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Fig. 1 Structural design and bright-filed images of 33-3k, HA4. a Traditional NIR-II small-molecule dyes based on the BBTD core with D-A-D or
symmetrical structures. b A new strategy for the construction of D-A type thiopyrylium mitochondria-targeted NIR-Il dyes with FUCL and photothermal
properties, n =0, 1. ¢ Bright field images of a series of new thiopyrylium-based probes 3a-3k and H4 in dichloromethane.
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Fig. 2 Synthetic route of 3a-3k, H4 and the calculated optimized geometries of 3e-3k, H4. a Reagents and conditions: a (i) acetophenone, benzaldehyde,
3 M aqueous KOH, EtOH, 25 °C, 14 h, 5a: 80%; 1-(4-hydroxyphenyl)ethan-1-one: 82%; (ii) K;COs, 3-bromoprop-1-yne, acetone, reflux 4 h, 5b: 97%; b (i)
cyclopentanone, pyrrolidine, benzene, 100 °C, 4 h; (ii) compound 5, dioxane, reflux, 6 h, 6a: 68%,; 6b: 66%:; ¢ thioacetic acid, boron trifluoride ether, ether

60°C, 2h, 7a: 62%; 7b: 50%,; d aldehydes, acetic anhydride, 70 °C, under microwave irradiation, 75 °C, 2 h, 47-60%. b Calculated optimized ground state
(Sq) geometries of the molecules at the B3LYP/6-31G (d) level (Gaussian 09, Revision D.09).
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Fig. 3 Spectroscopic properties of 3a-3k and H4. a Absorption wavelength and b emission wavelength of 3a-3f in dichloromethane. ¢ Absorption
wavelength and d emission wavelength of 3g-3k and H4 in dichloromethane.
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Fig. 4 Spectroscopic properties of H4. a Fluorescent emission of H4 (10 pM) in EtOH with different concentrations of HCI. b Absorbance and ¢ fluorescent
emission of H4 in different acids. d Absorbance and e fluorescent emission of H4 in 10 uM different solvents. f Fluorescent intensity of H4 in DMSO at

different times, g Absorbance and h fluorescent emission of H4 in EtOH with different concentrations. i Compared stability of H4 with ICG in DMSO under
continuous 808 nm laser irradiation.
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Fig. 6 Mitochondrial localization. a Fluorescent images of 143B cells incubated with 3j-PEG (10 pM) for 8 h (left); with Mito-tracker red (middle) and
merge images of them (right). A, 590-650 nm, Ag,: 594 nm (Mito-tracker red); A.,: 490-540 nm, A, 488 nm (3j-PEG). b Merge images of 3j-PEG and
Mito-tracker red in 3D fluorescence images of mitochondrial localization. ¢-e Fluorescent images of 143B cells incubated with Mito-tracker green (left),
with € 3k-PEG (1 pM) or d H4-PEG (1 pM), or @ H4-PEG-PT (1 uM) for 6 h (middle) and merge images them (right), respectively. Aom: 495-526 nm, Ag,:
488 nm (Mito-tracker green); A, 610-660 nm, A..: 514 nm (3k-PEG, HA-PEG, and H4-PEG-PT). f Fluorescent images of 1438 cells incubated with
Mitochondria-GFP (left), H4-PEG-PT (middle), and merge images of them (right). 4. 495-526 nm, A, 488 nm (Mitochondria-GFP); A..,: 610-660 nm,
Aay: 514 nm (H4-PEG-PT). Scale bar: 10 pm. Results in (a-f) are representative of three independent experiments.
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Fig. 9 In vivo photothermal evaluation of H4-PEG-PT against osteosarcoma. a PBS and b H4-PEG-PT solution injected to tumeor bearing mice under 808
nm laser irradiation (1.5 W cm~2). ¢ Representative photographs of mice after different treatments: H4-PEG-PT anly, PBS under 808 nm laser irradiation, and
H4-PEG-PT exposed to 808 nmi irradiation, respectively. Red dashed arrows indicated tumor. d Photographs of tumor tissue obtained in different groups after 14
d treatment, respectively. @ Tumor volumes and f body weight of different groups of 143B tumor-bearing mice after treatment (n = 4 biologically independent

mice). Data are presented as mean values £ SD (e, ). Statistical significance was calculated with two-tailed Student's t test (e).



