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Scheme S1. The preparation of Lactose-Propargyl. (a) Acetic anhydride, H:2SO4, MC, rt. (b) (NH4)2CO3, DMF,
rt-24 h. (c) Trichloroacetonitrile, DBU, MC, 0°C, 2 h. (d) Propargyl alcohol, BF3.Et;0, MC, 0 °C, 2 h. (¢) NaOMe,
MeOH, rt, 1h.

D-Lactose Octaacetate (1) was carefully synthesized by following the reported method by Geng, et. al [1].
0-2,3,4,6-Tetra-O-acetyl-a,D-mannopyranosyl-(1->2)-3,4,6-tri-O-acetyl-a,D-mannopyranosyl-
trichloroacetimidate (3). Imidate-contaning sugar was prepared according to the method of Matsuo, et.al
with slight modification [2]. The compound 1 was reacted with (NH4)>COs (19 g) in DMF (50 mL) at room
temperature for 1 day. The mixture was then extracted with EtOAc (3 x 100 mL). The organic layers were
collected and evaporated to afford the hemiacetal derivatives 2 without purification. In an ice-bath, the
compound 2 and trichloroacetonitrile (10 eq) were dissolved in 30 mL of CH>Cl, and subsequently added
with the DBU (0.1 eq). The resulting mixture was stirred for 2 h and purified by column chromatography
to afford compound 3.

Propargyl derivative (4) was produced by the reported literature [3]. Briefly, BFs.Et;O (0.24 mL, 1.85 mmol)
was added to the mixture of the compound 3 (9.04 g, 18.5 mmol) and propargyl alcohol (1.1 mL, 19 mmol)
in dry CH>Cl, (100 mL) in an ice-bath under Argon for 2 h. The mixture was quenched by aq. NaHCO; and
filtered by Celite. The organic layer was washed with NaOH (1M) and evaporated to yield the yellow oil.

The sugar derivative 4 was afforded by recrystallization as a white solid.

Lactose-Propargyl
Lactose-Propargyl was synthesized according to the method was reported by Peet, et.al [3]. The propargyl
4 was dissolved in MeOH (30 mL) and a small piece of sodium metal was then added to the solution. After

stirring at room temperature for 1 h, Dowex-50 resin (H+ form) was added until the mixture became
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neutral. The mixture was then filtered, the solvent was evaporated to yield a solid. By careful

recrystallization, the lactose-propargyl was afforded as colorless crystals.
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Figure S1. Time-dependent absorption spectra of the DPBF in EtOH solution with BLa after LED light
excitation at 500 nm.
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Figure S2. (a) Normalized decay curves of the absorption density at A\ex=424 nm for the DPBF in the
presence of the BILa and BDILa against HP (normalized by the absorbance intensity at t=0 min). (b) linearly
fitted degradation rates for the DPBF in the presence of the test samples and HP.



40f16

() 1507 (b) 1507
100 A

100 - BB

50 50 -

Cell proliferation
(% of control)
Cell proliferation
(% of control)

N ) ) N 2 N % % N 9
oY ) oY N

Concentration, uM Concentration, pM
(C) 150 -

100 A

50

Cell proliferation
(% of control)

Q ,1f> Q?s N v

o
Concentration, pM

Figure S3. Cell survival rates of Huh? cells after treatment with (a) BLa, (b) BILa, and (c) BDILa under dark
conditions.
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Figure S4. Cell survival rates of HeLa cells after treatment with (a) BLa, (b) BILa, and (c) BDILa under dark
conditions.
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Figure S5. Cell survival rates of MCF-7 cells after treatment with (a) BLa, (b) BILa, and (c) BDILa under
dark conditions.
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Figure S6. The FACS analysis of the BODIPY dyes BLa, BILa, and BDILa in Hela cells.
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Figure S7. The FACS analysis of the BODIPY dyes BLa, BILa, and BDILa in MCF-7 cells.
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Figure S8. Cell survival rates of (a) HeLa, (b) MCF-7, and (c) Huh? cells after treatment with BLa under
LED light irradiation at 530 nm.



9of 16

90

80

70

60

50
40

+-30

oe—

CEeYmEy
l& Nlemem=—"

Qg
BH831:
oF o o

a

Ay

BRHRIR
¥ o

PP T
RAxen:
B 15165165 165 165 165 165 465 1653 163 F ~F F

G 885

P
&

AcO
AcO

OAc OAc
o
[o]
AcO AcO
AcO

4.5

5.0

5.5

6.0

6.5

7.0

75

f1 (ppm)

Figure S9. TH-NMR spectrum of propargyl derivative (4).
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Figure S10. "H-NMR spectrum of lactose-propargyl.
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Figure S11. 'TH-NMR spectrum of BODIPY derivative 1.
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Figure S13. 'TH-NMR spectrum of BODIPY derivative 2b.
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Figure S14. 'H-NMR spectrum of tumor-targeted water-soluble BODIPY BLa.
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Figure S15. 13C-NMR spectrum of tumor-targeted water-soluble BODIPY BLa.
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Figure S16. HR-ESI mass spectrum of tumor-targeted water-soluble BODIPY BLa.

| s
— : 758.33%6 7823464 3524 885.3904
b L el .‘I.me.‘ m b ‘L...‘Illsl.u.‘ ll .U.;.. oottt oo ALt ol b L b e g e sl i vt

1: TOF MSES+
1.52e4

iz
880



BlLa-gH
CSU_MJKim_BlLa_1H-13C

&

5.52
483

o
58

cicd

o

I |
_}U .HJ'U

MI‘L.I fl

13 of 16

1.55

‘ Laso

400

350

300

250

200

150

100

VA -

T T T T T
B 4.5

40
f1 {ppm)

Figure S17. TH-NMR spectrum of tumor-targeted water-soluble BODIPY BILa.
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Figure S18. 3C-NMR spectrum of tumor-targeted water-soluble BODIPY BILa.
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Figure S19. HR-ESI mass spectrum of tumor-targeted water-soluble BODIPY BILa.
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Figure S21. 13C-NMR spectrum of tumor-targeted water-soluble BODIPY BDILa.
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Figure S22. HR-ESI mass spectrum of tumor-targeted water-soluble BODIPY BDILa.
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