIT 24 0k P98 290t 5% B0 % ek 88 41 A P 400 i 2%
W EERIRE ). ML, RUZammE R e S M B R 2 P . 7R IR 3 R G ik i Bk
(7K A 5 1 e 2 B T 75 1 PV 1 2 TR PR Pl s K AR i (R &, 2 1 T Ru(IDZEPACT T 2
B R R 2 . Ru(ID)ZEPACT R 24 130K 6% K 2 SEE LI R B FH B 29 R 2R 22— o AR G5 Ru(1l)
Bic & W0 (OR K B (R < 550 nm, K1), MEHERHIEUR AN FiER . i s Ru(DE &
VIR DA BT 40 AMIX (650900 nm), 23T £L AMIIX (9001700 nm) ) Y6I7 & H, M2k 3 5 i
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MR EROR, 5 R

1 ETEPACTRIAEAELE K. ABHEEILE

ET(IDEPACTHI 25 %% 5 WOR G A A (nm) SRR EFEHPI
3 465 9.5
4 628 3.6
5 470 136
6 660 6300
7 500 5
9 454 180
10 420 8.1
11 530 29
14 450 1.9
15 453 15
17 465 12.7
18 523 2400
19 470 2.9
20 450 252

F—JrTH, FFRES C—A =597 58112 D RE R SEBLIR R b AR AR HE TR T 7R 2K
WA PACTAHIPD T HE 3% M4 Ru(11) il 24 B 5 TF SRS v AN BB, 3“1+ 1> 27 Wb BT R AE 4 i = Ik
WEUESE, MARIER B AR B BE . 1 B A& 87 IS 90 97 SR 19297 B Ru(ID) ZEPACT R 2 K WLk
R

N AR Z IR BB Tk LR 2Pk . OF CltikE @ R Itig R, 44
HFEREAR, EBNEKBER PR AL, GOKE AR SR HE R 2 DyRe 297 F & AL a) g
WORBERE JT N IR AT IE NGB B 77 FRATIRAE, Ru(IDIEPACTHT 254 2 75 A R B i I R VA T
4 — i 2

Z % X W
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