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1 SEIES

L1 kRBEH

{%%% . Bruker Avance 400 BURZ @i IR (TMS VE M INHR) (2 Bruker /2 5]) ; UV-5900PC 7Y %5 41 AT
WAL ( BT Es B RRAF) ; HITACHI F4600 155666 (HAH AT 3 Ml &
P ZY) BRI 480 nm, BREETEEE Y E A 10 nm, HLER 500 V.

R JOKCEE, WRWE . —SHE. IR, 2-IRCEEEGI o al, W i T A R A |

L2 R4 ZY) 896K

PR G A 0.36 g (1 mmol) 100 mL BFEEIE T, AIA 20 mL Jook SEENFAES %, TRALE Y A
SRR, FMALGYB0.28 ¢ (1.3 mmol), FHE/SHHANS WURAE, 83 °C RN 24 h, & AFEL
wmE 1 FoR. RNIRRAHRE, RHEER, BUERR LIRS, MR R (&b
Br=5:1, V/V) 15124 E K 0. 14 ¢, 733 38.89 %. 'H NMR (400 MHz, d,-DMSO) 5 8.86 (d,
J=6.5Hz, 2H), 8.24~8.18 (m, 3H), 7.56 ~7.50 (m, 4H), 7.23 (1, J=7.5 Hz, 1H), 7.19 ~
7.12 (m, 2H), 7.07 (t, J=9.1Hz, 2H), 6.97 (t, J=7.4 Hz, 1H), 5.41 (1, J=5.2 Hz, 1H),
4.56 (1, J=5.2Hz, 2H), 3.96 ~3.81 (m, 4H), 1.71 ~1.65 (m, 2H), 1.46 ~1.37 (m, 2H), 0.97 ~
0.84 (m, 3H). HRMS: FIi{E 485. 17158 ( [M—Br]"): S3o(f 485. 172 00.
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B T R AR A B 7Ok [ iR, IR Tiea e dtieeE R g2 (b) A, fE
PO PR 480 nm WPIEOL T, #R4EH ZY) FEARTRE A 09 & ST 4R F 600 nm, K3 T 206K S). 1
Gh, i TFERER ZYT A6 H b o Esm i e, e, A7 BRARS I ZYT 0] B AT XE 20 HE w1 1 75 A g
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PO SERE. K3 (a) HalRURIR, FEE H AT 5 @l pgss i, $RE ZYT 178600 B S iR S 3
s HIEHFTTRETE T YRS ZYT 4 TEURSE, KBS KR i C—C R B B ief,
AR I I B A SZ NS, PRI A DR B A S 5 1T e b R VA AR R S IR 4 BB Y A R iE
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Fe, HMA T HNRAEAR (TICT) W RZBR, /b 1 AR5 4188 0 BE R AEHL, A 3 B0t 5 2 3
KA, EEE 3 (b) ﬁEi%Mﬁi&EtHMé%lﬂ‘]mﬁ%ﬁ‘ﬁﬁiﬁﬁﬁfﬁﬁﬁ (logm) ZIAIFFTE RAFHIZR
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AbF B BAHPRE (TICT ), P MEBE A 2R, dERE S RS, FEEOLEES. 1M
TTETA T 80°TERE A 130°5, 180°KT, PRI IS, LRS- HE AT S IE MR AL TICT Z5A B4
H T4 AT B E B R PR RE F BRI, BT LA TICT s FE sk 32 2 7, SoRet 198 ' & S s >
FETES T E R SR 3 (a) WISERESR—3, FRRIEIARRE ZYY B0 K A 3H R R Re.
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AP RE ZY) BIUREE R 10 pmol/L, AT VR 2 200 pumol/L) , #5%F ZYJ 7= A= i 6 B LU (E AR —
, SEHHEA®RG NPT

500y 2000 |
= 400r " )
= 1500 |
:%S 300} ~
fg 200 \ %1000 -
=0 100f 3
) \.\_\ e #0500
ok L
e R TR .
pH STAMTBeheASZADITLeNXD
(a) 7O pH {EIIER I 9ECHR (b) A HHMEREE AR 5340 I 233
B4 #REtZY) B TR
2.4 Ak 1201
VRS RS ZYY Ry AR A, HEAT T AN R 100}
. S AT, AR AR ZY) 5 HepG2 4 Stip @ 80
BB RS, SRS 0% Ll E, RBHAARE Zeof
RRE AL, nIE— ST AR, SR RRETR B aof
(E6) KWIERE ZYY 5 LR IR YOk 4 B2 /8 7R R A0S 20}

(=]

BT 0.91, RS MERL [ T4 M A LR AR ERA

0 4 8 12 16 20 24 28

HEUERE ZYY W 2 M N R AR RS EE R RE T, DA W /(umol L)
BHHEE (Nys) YENFEET TR 16 HepG2 20 v 752 5 e ZY] WIS S
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SR T, R T HAMARRRO LS. SRS RIS, AR N R U B ) e 64 1 A AR

BREFZYX RS (O R BNE e

' | — | e — P=0.91
B6 IREt72Y) SRR LR EEMRERE (FRR: 10 pm)

XJHR Nys (100 umol/L) Nys (300 umol/L) 150

5 120

B 90 |
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o [

0
0 100 300
e/ (umol L)
(a) ANV Nys T A IRET 2Y) Aric iy 3L R AE % (b) ANIFIHEHE Nys S 3850 401 19 5 '8 1
(BR: 10 um)
H: Ay =442 nm, A, =600 ~650 nm.
B 7 AEIRE Nys fili# HepG2 HREEER$T ZY] FRiIC ALK B &
R RS 2Y] SEHAOFER RS HMERRT L
EF A/ 1M WHEse i iiis /nm BRI o7 FH Sk
DEA-DCM 470 - >6 1]} [28]
DPTP 531 121 >9 i, A4 [29]
QUI-VI 590 150 1200 i, A [30]
NVP 457 77 20.2 4L, Bt [31]
YPE 542 - >100 gaiiol [32]
BSZ-Ph 730 117 6.32 i [33]
QL-VB 680 100 180 i, #E, WK [34]
ACR-DMA 710 181 150 g, FEE, WA [35]
XAN-V 767 81 64 i, 44, o [36]
MMN 585 - 70 AL, AL, WEk [37]
L 780 100 >100 A, VA [38]
PPF-1 584 81 26.7 i) [39]
VAYl 606 117 5.6 gifiioh AT AE
3 %8 ®

ARSI T Wy EGRAT A PRI NEER A4 5 S, B T —FhEA D - - A i RIR 5 ZYJ.

IR TR, SEBL T XTERALATEBE AN . EAh, FELSA RS AMLBEER R ] AR L i 2k
Wl SCHEEBIE R, T ZYT B LG, PR RUR, R0 75 TR
IHRET ZYT A5 32 BIHA T A2, BA REFIPTTILRE S, HoctsREfE pH 6 ~ 12
FE. SRR SR AIE AL A, AT ZYY B SRRtk mEnedh

IRE L
KL A
AR [F]
RN SN E )
VEIPNCE )

REHERE ) AN R ZARLATRAL. DU, ZHHCREA RGN AN AR AR B i fb. 5 BPIA, {RET

ZXJ A BN AR 5 A OB A A PR AR %, I AR BT BOR S BERIT 15
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Synthesis and Cell Imaging of a Phenothiazine-based Red Emission Viscosity Fluorescence Probe

ZHAO Yunjia, ZHANG Xue, LI Jiale, HU Lei, WANG Hui
(School of Pharmacy, Wannan Medical College, Wuhu, Anhui, China 241002)

Abstract: In recent years, mitochondria have emerged as one of the most extensively studied subcellular organelles, with their aberrant
viscosity being closely implicated in the pathogenesis and progression of various diseases, including hypertension, diabetes and chronic
hepatic/renal disorders. Therefore, monitoring of mitochondrial viscosity levels is particularly important for the diagnosis and treatment
of related diseases. Using phenothiazine derivatives and pyridinium salts as slarting materials, a D-mr-A-configured probe ZY] was
designed and synthesized in this study. Photophysical characterization revealed that probe ZY] exhibited emission maxima reaching
600 nm across various organic solvents, thereby effectively circumventing autofluorescence interference from biological tissues.
Furthermore, probe ZYJ demonstrated pronounced viscosity-sensitive characteristics, exhibited resistance to interference from other
analytes, and maintained stability over a pH range of 6-12. Cellular assays demonstrated that probe ZY] exhibited low cytotoxicity,
achieved a colocalization coefficient of 0.91 with the commercial mitochondrial dye Mitotracker Green, demonstrated precise
mitochondrial targeting in cells, and enabled real-time monitoring of mitochondrial viscosity fluctuations. In summary, probe ZYJ] not
only provides a novel design strategy for viscosity-responsive molecular probes, but also establishes innovative diagnostic approaches for
disorders associated with aberrant mitochondrial viscosity.

Key words: phenothiazine derivatives; red emission; viscosity response; mitochondria-targeting
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