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General Methods.

Electronic spectra were recorded at room temperature (23 + 1°C). UV-visible spectra were
measured on a Cary300 double beam spectrophotometer. Fluorescence spectra were recorded on a
PTI QuantaMaster C-60 spectrometer and corrected for the response of the detector. The optical
density (OD) of all solutions was about 0.1 at the wavelength of excitation. A N,-bubbled (15 min)
solution of anthracene (®¢= 0.27 in n-hexane)' was used as a standard for the fluorescence quantum
yield determinations of compounds under Nj-bubbled solutions with solvent refractive index
correction. An error of 10% is estimated for the fluorescence quantum yields. The fluorescence
quantum yield of powder was determined using an integrating sphere (150 mm diameter, BaSO4
coating) of Edinburgh Instruments by the Edinburgh FLS920 spectrometer. Fluorescence decays
were measured at room temperature by the Edinburgh FLS920 spectrometer with a gated hydrogen
arc lamp using a scatter solution to profile the instrument response function. The goodness of the
nonlinear least-squares fit was judged by the reduced »* value (<1.2 in all cases), the randomness of
the residuals, and the autocorrelation function. The average size of the aggregates of p-ABDIs and
m-ABDIs was measured on Zetasizer Nano ZS Particle Size, Malvern. Quantum yields of
photoisomerization were measured by using optically dense degassed solutions (0.5 x 10~ M,
containing 3% THF for pre-dissolution of the m-D8A1 and p-D8A1) at A = 350 nm by using a
75-W Xe arc lamp and monochromator. N-phenyl-4-aminostilbenes was used as a reference

standard (@ = 0.34 in CH2C12).2 The extent of photoisomerization (<10%) was determined by
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using HPLC analysis (Waters 600 Controller and 2998 photodiode array detector, Thermo APS-2

Hypersil, hexane and ethyl acetate mixed solvent) without back-reaction corrections.

Cell incubation and imaging

MCF-10A cell was obtained from American Type Culture Collection (ATCC, Manassas, VA,
USA). The normal human mammary epithelial MCF-10A cells were maintained in a-MEM
supplemented with FBS (10%) and antibiotic-antimycotic (1%) in 5% CO,at 37 °C. Prior to
measurements, cells were seeded on 12-well plates and cultured on 15 mm glass coverslips at an
initial cell density of 1 x 10* cells per mL for 1 day. The cell number and viability of the cells in
each well were then determined by applying the Trypan Blue exclusion method and the Alamar
Blue method, respectively. The precipitated cells were washed three times with PBS to remove
excess chromophores before being used bright field and PL imaging measurements by using an
Olympus IX71 (Tokyo, Japan) fluorescence microscope with a DP70 digital camera. Owing to the

limit of the microscopic system, the excitation wavelengths were set in a range 460-480 nm.

Cytotoxicity assays

Cell viability was determined using the Alamar Blue method.’ Following the incubation of
MCE-10A cells (<10* cells/mL/well) in a culture medium containing 5% CO, for 24 h at 37 °C, the
culture medium was replaced with different concentration of chromophores (50 nM — 500 uM) and
then the cells were incubated for another 24 h. The cells were carefully rinsed with PBS three times
followed by treatment with the Alamar Blue reagent (1 %, 100 uL/well, BioSource International Inc.,
Camarillo, CA, USA) for 4 h. Fluorescence due to the reduction of the dye by live cells was
measured by a microplate fluorometer (Synergy'™ 4 Multi-Mode Microplate Reader, Biotek
Instruments, Winooski, VT) with an excitation wavelength at 545 nm and an emission wavelength
at 590 nm. Because the optical intensity is directly correlated with cell quantity, cell viability was

calculated by assuming 100% viability in the control set (media containing no m-D1Aa or p-D1Aa).
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Materials.

Solvents for spectra and quantum yield measurements all were HPLC grade and used as
received. Anhydrous THF and acetonitrile were obtained from the solvent purifier SPBT-103 of LC
Technology Solutions Inc. equipped with SP-505 column. Anhydrous DMF and DMSO were
prepared by drying overnight over 4A molecular sieve (8 to 12 mesh, ACROS) and then distilled
under reduced pressure. The synthesis of m-D1A1,* p-DOA1,” compound 4,° compound 8,” and
compound 10° have been reported. All the new compounds were identified by '"H NMR, °C NMR,

Mass, and elemental analysis.

Calculation method

Density functional theory (DFT) calculations were performed using the Gaussian 09 program’
package with B3LYP functional and 6-31G** basis set.'®'? Singlet excitation energies for states
S1—S¢ were calculated with the time-dependent DFT (TDDFT) method on the optimized geometries
at the same level. In the TDDFT calculation, the polarizable continuum model (PCM) was

employed to consider the bulk water solvent effect.''*

Chart S1 Structures of m-D1A1, m-D8A1, m-D1A16, m-D1Aa, p-DOAI, p-D8A1, p-D1A16, and
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Scheme S1 Synthesis of m-D8A1
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Scheme S5 Synthesis of m-D1Aa
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Synthesis of Compound 1:

A mixture of 3-bromoaniline (5.2 g, 30.0 mmol) and 1-bromooctane (11.5 g, 66.0 mmol),
tetraethylammonium iodide (1.1 g, 3.0 mmol), and 8 N NaOH,q, (30 mL ) was heated at 100 °C
with stirring for 48 h. The solvent was removed under reduced pressure, and the residue was
dissolved in CH,Cl, and washed with brine. The organic layer was dried over anhydrous MgSO4
and the filtrate was concentrated under reduced pressure. The crude product was purified by silica
gel column chromatography with hexane to afford yellow liquid product, 1 (7.9 g, 66 %). 'H-NMR
(400 MHz, CDCls): 7.00 (t, J = 8.0 Hz, 1H), 6.72 (s, 1H), 6.70 (d, J = 8.0 Hz, 1H), 6.50 (d, J = 8.0
Hz, 1H), 3.21 (t, J = 8.0 Hz, 4H), 1.50-1.58 (m, 4H), 1.27-1.30 (m, 20H), 0.86-0.89 (m, 6H) ppm;
PC-NMR (100 MHz, CDCls): 149.2, 130.2, 123.4, 117.6, 114.1, 110.1, 51.0, 31.9, 29.6, 29.4, 27.2,

27.2,22.8, 14.2 ppm; HRMS (ESI") calcd for CpH3oBrN"™ (M+H"): 396.2266, found: 396.2260.

Synthesis of Compound 2:

To a solution of 1 (1.9 g, 5.0 mmol) in dry THF (5.0 mL) was added #-BuLi (3.4 mL of 1.6 M
solution in hexane, 5.4 mmol) at -78 °C over a period of 5 min. The solution was stirred for 30 min
at -78 °C, and DMF (10 mL) was added slowly. The solution was stirred for further 30 min at -78

°C. The reaction mixture was warmed to room temperature and stirred at room temperature over 12
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h, before quenching with large excess of H,O. The heterogeneous mixture was stirred for 20 min
and extracted with dichloromethane. The organic layer was dried with MgSQO,, filtered and
concentrated by rotary-evaporation. The crude product was purified by silica gel column
chromatography with hexane/dichloromethane (9/5) to afford yellow liquid, 2 (1.1 g, 64 %).
'H-NMR (400 MHz, CDCls): 9.90 (s, 1H), 7.32 (t, J = 8.0 Hz, 1H), 7.08 (s, 1H),7.08 (t, J = 8.0 Hz,
1H), 6.86 (dd, J= 8.0 Hz and 4.8 Hz,1H), 3.29 (t, J = 8.0 Hz, 4H), 1.58-1.68 (m, 4H), 1.28-1.32 (m,
20H), 0.89 (t, J = 6.0 Hz, 6H) ppm; *C-NMR (100 MHz, CDCl5): 193.3, 148.6, 137.4, 129.7, 117.6,
117.6, 111.0, 51.0, 31.8, 29.5, 29.3, 27.1, 27.1, 22.6, 14.1 ppm; HRMS (ESI") calcd for Co3H4oNO"

(M+H"): 346.3104, found: 346.3092.

Synthesis of Compound 3:

Compound 2 (1.7 g, 5.0 mmol) was added 40% aqueous methylamine (0.9 mL, 10.0 mmol) at
room temperature, and stirred for 12 h. Then, water was removed in vacuo to give yellow liquid
compound, 3 (quantitative, by NMR analysis). 'H-NMR (400 MHz, CDCLs): 8.21 (s,1H), 7.22 (t, J
= 8.0 Hz, 1H), 6.99 (s, 1H), 6.93 (d, J = 8.0 Hz, 1H), 6.69 (dd, J = 8.0 Hz and 2.4 Hz, 1H), 3.50 (s,
3H), 3.28 (t, J = 7.6 Hz, 4H), 1.56-1.59 (m, 4H), 1.29-1.32 (m, 20H), 0.87-0.93 (m, 6H) ppm;
PC-NMR (100 MHz, CDCl3): 163.2, 148.1, 136.9, 129.1, 115.2, 113.9, 110.5, 50.9, 48.2, 31.9, 29.5,
29.4, 27.2, 27.2, 22.7, 14.2 ppm; HRMS (ESI") caled. for CosHysN,™ (M+H"): 359.3421, found:

359.3430.

Synthesis of Compound m-D8A1:

Compound 3 (1.8 g, 5.0 mmol) was combined with the imidate 4 (0.9 g, 5.5 mmol) in absolute
EtOH (5.0 mL), and then stirred for 12 h. The solvent was removed under reduced pressure, and the
residue was dissolved in CH,Cl, and washed with brine. The organic layer was dried over
anhydrous MgSO, and the filtrate was concentrated under reduced pressure. The crude product was
purified by silica gel column chromatography with hexane/ethyl acetate/CH,Cl, (7/1/2) to afford

yellow solid, m-D8A1 (1.0 g, 47 %, mp: 71-72°C). '"H-NMR (400 MHz, CDCLs): 7.54 (s, 1H), 7.31
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(d, /J=8.0 Hz, 1H), 7.20 (t, J = 8.0 Hz, 1H), 7.04 (s, 1H), 6.64 (dd, J= 8.0 Hz and 2.0 Hz, 1H), 3.26
(t, J=8.0 Hz, 4H), 3.17 (s, 3H), 2.35 (s, 3H), 1.51-1.60 (m, 8H), 1.24-1.33 (m, 20H), 0.85-0.89 (m,
6H) ppm; “C-NMR (100 MHz, CDCls): 170.7, 161.4, 148.0, 138.0, 134.6, 129.2, 128.7, 119.4,
115.0, 113.6, 51.3, 31.9, 29.5, 294, 27.3, 26.5, 22.7, 15.7, 14.2 ppm; HRMS (EI) calcd. for
CagHusN30™: 439.3557, found: 439.3559; Anal. calcd. for Co4Ho1N3O: C, 76.49; H, 10.32; N, 9.56;

found: C, 76.42; H, 10.33; N, 9.49.

Synthesis of Compound 5:

A mixture of 4-bromoaniline (5.2 g, 30.0 mmol) and 1-bromooctane (11.5 g, 66.0 mmol),
tetraethylammonium iodide (1.1 g, 3.0 mmol), and 8 N NaOH,q) (30.0 mL ) was heated at 100 °C
with stirring for 48 h. The solvent was removed under reduced pressure, and the residue was
dissolved in CH,Cl, and washed with brine. The organic layer was dried over anhydrous MgSO4
and the filtrate was concentrated under reduced pressure. The crude product was purified by silica
gel column chromatography with hexane to afford yellow liquid product, 5 (7.1 g, 60 %). 'H-NMR
(400 MHz, CDCl3): 7.22 (d, J = 9.2 Hz, 2H), 6.46 (d, J = 9.2 Hz, 2H), 3.19 (t, J = 8.0 Hz, 4H),
1.45-1.61 (m, 4H), 1.20-1.39 (m, 20H), 0.83-0.90 (m, 6H) ppm; "C-NMR (100 MHz, CDCls):

146.5, 131.3, 113.0, 106.5, 51.3, 32.2, 29.8, 29.7, 27.5, 27.4, 23.0, 14.6 ppm.

Synthesis of Compound 6:

To a solution of 5 (1.9 g, 5.0 mmol) in dry THF (5.0 mL) was added n-BuLi (3.2 mL of 1.6 M
solution in hexane, 5.1 mmol) at -78 °C over a period of 5 min. The solution was stirred for 30 min
at -78 °C, and DMF (10 mL) was added slowly. The solution was stirred for further 30 min at -78
°C. The reaction mixture was warmed to room temperature and stirred at room temperature over 12
h, before quenching with large excess of H,O. The heterogeneous mixture was stirred for 20 min
and extracted with dichloromethane. The organic layer was dried with MgSQO,, filtered and
concentrated by rotary-evaporation. The crude product was purified by silica gel column

chromatography with hexane/dichloromethane (2/3) to afford yellow liquid, 6 (1.3 g, 75 %).
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'"H-NMR (400 MHz, CDCls): 9.66 (s, 1H), 7.67 (d, J = 8.8 Hz, 2H), 6.51 (d, J = 8.8 Hz, 2H), 3.32 (,
J = 8.0 Hz, 4H), 1.58-1.61 (m, 4H), 1.27-1.32 (m, 20H), 0.83-0.90 (m, 6H) ppm; *C-NMR (100

MHz, CDCl): 189.7, 152.4, 132.0, 124.3, 110.5, 51.2, 31.9, 29.5, 29.4, 27.2, 27.2, 22.8, 14.2 ppm.

Synthesis of Compound 7:

Compound 6 (1.1 g, 3.3 mmol) was added 40% aqueous methylamine (0.6 mL, 6.6 mmol) at
room temperature, and stirred for 12 h. Then, water was removed in vacuo to give yellow liquid
compound, 7 (95%, by NMR analysis). '"H-NMR (400 MHz, CDCl;): 8.09 (s, 1H), 7.51 (d, J = 8.8
Hz, 2H), 6.58 (d, J = 8.8 Hz, 2H), 3.43 (s, 3H), 3.27 (t, J = 7.2 Hz, 4H), 1.57 (t, J = 7.2 Hz, 4H),
1.27-1.31(m, 20H), 0.86-0.90 (m, 6H) ppm; *C-NMR (100 MHz, CDCl3): 162.0, 149.6, 129.2,
123.3, 110.8, 51.0, 48.1, 31.9, 29.5, 29.4, 27.3, 27.2, 22.7, 14.2 ppm; HRMS (ESI") calcd. for

CsHusNy™ (MHHY): 359.3421, found: 359.3408.

Synthesis of Compound p-D8A1:

Compound 7 (1.8 g, 5.0 mmol) was combined with the imidate 4 (0.9 g, 5.5 mmol) in absolute
EtOH (5.0 mL), and stirred for 12 h. The solvent was removed under reduced pressure, and the
residue was dissolved in CH,Cl, and washed with brine. The organic layer was dried over
anhydrous MgSO, and the filtrate was concentrated under reduced pressure. The crude product was
purified by silica gel column chromatography with hexane/ethyl acetate/CH,Cl, (5/1/4) to afford
yellow solid, p-D8A1 (0.7 g, 32 %, mp: 64-65°C). 'H-NMR (400 MHz, CDCl3): 7.99 (d, J=9.2 Hz,
2H), 7.05 (s, 1H), 6.61 (d, J=9.2 Hz, 2H), 3.30 (t, /= 7.8 Hz, 4H), 3.17 (s, 3H), 2.34 (s, 3H), 1.57
(m, 4H), 1.28-1.31(m, 20H), 0.87-0.90 (m, 6H) ppm; *C-NMR (100 MHz, CDCl;): 170.4, 158.2,
149.3, 134.2, 134.0, 128.8, 121.2, 111.2, 51.1, 31.9, 29.5, 29.4, 27.4, 27.2, 26.6, 26.6, 22.7, 14.2
ppm; HRMS (EI) caled. for CasHisN30": 439.3557, found: 439.3562; Anal. calcd. for CosHy N5O:

C, 76.49; H, 10.32; N, 9.56; found: C, 76.53; H, 9.88; N, 9.55.

Synthesis of Compound 8:°
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To a solution of 3-bromo-N, N-dimethylaniline (8.0 g, 40.0 mmol) in dry THF (30.0 mL) was
added n-BuLi (25.0 mL of 1.6 M solution in hexane, 40.0 mmol) at -78 °C over a period of 5 min.
The solution was stirred for 30 min at -78 °C, and DMF (12 mL) was added slowly. The solution
was stirred for further 30 min at -78 °C. The reaction mixture was warmed to room temperature and
stirred at room temperature over 16 h, before quenching with large excess of H,O. The
heterogeneous mixture was stirred for 20 min and extracted with ethyl acetate. The organic layers
were dried with MgSQ,, filtered and concentrated by rotary-evaporation. The crude product was
purified by silica gel column chromatography with hexane/dichloromethane (1.7/1) to afford yellow
liquid, 8 (3.4 g, 57 %). '"H-NMR (400 MHz, CDCl;): 3.00 (s, 6H), 6.96 (d, J = 8.4 Hz, 1H),

7.15-7.20 (m, 2H), 7.37 (t, J = 8.4 Hz, 1H), 9.93 (s, I H) ppm.

Synthesis of Compound 9:

Compound 8 (0.30 g, 2 mmol) was dissolved in anhydrous EtOH (4 mL) and the solution was
added n-hexadecylamine (0.48 g, 2 mmol) at room temperature, and stirred for 12 h. Then, water
was removed in vacuum to give yellow liquid compound, 9 (90%, by NMR analysis).'H-NMR
(CDCl3): 8.20 (s, 1H), 7.25 (t, J = 8.0 Hz, 1H), 7.13 (s, 1H), 7.00 (d, /= 8.0 Hz, 1H), 6.78 (dd, J =
8.0 Hz and 2.0 Hz, 1H), 3.58 (t, J = 6.8 Hz, 2H), 2.97 (s, 6H), 1.63-1.80 (m, 2H), 1.25-1.40 (m,
26H), 0.86 (t, J = 6.8 Hz, 3H) ppm; C-NMR (100 MHz, CDCl3): 161.6, 150.8, 137.1, 129.2, 117.2,
114.9, 111.1, 61.9, 40.6, 31.9, 31.0, 29.7, 29.7, 29.7, 29.6, 29.5, 29.4, 27.4, 22.7, 14.1 ppm; HRMS

(EST") caled. for CpsHysN,™ (M+HY): 373.3577, found: 373.3568.

Synthesis of Compound m-D1A16:

Compound 9 (0.8 g, 2.0 mmol) was combined with the imidate 4 (0.3 g, 2.0 mmol) in absolute
EtOH (4.0 mL), and stirred for 12 h. The solvent was removed under reduced pressure, and the
residue was dissolved in CH,Cl, and washed with brine. The organic layer was dried over
anhydrous MgSO, and the filtrate was concentrated under reduced pressure. The crude product was

purified by silica gel column chromatography with ethyl acetate/ CH,Cl, (2/8) to afford yellow
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solid, m-D1A16 (0.1 g, 10 %, mp: 66-67°C). 'H-NMR (400 MHz, CDCls): 7.48-7.51 (m, 2H), 7.26
(t,J=8.0 Hz, 1H), 7.05 (s, 1H), 6.75 (dd, J = 8.0 Hz and 2.4 Hz, 1H), 3.56 (t, J = 7.6 Hz, 2H), 2.97
(s, 6H), 2.36 (s, 3H), 1.58-1.62 (m, 2H), 1.24-1.31 (m, 26H), 0.86 (t, J = 7.6 Hz, 3H) ppm;
PC-NMR (100 MHz, CDCl5): 170.1, 161.4, 150.1, 137.8, 134.3, 128.9, 128.1, 120.5, 115.7, 114.4,
40.9, 40.8, 32.2, 30.0, 30.0, 29.9, 29.9, 29.8, 29.7, 29.7, 29.6, 27.1, 23.1, 16.3, 14.6 ppm; HRMS
(EST") caled for CooHugN3O™ (M+H"): 454.3792, found: 454.3799; Anal. calcd. for C0H4N3O: C,

76.77; H, 10.44; N, 9.26; found: C, 77.12; H, 10.06; N, 9.08.

Synthesis of Compound 10:’

4-Dimethylaminobenzaldehyde (0.5 g, 3.0 mmol) was dissolved in anhydrous EtOH (6.0 mL)
and the solution was added n-hexadecylamine (0.7 g, 3.0 mmol) at room temperature, and stirred
for 12 h. Then, water was removed in vacuo to give yellow liquid compound, 10 (quantitative, by
NMR analysis). "H-NMR (CDCLs): 8.11 (s, 1H), 7.57 (d, J = 8.8 Hz, 2H), 6.68 (d, J = 8.8 Hz, 2H),
3.52 (t,J=17.2 Hz, 2H), 2.99 (s, 6H), 1.64-1.67 (m, 2H), 1.24-1.30 (m, 26H), 0.87 (t, J= 7.2 Hz, 3H)
ppm; “C-NMR (100 MHz, CDCls): 160.6, 151.9, 129.3, 124.6, 111.6, 61.8, 40.2, 31.9, 31.2, 29.7,

29.6,29.5,29.4,27.4,22.7, 14.1 ppm.

Synthesis of Compound p-D1A16:

Compound 10 (1.1 g, 3.0 mmol) was combined with the imidate 4 (0.5 g, 3.0 mmol) in
absolute EtOH (4.0 mL), and stirred for 12 h. The solvent was removed under reduced pressure, and
the residue was dissolved in CH,Cl, and washed with brine. The organic layer was dried over
anhydrous MgSO, and the filtrate was concentrated under reduced pressure. The crude product was
purified by silica gel column chromatography with ethyl acetate/ CH,Cl, (2/8) to afford yellow
solid, p-D1A16 (0.3 g, 24 %, mp: 66-68°C). 'H-NMR (400 MHz, CDCl5): 8.03 (d, J = 8.8 Hz, 2H),
7.04 (s, 1H), 6.68 (d, J = 8.8 Hz, 2H), 3.56 (t, J = 7.2 Hz, 2H), 3.03 (s, 6H), 2.35 (s, 3H), 1.55-1.65
(m, 2H), 1.24-1.30 (m, 26H), 0.87 (t, J = 7.2 Hz, 3H) ppm; “C-NMR (100 MHz, CDCl;): 170.5,

158.8, 151.2, 134.6, 133.9, 128.5, 122.2, 111.6, 40.6, 40.1, 32.0, 29.8, 29.7, 29.7, 29.7, 29.6, 29.6,
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29.5, 29.4, 26.9, 22.8, 15.8, 14.3 ppm; HRMS (ESI") calcd for CooHysN;O™ (M+H"): 454.3792,
found: 454.3795; Anal. calcd. for C,0H47N3O: C, 76.77; H, 10.44; N, 9.26; found: C, 77.08; H,

10.03; N, 9.22.

Synthesis of Compound 11:

Compound 8 (0.5 g, 3.2 mmol), imidate 4 (1.1 g, 6.9 mmol), and toluene (3.0 mL) was heated
at 70 °C with stirring for 12 h. The solvent was removed under reduced pressure, and the residue
was dissolved in CH,Cl, and washed with brine. The organic layer was dried over anhydrous
MgSO;, and the filtrate was concentrated under reduced pressure. The crude product was purified by
silica gel column chromatography with n-hexane/ CH,Cl, (1/1) to afford yellow product, 11 (0.5 g,
57 %, mp: 144-146 °C). "H-NMR (400 MHz, CDCls): 7.53 (s, 1H) , 7.50 (d, J = 8.0 Hz, 1H), 7.27 (t,
J=28.0 Hz, 1H), 7.11 (s, 1H), 6.77 (dd, J = 8.0 Hz and 2.8 Hz, 1H), 4.38 (s, 2H), 3.77 (s, 3H), 2.98
(s, 6H), 2.32 (s, 3H) ppm; “C-NMR (100 MHz, CDCls): 169.9, 167.8, 160.4, 150.5, 137.5, 134.3,
129.4, 129.1, 120.8, 116.0, 114.8, 52.8, 41.3, 40.6, 15.70 ppm; HRMS (EI) calcd. for C;sH;oN30;":
301.1421, found: 301.1422; Anal. calcd. for Ci¢Hi9N3O5: C, 63.77; H, 6.36; N, 13.94; found: C,

63.43; H, 6.07; N, 13.61.

Synthesis of Compound m-D1Aa:

A mixture of 12 (0.2 g, 0.5 mmol), saturated NaHCO3(,q) (2.7 mL), and acetonitrile (2.7 mL)
was heated at 80 °C with stirring for 12 h. The reaction progress was monitored by thin-layer
chromatography (TLC) with IPA/H,O/NH4OH (10/3/2). The solvent was removed under reduced
pressure, and the residue was dissolved in water and washed with dichloromethane. The aqueous
layer was concentrated under reduced pressure. The crude product was separated on a reversed
phase silica gel (RP-18/ 40-63 mm) column (2 x 10 cm) eluted with MeOH/H,O (20 : 80, v : v) to
afford pure compound, m-D1Aa (0.1 g, 76 %, m.p. >200 °C). '"H-NMR (400 MHz, D,0): 7.55 (s,
1H), 7.49 (d, J= 8.0 Hz, 1H), 7.42 (t,J = 8.0 Hz, 1H), 7.15 (s, 1H), 7.10 (dd, /= 8.0 Hz and 2.4 Hz,

1H), 4.20 (s, 2H), 2.92 (s, 6H), 2.34 (s, 3H) ppm; *C-NMR (100 MHz, D,0/CD:OD): 174.6, 171.8,
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165.3, 151.8, 137.6, 134.5, 130.3, 130.1, 123.1, 118.1, 118.0, 44.2, 41.3, 13.0 ppm; HRMS (ESI")

caled for CsH;7N3NaO; " (M+H"): 310.1162, found: 310.1152.

Synthesis of Compound 12:

4-Dimethylaminobenzaldehyde (0.3 g, 2.0 mmol), imidate 4 (0.4 g, 4.4 mmol), and toluene
(2.0 mL) was heated at 70 °C with stirring for 12 h. The solvent was removed under reduced
pressure, and the residue was dissolved in CH,Cl, and washed with brine. The organic layer was
dried over anhydrous MgSO4 and the filtrate was concentrated under reduced pressure. The crude
product was purified by silica gel column chromatography with ethyl acetate/ CH,Cl, (1/9) to afford
yellow product, 12 (0.2 g, 26 %, mp: 168-170°C). '"H-NMR (400 MHz, CDCl;): 8.04 (d, J = 8.8 Hz,
2H), 7.09 (s, 1H), 6.68 (d, J = 8.8 Hz, 2H), 4.38 (s, 2H), 3.75 (s, 3H), 3.03 (s, 6H), 2.30 (s, 3H) ppm;
PC-NMR (100 MHz, CDCls): 169.3, 167.6, 157.0, 151.1, 133.9, 133.5, 129.4, 121.7, 111.5, 52.8,
41.5, 40.3, 15.8 ppm. HRMS (EI) calcd. for Ci6H19N305": 301.1421, found: 301.1434; Anal. calcd.

for Ci¢H9N3O5: C, 63.77; H, 6.36; N, 13.94; found: C, 63.69; H, 6.29; N, 13.93.

Synthesis of Compound p-D1Aa:

A mixture of 12 (0.6 g, 2.0 mmol), saturated Na,COj3(aq) (20 mL), and acetonitrile (20 mL) was
heated at 80 °C with stirring for 12 h. The reaction progress was monitored by thin-layer
chromatography (TLC) with IPA/H,O/NH4OH (10/3/2). The solvent was removed under reduced
pressure, and the residue was dissolved in water and washed with dichloromethane. The aqueous
layer was concentrated under reduced pressure. The crude product was separated on a reversed
phase silica gel (RP-18/ 40-63 mm) column (2 x 10 cm) eluted with a gradient solvent of
MeOH/H,0 (2 : 8,20 mL; 4 : 6,20 mL; 6 : 4, 20 mL; 8 : 2, 20 mL; 10 : 0, 20 mL) to afford pure
compound, p-D1Aa (0.4 g, 57 %, m.p. >200 °C). "H-NMR (400 MHz, D,0): 7.66 (d, J = 8.8 Hz,
2H), 6.80 (s, 1H), 6.60 (d, J = 8.8 Hz, 2H), 4.06 (s, 2H), 2.92 (s, 6H), 2.22 (s, 3H) ppm; *C-NMR
(100 MHz, D,O/CD;0D): 174.9, 171.4, 160.7, 152.8, 135.1, 132.5, 131.8, 121.2, 112.4, 44.2, 39.9,

14.7 ppm. HRMS (ESI") calcd for C;sH;7N3NaOs;" (M+H"): 310.1162, found: 310.1150.
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Table S1. DFT-derived molecular orbitals and TDDFT-calculated electronic transition energy (AE),
oscillator strength (f), description and percentage of configuration interaction of m-D1A1, m-D8AL,

and m-D1Aa in water.

compound Excited AE f Description “ Percentage
state (nm)
m-D1A1 S 465 0.0662 H—L 97%
Sz 355 0.6041 H-1-L 95%
m-D8A1 S 468 0.0613 H—L 97%
Sz 356  0.6328 H-1-L 95%
m-D1Aa S 491 0.0610 H—L 98%
Sz 358  0.6257 H-1-L 94%

“H denotes HOMO and L denotes LUMO
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Table S2. A full table of photophysical data for the m-ABDIs.

compd solvent  Agps  As” [ON T¢ ke kor
(nm) (nm) (%) @ms)*” (1085 (10°5")"
m-D1A1 Hex 349 492 46 22.5 0.20 0.24
THF 354 584 14 15.3 0.09 0.56
MeCN 352 643 5 8.6 0.06 1.10
DMF 357 624 4
DMSO 360 642 3
MeOH 353 701 <0.1 na
H,O° 351 na <0.01 na
m-D8AL1 Hex 352 504 48 19.7 0.24 0.26
THF 357 555 19 14.8 0.13 0.55
MeCN 355 621 7 94 0.07 0.99
DMF 357 611 7
DMSO 362 626 7
MeOH 354 697 <0.1 na
H,0° 361 578 14 7.14¢ 0.20 1.21
m-D1A16 Hex 352 491 53 17.3 0.31 0.27
THF 357 563 21 12.3 0.17 0.64
MeCN 357 625 7 5.3 0.13 1.75
DMF 359 620 5
DMSO 359 636 3
MeOH 355 701 <0.1 na
H,0O¢ 367 582 9 7.0/ 0.13 1.30
m- -D1Aa H,O 349 na <0.01 na

“ na: not available, because fluorescence is too weak and the lifetime is too short to be determined. ?
The 1 was determined with excitation and emission wavelengths at the spectral maxima.
Containing 3% THF for pre-dissolution of the substrate “1¢ is fitted with blexponentlal functions
and reported as a mean value: 7= (A] X r12 + A X p )/(A1 X1 +Aryx ). “Ar=10%, 1t =19ns,
Ay =90%, 1, =7.3 ns.: Al— 18%, 11 = 2.4 ns, A, = 82%, 1, = 7.3 ns.

c

Table S3. Photophysical data for the p-ABDIs.

compd solvent  Amps  Ag” R e ke Kor
(nm) (nm) (%) (ms)  (10°sH?  (10* sy
p-DOAT  Hex 399 434  <0.1 <0.I <01 >99.9
MeCN 419 493  <0.1 <0.1 <0.1 >99.9
p-D8A1  Hex 410 465  <0.1 <0.1 <01 >99.9
THF 426 478  <0.1 <0.1 <0.1 >99.9
MeCN 430 499  <0.1 <0.1 <01 >99.9
MeOH 444 505  <0.1 <0.1 <01 >99.9
H,0 431 467  <0.1 <0.1 <01 >99.9
p-DIA16 Hex 399 453 <0.1 <01 <0.1 >99.9
THF 417 475  <0.1 <0.1 <01 >99.9
MeCN 420 491 <0.1 <0.1 <01 >99.9
MeOH 433 500  <0.1 <0.1  <0.1 >99.9
H,0 435 504  <0.1 <0.1 <0.1 >99.9
p-DI1Aa  H,O 441 528  <0.1 <0.1 <0.1 >99.9

“ the lifetime is shorter than the detection limit of the instrument. ® The Tr was determined with
ex01tat10n and emission wavelengths at the spectral max1ma
¢ Containing 3% THF for pre-dissolution of the substrate. ¢ ky=1/7. © ke = (1-®¢)/ .
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Figure S1. Normalized absorption spectra of m-D8A1 and m-D1A16 in hexane, THF, MeCN,
MeOH, and H,O.
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Figure S2. Normalized fluorescence spectra of m-D8A1 and m-D1A16 in hexane, THF, MeCN,
MeOH, and H,O.
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Figure S3. The "H NMR spectra for (a) m-D1A1, (b) m-D8ALI, (c) m-D1A16 in (d) p-DOAL, (e)
p-D8A1, and (f) p-D1A16, in CD3;OD (upper) and CD;0D/D,0 (v/v=1/1) (lower)
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(a) m-D8A1 -

(b) m-D1A16

Figure S4. Microscopic images of (a) m-D8A1 and (b) m-D1A16 in H,O. (Left) Optical images.

(Right) Fluorescence images.
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Figure S5. Fluorescence spectra of the aggregates of m-D8A1 and m-D1A16 before and after

adding THF solvent. Substrate concentration: 0.05 mM. Excitation wavelength: 350 nm.
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Figure S6. Dynamic light scattering (DLS) measurements of the m-ABDIs and p-ABDIs in H,O
(3mg/mL; containing 3% MeOH for pre-dissolution of the substrate)
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Figure S7. Normalized absorption spectra of m-D1Aa in the mixed solvent of THF-H,O.
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Figure S8. Normalized absorption spectra of p-D8A1 and p-D1A16 in hexane, THF, MeCN, MeOH,

and H,O.

S19



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

(a)

=
< i *
1—5_- 0.20- ‘\
i | Z
1 0'00 T T L} | T L“_I 2e | L T T | L} T T | T T
(b) 0.00 2.00 4,00 6.00 8.00 10.00
2 | *
g 0.20- i
g | ’l Z
5 |
‘ U'm T T T | T - I‘k‘ T '| J'\\I T T | T T T T T T
(C) 0.00 2.00 4.00 6.00 8.00 10.00
2 *
§ 0201 [
E |
8 | Z E
= 0.00 T T T T : k T A]_jkl T T T T T R T T T
(d) 0.00 2 Bo 4.00 6.00 8.00 10.00
3 *
< 0.10
5 i
T
g } n
< 0.00 - A
(e) 0.00 5.00 1u.'oo 15!00 20.00
3: - *
< 0.10
$ V4
i n
< 00 \—b S\
(f) 0.00 5.00 10.'00 15'00 20.00
3 i *
< 0.10
5 i
T
g } Z E
é O-m} T T I\{_LI ;}‘ T T | T T T | T T
0.00 5.00 10.00 15.00 20.00

Retetion time (min)

Figure S9. HPLC chromatograms of m-D8A1 powder (a) without irradiation and (b) under
irradiation with 350 nm light for 60 min, and (c) dissolved in THF then irradiation with 350 nm
light for 10 min; HPLC chromatograms of p-D8A1 powder (d) without irradiation and (e) under
irradiation with 350 nm light for 60 min, and (f) dissolved in THF then irradiation with 350 nm
light for 20 min. (eluent solvents: ethyl acetate/THF = 50/50; the flow rate: 1 mL/min; monitoring

wavelength: 290 nm for m-D8AT1 and 265 nm for p-D8A1). The peak denotes * is from the internal
standard 1,4-dioctyloxybenzene.

S20



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

Cartesian coordinate of m-D1A1, m-D8A1, and m-D1Aa

m-D1Al energy = -783.238878301 hartree
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