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1 General experimental information

All solvents and chemicals were purchased from Alfa Aesar and J&K and used without
further purification, unless specifically mentioned. Cellular imaging trackers were purchased from
Invitrogen (Life Technologies). The 'H NMR spectroscopic measurements were carried out using
a Varian-300 NMR or a Bruker-400 NMR spectrometer, at 300 MHz or 400 MHz, respectively.
Tetramethysilane (TMS) is used as the internal reference. The F NMR spectroscopic
measurements were carried out using a Varian-300 NMR and CF;COOH was selected as the
external reference. Electrospray ionization (ESI) mass spectra were performed on a Fourier
Transform Ion Cyclotron Resonance Mass Spectrometer (FT-ICR, Bruker, USA). FT-IR spectra
were taken on a Nicolet iN10 MX Fourier Transform Infrared Spectrometer. The steady-state
absorption spectra were attained on an Agilent 8453 UV-vis spectrophotometer in 1cm path length
quartz cells. Single-photon luminescence spectra were recorded using fluorescence lifetime and
steady state spectrophotometer (Edinburgh Instrument FLS920). Quantum yields of one photon
emission of all the synthesized compounds were measured relative to the fluorescence of
Rhodamine B in ethanol or fluorescein in 1M NaOH aqueous solution. The two-photon absorption
cross section of the probes was calculated at each wavelength relative to Rhodamine B as standard.
The two photon fluorescence data was acquired using a Tsunami femtosecond Ti: Sapphire laser
(pulse width <100fs, 80 MHz repetition rate, tuning range 740-880 nm, Spectra Physics Inc.,
USA). Cyclic voltammetry experiments were recorded on a Shanghai Chenhua CHI660C
electrochemical workstation. A glassy carbon electrode was selected as working electrode while
SCE (saturated calomel electrode) served as reference electrode; the auxiliary electrode was a
platinum wire. Confocal fluorescent images of living cells were performed using Nikon A1R-si
Laser Scanning Confocal Microscope (Japan), equipped with lasers of 405/488/543/638 nm.
Several lasers and channels were used to obtain images. Two photon fluorescence microscopy
images were performed on a modified Olympus Fluoview FVIO00MPE microscope system
equipped with an excitation light laser provided by a modelocked Ti: sapphire laser, (Mai Tai,
Spectra-Physics Inc., USA).



2 Synthesis and characterization

All the reactions were carried out under nitrogen. To monitor the reactions, thin-layer

chromatography was performed and visualized by 254 nm U V-illumination.

2.1 Structure of salicylaldehydes and diamines used in this work:
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Figure S1 Summary of the structures of salicylaldehydes and diamines used in this work

2.2 Synthesis and characterization of diamine

All diamines except a6 are commercially available. Thiophene-3,4-diamine (a10) was used in
the form of dihydrochloride.

Synthesis of a6

Diamine a6 was prepared according to the reported literature'. Light gray solid was obtained.
'H NMR (400MHz, CDCls): & (ppm) 3.40 (4H, s, NH,).

F NMR (282MHz, CH,CL,): & (ppm) -95.82 (2F, m), -85.54 (2F, m).

FT-IR (KBr pellete, cm 1): 3441 (s, N-H), 3341 (s, N-H).



2.3 Synthesis of salicylaldehyde derivatives

Salicylaldehyde s1 and s9 are commercially available. Salicylaldehyde s6, s7, S8 were prepared
according to the reported literature.”

2.3.1 Synthesis of s2
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Scheme S1. Synthetic route for preparation of s2: (i) 3-bromoprop-1-yne, K,CO3, CH3CN, reflux,
12h; (i) BBr3;, DCM, -78 °C to r.t., 16h; (iii-1) POCl;, DMF, 0°C to r.t., 12h; (iii-2) icy H,O.

s2-1 3-methoxy-N,N-di(prop-2-ynyl)aniline

A reaction mixture of 3-methoxyaniline (2.0 g, 15.0 mmol), 3-bromoprop-1-yne (3.6 g, 30.0 mmol)
and K,COs(2.0g, 15.0 mmol) in acetonitrile (50 mL) was refluxed under nitrogen for 12 h. After
filtration and evaporation, the remaining liquid residue was purified by column chromatography to
give $2-1 as yellow oil (2.0g, 68%).

'H NMR (CDCls, 300 MHz): & (ppm) 7.20 (1H, t, J = 16.2 Hz, ArH), 6.56 (1H, dd, J,= 8.1 Hz, J,
= 2.1 Hz, ArH), 6.52 (1H, t, ] = 4.8 Hz, ArH), 6.45 (1H, dd, J,= 8.1 Hz, J,= 2.1 Hz, ArH), 4.12
(4H, d, J = 2.4 Hz, 2x CH,), 3.8 (3H, s, OCHj3), 2.26 (2H, t, ] = 4.8 Hz, 2x C=CH).

§2-2 3-(diprop-2-ynylamino)phenol

Compound s2-1 (2.0 g, 10.0 mmol) was dissolved in 10 mL redistilled CH,Cl,, and boron
tribromide (1.2 mL, 12.0 mmol) was added at -78°C. The mixture was warmed slowly to room
temperature and stirred for 16 h. Cold methanol was added to quench extra boron tribromide.
After evaporation and extraction (using CH,Cl, and H,0), the residue was purified by column
chromatography to give s2-2 as yellow oil (0.9 g, 49%).

'H NMR (300 MHz, CDCls): & (ppm) 7.11 (1H, t, J = 5.4 Hz, ArH), 6.50 (1H, dd, J,= 7.8 Hz, J,=
2.4 Hz, ArH), 6.45 (1H, t, J =4.5 Hz, ArH), 6.37 (1H, dd, J, = 7.8 Hz, J, = 2.4 Hz, ArH), 4.05 (4H,
d,J=2.4 Hz, 2x CH,), 2.24 (2H, t, ] = 4.8 Hz, 2x C=CH).

s2 4-(diprop-2-ynylamino)-2-hydroxybenzaldehyde

POCI3 (0.8 mL, 5.0 mM) was added slowly in anhydrous DMF (5 mL) in the ice-water bath and
stirred for 30 min. Then compound s2-2 (0.9 g, 5.0 mmol) dissolved in DMF was added in drops.
The mixture was slowly warmed to room temperature and stirred overnight. The reaction solution
was poured into ice, stirred for a few minutes, and filtered to give s2 as brown solid (610.0 mg,

58%).



'"H NMR (300 MHz, CDCl3): & (ppm) 11.48 (1H, s, OH), 9.63 (1H, s, CHO), 7.40 (1H, d, ] = 8.4
Hz, ArH), 6.50 (1H, dd, ], = 8.4 Hz, J,= 2.7 Hz, ArH), 6.36 (1H, d, J = 2.4 Hz, ArH), 4.03 (4H, d,
J=2.4Hz, 2x CH,), 2.24 2H, t, J = 2.4 Hz, 2x C=CH).

2.3.2 Synthesis of s3
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Scheme S2. Synthetic route for preparation of s3: (i) Br(CH,),Br, KOH, CH3CN, reflux, 12h; (ii-1)
POCI;, DMF, 0°C to r.t., 30min; (ii-2) icy H,O, 30min. (iii) BBr;, DCM, -78°C to r.t., 16h.

s3-1 1-(3-methoxyphenyl)pyrrolidine

3-methoxy-N-methylaniline (3 g, 21.9 mmol), 1,4-dibromobutane (5 g, 23.1 mmol) and KOH (3.1
g, 55.4 mmol) were mixed in 30 mL CH3;CN and the mixture was refluxed for 12 h. After filtration
and evaporation, the remaining liquid residue was purified by column chromatography to give
§3-1 as yellow oil (2.33 g, 60%).

'H NMR (300 MHz, CDCLy): & (ppm) 7.13 (1H, t, ] = 8.1Hz, ArH), 6.22 (2H, m, ArH), 6.11 (1H, t, J
= 2.4 Hz, ArH), 3.80 (3H, s, OCHj;), 3.26 (4H, m, 2x NCH,), 1.99 (4H, m, 2x NCH,CH,).

§3-2 2-methoxy-4-(pyrrolidin-1-yl)benzaldehyde

POCI; (1.3 mL, 13.9 mmol) was slowly added into anhydrous DMF (1.5 mL) in ice-water bath
and stirred for 30 minutes. Then s3-1 (2.5g, 14.1 mmol) was added in drops. The mixture was
slowly warmed to room temperature and stirred for additional 20 min. Then the reaction was
quenched by 10 mL icy water with vigorous stirring and saturated aqueous NaHCOj5 solution was
used to tune pH to 7~8. Ethyl acetate is used as extractant, each 20 mL. The organic phase
containing only one solute (monitored by TLC, PE: EA 3:1) was merged and dried by anhydrous
Na,SO,. After evaporation, product $3-2 was obtained as a while solid (1.80 g, 62%).

'H NMR (300 MHz, CDCls): & (ppm) 10.13 (1H, s, CHO), 7.70 (1H, d, J = 8.7 Hz, ArH), 6.18
(1H, dd, J, = 8.8 Hz, J, = 1.4 Hz, ArH), 591 (1H, d, ] = 1.7 Hz, ArH), 3.89 (3H, s, OCH3), 3.44
(4H, m, NCH,), 2.03 (4H, m, NCH,CH,).

s3 2-hydroxy-4-(pyrrolidin-1-yl)benzaldehyde

§3-2 (1.45 g, 7.1 mmol) was dissolved in 30 mL CH,Cl, under N, and boron tribromide (1.6 mL,
17.2 mmol) was added at -78°C. The mixture was warmed slowly to room temperature and stirred
for 16 hours. Cold methanol and icy water was added to quench reaction and saturated aqueous

NaHCOj; solution was used to tune pH to 7~8. After extracting three times by ethyl acetate, each
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25 mL, the organic layer was merged and dried by anhydrous Na,SO, It was then purified by
column chromatography (eluent PE: EA 10:1) to give product s3 as a yellow solid (1.04 g, 77%).
'H NMR (300 MHz, CDCls): & (ppm) 11.69 (1H, s, OH), 9.50 (1H, s, CHO), 7.28 (1H, d, J =
8.9Hz, ArH), 6.17 (1H, dd, J, =2.1Hz, J, = 8.7Hz, ArH), 5.97 (1H, d, J = 2.0Hz, ArH), 3.38 (4H, t,
J=6.6Hz, NCH,), 2.04 (4H, m, NCH,CH,).

2.3.3 Synthesis of s4
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Scheme S3. Synthetic route for preparation of s4: (i) BrCH,CH,Br, KHCO;, CH3CN, reflux, 12h;
(ii-1) POCl3, DMF, 0°C to r.t., 30min; (ii-2) icy H,O, 30min. (iii) BBr;, DCM, -78°C to r.t., 16h;
(iv) morpholine, KHCOs3, KI, CH;CN, reflux, 12h.

s4-1 N-(2-bromoethyl)-3-methoxy-N-methylaniline

A reaction mixture of 3-methoxy-N-methylaniline (2.0 g, 14 mmol), 1, 2-dibromoethane (27.5 g,
140 mmol) and KHCOj; (1.7 g, 17 mmol) in acetonitrile (30 mL) was refluxed under nitrogen for
12 h. After filtration and evaporation, the remaining liquid residue was purified by column
chromatography to give s4-1 as yellow oil (2.04 g, 57%).

'H NMR (300 MHz, CDCl;): & (ppm) 7.01 (1H, m, ArH), 6.20 (3H, m, ArH), 4.91 (3H, s, OCH3),
3.69 (2H, t, J =15.3Hz, NCH,), 3.49 (2H, t, J = 15.3Hz, CH,Br), 2.96 (3H, s, NCHs).

s4-2 4-((2-chloroethyl)(methyl)amino)-2-methoxybenzaldehyde

POCI; (1.0 mL, 10.7 mmol) was slowly added into anhydrous DMF (1.2 mL) in ice-water bath
and stirred for 30 minutes. Then $4-1 (3.0 g, 12.3 mmol) was added in drops. The mixture was
slowly warmed to room temperature and stirred for additional 20 minutes. Then the reaction was
quenched by 10mL icy water with vigorous stirring and saturated aqueous NaHCOj; solution was
used to tune pH to 7~8. Ethyl acetate is used as extractant, each 20 mL. The organic phase
containing only one solute (monitored by TLC, PE: EA 3:1) was merged and dried by anhydrous
Na,SO4. After evaporation, product s4-2 was obtained as a while solid (2.15 g, 74%).

'H NMR (400 MHz, CDCls): & (ppm) 10.18 (1H, s, CHO), 7.44 (1H, d, ] = 8.9Hz, ArH), 6.32 (1H,
dd, J,=2.2Hz, J,= 8.8Hz, ArH), 6.09 (1H, d, J = 2.2Hz, ArH), 3.91 (3H, s, OCHs3), 3.78 (2H, t,J =
6.8Hz, NCHy), 3.67 (2H, t, J = 6.5Hz, CH,Br), 3.14 (3H, s, NCHj3).

s4-3 4-((2-chloroethyl)(methyl)amino)-2-hydroxybenzaldehyde



s4-2 (1.2 g, 5.3 mmol) was dissolved in 30mL CH,Cl, under N,, and boron tribromide (1.2 mL,
12.9 mmol) was added at -78°C. The mixture was warmed slowly to room temperature and stirred
for 16 hours. Cold methanol and icy water was added to quench reaction and saturated aqueous
NaHCOj; solution was used to tune pH to 7~8. After extracting three times by ethyl acetate, each
25 mL, the organic layer was merged and dried by anhydrous Na,SO, It was then purified by
column chromatography (eluent PE: EA 10:1) to give product s4-3 as yellow solid (1.02 g, 91%).
'H NMR (300 MHz, CDCls): & (ppm) 11.58 (1H, s, OH), 9.58 (1H, s, CHO), 7.35 (1H, d, ] = 8.7
Hz, ArH), 6.33 (1H, dd, J;=8.7 Hz, J,=2.4 Hz, ArH), 6.14 (1H, d, ] =2.4 Hz, ArH), 3.77 2H, t,J
=13.2 Hz, NCH,), 3.67 (2H, t, ] = 13.2 Hz, CH,Br), 3.14 (3H, s, NCH3),.

s4 2-hydroxy-4-(methyl(2-morpholinoethyl)amino)benzaldehyde

s4-3 (1.4 g, 6.6 mmol), KHCOs (1.32 g, 13.2 mmol), KI (3.3 g, 19.9 mmol) was mixed by 40 mL
CH;CN under N, and morpholine (5 mL, excess) was then added dropwise. The mixture was
refluxed for 12 hours, and after filtration, excess morpholine and solvent of the filtrate was
removed under reduced pressure. The brown residue was dissolved in CH,Cl,, and was then
purified by column chromatography to give s4 as orange oil (1.45 g, 84%).

'H NMR (400 MHz, CDCls): & (ppm) 11.60 (1H, s, OH), 9.53 (1H, s, CHO), 7.29 (1H, d, ] =
8.9Hz, ArH), 6.30 (1H, dd, J, = 2.3Hz, J, = 8.9Hz, ArH), 6.10 (1H, d, J = 2.1Hz, ArH), 3.71 (4H,
m, CH,OCH,), 3.54 (2H, t, ] = 7.2Hz, N(CH3)CH>), 3.07 (3H, s, NCHj3), 2.56 (2H, t, J = 7.2Hz,
N(CH3)CH,CH,), 2.50 (4H, m, CH,CH,OCH,CH,).

2.3.4 Synthesis of S5

CHO CHO

OH i OH

(0}
—_——
55%
N~ N~
- cl I\O

s4-3 s5

Scheme S4. Synthetic route for preparation of s5: (i) piperidine, KHCO3, KI, CH;CN, reflux, 12h.

S5 2-hydroxy-4-(methyl(2-(piperidin-1-yl)ethyl)amino)benzaldehyde

54-3 (0.25 g, 0.95 mmol), KHCO; (0.15 g, 1.5 mmol), KI (0.24g, 1.5 mmol) was mixed with 20
mL CH;CN under N, and piperidine (0.5 mL, excess) was then added dropwise. The mixture was
refluxed for 12h, and after filtration, excess piperidine and solvent of the filtrate was removed
under reduced pressure. The brown residue was dissolved in CH,Cl,, which was purified by
column chromatography to give S5 as red solid (0.14 g, 55%).

'H NMR (400 MHz, CDCl;): & (ppm) 11.61 (1H, s, OH), 9.52 (1H, s, CHO), 7.28 (1H, d, ] = 8.9
Hz, ArH ), 6.31 (1H, m, ArH), 6.09 (1H, d, J = 2.3 Hz, ArH), 3.55 (2H, m, N(CH;)CH,), 3.06 (3H,



s, NCH3), 2.52 (2H, m, N(CH;)CH,CHa), 2.46 (4H, m, 2x CH,), 1.61 (4H, m, 2x CH.), 1.47 (2H,
m, CHz)

2.3.5 Synthesis of s10
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Scheme S5. Synthetic route for preparation of s10: (i) BrCH,CH,Br, KHCO;, CH;CN, reflux, 12h;
(i1) morpholine, KHCO;, KI, CH;CN, reflux, 12h.

s10-1 4-(2-bromoethoxy)-2-hydroxybenzaldehyde

A reaction mixture of 2,4-dihydroxybenzaldehyde, 1,2-dibromoethane and KHCOj; in acetonitrile
was refluxed under nitrogen for 12 h. After filtration and evaporation, the remaining liquid residue
was purified by column chromatography to give s10-1 as white solid (60%).

'H NMR (400 MHz, CDCL3): & (ppm) 11.46 (1H, s, OH), 9.74 (1H, s, CHO), 7.46 (1H, d, J = 8.7
Hz, ArH), 6.57 (1H, dd, J; = 8.7 Hz, J,=2.4 Hz, ArH), 6.43 (1H, d, J = 2.3 Hz, ArH), 4.34 (2H, t,
J=6.2 Hz, CH;Br), 3.65 (2H, t, ] = 6.2 Hz, OCH,).

s10 2-hydroxy-4-(2-morpholinoethoxy)benzaldehyde

s10-1 (0.8 g, 3.3 mmol), KHCO; (0.65g, 6.5 mmol), KI (1.63 g, 9.8 mmol) was mixed with 40 mL
CH;CN under N, and morpholine (5 mL, excess) was then added dropwise. The mixture was
refluxed for 12h, and after filtration, excess morpholine and solvent of the filtrate was removed
under reduced pressure. The brown residue was dissolved in CH,Cl,, which was purified by
column chromatography to give s10as orange oil (0.54 g, 66%).

'H NMR (400 MHz, CDCL3): & (ppm) 11.46 (1H, s, OH), 9.72 (1H, s, CHO), 7.43 (1H, d, J = 8.7
Hz, ArH), 6.55 (1H, dd, J; = 8.7 Hz, J,= 2.3 Hz, ArH), 6.43 (1H, d, J = 2.3 Hz, ArH), 4.16 (2H, t,
J=6.2 Hz, CH,Br), 3.73 (4H, m, CH,CH,OCH,CH,), 2.82 (2H, t, ] = 6.2 Hz, OCH,), 2.57 (4H, m,
CH,0OCHy,).

2.4 Synthesis and characterization of ZnSalen/Salophen complexes
2.4.1 Synthetic Procedures:
Unless specially mentioned, ZnSalen/Salophens are synthesized according to the following
general methods.
Two equivalents of salicylaldehyde derivative and one equivalent of diamine were dissolved
in ethanol. After stirring at room temperature for 1h, 1.05 equiv. of Zn(OAc), -H,O was added and
the mixture was kept stirring and refluxing for additional 16h, during which some precipitate

formed. After cooling to the room temperature, the mixture was filtered and the solid was washed
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in turn by water, methanol, ethyl acetate (or dichloromethane, acetone), and petroleum ether, 1mL
each time, to remove the extra zinc salt, diamine and salicylaldehyde derivatives. After dried
under reduced pressure, the product was obtained as powder or sheet-like solid.

A typical synthetic procedure of ZnSalen (synthesis of al1s9):

OH

NC CN
NC  CN E1OH =N, N=
+ =+ Zn(0Ac),2H,0 ———= oz
HoN NH, reflux, o ©
N 12h
N N

Scheme S6. Synthetic route for preparation of a1s9.

59 (50.0 mg, 0.23 mmol) and al (12.4 mg, 0.12 mmol) were dissolved in 10mL ethanol. After
stirring at room temperature for 1h, Zn(OAc),"H,O (25.3mg, 0.12 mmol) was added and the
mixture was kept stirring and refluxing for additional 16h. After cooling to the room temperature,
the mixture was filtered and the brown solid was washed in turn by water, methanol, ethyl acetate
and petroleum ether, ImL each time. After drying under reduced pressure, the product als9 was

obtained as red-brown powder.

2.4.2 Characterization of ZnSalen/Salophens
alsl

CN
N=

NG
=N_
o Yo
N N
. _J

Dark green solid, yield 75%.

'H NMR (400 MHz, d°-DMSO): & (ppm) 8.12 (2H, s, 2x CH=N), 7.18 (2H, d, J = 9.1Hz, ArH),
6.23 (2H, d, T = 9.1Hz, ArH), 5.83 (2H, s, ArH), 3.41 (8H, m, 4x CH,), 1.15 (12H, t, ] = 6.3Hz, 4x
CHa).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for CasHaoN¢O,Zn ([M+H]") 521.16380, found
521.16324.

FT-IR (KBr pellete, cm™'): 2974 (C-H), 2930 (C-H), 2210 (C=N), 1616 (C=N), 1568 (Ar C=C),
1489 (Ar C=C), 1443 (Ar C=C), 1180 (C-O).

UV-vis (DMSO) Amax, nm (log €): 387 (4.79), 439 (4.39), 593 (4.93)

als2
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NC CN
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Brown solid, yield 77%.

'H NMR (400 MHz, d°-DMSO): & (ppm) 8.27 (2H, s, 2x CH=N), 7.30 (2H, d, J = 9.2Hz, ArH),
6.37 (2H, dd, J, = 9.1Hz, J, = 2.4Hz, ArH), 6.10 (2H, d, ] = 2.4Hz, ArH), 4.27 (8H, d, ] = 1.9Hz,
4x CH,), 3.26 (4H, t, ] = 2.2Hz, 4x C=CH).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C3HyN¢O,Zn ([M+H]") 561.10120, found
561.10172.

FT-IR (KBr pellete, cm™ '): 3283 (C=C), 2214 (C=N), 1614 (C=N), 1574 (Ar C=C), 1499 (Ar
C=C), 1452 (Ar C=C), 1180 (C-0).

UV-vis (DMSO) Amax, nm (log €): 377 (4.69), 420 (4.33), 578 (4.78).

als3

C

NG CN
=N_ N=
/Zn\
0" o
O a

Brown solid, yield 69%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 8.13 (2H, s, 2x CH=N), 7.18 (2H, d, J = 9.0Hz, ArH),
6.15 (2H, dd, I, = 1.9Hz, J, = 9.0Hz, ArH), 5.71 (2H, d, ] = 1.7Hz, ArH), 3.36 (8H, m, 4x NCH,),
1.96 (8H, m, 4x NCH,CH,).

HR MS (ESI+, DMSO, FT-ICR): m/z calcd. for CysH35N¢NaO,Zn ([M+Na]+) 549.19324, found
549.19400.

FT-IR (KBr pellete, cm™ '): 2970 (C-H), 2860 (C-H), 2205 (C=N), 1620 (C=N), 1577 (Ar C=C),
1516 (Ar C=C), 1495 (Ar C=C), 1447 (Ar C=C), 1188 (C-O).

UV-vis (DMSO) A, nm (log €): 387 (4.70), 439 (4.33), 593 (4.81)

als4
NC__ CN
=
=N_ N=
Zn
o Yo
N N
d W~ /N b
\__/ \__/

Black solid, yield 50%.
'H NMR (400 MHz, d®-DMSO): & (ppm) 8.14 (2H, s, 2x CH=N), 7.17 (2H, d, J = 9.2 Hz, ArH), 6.31
(2H, d, 1 =9.1 Hz, ArH), 5.84 (2H, s, ArH), 3.59 (8H, s, 2x CH,OCHy,), 3.45 (4H, m, 2x N(CH;)CH,),
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3.01 (6H, s, 2x CHs), 2.35 (8H, s, 2x CH,CH,OCH,CH,), 2.30 (4H, t, ] = 6.8Hz, 2x
N(CH;)CH,CH,).

HR MS (ESI’, DMSO, FT-ICR): m/z caled. for CyHioNsO4Zn (IM+H]") 663.23852, found
663.23832.

FT-IR (KBr pellete, cm '): 2949(C-H), 2208 (C=N), 1614 (C=N), 1568 (Ar C=C), 1516 (Ar C=C),
1493 (Ar C=C), 1441 (Ar C=C), 1180 (O-H).

UV-vis (DMSO) Amax, nm (log €): 387 (4.75), 437 (4.45), 593 (4.82).

alss

NC CN
=
=N_ N=
ey
(e} (0]
O O
Viridis solid, yield 49%.
"H NMR (400 MHz, d6-DMSO): d (ppm) 8.14 (2H, s, 2x CH=N), 7.16 (2H, d, J = 9.3Hz, ArH), 6.26
(2H, dd, J,; = 9.2Hz, J, = 2.4Hz, ArH), 5.83 (2H, d, J = 2.3Hz, ArH), 3.51 (4H, m, 2x N(CH;)CH>),
3.02 (6H, s, 2x CHj3), 2.43 (4H, m, 2x N(CH;)CH,CH>), 2.39 (8H, m, 4x CH,), 1.49 (8H, m, 4x
CH,), 1.38 (4H, m, 2x CH)).
HR MS (ESI+, DMSO, FT-ICR): m/z calcd. for Cs;4H43NgO,Zn ([M+H]+) 659.27950, found
659.27968.
FT-IR (KBr pellete, cm™ 1): 2930 (C-H), 2853 (C-H), 2808 (C-H), 2210 (C=N), 1614 (C=N), 1568
(Ar C=C), 1514 (Ar C=C), 1493 (Ar C=C), 1443 (Ar C=C).
UV-vis (DMSO) Apax, nm (log €): 387 (4.74), 439 (4.37), 594 (4.89).

als6

NC CN

,N‘ /N,

/Zn\
O O
N/_¥N NJ_\N
SR AR

HO N N OH

Black solid, yield 41%.
'H NMR (400 MHz, d®-DMSO): & (ppm) 8.14 (s, 2H, 2x CH=N), 7.17 (d, 2H, ] = 9.3 Hz, ArH),
6.31 (2H, dd, J;=2.2 Hz, J, = 9.2 Hz, ArH), 5.84 (2H, d, J = 2.1 Hz, ArH), 4.39 (2H, s, 2x OH),
3.49 (4H, t, ] = 5.9 Hz, 2x CH,0H), 3.43 (4H, m, 2x N(CH;)CH,), 3.01 (6H, s, 2x CHj3), 2.3-2.5
(20H, m, 10x CH,), 2.28 (4H, t, ] = 6.6Hz, CH,), 1.70 (4H, m, 2x CH,CH,CH,).
HR MS (ESI+, DMSO, FT-ICR): m/z calcd. for Cs;sHs3N19gO04Zn ([M+H]+) 777.35372, found
777.35141.
FT-IR (KBr pellete, cm '): 3418 (O-H), 2940 (C-H), 2827 (C-H), 2208 (C=N), 1616 (C=N), 1568
(Ar C=C), 1518 (Ar C=C), 1493 (Ar C=C), 1458 (Ar C=C).
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UV-vis (DMSO) Aax, nm (log €): 387 (4.67), 439 (4.30), 595 (4.78).

als7

NC CN

=N_ N=

zn
o o
<7\ S\

( NN M N
= 2Cc1 =

Red solid, yield 56%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 9.10 (4H, d, J = 5.6 Hz, pyH), 8.61 (2H, t, ] = 7.8 Hz, pyH),
8.17 (4H, t, ] = 6.7 Hz, pyH), 8.14 (2H, s, 2x CH=N), 7.18 (2H, d, ] = 9.3 Hz, ArH), 6.26 (2H, dd, J, =
2.4 Hz, J, = 9.1 Hz, ArH), 5.80 (2H, d, J = 2.2 Hz, ArH), 4.68 (4H, m, 2x py-CH,), 3.53 (4H, m, 2x
N(CH3)CH,), 2.99 (6H, s, 2x CHj), 2.24 (4H, m, 2x pyCH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for CssH3¢CINgO,Zn ([M-CI]") 711.19357, found
711.19157.

FT-IR (KBr pellete, cm™ '): 2920 (C-H), 2851 (C-H), 2208 (C=N), 1616 (C=N), 1564 (Ar C=C),
1539 (Ar C=C), 1516 (Ar C=C), 1497 (Ar C=C), 1466 (Ar C=C).

UV-vis (DMSO) Amax, nm (log €): 387 (3.03), 413 (3.08), 593 (2.97).

als8

NC N
=N_ N=
/Zn\ —
o o HQ o N_ N
Re oo
—N N— H@io
R R

Dark brown solid, yield 78%.

'H NMR (400 MHz, d°®-DMSO): & (ppm) 8.24 (s, 2H), 8.06 (s, 2H), 7.19 (d, 2H, J = 7.6 Hz), 6.40
(d, 2H, J = 7.6 Hz), 5.96 (s, 2H), 5.51 (d, 2H, J = 8.8 Hz), 5.36 (s, 2H), 5.26 (s, 2H), 5.14 (s, 2H),
4.66 (m, 6H), 3.75 (s, 2H), 3.41 (s, 4H), 3.14 (s, 6H), 3.37 (s, 2H).

HR MS (ESI+, DMSO, FT-ICR): m/z calcd. for CssHy3N1,01,Zn ([M+H]+), 923.24094; found
923.24361.

IR (KBr pellete, cm™): 3334 (C-H), 2218 (C=N), 1612 (C=N), 1574 (Ar C=C), 1512 (Ar C=C),
1431 (Ar C=C).

UV-vis (DMSO) Amax, nm (log €): 384 (4.40), 589 (4.44).

C
N

als9

Red brown solid, yield 70%.
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'H NMR (400 MHz, d®-DMSO): § (ppm) 7.95 (2H, s, 2x CH=N), 6.71 (2H, s, ArH), 3.27 (8H, m, 4x
CH,), 2.65 (4H, t, ] = 6.0 Hz, 2x CH,), 2.58 (4H, m, 2x CH,), 1.84 (8H, m, 4x CH,).

HR MS (ESI+, DMSO, FT-ICR): m/z calcd. for C3oH;9NgO,Zn ([M+H]+) 569.16380; found
569.16433.

IR (KBr pellete, cm™): 2934 (C-H), 2846 (C-H), 2205 (C=N), 1624 (C=N), 1574 (Ar C=C), 1503
(Ar C=C), 1423 (Ar C=C).

UV-vis (DMSO) Ay, nm (log €): 400 (4.95), 458 (4.44), 621 (5.04).

alslo
NC CN
=N_ N=
Zn\
o o
N ° RNV
o N N ©
__/ /

Dark red solid, yield 77%.

'H NMR (400 MHz, d°-DMSO): & (ppm) 8.39 (2H, s, 2x CH=N), 7.36 (2H, d, J = 9.3Hz, ArH),
6.25 (2H, d, J =2.4Hz, ArH), 6.23 (2H, s, ArH), 4.13 (4H, t, ] = 5.6Hz, 2x PhOCH,), 3.58 (8H, m,
4x CH,OCH,), 2.70 (4H, t, ] = 5.61Hz, 2x PhOCH,CH,), 2.47 (8H, m, 2x CH,CH,OCH,CH,).
HR MS (ESI', DMSO, FT-ICR): m/z caled. forC3pH33NgOeZn ([M+H]"), 637.17476; found
637.17312.

IR (KBr pellete, cm™): 2949 (C-H), 2922 (C-H), 2864 (C-H), 2822 (C-H), 2218 (C=N), 1614
(C=N), 1582 (Ar C=C), 1512 (Ar C=C), 1487 (Ar C=C), 1441 (Ar C=C), 1202 (C-0).

UV-vis (DMSO) Amax, nm (log €): 341 (4.50), 367 (4.40), 383 (4.43), 445 (4.11), 553 (4.57).

azsl

S
2
=N_ N=
Zn
exase
\ _/

Two equivalents of salicylaldehyde derivative (1, 50mg, 0.26 mmol), one equivalent of diamine

(a2, in the form of dihydrochloride, 24.2 mg, 0.13 mmol) and two equivalents of NaHCOj; (26mg,
0.26 mmol) were mixed in 6mL ethanol. After stirring at room temperature for lh, 1.5 equiv. of
Zn(OAc);"H,O was added and the mixture was kept stirring and refluxing for additional 16h.
After cooling to the room temperature, solvent of the mixture was evaporated under reduced
pressure and 3mL methanol was added. The mixture was filtered and the yellow filtrate was set to
volatilize at room temperature for about 20h, during which some yellow precipitate formed. After
filtering and washed with 0.5mL ethanol, a2s1 was obtained as a yellow powder (15.6 mg, yield
23%).
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'H NMR (400 MHz, d*-DMSO): & (ppm) 8.63 (2H, s, 2x CH=N), 7.48 (2H, s, thiophene H), 7.04
(2H, d, J = 9.0 Hz, ArH), 6.07 (2H, dd, J, = 8.9 Hz, J, = 2.4 Hz, ArH), 5.83 (2H, d, ] = 2.4 Hz,
ArH), 3.37 (8H, m, 4x CH,), 1.14 (12H, t, ] = 7.0 Hz, 4x CHs).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for Cs;HeN3O4S,Zn, ([2M+H]") 1053.28346, found
1053.28161.

FT-IR (KBr pellette, cm™ '): 2972 (C-H), 2928 (C-H), 1593 (C=N), 1510 (Ar C=C), 1431(Ar C=C),
1178 (Ar C=C).

UV-vis (DMSO) Amay, nm (log €): 413 (4.57), 445 (4.48).

a2s4

S

A
=N, N=
Zn
o” Yo
N AL

(o} N N o]
N/ \_/

Two equivalents of salicylaldehyde derivative (s3, 60mg, 0.23 mmol), one equivalent of diamine
(a2, in the form of dihydrochloride, 21.5 mg, 0.12mmol) and two equivalents of NaHCOj; (23mg,
0.23 mmol) were mixed in 6mL ethanol. After stirring at room temperature for 1h, 1.5 equiv. of
Zn(OAc);"H,O was added and the mixture was kept stirring and refluxing for additional 16h.
After cooling to the room temperature, solvent of the mixture was evaporated under reduced
pressure and 3mL methanol was added. The mixture was filtered and the yellow filtrate was set to
volatilize at room temperature for about 20h, during which some brown precipitate formed. After
filtering and washed with 0.5mL ethanol, a2s5 was obtained as a light brown powder (54mg, yield
71%).

'H NMR (400 MHz, d°®-DMSO): & (ppm) 8.65 (2H, s, 2x CH=N), 7.50 (2H, s, thiophene H), 7.05
(2H, d, J = 8.8Hz, ArH), 6.10 (2H, d, ] = 8.9Hz, ArH), 5.85 (2H, s, ArH), 3.58 (8H, m, CH,OCH,), 3.48
(4H, t, J = 6.8Hz, 2x N(CH;)CH,), 2.97 (6H, s, 2% CHz), 2.48 (4H, s, 2x N(CH3)CH,CH,), 2.45 (8H,
s, 2x CH,CH,OCH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C3,HyNgO4SZn ([M+H]") 669.21960, found
669.22128.

FT-IR (KBr pellete, cm™'): 2957 (C-H), 2864 (C-H), 2831 (C-H), 1584 (C=N), 1520 (Ar C=C),
1454 (Ar C=C), 1431 (Ar C=C), 1148 (C-O).

UV-vis (DMSO) Amax, nm (log €): 413 (4.51), 444 (4.40).

a3sl
=N_ N=
Zn
o)
\__ _/
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Yellow solid, yield 69%.

"H NMR (400 MHz, d¢-DMSO): & (ppm) 8.66 (2H, s, 2x CH=N), 7.69 (2H, m, ArH), 7.17 (2H, m,
ArH), 7.13 (2H, d, ] = 8.94Hz, ArH), 6.07 (2H, d, ] = 8.42Hz, ArH), 5.85 (2H, s, ArH), 3.36 (8H,
m, 4x CH,), 1.14 (12H, t, ] = 6.74Hz, 4x CH3).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for CogH33N40,Zn ([M+H]") 521.18895, found
521.19134.

FT-IR (KBr pellete, cm™'): 2970 (C-H), 2922 (C-H), 1605 (C=N), 1568 (Ar C=C), 1506 (Ar C=C),
1429 (Ar C=C), 1190 (C-O).

UV-vis (DMSO) Amax, nm (log €): 390 (4.65), 449 (4.48).

a3s3
=
ooy
O (6]
! O

Yellow solid, yield 68%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 8.66 (2H, s, 2x CH=N), 7.68 (2H, m, ArH), 7.17 (2H, m,
ArH), 7.14 (2H, d, ] = 9.0 Hz, ArH), 5.98 (2H, dd, J, = 8.8 Hz, J, = 2.2 Hz, ArH), 5.71 (2H, d,J =
2.1 Hz, ArH), 3.30 (8H, m, 4x NCH,), 1.96 (8H, m, 4x NCH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for CygHyoN40,Zn ([M+H]") 517.15765, found
517.15899.

FT-IR (KBr pellette, cm™'): 2974 (C-H), 2918 (C-H), 2860 (C-H), 1620 (C=N), 1578 (Ar C=C),
1516 (Ar C=C), 1495 (Ar C=C), 1447 (Ar C=C), 1188 (C-0O).

UV-vis (DMSO) Amax, nm (log €): 390 (4.63), 448 (4.56).

a3s4

=N_ N=

N N
d W ARANENER
\/ \/

Yellow solid, yield 40%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 8.68 (2H, s, 2x CH=N), 7.70 (2H, m, ArH), 7.18 (2H, m,
ArH), 7.14 (2H, d, J = 9.0 Hz, ArH), 6.10 (2H, dd, J, = 8.9 Hz, J, = 1.9 Hz, ArH), 5.84 (2H, s,
ArH), 3.58 (8H, m, 2x CH,OCH,), 3.49 (4H, t, ] = 6.8 Hz, 2x N(CH;)CH,), 2.98 (6H, s, 2x CHj3),
2.47 (8H, s, 2x CH,CH,OCH,CH,), 2.45 (4H, d, J = 4.3 Hz, 2x N(CH3)CH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C3Hs;NgO4Zn ([M+H]") 663.26318, found
663.26532.

FT-IR (KBr pellete, cm™'): 2949 (C-H), 2862 (C-H), 2816 (C-H), 1616 (C=N), 1568 (Ar C=C),

1516 (Ar C=C), 1493 (Ar C=C), 1443 (Ar C=C), 1180 (C-O).
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UV-vis (DMSO) Ay, nm (log €): 391 (4.64), 446 (4.47).

a3sl10
=
/Zn\
O (6]
AN Ve 0—\_Nﬁ\o
N _/

Yellow solid, yield 72%.

'H NMR (400 MHz, d*-DMSO): & (ppm) 8.87 (2H, s, 2x CH=N), 7.80 (2H, dd, J, = 6.2Hz, J, =
3.5 Hz, ArH), 7.29 (4H, m, ArH), 6.17 (4H, m, ArH), 4.09 (4H, t, J = 5.7Hz, 2x PhOCH,), 3.59
(8H, m, 4x CH,OCH,), 2.70 (4H, t, ] = 5.7Hz, 2x PhOCH,CH,), 2.48 (8H, d, J = 4.5Hz, 2x
CH,CH,OCH,CH),).

HR MS (ESI', DMSO, FT-ICR): m/z caled. forC;H37N4OsZn ([M+H]") 637.19991, found
637.19884.

FT-IR (KBr pellete, cm™'): 2922 (C-H), 2855 (C-H), 1609 (C=N), 1584 (Ar C=C), 1526(Ar C=C),
1431(Ar C=C), 1194 (C-O).

UV-vis (DMSO) Amax, nm (log €): 311 (4.47), 389 (4.55), 429 (4.33).

adsl
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Yellow solid, yield 57%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 8.74 (1H, s, CH=N), 8.71 (1H, s, CH=N), 8.15 (1H, d, J
= 1.6 Hz, ArH), 7.82 (1H, d, ] = 8.7 Hz, ArH), 7.53 (1H, dd, J, = 8.4Hz, J, = 1.7 Hz, ArH), 7.15
(1H, d, J=9.1 Hz, ArH), 7.14 (1H, d, ] = 9.1 Hz, ArH), 6.13 (2H, m, ArH), 5.82 (2H, t, ] = 2.0 Hz,
ArH), 3.37 (8H, m, CH,), 1.15 (12H, t, ] = 7.0 Hz, CH3).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for CyH3NsO,Zn ([M+H]") 546.18420, found
546.18320.

FT-IR (KBr pellete, cm '): 2974 (C-H), 2930 (C-H), 2905 (C-H), 2222 (C=N), 1609 (C=N), 1568
(Ar C=C), 1503 (Ar C=C), 1435 (Ar C=C), 1204 (C-O).

UV-vis (DMSO) Amax, nm (log €): 403 (4.70), 466 (4.60).
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a4s3

CN

Yellow solid, yield 60%.

'H NMR (400 MHz, d°®-DMSO): & (ppm) 8.74 (1H, s, CH=N), 8.71 (1H, s, CH=N), 8.14 (1H, d, J
= 1.3 Hz, ArH), 7.82 (1H, d, J = 8.6 Hz, ArH), 7.53 (1H, dd, J; = 8.4 Hz, J, = 1.5 Hz, ArH), 7.16
(1H, d, J=9.0 Hz, ArH), 7.15 (1H, d, ] = 8.9 Hz, ArH), 6.03 (2H, m, ArH), 5.70 (2H, t, J = 2.0Hz,
ArH), 3.30 (8H, m, 4x NCH,), 1.96 (8H, m, 4x NCH,CH,).

HR MS (ESI", DMSO, FT-ICR): m/z caled. for ChoH,sNsO,Zn ([M+H]") 542.15290, found
542.15309.

FT-IR (KBr pellete, cm '): 2959 (C-H), 2920 (C-H), 2847 (C-H), 2218 (C=N), 1611 (C=N), 1572
(Ar C=C), 1516 (Ar C=C), 1483 (Ar C=C), 1441 (Ar C=C), 1205 (C-0O).

UV-vis (DMSO) Amax, nm (log €): 402 (4.71), 468 (4.60).
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CN

N N=
Ny
Zn
dc{ \Ob
/M N N
N~ \ VAR
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Orange solid, yield 50%.

'H NMR (400 MHz, d°®-DMSO): & (ppm) 8.76 (1H, s, CH=N), 8.73 (1H, s, CH=N), 8.16 (1H, d, J
= 1.5 Hz, ArH), 7.83 (1H, d, ] = 8.7 Hz, ArH), 7.55 (1H, dd, J, = 8.5 Hz, J, = 1.6 Hz, ArH), 7.16
(1H, d, J=9.1 Hz, ArH), 7.15 (1H, d, ] = 9.1 Hz, ArH), 6.16 (2H, m, ArH), 5.83 (2H, t,J = 2.0Hz,
ArH), 3.58 (8H, m, 2x CH,0CH,), 3.51 (4H, m, 2x N(CH;3)CH,), 3.00 (3H, s, CHj3), 2.99 (3H, s,
CH;), 2.48 (4H, s, 2x CH,CH,0OCH,CH,), 2.44 (8H, m, 2x N(CH3)CH,CH>).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C3sH4;N70,Zn ([M+H]") 688.25843, found
688.25907.

FT-IR (KBr pellete, cm™ '): 2954 (C-H), 2916 (C-H), 2855 (C-H), 2818 (C-H), 2222 (C=N), 1604
(C=N), 1564 (Ar C=C), 1512 (Ar C=C), 1431 (Ar C=C), 1205 (Ar C=C).

UV-vis (DMSO) Amax, nm (log €): 403 (4.67), 467 (4.56).
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Yellow solid, yield 79%.

'H NMR (400 MHz, d°-DMSO): & (ppm) 8.95 (2H, m, 2x CH=N), 8.30 (1H, s, ArH), 7.96 (1H, d,
J = 8.5Hz, ArH), 7.70 (1H, d, J = 8.5Hz, ArH), 7.29 (2H, t, ] = 8.6Hz, ArH), 6.20 (4H, d, J =
7.1Hz, ArH), 4.11 (4 H, t, J = 5.5Hz, 2x PhOCH,), 3.59 (8H, m, 4x CH,OCH,), 2.70 (4H, t,J =
5.6Hz, 2x PhOCH,CH,), 2.45 (4H, m, 2x CH,CH,OCH,CH,).

HR MS (ESI, DMSO, FT-ICR): m/z caled. for C33H3NsOsZn ([M+H]") 662.19516, found
662.19514.

FT-IR (KBr pellete, cm™'): 2955 (C-H), 2923 (C-H), 2861 (C-H), 2821 (C-H), 2226 (C=N), 1612
(C=N), 1582 (Ar C=C), 1522 (Ar C=C), 1435 (Ar C=C), 1200 (C-0O).

UV-vis (DMSO) Amax, nm (log €): 320 (4.51), 404 (4.58), 445 (4.40).

absl
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Orange red solid, yield 81%.

'H NMR (400 MHz, DMSO): & (ppm) 8.78 (2H, s, 2x CH=N), 8.36 (2H, s, ArH), 7.14 2H, d, J =
9.2 Hz, ArH), 6.20 (2H, dd, J;, =9.1Hz, J, = 2.2 Hz, ArH), 5.81 (2H, d, ] = 2.1 Hz, ArH), 3.40 (8H,
m, 4x CH,), 1.15 (12H, t, ] = 6.9 Hz, 4x CH3).

HR MS (ESI', DMSO, FT-ICR): m/z calcd. for C30H3NgO, Zn ([M+H]") 571.17945, found
571.17919.

FT-IR (KBr pellete, cm™'): 2972 (C-H), 2924 (C-H), 2222 (C=N), 1607 (C=N), 1560 (Ar C=C),
1493 (Ar C=C), 1437 (Ar C=C), 1186 (C-0).

UV-vis (DMSO) Amax, nm (log €): 428 (4.68), 504 (4.51).

abs3

NC CN

=
O Q

Orange red solid, yield 91%.
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'H NMR (400 MHz, DMSO): & (ppm) 8.79 (2H, s, 2x CH=N), 8.35 (2H, s, ArH), 7.15 (2H, d, J =
9.0 Hz, ArH), 6.10 (2H, dd, J, = 8.9Hz, J, = 2.1 Hz, ArH), 5.69 (2H, d, ] =2.0 Hz, ArH), 3.32 (8H,
m, 4x NCH,), 1.95 (8H, m, 4x NCH,CH,).

HR MS (ESI+, DMSO, FT-ICR): m/z caled. For CgHs3N12,04Zn; ([2M+H]+) 1133.28902, found
1133.28503.

FT-IR (KBr pellete, cm ™ '): 2959 (C-H), 2920 (C-H), 2847 (C-H), 2218 (C=N), 1611 (C=N), 1572
(Ar C=C), 1516 (Ar C=C), 1483 (Ar C=C), 1441 (Ar C=C), 1205 (C-O).

UV-vis (DMSO) Amax, nm (log €): 427 (4.68), 509 (4.52).
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Orange solid, yield 70%.

'H NMR (400 MHz, d°-DMSO): & (ppm) 8.80 (2H, s, 2x CH=N), 8.37 (2H, s, ArH), 7.15 (2H, d, J
=9.2 Hz, ArH), 6.23 (2H, dd, J, = 9.1Hz, J, = 2.2 Hz, ArH), 5.82 (2H, d, J = 2.1 Hz, ArH), 3.58
(8H, m, 2x CH,OCH,), 3.52 (4H, t, ] = 6.8 Hz, 2x N(CH3)CH,), 3.01 (6H, s, 2x CH3), 2.48 (8H, s,
2x CH,CH,OCH,CH>), 2.44 (4H, m, 2x N(CH3)CH,CH>).

HR MS (ESIY, DMSO, FT-ICR): m/z calcd. for CssHyNgOsZn ([M+H]") 713.25367, found
713.25365.

FT-IR (KBr pellete, cm™'): 2949 (C-H), 2918 (C-H), 2858 (C-H), 2814 (C-H), 2224 (C=N), 1603
(C=N), 1562 (Ar C=C), 1514 (Ar C=C), 1497 (Ar C=C), 1443 (Ar C=C), 1219 (C-O).

UV-vis (DMSO) Ay, nm (log €): 428 (4.67), 508 (4.52).
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Orange solid, yield 48%.
'H NMR (400 MHz, d®-DMSO): & (ppm) 9.01 (2H, s, 2x CH=N), 8.53 (2H, s, ArH), 7.28 2H, d, ] =
8.5Hz, ArH), 6.23 (4H, m, ArH), 4.12 (4H, t, J = 5.2Hz, 2x PhO-CH,), 3.59 (8H, d, J = 4.0Hz, 4%
CH,OCH,), 2.70 (4H, t, J = 5.2Hz, 2x PhOCH,CH,), 2.47 (8H, m, 2x CH,CH,OCH,CH,).
HR MS (ESI, DMSO, FT-ICR): m/z caled. for C33H3sNgOsZn ([M+H]") 687.19041, found
687.18950.
FT-IR (KBr pellete, cm '): 2931 (C-H), 2856 (C-H), 2830 (C-H), 2228 (C=N), 1612 (C=N), 1574
(Ar C=C), 1514 (Ar C=C), 1439 (Ar C=C), 1215 (C-0).

20



UV-vis (DMSO) Amax, nm (log €): 333 (4.52), 422 (4.62), 470 (4.42).
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Yellow solid, yield 33%.

'H NMR (400 MHz, d°-DMSO): & (ppm) 8.58 (2H, s, CH=N), 7.00 (2H, d, ] = 9.1 Hz, ArH), 6.09
(2H, dd, J; =9.0Hz, J, = 2.4 Hz, ArH), 5.79 (2H, d, ] = 2.1 Hz, ArH), 3.37 (8H, m, 4x CH,), 1.13
(12H, t,J = 7.0 Hz, 4x CHj).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for CssHs7NgO4FgZn, ([2M+H]") 1185.29525 found
1185.29194.

FT-IR (KBr pellete, cm™'): 2974 (C-H), 2928 (C-H), 1614 (C=N), 1566 (Ar C=C), 1487 (Ar C=C),
1429 (Ar C=C), 1186 (C-0O).

UV-vis (DMSO) Amax, nm (log €): 389 (4.85), 452 (4.51).

a6s3

Orange solid, yield 36%.

'"H NMR (400 MHz, d°-Pyr): & (ppm) 8.91 (2H, s, 2x CH=N), 7.25 (2H, d, J = 8.9 Hz, ArH), 6.31
(2H, d, J = 2.2 Hz, ArH), 6.15 (2H, dd, J, = 8.8Hz, J, = 2.3 Hz, ArH), 3.14 (8H, t, J = 6.5 Hz, 4x
NCH,), 1.59 (8H, m, 4x NCH,CH,).

HR MS (ESI", DMSO, FT-ICR): m/z calcd. for CosHysFuN4O,Zn ([M+H]) 589.11996, found
589.12052.

FT-IR (KBr pellete, cm™'): 2961 (C-H), 2858 (C-H), 1614 (C=N), 1560 (Ar C=C), 1516 (Ar C=C),
1483 (Ar C=C), 1449 (Ar C=C), 1225 (C-0).

UV-vis (DMSO) Amax, nm (log €): 390 (4.80), 451 (4.47).
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Orange solid, yield 30%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 8.60 (2H, s, 2x CH=N), 7.02 (2H, d, ] = 9.1 Hz, ArH),
6.12 (2H, dd, J, = 9.0Hz, J, = 2.3Hz, ArH), 5.80 (2H, d, J = 2.0 Hz, ArH), 3.57 (8H, m, 2x
CH,0CH,), 3.49 (4H, t, J] = 7.0 Hz, 2x N(CH;)CH,), 2.98 (6H, s, 2x CHj), 2.46 (4H, m, 2%
CH,CH,0CH,CH,), 2.43 (8H, m, 2x N(CH;)CH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z calcd. for CesH77N,05FsZn, ([2M+H]") 1469.44370, found
1469.44221.

FT-IR (KBr pellete, cm™'): 2957 (C-H), 2918 (C-H), 2854 (C-H), 2820 (C-H), 1616 (C=N), 1568
(Ar C=C), 1514 (Ar C=C), 1487 (Ar C=C), 1443 (Ar C=C), 1205 (C-0O).

UV-vis (DMSO) Amax, nm (log €): 388 (4.82), 450 (4.49).
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Yellow solid, yield 79%.

'H NMR (400 MHz, d°-DMSO): & (ppm) 8.77 (2H, s, 2x CH=N), 7.18 (2H, d, J = 8.8Hz, ArH), 6.16
(4H, m, ArH), 4.10 (4H, t, ] = 5.7Hz, 2x PhO-CH,), 3.58 (8H, m, 4x CH,0OCH,), 2.69 (4H, t, J =
5.7Hz, 2x PhOCH,CH}), 2.47 (8H, m, 2x CH,CH,OCH,CH),).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C3H3FyN4OgZn ([M+H]") 709.16222, found
709.16168.

FT-IR (KBr pellete, cm '): 2959 (C-H), 2860 (C-H), 2820 (C-H), 1614 (C=N), 1585 (Ar C=C),
1526 (Ar C=C), 1445 (Ar C=C), 1217 (C-0).

UV-vis (DMSO) Amax, nm (log €): 312 (4.51), 386 (4.47), 426 (4.26).
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Orange solid, yield 54%.
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'H NMR (400 MHz, d®-DMSO): & (ppm) 8.88 (1H, s, pyH), 8.80 (1H, s, CH=N), 8.73 (1H, s,
CH=N), 8.24 (1H,d, J = 5.4 Hz, pyH), 7.62 (1H, d, J = 5.6 Hz, pyH), 7.14 (2H, t, ] = 9.0 Hz, ArH),
6.14 (1H, dd, J, = 9.1Hz, J, = 2.0Hz, ArH), 6.09 (1H, dd, J, = 8.6Hz, I, = 1.9Hz, ArH), 5.83 (1H, d,
J=2.1 Hz, ArH), 5.82 (1H, d, J = 2.0 Hz, ArH), 3.38 (8H, m, 4x CH,), 1.17 (12H, t, J = 6.7Hz, 4x
CH,).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for CyHiNsO.Zn ([M+H]") 522.18420, found
522.18299.

FT-IR (KBr pellete, cm '): 2972 (C-H), 2926 (C-H), 2904 (C-H), 1605 (C=N), 1562 (Ar C=C),
1487 (Ar C=C), 1437 (Ar C=C), 1200 (C-O).

UV-vis (DMSO) Amax, nm (log €): 395 (4.67), 458 (4.48).
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Brown solid, yield 59%.

'H NMR (400 MHz, d°-Pyr): & (ppm) 9.14 (1H, s, pyH), 9.03 (1H, s, CH=N), 8.90 (1H, s, CH=N),
8.48 (1H, d, J = 5.4 Hz, pyH), 7.50 (1H, d, J = 5.4 Hz, pyH), 7.36 (1H, s, ArH), 7.34 (1H, s, ArH),
6.41 (1H, s, ArH), 6.36 (1H, s, ArH), 6.15 (1H, s, ArH), 6.13 (1H, s, ArH), 3.17 (8H, m, 4x NCH,),
1.60 (8H, m, 4x NCH,CH,).

HR MS (ESI", DMSO, FT-ICR): m/z caled. for Cy;HysNsOoZn ([M+H]") 518.15290, found
518.15307.

FT-IR (KBr pellete, cm™'): 2965 (C-H), 2927 (C-H), 2858 (C-H), 1616 (C=N), 1597 (Ar C=C),
1560 (Ar C=C), 1518 (Ar C=C), 1481 (Ar C=C), 1443 (Ar C=C), 1207 (C-O).

UV-vis (DMSO) Amax, nm (log €): 396 (4.64), 456 (4.46).
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Orange solid, yield 50%.

'H NMR (400 MHz, d°-DMSO): & (ppm) 8.87 (1H, s, pyH), 8.80 (1H, s, CH=N), 8.76 (1H, s,
CH=N), 8.24 (1H, d, ] = 5.4 Hz, pyH), 7.63 (1H, d, J = 5.6 Hz, pyH), 7.16 (1H, d, ] = 9.3Hz, ArH),
7.13 (1H, d, J = 9.4Hz, ArH), 6.18 (1H, dd, J, = 9.0Hz, J, = 1.6Hz, ArH), 6.13 (1H, dd, J, = 8.9Hz,
J, = 1.6Hz, ArH), 5.84 (1H, d, ] = 1.4 Hz, ArH), 5.83 (1H, d, J = 1.4 Hz, ArH), 3.58 (8H, s, 2%
CH,0CH,), 3.50 (4H, d, J = 6.4 Hz, 2x N(CH;)CH,), 3.00 (3H, s, CH3;), 2.98 (3H, s, CHj3), 2.48

(4H, s, 2x N(CH3)CH,CH,), 2.44 (8H, m, 2x CH>CH,OCH,CH>).
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HR MS (ESI', DMSO, FT-ICR): m/z caled. for C33Hs;N;04Zn ([M+H]") 664.25843, found
664.25834.

FT-IR (KBr pellete, cm™'): 2955 (C-H), 2858 (C-H), 2822 (C-H), 2198 (C-H), 1612 (CH=N),
1593 (Ar C=C), 1562 (Ar C=C), 1514 (Ar C=C), 1493 (Ar C=C), 1441 (Ar C=C), 1202 (C-O).
UV-vis (DMSO) Amax, nm (log €): 396 (4.65), 457 (4.46).
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Yellow solid, yield 85%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 9.02 (1H, s, pyH), 9.02 (1H, s, CH=N), 8.98 (1H, s, CH=N),
8.40 (1H, d, J = 5.5Hz, pyH), 7.75 (1H, d, J = 5.6Hz, pyH), 7.30 (2H, dd, J, = 12.5Hz, J, =5.6 Hz,
ArH), 6.19 (4H, m, ArH), 4.11 (4H, m, 2x PhOCH,), 3.59 (8H, m, 4x CH,0OCH),), 2.70 (4H, t, ] =
5.6Hz, 2x PhOCH,CH}>), 2.47 (8H, m, 2x CH,CH,OCH,CH>).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C3;H3NsO¢Zn ([M+H]") 638.19516, found
638.19529.

FT-IR (KBr pellete, cm™'): 2957 (C-H), 2918 (C-H), 2858 (C-H), 2816 (C-H), 1609 (C=N), 1574
(Ar C=C), 1520 (Ar C=C), 1433 (Ar C=C), 1205 (C-O).

UV-vis (DMSO) Amay, nm (log €): 316 (4.49), 395 (4.53) , 436 (4.32).
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Yellow solid, yield 54%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 9.10 (1H, s, CH=N), 8.71 (1H, s, CH=N), 8.13 (1H, d, J
= 4.6 Hz, pyH), 8.06 (1H, d, J = 8.1 Hz, pyH), 7.16 (1H, d, ] = 8.5Hz, pyH), 7.14 (2H, m, ArH),
6.11 2H t, J = 7.6 Hz, ArH), 5.85 (2H, s, ArH), 3.37 (8H, m, 4x CH,), 1.15 (12H, t, J = 6.8 Hz, 4x
CHa).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C»;H3NsO,Zn ([M+H]") 522.18420, found
522.18415.

FT-IR (KBr pellete, cm '): 2970 (C-H), 2924 (C-H), 1593 (Ar C=C), 1553 (Ar C=C), 1504 (Ar
C=C), 1431 (Ar C=C), 1196 (C-0).

UV-vis (DMSO) Amax, nm (log €): 382 (4.46), 432 (4.60).
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Yellow solid, yield 60%.

'H NMR (400 MHz, d’-Pyr): & (ppm) 9.78 (1H, s, CH=N), 8.90 (1H, s, CH=N), 8.31 (1H, dd, J, =
4.6 Hz, J, = 1.5 Hz, pyH), 7.91 (1H, dd, J, = 8.2 Hz, J, = 1.5 Hz, pyH), 7.38 (2H, t, ] = 8.9 Hz, ArH),
7.06 (1H, dd, J, = 8.0 Hz, J, = 4.7Hz, pyH), 6.46 (1H, d, J = 2.2Hz, ArH), 6.40 (1H, d, J = 2.2Hz, ArH),
6.17 (1H, dd, J, = 8.8 Hz, J, = 2.3 Hz, ArH), 6.13 (1H, dd, J, = 8.8 Hz, J, = 2.3 Hz, ArH), 3.19 (8H, m,
4x NCH,), 1.62 (8H, m, 4x NCH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C,7H,sNsO,Zn ([M+H]") 518.15290, found
518.15376.

FT-IR (KBr pellete, cm™'): 2965 (C-H), 2858 (C-H), 1616 (C=N), 1597 (Ar C=C), 1560 (Ar C=C),
1517 (Ar C=C), 1481 (Ar C=C), 1444 (Ar C=C), 1207 (C-0O).

UV-vis (DMSO) Amax, nm (log €): 385 (4.46), 433 (4.61).
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Yellow solid, yield 40%.

'H NMR (400 MHz, d°~-DMSO): & (ppm) 9.12 (1H, s, CH=N), 8.73 (1H, s, CH=N), 8.15 (1H, dd,
J1=4.6,],=1.4 Hz, pyH), 8.08 (1H, m, pyH), 7.19 (2H, m, ArH), 7.14 (1H, d, J = 9.0 Hz, pyH),
6.17 (2H, m, ArH), 5.89 (2H, m, ArH), 3.59 (8H, m, 2x CH,0CH,), 3.50 (4H, m, 2% N(CH;)CH,),
3.00 (3H, s, CHj3), 299 (3H, s, CHj), 246 (12H, m, 2x CH,CH,OCH,CH, and 2%
N(CH3)CH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C33Hs;N;04Zn ([M+H]") 664.25843, found
664.25847.

FT-IR (KBr pellete, cm™'): 2974 (C-H), 2870 (C-H), 2765 (C-H), 1614 (C=N), 1591 (Ar C=C),
1557 (Ar C=C), 1516 (Ar C=C), 1437 (Ar C=C), 1202 (C-0).

UV-vis (DMSO) Amax, nm (log €): 385 (4.46), 429 (4.58).
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Yellow solid, yield 67%.

'H NMR (400 MHz, d°*-DMSO): & (ppm) 9.31 (1H, s, CH=N), 8.95 (1H, s, CH=N), 8.29 (1H, dd, J, =
4.6Hz, J, = 1.4 Hz, pyH), 8.23 (1H, m, pyH), 7.34 (2H, m, ArH), 7.28 (1H, d, J = 8.8Hz, pyH), 6.20
(4H, m, ArH), 4.11 (4H, m, 2x PhOCH,), 3.59 (8H, m, 4x CH,OCH,), 2.70 (4H, t, J = 5.6Hz, 2x
PhOCH,CH,), 2.47 (8H, m, 2x CH,CH,OCH,CH,).

HR MS (ESIY, DMSO, FT-ICR): m/z caled. for C3H3NsO¢Zn ([M+H]") 638.19516, found
638.19463.

FT-IR (KBr pellete, cm™'): 2961 (C-H), 2924 (C-H), 2860 (C-H), 2810 (C-H), 1607 (C=N), 1566
(Ar C=C), 1524 (Ar C=C), 1439 (Ar C=C), 1209 (C-O).

UV-vis (DMSO) Anax, nm (log €): 317 (4.38), 407 (4.52), 449 (4.33).
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Orange solid, yield 61%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 9.02 (2H, s, 2x CH=N), 8.07 (2H, s, pzH), 7.18 (2H, d, J
=9.1 Hz, ArH), 6.16 (2H, d, ] = 9.2 Hz, ArH), 5.85 (2H, s, ArH), 3.43 (8H, m, 4x CH,), 1.14 (12H,
t, ] = 6.8Hz, 4x CHj).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for CagH3N¢O,Zn ([M+H]") 523.17945, found
523.17841.

FT-IR (KBr pellete, cm™'): 2970 (C-H), 2926 (C-H), 1605 (C=N), 1578 (Ar C=C), 1491 (Ar C=C),
1427 (Ar C=C), 1198 (C-O).

UV-vis (DMSO) Amax, nm (log €): 383 (4.39), 466 (4.75), 483 (4.77).
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Orange solid, yield 37%.

'H NMR (400 MHz, d’-Pyr): § (ppm) 9.03 (2H, s, 2x CH=N), 8.07 (2H, s, pzH), 7.19 (2H, d, J =

9.0 Hz, ArH), 6.08 (2H, dd, J; =2.1 Hz, J, = 8.8 Hz, ArH), 5.73 (2H, d, ] = 2.1 Hz, ArH), 3.34 (8H,

m, 4x NCH,), 1.97 (8H, m, 4x NCH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for CygHy7NgO,Zn ([M+H]") 519.14815, found

519.14849.

FT-IR (KBr pellete, cm™'): 2966 (C-H), 2855 (C-H), 1616 (C=N), 1576 (Ar C=C), 1506 (Ar C=C),
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1477 (Ar C=C), 1456 (Ar C=C), 1434 (Ar C=C), 1200 (C-O).
UV-vis (DMSO) Amax, nm (log €): 384 (4.40), 469 (4.78), 483 (4.80).
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Orange solid, yield 24%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 9.05 (2H, s, 2x CH=N), 8.09 (2H, s, pzH), 7.19 (2H, d, J
=9.1 Hz, ArH), 6.20 (2H, dd, J; = 8.9Hz, J, = 1.6Hz, ArH), 5.85 (2H, s, ArH), 3.58 (8H, m, ArH),
3.52 (4H, t, J = 6.7 Hz, ArH), 3.02 (6H, s, 2x CHs;), 2.46 (12H, m, 2x N(CH;)CH,CH, and 2x
CH,CH,OCH,CH,).

HR MS (ESI", DMSO, FT-ICR): m/z caled. for C3HyNgO4Zn ([M+H]") 665.25637, found
665.25402.

FT-IR (KBr pellete, cm™ '): 2974 (C-H), 2870 (C-H), 2765 (C-H), 1591 (Ar C=C), 1557 (Ar C=C),
1516 (Ar C=C), 1437 (Ar C=C), 1202 (C-0O).

UV-vis (DMSO) Amax, nm (log €): 384 (4.46), 467 (4.82), 482 (4.83).
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Yellow solid, yield 70%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 9.26 (2H, s, 2x CH=N), 8.30 (2H, s, pzH), 7.37 (2H, d, J =
8.9Hz, ArH), 6.22 (4H, m, ArH), 4.13 (4H, t, ] = 5.7Hz, 2x PhOCH,), 3.59 (8H, m, 4x CH,OCH,),
2.70 (4H, dd, J; =11.2Hz, J, = 5.5 Hz, 2x PhOCH,CH,), 2.52 (8H, m, 2x CH>,CH,OCH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C3H3sN¢O¢Zn ([M+H]") 639.19041, found
639.19107.

FT-IR (KBr pellete, cm™'): 2961 (C-H), 2930(C-H), 2860(C-H), 2808(C-H), 1597 (Ar C=C), 1503
(Ar C=C), 1431 (Ar C=C), 1215 (C-0).

UV-vis (DMSO) Amax, nm (log €): 333 (4.38), 443 (4.57), 457 (4.55).
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Yellow solid, yield 53%.

'H NMR (400 MHz, d°®-DMSO): & (ppm) 8.90 (1H, s, CH=N), 8.70 (1H, s, CH=N), 8.10 (1H, d, J
= 8.4 Hz, pyH), 7.20 (2H, m, ArH and pyH), 7.11 (1H, d, J = 9.0 Hz, ArH), 6.15 (1H, dd, J, =
9.1Hz, J, = 2.0 Hz, ArH), 6.11 (1H, dd, J; =9.0Hz, J, = 2.0 Hz, ArH), 5.84 (2H, s, ArH), 3.38 (8H,
m, 4x CH,), 1.15 (12H, t, 4x CHa).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C,;H3,CIN5O,Zn ([M+H]") 556.14523, found
556.14502.

FT-IR (KBr pellete, cm™'): 2930 (C-H), 2903 (C-H), 2794 (C-H), 1597 (Ar C=C), 1553 (Ar C=C),
1504 (Ar C=C), 1433 (Ar C=C), 1209 (C-0O).

UV-vis (DMSO) Amax, nm (log €): 388 (4.50), 457 (4.68).
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Orange solid, yield 60%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 8.91 (1H, s, CH=N), 8.71 (1H, s, CH=N), 8.10 (1H, d, J
= 8.6 Hz, pyH), 7.20 (2H, m, ArH and pyH), 7.12 (1H, d, J = 8.9 Hz, ArH), 6.07 (1H, dd, J, =
8.9Hz, J, = 2.2 Hz, ArH), 6.02 (1H, dd, J; = 8.8Hz, J, = 2.2 Hz, ArH), 5.72 (1H, d, J = 2.2 Hz,
ArH), 5.71 (1H, d, J = 2.1 Hz, ArH), 3.33 (8H, m, 4x NCH,), 1.97 (8H, t, J = 5.8 Hz, 4x
NCH,CH,).

HR MS (ESI", DMSO, FT-ICR): m/z caled. for Cs4Hs3C1,N004Zn; ([2M+H]") 1103.22058, found
1103.22240.

FT-IR (KBr pellete, cm™'): 2966 (C-H), 2930 (C-H), 2858 (C-H), 1585 (Ar C=C), 1549 (Ar C=C),
1514 (Ar C=C), 1479 (Ar C=C), 1437 (Ar C=C).

UV-vis (DMSO) Amax, nm (log €): 389 (4.52), 451 (4.70).
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Orange solid, yield 17%.

'H NMR (400 MHz, d’-Pyr): & (ppm) 9.52 (1H, s, CH=N), 8.84 (1H, s, CH=N), 7.87 (1H, d, J =
8.2 Hz, pyH), 7.36 (1H, d, ] = 8.9 Hz, ArH), 7.31 (1H, d, ] = 8.9 Hz, ArH), 7.09 (1H, d, J = 8.3 Hz,
pyH), 6.57 (1H, d, J = 1.5 Hz, ArH), 6.49 (1H, d, J= 1.4 Hz, ArH), 6.35 (2H, m, ArH), 3.65(8H, m,
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2x CH,OCH,), 3.46 (4H, m, 2x N(CH;)CH,), 2.96 (3H, s, CHs), 2.93 (3H, s, CH3), 2.43 (4H, m, 2x
N(CH;)CH,CHa), 2.32 (8H, m, 2x CH,CH,OCH,CH,).

HR MS (ESI", DMSO, FT-ICR): m/z caled. for Cs3Hy CIN;O4Zn ([M+H]) 698.21945, found
698.22025.

FT-IR (KBr pellete, cm '): 2953 (C-H), 2922 (C-H), 2857 (C-H), 1589 (Ar C=C), 1551 (Ar C=C),
1514 (Ar C=C), 1435 (Ar C=C), 1204 (C-O).

UV-vis (DMSO) Ay, nm (log €): 390 (4.50), 445 (4.66).

al0s10
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Yellow solid, yield 94%.

'H NMR (400 MHz, d®-DMSO): & (ppm) 9.13 (1H, s, CH=N), 8.94 (1H, s, CH=N), 8.28 (1H, d, J =
8.7 Hz, pyH), 7.39 (2 H, t, ] = 8.5 Hz, ArH and pyH), 7.27 (1H, d, J = 8.7 Hz, ArH), 6.20 (4H, m,
ArH), 4.11 (4H, m, 2x PhOCH,), 3.59 (8H, m, 4x CH,OCH,), 2.70 (4H, m, 2x PhOCH,CH,), 2.48
(8H, m, 2x CH,CH,OCH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z caled. for C3H35sCINsOsZn ([M+H]") 672.15618, found
672.15638.

FT-IR(KBr, cm™ '): 2955, 2928, 2862, 1605, 1558, 1518, 1441, 1200.

UV-vis (DMSO) Ay, nm (log €): 321 (4.43), 416 (4.58) , 451 (4.45).

allsl

Br.

N
,N\_,N,
o
O [¢]
Ly W
__ —/
Dark yellow solid, yield 68%.
'H NMR (400 MHz, d°®-DMSO): & (ppm) 9.04 (1H, s, CH=N), 8.74 (1H, s, CH=N), 8.30 (1H, d, J
= 2.1 Hz, pyH), 8.16 (1H, d, ] = 2.1 Hz, pyH), 7.14 (2H, m, ArH), 6.15 (1H, d, J = 2.4 Hz, ArH),
6.12 (1H, d, J = 2.4 Hz, ArH), 5.83 (2H, s, ArH), 3.39 (8H, m, 2x CH,), 1.15 (12H, t, J = 7.0 Hz,
2x CHj)..
HR MS (ESI', DMSO, FT-ICR): m/z caled. for Co;H3BrNsO,Zn ([M+H]") 600.09471, found
600.09507.
FT-IR(KBr, cm™ '): 2970 (C-H), 2924 (C-H), 1593 (Ar C=C), 1545 (Ar C=C), 1503 (Ar C=C),
1435 (Ar C=C), 1200 (C-0O).
UV-vis (DMSO) Amax, nm (log €): 387 (4.42), 456 (4.64).
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Yellow solid, yield 63%.

'H NMR (400 MHz, d°-Pyr): & (ppm) 9.05 (1H, s, CH=N), 8.74 (1H, s, CH=N), 8.29 (1H, d, J = 1.9
Hz, pyH), 8.17 (1H, d, J = 2.0 Hz, pyH), 7.15 (2H, t, J = 8.6 Hz, ArH), 6.05 (2H, d, ] = 8.7Hz, ArH),
5.71 (2H, s, ArH), 3.26 (8H, m, 4x NCHy), 1.98 (8H, m, 4x NCH,CH)>).

HR MS (ESI', DMSO, FT-ICR): m/z calcd. for C,;Hy7BrNsO,Zn ([M+H]") 596.06341, found
596.06307.

FT-IR (KBr pellete, cm™'): 2945 (C-H), 2914 (C-H), 2857 (C-H), 2814 (C-H), 1585 (Ar C=C),
1545 (Ar C=C), 1499 (Ar C=C), 1491 (Ar C=C), 1443 (Ar C=C), 1433 (Ar C=C), 1198 (C-O).
UV-vis (DMSO) Amay, nm: 385 (4.44), 457 (4.67).
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Dark yellow solid, yield 63%.

'H NMR (400 MHz, d’-Pyr): & (ppm) 9.61 (1H, s, CH=N), 8.86 (1H, s, CH=N), 8.35 (1H, d, J =
2.0 Hz, pyH), 8.16 (1H, d, J = 2.0 Hz, pyH), 7.41 (1H, d, J = 9.0 Hz, ArH), 7.36 (1H, d, ] = 9.1 Hz,
ArH), 6.56 (1H, d, J = 2.2 Hz, ArH), 6.52 (1H, d, J = 2.2 Hz, ArH), 6.37 (1H, dd, J, = 9.0, J, =2.3
Hz, ArH), 6.33 (1H, dd, J, = 9.0, J, = 2.3 Hz, ArH), 3.64 (8H, m, 2x CH,0OCH,), 3.47 (4H, m, 2x
N(CH;)CH,), 2.96 (3H, s, CH3), 2.94 (3H, s, CH3), 2.43 (4H, m, 2x N(CH3)CH,CH>), 2.33 (8H, m,
2x CH,CH,0CH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z calcd. for Cs3H4BrN;04Zn ([M+H]") 742.16894, found
742.16900.

FT-IR (KBr pellete, cm™'): 2958 (C-H), 2929 (C-H), 2855 (C-H), 1587 (Ar C=C), 1548 (Ar C=C),
1512 (Ar C=C), 1200 (C-0).

UV-vis (DMSO) Amax, nm (log €): 391 (4.43), 450 (4.65).
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Yellow solid, yield 80%.

'H NMR (400 MHz, d°®-DMSO): & (ppm) 9.26 (1H, s, CH=N), 8.99 (1H, s, CH=N), 8.51 (1H, d, J
=2.1Hz, pyH), 8.35 (1 H, d, ] = 2.1Hz, pyH), 7.34 (1H, d, J = 8.9Hz, ArH), 7.28 (1H, d, J = 9.1Hz,
ArH), 6.19 (4H, m, ArH), 4.11 (4H, t, J = 5.4Hz, 2x PhOCH,), 3.59 (8 H, m, 4x CH,OCH,), 2.70
(4H, t, J = 5.7Hz, 2x PhOCH,CH,), 2.45 (8H, m, 2x CH,CH,OCH,CH,).

HR MS (ESI', DMSO, FT-ICR): m/z calcd. for C3;H3sBrNsOgZn ([M+H]") 716.10567, found
716.10520.

FT-IR (KBr pellete, cm™'): 2953 (C-H), 2928 (C-H), 2862 (C-H), 2826 (C-H), 1605 (C=N), 1553
(Ar C=C), 1518 (Ar C=C), 1439 (Ar C=C), 1209 (C-0).

UV-vis (DMSO) Anax, nm (log €): 323 (4.45), 421 (4.58), 454 (4.46).

2.4.3 'H NMR Spectra of ZnSalen/Salophens
Unless specially mentioned, the 'H NMR spectra were recorded in d*DMSO and the peaks for

residue solvent (DMSO, 6 = 3.33 ppm), water (3 = 2.50 ppm) and TMS (6 = 0 ppm) were omitted

for clarity.

alsl
o~ = w0 S N5 I o 1o oo
= e = o eo s o3 o4 === +24000
| ~ N/ ~ —
NG, CN ( 22000
b N_N { ‘
b ot [ | 20000
c
0" o ! ‘
N d i N— I o | | 18000
_ _/ J J J ]
e f F16000
(14000
F12000
f
F10000
| k8000
]
a e 6000
| d
|
k4000
b . ‘\
f ‘
|
] ||
| | H*I | !
N | N Jo N S )
s s o w* fas
= = w3 £ =
o~ o~ o N o~ = +—2000
-7 7T 71T 71 717" 77T 71T 7T 7T 1T T T T 1T T T
9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 35 3.0 25 20 1.5 L0 0.5 0.0

f1 (ppm)

31



als2

ARARRRRRRRERRERRERRERIS,
B
I
.O._|l
w
J
97g— _— e J :
= = e
Q
w
AN © o
)y T FG08
Ly m
w
0l'g
e
8g'g — > =102
8E'9 — o .U =407
BE'g
BE'9 N
BZ'L B ) Lan
_whv .NJ 8 — =507
z | 7
O. N/n\O
Lrg- mme_\z/o,J ® =007
Qo N;
z

4.5 4.0

5.0

5.5

6.0

1 (ppn)

als3

§ E 8888 8 8 8 & 88 8 8§ 8 g
a ~
Bl -- =y
BEE ~L08
g 8
i L, B

s
I : :
519 BEE " Funs 00t
71’9 =00
59
99
8L -
e = g6
£8— D =002

z

O. N/ \O

T_%

(&) z o]

N57 o

0.0

0.5

1.0

L5

25

T
6.0 5.5 5.0 4.5 4.0 3.5

6.5

=Y
o

1 (ppm)

32



als4

EENRERERENR 5 g8g ¢
871

082y ) WM :
e e i Fesn
ggz/

I0E .
jal % Fo0g
gr's D

e’ e e B
iy 808
g = LBl
089, .
7o) Ei
TN _
arL/ Ll
g © — =002

1 (ppn)

alss

7500

[-3500

-3000

2500

1500

-1000

o

=500

=0t
=20

=802

=002

4.5
1 (ppn)

5.0

33



als6

g8 8 88 8 88 BE 8 8 88 88 88 8 8 8 8 8
5 85 %8 8 3498585 888 88 % 8 8 % o ¥
5. _
89'h - Q
oL =
IwH 2 Az,
124 I aahwud
| RS
IS
&2y mHN,‘ K ®
Lezy rmww,ﬁf. g - )
887 il : .
oyzt ,ffp;cf;mwmw - €Y
&\ J 808
443 : 0y
e e - mm__u_q
L
s
B .
(/
e m F 981
, 89'h
e85 W X
e 0Lk
; IV
623 . 90
0£'8 sz
897 me, = 561
783 LS8
LIVA L8 1
_.:w. BEL E a = 1
arL 072 w
A .
o
nre- o . & ———— =001
mqmﬂ,J Feng 3
Lh'e| o
B8 I

L

-0.5

0.0

0.5

4.5
1 (ppn)

5.0

5.5

80

8.5

als7

g g g 8 8 2 g
2 3 2 g 8 g 2 s

w
A o -
PAA7 8
QNNW = - =00
827
BEZ— = BiS
:..”ﬂ_—r .
g5 =g0'Y
aﬁw
agy
:éw =70
LY
18
18 o
923 0z
9z’g -
P 0z
§Z9
9L, .
BiL =0z
g
a1
8 .
adw Mﬁm
198
£98 oz
0rs oY
W 4

34



als8

a0 0-—

DMSO

TS

¥l
Lz
23

e
A
,m./

H,0

81
0z

¥

g

.mn\

g

By
6
Fegp

=

W&m )

s
i

08
L9

cicicial

5.5

F6t o

F00 g

0F 7|
£4 7]

0.0

3% 30 25 Z0 LS5 1.0 05

4.0

9.5 90 85 &80 75 1.0 65 &0 5.0 4.5
prm

10.0

als9

40000
|-38000
36000
34000
132000
130000
128000

26000

24000

22000

20000

18000

116000

114000

112000

10000

18000

6000

4000

12000

r-2000

00

+ 10000

o

L5

0974
WS- eI
597
197

_.
1

Loz

Fooz

5.5 5.0
£1 (ppm)

6.0

8.5

9.0

9.5

35



alsl0

6500
6000
5500

[-5000
4500
2000
3500
3000

2500

-2000

15!

|- 1000

500

[l

acetone

W

F2000
11000

+-1000

ro

L’

688

Ly i
197 i
: e 1

Feny

DCM

Foy

=I6'¢

=i0

=002

az2sl

11000

10000

9000
-8000

|-7000

6000
[-5000
4000
-3000

2000
- 1000

0

+-1000

el
rl
ar

508
808
809
et
S0°L
L

e38-

DCM

-8000

+-6000
sboo

2000

18t

sl

————

LEE
GEE

/

ELBH

=002
=402

=10e
= BB

=002

T
0.5 0.0 -0.5

Lo

1.5

20

3.0

3.5

8.5

9.0

36



a2s3

RARRRRRRARRRREREREN RIS
(J-
i
<
S
FBEN
UI_:.m
30
e mm.h—
<
w
i E 8 . 87
e
S - T =
—_— Mo o
N (=]
e - © - v L1
: s, e
__.__v o 807
—
q:.hw - Fenz
a0
05L —_— 907
59—

14

0.0

4.5 4.0

1 (ppn)

5.0

5.5

a3sl

ARRERRRRRRRERRREERERIN.
AN -
L A
ar o
2 —
D!
weh - - —
BE'E o )
=
(8]
Y - g
mm.mw ~ pp—
0L
5rL a
h—.h Y = =en
By 20 =807
B9L QQN‘AO
s |
998~ O - ~00Z

5.5

1 (ppm)

37



[~ - T - - o s 2 2 92 @99 @9 @ @ o o o i=3
mnwmwmm g 8 8 8 8 8 _ & wmwmmmmmmwwwmmmw
T.oB 8 3 2 8 8 8§ 88 8 % 8 88 2% ¢ 7 B8 & § 8§ § % % I 9 % 8 B 9 8 o 7

0.
w - -
- oF

EthH
1iﬂ o'n
:, ,: a b
N d N

Vi - ! 'L mNu
86 ————— L TAL g7l °
LBl o ey ~ FSE

acetone

L I

- e .
| P . Wt
B 2 = urp 75| J 80y

a3s3

0ee’ L I5el = ]
- LoE — = |I'8
9 ~ & i8] 2 2 B 8 s g I
= 5 a o gee’ §. 8§ % %% o 1 i
| 2] 1o
N_MM = [<* Loy I
: o o 1 e Lk . I
wmm,_ - = —' = §6'l B0'Y .
o — o — =307 809 ~107
mm”m 1% L0
I a - ™ .
iy T i.|aU =0y L g0y
LiL [ .
“ BrL -
L S Sy Ee Bl . -0z
th \@\ [ o m—.._._. WMQ.J L
I 15:
998 Q@MN_\Z/OrJ © - — =002 H 898 =002 I
a Wc N/U - .M .
s <t
L2 > i
(g2]
©

38

4.5 4.0 3.5 3.0 2.5

5.0
1 (pp)



a3s10

e 8 8 5 8 8B 8§ § 8 8 8§ ¢ :
g
g
L u .
~0g8
” w = gy
w \ — =808
- - =10y
/ -
3
5 =
@ o
I o
, & .
: V . |d|L =50
! g
BZL \ O
08 L+ mmx.,mur/ £- Tm_“_m\“ =00
e/ 09€ o |
BLL] By - =50t
gL BYp o = EWg
"y [/
188~ -3/ & —————— 007

9.0

a4sl

11000

7000

6000

[-5000

4000

-3000

-2000

-1000

--1000

el

NN

¥

arl

f,f

i

eOH

Lozl

W
—_
|5

L

660
el

",

00z

B

5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5

5.5

9.5 9.0 8.5 8.0

0.0

1 (ppm)

39



a4s3

14000

13000
12000
11000
10000

8000

7000

4000

1000

o

1000

ff

(e, e’)

Ju

IL'8
w8

[

|
|

/

a, a'

808

=0z
AN

861
= 50
= 50l
= 00°)

=I0e

0.0 -0.5

0.5

45 4.0 3.5
1 (ppn)

5.0

6.5

9.5 9.0 85

10.0

ads4

=3 2 2 w 2 =3 =1 m 2 s =1 2 2 o 2
B 8 ®© 8 8 8 B 8 ¥ B8 8 2 B o T
O

e Sk 3
m.:,/
- AT FEIT)
BEZ
_:_.mw — = 91g
I5'g 0y
L5 —= { 51’8
B5E
8B5S &

g 8888 =
g8 I
71g
w“w . = Bg
8rg =402
5IL .
arL &Iz 0z
4L ! « 0
ars - 80
arg I oo}
L8 I _
.ﬂ:..mv =002

6.0 5.5 5.0 4.5 4.0

6.5

9.5 9.0 85 8.0

0.0

1 (ppm)

40



a4s10

§ & 8 § § B B R & & & g . §
B 2
[ —
© |
S . zm
PR 5
i e &
|k 5
872 —_
89Z- =918
E.&. — = — =40
% < lu
mm.mv. — — — g5y
09 = I m
B0 7 < - = re6%
Iy o
uwy
=
Q
619 °
W : e
0L i
5 . © -
WLy = (= ° . 661
5B\ e = - ~86°0
LBLA Ryan - -
088, s L5 . /001
768 O Cl .
358 =X < Sl
oF

4.5 4.0 3.5

5.0

1 (ppn)

absl

g g 8 g g g g 8
g 8 8 8 & B & 8 o
gl i
m_._w A — = Lzg
L
Lge ~
B8 8- - .
e — T8
e
185
rm_w — d|U = 0B
B9 — o =907
179
179
grL _ ) .
m:v - o —— =02
B
/_ 3
958 S o - | = 961
88— T orJ, ©- =007
LA

2.5 2.0 L5 1.0 0.5 0.0 -0.5

3.0

4.0

50 45
1 (pp)

5.5

41



-0.5

0.0

1 (ppm)

5.0

5.5

42

abs3

8 8 8 8 8 8 8 g 8 8888888888838 88 g 8
8 B 5 % B 8§ %8 § o 7 sEfdge8c8839¢9 3 ki
N g
s
S, alls
a6t F108 13
288 .
g \ N
g , | \ . B
g
82
sw
mm.J .
0r'9~ | 3 A} =802
I3 Lz 1z gere
g 3 nzg
nz8
s - 807 [ Ty — =202
9 . . 9rL/ el
e S i
588 m@@ o —— ew), L A = U = (g
T N ® — S0z, 08'8- - O © - 007
a Wc @ . Mo M
L2 g)
~ ©

9.5 9.0 85

10.0




ab5s10

8 2 8 g 8 8 8 s
§ § & & §& & & & § .
—
5 —
w
B9 Z~ =
=hﬁw _— - ~50
Lz
_“_m.my. - = =L6L
Iy s
e — g, ° *658
8 W
=
[ & JE—
o
")
e
Lzt i .
e NG aTymn
ﬂwm"@d
m NﬂZ/D u
5oE— rmwww = - 661
06— — o - -00Z
)

0.0 -0.5

0.5

6.0 65 5.0

6.5

9.5

10.0

£1 (py

a6bsl

[ Lovy
12000

11000

10000
9000
8000

7000

-6000

5000

4000

3000
-2000
-1000

F-1000

Il
el
Sy

acetone

J

6LG

409

858

B
J

Fzen

=8

o
S5
o~ =

=02

=002

0.0

0.5

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

6.5

9.5 9.0 8.5

10.0

1 (ppm)

43



a6bs3

AERERARRRRRERRRINERRINRENE
o -- ke
8
©
=
ere |
ylgy © — 98
are
]
x )
—
el
e
arey — © v Y61
_mi
289
AR - 00
st | R N
hv o l\\\\\\\\l 1
o
|
Fﬂrﬁuﬁ N\
158~ RSN s —— 2007

2.0

2.5

30

6.0 55 50 45 4.0
1 (ppn)

6.5

9.5 9.0 85 8.0

10.0

a6s4

g 8 8 8B E 8 8 B B B g 8 88 8 8 8 8 8 g
g 8 5 % 8 22 09 2 2 8 8 R 8 8 % 8 8 % o T
)
J -
w 20
. N,\z/ou m\L
R 2
e S
I 06N
mq.M/
6Y7E E— =509
{56 0%
mm.m,l. mbm.ﬁ
5% s .
8G'E = B
BL'S
08'S
a =907
s =917
erg
719
0L = i
ME.v =012
098 =002

K

9.5

T
10.0

44



a6s10

-9000
8500
8000
7500
7000
6500
6000

5
-5000

2500

2000
1500
1000
(500

o

=500

T
% 4500

T Y T
29 28 27 2.6 2.5 2

[

//

acetone

LL8—

—

=36'L
=00y

=H6'L
=%68

=80y

=80

=002

T
-0.5

T
0.0

arsl

2 8 8 8 m g8 8 8 8 8 88 8 8 88 88 o o o o 8
B 8@ 3 8 B B B 3 N 8 2% 2 2 A2 8 8 % 8 o T
2o 1 ]
. .JH
- °

Bh 2

. N ¥, W .
q:w gﬂwm, o — = e
9 < afﬁwuw\_f -

° )
>

3EE,

BTE —_— 808
avs

B8 &8 o

785 L2

5B .

: L B
Irs = ol
i - 202
ssw 13 .
3L a8 e S0
196, e < ~g860
EYA ] ™ o 20
528 [ 960
TN ° . ° 560
08’87 & A ooy
BB

00 -0.5

0.5

2.0

2.5

3.0

1 (ppm)

45



ars3

B E B 5 8 8 8 8§ 8 B B B B 8 8 8 . %
QM o °
o N\.m/o = =
aF@/a ° ® m
o z - g
e g
95— pr— FL51
BEE- — \ M 8L
= o
\ = \\ w
Q =
\ w -
§ 8 8 .
0L's
s ; o
et 5 — -
o=
o : >
) p I
- L]
m%_w gee = [ Blgy .
L N @ MUZE
28y, . e — =10
878 . .
A o — /W
L8 . — T_:
088 s/ - (60
188

-0.5

0.0

ars4

14000

13000

12000

11000

acetone

3.4 33 32 31

3.6 35

3.7

0.0 -0.5

0.5

1.0

2.0

25

60 55 50 45 40 35
1 (pp)

6.5

9.5 9.0 8.5

10.0

46



a7s10

5500
-5000
4500
4000

-3000

2500

2000

1500
-1000
500

o

=500

|

0.0

c,c,d d

DCM

a,a,k

b, b’

=3L'L
=y

=008
=h0y

-0.5

9.5

10.0

a8sl

-10000
-9000

|-8000

7000

-5000

-4000

-3000

1000

B

f,f

LIy

Y

acetone

Le0zl

LEE
B¢

BE'E
BE'E

I8
0r6—

e,

ﬂ = BBL
L)

= 6l
=80t

861
J YED
gD
= 00
= 01

2.0

T T
5.0 4.5 4.0

5.5

1 (ppm)

47



a8s3

13000

12000

11000

10000
Tyl

8000
0
6000
3000
4000
3000

F-1000

IE]]
191
eql
EE]]

acetone
f, f

are

H.0

o

K<

L 3

[

=708

SYEL

=LED
umq_

=00

a8s4

9000

7000

6000

5000

4000

3000

2000
1000
0

8000

6000 [-8000

4000
2000

-0
=200

-

[ 61
kg

Fiog

fmqn
80
S

1.0 0.5 0.0

5 2.0 L5

3.0

3.5

4.0

7.5 7.0 6.5

8.0

ppm

48



7500
a0
F1os0

(6500

g8 8 8 o 8 wwmwwwmwwwmwwn 8
§ 8 8 § o ¥ R B B % % § & 8 & & % &8 § o %

+4000

-0.5

I

T
0.0

i

CBEN

f

- L

a8s10

=808 |

I

S Sy,
— “ns F86'L ore w
. o o _| |
— < HL LgE [ £
x_m\m. L
=
Le i, L
m e m i
o BRG . : :
(=] m—.mx/- d 3 —m— | =
o vh— “BEE 8rg’ = ° = %81
0T .M L
© - © . J Lo
m u“ - [ Ll h./ z a- 802
—_ % o . ‘ L/ b
— . 2 0, Bl _ -
bﬂU\o z N/n\O
,a_ ® — L= L0e— QM/NHN\Z,NJ o wnn7 kS
I (o e : J 0z
sey = e T X
DQO . ' °
dJeIl © - =B6'0 |M Z06— — o — = BEl e
’ —
° %)
3= * =
3]

49

3.5 30 2.5 2.0 L5 L0 0.5 0.0

4.0

7 om



a9s3

B8 % 8 §g § ¢ g g 8 8 _ &
2
GE'l g J
LB} S & - =708
86
VIS — 1FI|J = I8
18888 . ¢
“
IL'S
eL's - @ © - [F)
a0°'g q_mmﬂ Ju.ne T Ty 4W (§) L =40z
609 &
609
8L — . o == = Bl
0Z'L
L08— \QNQ — = LFI
,
LIS
e06— o © —— =00

-0.5

0.0

0.5

1.0

5.0 4.5 4.0 35 3.0 2.5

8.5

6.0

8.0

8.5

1 (ppm)

a9s4

g E z 8z & 8 g § _ ¢
-
i —
= o
_ - -
gz 2 ﬁun_zw
U o
o'z
Wy - Las
s 8L
3 . o .
2 o
Y e CR—
L5E - I
BS'E
5
w86 [a] )
685 = ~LBE
_w:_w — o IUJ 102
12’9
@

B ~ 7 ) 0t
'L :
BOB— Jmnﬂu,\.,m»? ; — E LB
506 = ()= © F00Z

0.0

L0

20

2.5

3.0

4.5 4.0

50

1 (ppm)

50



a9s10

7000
6500
6000
5500

1500

1000
500
o

=500

0z'g

529

0g'8—

976

= 6L
168

=YB'L

=680

=60

=80

=g0°Z

=002

0.0 -0.5

0.5

1 (ppn)

9.5 9.0 8.5 8.0

10.0

alOsl

22000
21000

20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000

9000
8000
7000
6000
5000
4000
3000

2000

1000
0

bt &

=qmw
s

88's;
i
(%}
79
8 g
79

DCM

wnuﬁ
it
BI'L
BlL
0Z'L
608~
15: 2

048~
068~

CHCl,

Foogl

058

=602
F It

{ wol

02

FA

1000
~-2000

0.5 0.0

.o

2.5 2.0

3.0

6.5

7.5 1.0

8.0

ppm

51



al0s3

15000
14000
13000
12000
11000
10000

-8000

7

6000

L5000

2000
1000
o

F-1000

961
mm._vu —_—
861

EtOH
L_Ll‘_qh_u_

acetone

ff

N

i3
IS
IS
2L's)

10000
3000

8091
nI'9
509/
909,
09|

WL

808 [

__.mv @
18~
158

—_—a— — 1y

894

SN

EtO
|

ik
=
]

= 08’1
=10

el
wAN__.N

=0

= |0
=0l

0.0 -0.5

0.5

2.0

2.5

3.0

4.5 4.0 3.5

1 (ppn)

5.0

alOs4

g 8 8 8 8 &8 8 8 8 8 s 8
BB ¥ ¥ 6 P 0§ 0§ 5 9 w09 _
[A 44
887
TYA o, - 06L
we= - w0y
AN - LT 7 © .
957 L= ¢ FLES
s o .
e ) r@ . - a0y
Lre e e ~BEL
Bre e “ H
158 b w
898 (-
ngE
598 o
598 2
T -
283 ©
—HM.“ d’ mm-—
e e
wﬁ_\ o i
[T} *  Srm
nix Q== 1501
58L~ \ e
CLTAN / \ - '
8817 =l
>
Q
83— &= = 001
55— —— =0

ppm

52



Qe e o 9 e o 9 o (=3
28 8 8 8 88 888 8 8 8 8 8 8 8 8 8 g & 8 8 8 8 8 8 8 8 8 8 8 8 8 8 g o g
FLYL R F R AOFLS S B R B B % 8 8 F o T 3 8 8 & R 8 3 B 8 8§ % 8 8 & &8 F F 8 o ¥
g 8 . w
g8 8 g FS
T A ¥ 9 _

L=~
T 3
o ey

.

N oo e~
NI 3
N oN o™y
(

, i F
s

|

=

[
2.5 24
=
0.5 0.0

Lozl

2.6

£1 (op
-
1.0

al0s10

. — .
[\ Ta0 2 LBl

[
e =S ey 9ge
AN Fe RS
- — -

i
3
=
= 808
Tl - . mm.m IJ = Lo
mm.mv. —_— = L ©
. <

09 o A G e ¢ S

- Lo ] — I
B0y — 5" =y =
Iy [ I

<+ 8
uwy s [
" - £8's 5
g = e el _ 8 ] ol
B9 - o &' o L c ozl
128 o v el g L
MMW © e 5r'g s
. Q "

;.; o A e M“MW — B e 9077
BEL =0 pan— ol LrL 4 [
Wi/ . .eoxr £ Mo !

L - ars . N
Z.mv. . HﬂoHu [« :.mw KT

o oz i B ;o

0g'8 Joe i L 0’8 TS, w0

S * a.f &1 g = 001

68~ LA ©- » 001 o UR: LG = 0
eI6—~ ?u.f« K] |U =00 a._”_.m\. o J

(J= ra I

10.0

allsl

53

2 om



0.5 00 -0.5

Lo

55 50 45 40 35 30 25 2.0
1 (pp)

6.0

54

6.5

alls3

. ¢ 8 § 8 & 8 8 8 35 . 288 fgeeseze;s . 8
? =1 =
2 g m
pit AR :N h‘
8oz e
2 gl T
2 A e
g e ey gy G
2 - e LT
. f . 3 .
36— - ——————=— 5L} 3 | ez ‘a
) .;.N ae $881
: mm.w L a0
yet Bre A
b gygy e /oy
. e ..r ~E8L
N% g gve
o . B8
8 ° — ¢ 05 2
@ boe _
“4 Vg —
o 9g'
“ I5'g
- - 59 o
WS~ — o = GF| 95'8 o e
i Q ) : — o v 661
ey — . -8Bl [ §58 ~ G S0z
a0’ . . .
© 58l .
o I © v Eel )
iy %‘\n\\ ?mhawm o oe il — ‘»\\ o 802
SIL < & 56|~ o
e 2 % = 2860
918 . / LD
e SE6D ’ °- =61l
Ei AN
_”_mm\ =00 © - ool
7L - 0015
s/ . °x
o < N
(72) =zl =
M H__ ﬁouu
e o

10.0

10.5

Lo



allsi0

LErn3S BRR5NSees «-cBB3NS8HRT oo
O3 00 00 00 0O 0O [~ [= [—= [— CO €0 €O €O o T T T 09 00 O ON N N ON ON N
¢
Br, i |
a )X & [ ( |
P NI |
c o o < |
}_\J}O j /a d 0;' I\ /‘ /“ /
[o} N N jo
/o PN/
h g g h
—
5] &L -1068500
o o~
h, h' : T T =t T
/2.8 27 Qf\'*.:ﬁm) 25 oy |
oo dd / /
c,c,dd
2500
1
2000
e, e
al I 1500
a .
1 - ]
I [ oL 1000
, D
[]
EtOH L
DCM EtOH w0
_J l EtOH
1 . _J Lo
R L A T ] Pl o
= [=r] — | o [ [-=] o2 o
_—s== = o o3 o3 = el l-500
00 85 60 &5 80 75 10 65 60 &5 50 45 40 35 30 25 20 15 10 05 00 0.5
1 (ppm)
2.4.4 HR ESI MS Spectra of ZnSalen/Salophens
alsl
Intens. 12050882_20120522_000001.d: +MS|
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599.17680
15 [M+Na]*  [M+K]*
543 14525 559.11939
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12.16197
455.29024 5121619
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00 A“Jdnlj_l“;l | L skl _IJI-. LL___lLL \L.J. ILJ h i i Eiala
’ 240 460 480 500 520 540 560 580 600 620 mz
Meas. m/z # Formula Score m/z__err [mDa] err[ppm] mSigma rdb e Conf N-Rule
52116324 1 C26H29N6022n 100.00 521.16380 0.6 1 234 155 even oK
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|m.ergsﬁ. 12120619_20121217_000010.d: +MS
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0.44

565.09774

0.2

0.0

Meas. miz # Formula Score m/z_err[mDa] err [ppm] mSigma rdb e Conf N-Rule
561.10172 1 C30H21IN60O2Zn 100.00 561.10120 0.5 -0.9 776 235 even ok
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x10!
84 65927968
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0 L
500 550 600 650 700 750 800 m'z
Meas. Mz _# Formula Score miz_err [mDa] err [ppm] ig rdb e Conf N-Rule
65927968 1 C34H4INBO2Zn 100.00 659.27950 0.2 -0.3 446 17.5 even ok
als6
InLensT. 13080215_20130819_000001.d: +MS
x107 |
777.35141
&4
44
24
82137779
k m 87923923
0 -~ s
B00 700 800 900 1000 mz
Meas. m'z # Formula Score miz _err [mDa] err [ppm] ig rdb e Conf N-Rule
77735141 1 C38H53N10042Zn 100.00 777.35372 23 3.0 496 175 even ok

56



als7

Imens?. 13080215_20130819_000002.4: +MS
10 711.19157
1.50
1.25
1.004
0.75
0.50
0.251
757.13925 893.00393
599.18812628.11858 ‘ 791.10187
0.00- al ..u_l v - L 9314560 y 996‘91712'
600 650 700 750 800 850 900 950 1000 miz
Meas. miz_# Formula Score miz_err[mDa] err[ppm] mSigma rdb e” Conf N-Rule
71119157 1 C36H36CINBO2Zn 10000 711.19357 20 28 3293 225 even ok
als8
Intens, 12020681_20120307_000002.d; +MS|
X108 M-Zn+H = ~000002.9; 4
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S S e TP VT TR PO | TP O "R .J]ua.,. G R T e e
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Meas. miz # Formula Score mfz err [mDa] err [ppm] mSi rdb e  Conf N-Rule
92324361 1 C38H43N120122Zn 10000 92324094 =27 =29 292 235 even ok
als9
Intans. 12120284_20121206_000004 d: +MS5|
%108 560.16433
3.0
251
2104
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1.59
104 57315916
0.5
558.43814 585 JHAAT
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0.0 Larkmpal . " Y LHJIJ .Il;L . . skl
545 550 555 560 565 570 575 580 585 580 miz
Meas. miz # Formula Score miz err [mDa] err [ppm] I rdb e Conf N-Rule
569.16433 1 C30HZ29NG60 22n 100.00 569.16380 -0.5 0.9 628 195 even ok
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100.00 1053.28346

m/z _err [mDa] err [ppm] igl
105328161 1 CBHZHGE61NBO4S2Zn2 19 18 228 265 even ok
az2s3
Intens. 13070424 _20130710_000008.d: +HMS
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0 L L L | s .
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Meas. m'z # Formula Score miz_err [mDa] err [ppm] mSigma rdb e~ Conf N-Rule
66922128 1 C3ZH41NG604SZn 100.00 669.21960 -1.7 -2.5 206 155 even

ok
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Meas. miz_# Formula Score miz__err [mDa] err [ppm] g rdb e~ Conf N-Rule
52179134 1 C28H33N402Zn 100.00 521.18895 2.4 -4.6 91.3 145 even ok
a3s3
InT_erL;T, 1307050 1_20130711_000006.d: +MS
x10
1.04 517.15899
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0.44
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00 s U gl . L)L) .
495 500 505 510 515 520 525 530 535 540 mz
Meas. m'z_# Formula Score m/z__err [mDa] err [ppm] g rdb e~ Conf N-Rule
51715899 1 C28H29N402Zn 100.00 517.15765 -1.3 -2.6 50.0 165 ewen ok
a3s4
InLensT. 12120284 _20121206_000008.d: +MS
x10!
5] 665.26591
663.26532
4] 664.26728
34
666.26422
24
B67.26414
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668.26357
669.26837
]
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Meas. miz # Formula Score rdb e Conf N-Rule

miz_err [mDa] err [ppm]
-21 -3.2

66326532 1 C34H43NBO4Zn
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2046 165 even ok
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Meas. miz # Formula Score miz__err [mDa] err [ppm] g rdb e~ Conf N-Rule

54678320 1 C29H32N502Zn 100.00 546.18420 1.0 1.8 50 165 ewven ok
a4s3
Inkens. 13080054_20130805_000001.d: +MS]
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34
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2]
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540 54 544 546
Meas. miz # Formula Score miz err [mDa] err [ppm] I rdb e Conf N-Rule
54215308 1 C28H28N5022n  100.00 54215280 -0.2 0.3 550 185 even ok
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Meas. miz # Formula Score m/z_err[mDa] err [ppm] mSigma rdb e Conf N-Rule
68825907 1 C35H42N704Zn 100.00 688.25843 0.6 -0.9 57.0 185 even ok
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Meas. m/z # Formula Score miz_err [mDa] err [ppm] mSigma rdb e~ Conf N-Rule
662.19514 1 C33H36N5062Zn 100.00 662.19516 0.0 0.0 2188 185 even ok
assl
Intens. 12120619_20121217_000002.d: +MS
x106 |
571.17919
0.84
0.64
57017163 57317582
0.4
57517517
57218756
021 57418117
576.17952
0.04

Meas. miz # Formula

Score
57117919 1 C30H31N602Zn 100.00 571.17945

miz_err [mDa] err [ppm] ig rdb e Conf N-Rule
0.3 0.5 709 185 even ok
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miz_err [mDa] err [ppm]
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rdb e~ Conf N-Rule

71325366 1 C36H41N8042Zn 100.00 713.25367

ab5s10

380 205 even ok
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I —
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L L
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3213 205 even ok
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Meas. miz_# Formula Score miz__err [mDa] err [ppm] rdb e~ Conf N-Rule

118529194 1 CS56HS57F8NB804Zn2 100.00 118529525 3.3 28 186 285 even ok
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rdb e Conf N-Rule

58812052 1 C2BH25F4N4022n 10000 58911995 -0.6 4.9 4649 165 even ok
abs4
Imens?" 13070815_20130802_000002.d: +MS
x10
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Meas.miz # Formula Score rdb e~ Conf N-Rule
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miz_err[mDa] err [ppm]
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162 325 even ok
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a6s10
Intens. 13080231_20130819_000007.d: +MS]
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arsl
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‘ | |
o 513 E.gzh AN “\.' L L k L A
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Meas. miz # Formula Score miz_err [mDa] err [ppm] ig rdb e Cenf N-Rule
52218299 1 C27H32N502Zn 100.00 52218420 1.2 23 11.6 145 even ok
ars3
Intens. 13070501_20130711_000008.d: +MS
x107
518.15307
1.54
1.04
0.54
509.14988
0.0 - -
495 500 506 510 5156 520 5256 630 536 540 mz
Meas. mz_# Formula Score m/z_err [mDa] err [ppm] mSigma rdb e~ Conf N-Rule
100.00 518.15290 0.2 -0.3 556 16.5 even ok

51815307 1 C2TH28N502Zn
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3 Photophysical properties

3.1 Determination of the fluorescence quantum yield of ZnSalen/Salophens

Quantum yields of one-photon emission of synthesized ZnSalen/Salophens were measured
with Rhodamine B (RhB, dissolved in ethanol, for Ay of ZnSalen/Salophen above 600nm) or
fluorescein (FLS, dissolved in 0.1M NaOH aqueous solution, for Ay, of ZnSalen/Salophen from
490nm to 560nm) as reference. The one photon fluorescence measurements were performed in
lem quartz cells with 1 uM compound in DMSO or DCM on a fluorescence lifetime and steady
state spectrophotometer (Edinburgh Instrument FLS920) equipped 450 W Xenon light, slits
2.5%2.5. The values of fluorescence quantum yield, @ (sample), were calculated according to

equation as following4:

oD .-1 . .d’

_ ref * sample sample
@mmple - @ref ' oD . d2 (1)
ref

sample ’ I ref

@ref : The values of fluorescence quantum yield of the reference. @,,,=0.65, @, =0.92.°

RhB

I: integrated emission intensity.

OD: optical density at the excitation wavelength.

d: the refractive index of solvents. dpmso = 1.478, dpcmy= 1.444, deo =1.333, driog = 1.361.

3.2 Determination of the two-photon absorption cross section of alsl, a3sl-allsl and alsl0.

The two-photon absorption spectra of alsl, a3sl-allsl and alsl0 were determined over a
broad spectral region (740nm to 860nm) by the typical two-photon induced fluorescence method
relative to Rhodamine B as standard. The two-photon fluorescence data were acquired using a
Tsunami femtosecond Ti: Sapphire laser (pulse width <100fs, 80 MHz repetition rate, tuning range
710-880 nm Spectra Physics Inc., USA). The two-photon fluorescence measurements were
performed in a 1cm quartz cell with 1x 10 mol/L sample dissolved in DMSO and the excitation
power density is set to be 100 mW. The two-photon absorption cross section of alsl, a3sl-allsl
and al1s10 (Jsamplc) Was calculated at every 10nm wavelength from 740nm to 860nm according to

equation as following:

o =5 .- 2, o C"ef ']sample 'dsamp/e )
e @ -C d .-d

sample sample " rej ref

0, or - Two-photon absorption cross section of the reference (Rhodamine B), which was read out

from the previous literature®,

@ : Quantum yield of sample and reference.

I: Integrated emission intensity.

C: Concentration of each sample.

d: The refractive index of solvents. dpmso= 1.478, drion = 1.361.

3.3 Simulation of the two-photon absorption cross section according to the two-state model
3.3.1 Estimation the transition dipole moment, ;. 7
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The transition dipole moment, .., was calculated from the area under the UV—vis absorption
band through equation
27w, ,nN, y;L,M

§ = [eMdo = 3(2.303)¢,ch

€)

where M is the concentration of the chromophore, n is the refractive index of the solvent, ¢ is the
molar absorption coefficient, Ny is Avogadro’s constant, & is the permittivity of a vacuum, c is
speed of light in a vacuum, h is Planck’s constant, and ®g. can be found simply from the band
maximum of the UV—vis absorption spectrum of the chromophore. The UV-vis spectra for the

selected ZnSalen/Salophens were recorded in DMSO.

3.3.2 Determination of the magnitude of the change in the dipole moment on excitation from the

ground state to the excited state, Apge.g'“

Apge was determined via Lippert-Mataga plot using the equation:

Ao 2B sl nzz—l]
4drmehea” 2e+1 2n” +1
where Ay refers to the Stokes shift (in cm™), n and ¢ are refractive index and dielectric constant
of the solvent, respectively. The other terms in Equation (2) are Planck’s constant (h), speed of
light (c), Onsager cavity radius of the solute molecule (a) and the permittivity of a vacuum (g).
e-1 n*-1
26+1 2241
In our experiment, the absorptive and emissive wavelengths were respectively recorded in the
following solvent: (1) toluene, (2) dichloromethane, (3) chloroform, (4) 1, 2-dichloroethane, (5)

tertiary butanol, (6) isopropanol, (7) ethanol and (8) acetonitrile. Linear fit were carried out after

Ayge can be obtained from the slope of the plot of Ay v.s. |

precluding the obviously deviating points. The Onsager cavity radius of the ZnSalen/Salophens
are approximated from the optimized ground state geometry and set as 40% of the long axis of
transition arm of one side of ZnSalen/Salophen molecule, as suggested by Lippert® for elongated
nonspherical molecules.

3.3.3 Fitting the dipole moment properties to the two-state model'*

The two-state model can be expressed as following:

2 2
80C Aﬂgeﬂg—e
ELT

where E,. corresponds to the vertical transition energy, I' refers to the damping which we assumed
to be identical for all exited states of selected ZnSalen/Salophens and 6 at 790nm was chosen for
comparison among the six ZnSalen/Salophen complexes. Therefore, the simulation was carried

out on

o Mg,

2
E,

8790nm

3.4 Cyclic voltammetry of alsl-allsl and als10
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Cyclic voltammetry experiments were recorded on a Shanghai Chenhua CHI660C electrochemical
workstation at room temperature under N, atmosphere. A glassy carbon electrode was selected as
working electrode while SCE (saturated calomel electrode) served as reference electrode; the
auxiliary electrode was a platinum wire. All samples were 10 mM in complex with 0.1 M
tetrabutylammonium fluoroborate (BusNBF,4) supporting electrolyte in dry dimethyl formamide
solution. The scan rate was set to be 20 mV/s and the reduction potential calibration was
performed at the end of each data collection cycle using the ferrocene/ferrocenium couple
[(C5H5)2Fe]+/0 as an internal standard.

3.5 Computational studies of alsl-allsl and als10.

For the theoretical study of excited state photophysics of al1s1-allsl and als10, density functional
theory (DFT) and time-dependent density functional theory (TD-DFT) methods''* were
performed and the Becke’s three—parameter hybrid exchange functional with Lee-Yang-Parr
gradient-corrected correlation (B3LYP functionalls) was used with Lanl2dz pseudopotentiallé’17
basis set for Zn, 6-31G** for main group elements, as implemented in the Gaussian 09 package.
Geometries for alsl-allsl and alsl0 were fully optimized without symmetry constraints. The
solvent effect was involved through the PCM approach18 (DMSO, £=46.826). The vibration
frequency calculations at the same level were carried out to confirm each stationary point to be
either a minimum. Then we calculated the vertical excitation energies based on the optimized

geometries of the ZnSalen/Salophen molecules.
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3.6 Supporting Tables and Figures

Table S1. Absorptive and emissive properties of ZnSalen/Salophens ™

ZnSalen/Salophen Aabs, nm(log g) Kemis TM(hex, nM) T @y,
alsl 387 (4.79), 439 (4.39), 593(4.93) 632 (593) 0.65
als2 377 (4.69), 420 (4.33), 578 (4.78) 621 (578) 0.52
als3 387 (4.70), 439 (4.33), 593 (4.81) 635 (593) 0.60
als4 387 (4.75), 437 (4.45), 593 (4.82) 633 (593) 0.69
als5 387(4.74), 439(4.37), 594(4.89) 637 (594) 0.68
als6 387(4.67), 439(4.30), 595(4.78) 634 (595) 0.67
als7 387(3.03), 413(3.08), 593(2.97) 630 (593) 0.34
als8 384(4.40),589 (4.44) 626 (589) 0.23
als9 400(4.95), 458(4.44), 621 (5.04) 659 (621) 0.29
als10 ij;(?flol))’;gg:g;’ 383 (4.43), 619 (553) 0.074
alsl 387 (4.79), 439 (4.39), 593(4.93) 632 (593) 0.65
a2sl 413 (4.57), 445 (4.48) 478, 499 (445) <0.001
a3sl 390 (4.65), 449 (4.48) 501, 520 (449) 0.021
adsl 403 (4.70), 466 (4.60) 524 (466) 0.054
absl 428 (4.68), 504 (4.51) 553 (504) 0.089
absl 389 (4.85), 452 (4.51) 511 (452) 0.090
a7sl 395 (4.67), 458 (4.48) 544 (458) 0.032
a8sl 382 (4.46), 432 (4.60) 507, 525 (432) 0.069
a9s1 383 (4.39), 466 (4.75), 483 (4.77) 518 (483) 0.036
al0s1 388 (4.50), 457 (4.68) 540 (457) 0.059
allsl 387 (4.42), 456 (4.64) 515 (456) 0.029
als3 387 (4.70), 439 (4.33), 593 (4.81) 635 (593) 0.60
a3s3 390 (4.63), 448 (4.56) 502, 524 (448) 0.017
ads3 402 (4.71), 468 (4.60) 529 (468) 0.053
a5s3 427 (4.68), 509 (4.52) 552 (509) 0.060
a6s3 390 (4.80), 451 (4.47) 510 (451) 0.083
a7s3 396 (4.64), 456 (4.46) 542 (456) 0.033
a8s3 385 (4.46), 433 (4.61) 508, 530 (433) 0.062
a9s3 384 (4.40), 469 (4.78), 483 (4.80) 515 (483) 0.023
al10s3 389 (4.52), 451 (4.70) 524 (451) 0.053
alls3 385 (4.44), 457 (4.67) 516, 542 (457) 0.027
als4 387 (4.75), 437 (4.45), 593 (4.82) 633 (593) 0.69
a2s4 413 (4.51), 444 (4.40) 471, 498 (444) <0.001
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a3s4 391 (4.64), 446 (4.47) 501, 519 (446) 0.017

ads4 403 (4.67), 467 (4.56) 529 (467) 0.048
a5s4 428 (4.67), 508 (4.52) 554 (508) 0.045
a6s4 388 (4.82), 450 (4.49) 512 (450) 0.075
a7s4 396 (4.65), 457 (4.46) 511, 528 (457) 0.036
a8s4 385 (4.46), 429 (4.58) 505, 532 (429) 0.051
a9s4 384 (4.46), 467 (4.82), 482 (4.83) 517, 539 (482) 0.021
al0s4 390 (4.50), 445 (4.66) 531 (445) 0.054
alls4 391 (4.43), 450 (4.65) 514, 543 (450) 0.030
als10 jj; 23:?(1);:535637(;‘%'5470))’ 383 (4.43), 619 (553) 0.074
a3s10 311 (4.47), 389 (4.55), 429 (4.33) 489 (429) 0.002
a4s10 320 (4.51), 404 (4.58), 445 (4.40) 514 (445) 0.014
a5s10 333 (4.52), 422 (4.62) ,470 (4.42) 540 (470) 0.015
a6s10 312 (4.51), 386 (4.47) , 426 (4.26) 502 (426) 0.011
a7s10 316 (4.49), 395 (4.53) , 436 (4.32) 512 (436) 0.006
a8s10 317 (4.38), 407 (4.52) , 449 (4.33) 493, 510 (449) 0.005
a9s10 333 (4.38), 443 (4.57), 457 (4.55) 510 (457) 0.004
a10s10 321 (4.43), 416 (4.58) , 451 (4.45) 506, 528 (451) 0.009
alls10 323 (4.45), 421 (4.58) , 454 (4.46) 500 (454) 0.002

[2). All data was determined in DMSO at a concentration of 20 uM
. Wavelength of absorptive peaks and the corresponding extinction coefficient.
). Wavelength of emissive peaks and the related excitation wavelength.

4] Fluorescence quantum yield, the uncertainty is +15%.

Table S2. Fluorescence lifetime (tg), radiative (k) and nonradiative rate constant (k) of

alsl-als10 and a3sl-a11s1®

ZnSalen/Salophens 0 (15) (Aemi) kq (ns™) Kar (n5™)
alsl 3.8 (632) 1.6x10° 1.1x10°
als2 4.1 (621) 1.3x10® 1.2x10®
als3 3.8 (635) 1.6x10® 1.1x10®
als4 3.6 (633) 1.9x10° 8.6x10’
als5 4.1 (637) 1.7x10 7.8x10’
als6 3.6 (634) 1.9x10® 9.2x10’
als7 3.9 (630) 8.7x10’ 1.7x10®
als8 4.1 (626) 5.6x10’ 1.9x10°
als9 4.0 (659) 7.3x107 1.8x10°
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als10
azsl
a3sl
adsl
absl
a6sl
arsl
adsl
agsl
al0sl
allsl

1.4 (619)
0.82 (478), 0.91(499)
0.16 (501), 0.21 (520)
0.72 (524)
0.85 (533)
0.36 (511)
0.49 (544)
0.47 (507), 0.84 (525)
0.61 (518)
0.81 (540)
0.28 (515)

4.6x10°
/

1.3x10%,9.9x10’

7.5x107
1.0x10°
2.5x10°
6.5x107

1.5x10%, 8.4x107

5.9x10’
7.3x107
1.0x10%

2.5x10°
/
6.1x10°, 4.6x10°
1.3x10°
1.1x10°
2.5x10°
2.0x10°
2.0x10%, 1.1x10°
1.6x10°
1.2x10°
3.5x10°

(2} The data was all determined in DMSO. The uncertainty for the lifetime is £15%.

Table S3. Two-photon absorption cross-section (GM) of alsl, a3sl-allsl and alsl0 at different

wavelength (nm)

\Vazzﬁijgﬂl alsl a3sl adsl absl absl a7sl aB8sl a9l allsl allsl alsl0
740 61 104 117 94 39 173 61 41 54 43 87
750 55 95 177 92 46 165 65 87 70 51 110
760 56 100 163 36 18 60 25 31 67 53 102
770 61 83 163 87 43 165 41 86 65 47 91
780 68 56 167 78 28 95 23 50 52 37 66
790 82 56 157 105 27 116 33 81 43 36 47
800 105 38 138 134 20 91 25 59 29 29 30
810 130 30 151 113 17 87 24 31 29 34 23
820 146 30 118 158 13 59 19 48 24 26 20
830 173 26 88 171 12 52 20 39 21 23 18
840 215 27 72 191 11 39 22 41 18 28 27
850 161 14 40 139 26 14 32 12 19 23
860 122 13 3 81 4 15 9 17 7 12 14
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Table S4. Estimation of the pg.e and Apge of alsl, a3sl, a5sl, aésl, a9sl and als10.

ZnSalen/ Band area Hg-e a 42Aﬂ; 3 Apge
7€ hea

Salophens (em™) (D) A) (e (D)
alsl 108735579.5 355 9.027 1736 0.285
a3sl 103944301 30.2 9.962 1470 0.304
assl 51754770 22.8 11.42 2032 0.439
a6sl 91218790 284 10.72 1211 0.308
agsl 90081373 29.2 9.768 1629 0.311
als10 52953992.0 23.9 8.973 2589 0.345

Table S5. Experimental HOMO and LUMO energy level of alsl-allsl and al1s10

ZnSalen/Salophen E;jfet %) LUMO (eV) E, (e?)™ HOMO (eh)
alsl -1.10 -3.16 1.84 -5.00
alsl0 -0.89 -3.37 1.94 -5.31
azsl — — 2.26 —
a3sl — — 2.37 —
adsl -1.57 -2.69 2.20 -4.89
absl -1.48 -2.78 2.17 -4.95
a6sl -1.67 -2.59 2.30 -4.89
arsl -1.68 -2.58 2.25 -4.83
assl -1.84 -2.42 2.33 -4.75
agsl -1.55 -2.71 2.17 -4.88
al0sl -1.66 -2.60 2.20 -4.80
allsl -1.65 -2.61 2.19 -4.80

[ Determined from the onset of the reduction voltages.

) Calculated from the edges of the absorption spectra.

I Determined from the onset of the reduction voltages.
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Table S6. Calculated HOMO and LUMO energy level of alsl-allsl and als10

ZnSalen/Salophen LUMO (eV) HOMO (eV) ! E, (e?)]
alsl 2.59 -5.08 2.49
als10 -2.86 -5.56 2.70
a2sl -1.57 -4.99 3.42
a3sl -1.59 -4.93 3.34
adsl -1.95 -5.06 3.11
a5sl 2.28 -5.18 2.90
a6sl -1.74 -5.07 3.33
a7sl -1.80 -5.06 3.26
a8sl -1.69 -4.99 3.30
a9s1 -1.93 -5.08 3.15
al0s1 -1.80 -5.04 3.24
allsl -1.80 -5.04 3.24

Table S7. Distributions of HOMO and LUMO levels on the phenoixde and diamine-imine units of
alsl-allsl and als10

ZnSalen/ HOMO Distributions (%) LOMO Distributions (%)

Salophen Phenoixde Diamine-imine Phenoixde Diamine-imine
alsl 58 28 30 67
azsl 55 36 26 70
a3sl 57 34 36 59
adsl 58 32 28 69
absl 58 32 21 76
a6sl 58 32 34 62
arsl 59 30 34 61
a8sl 57 33 37 58
agsl 57 34 22 75
al0sl 56 34 33 62
allsl 56 34 32 60
alsl0 60 37 29 70
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Table S8. Calculated electronic transitions properties for alsl-allsl and alsl0 obtained from

TD-DFT calculations with PCM solvation model.

ZnSalen/Salophen Transitions Aealea (NM)  Agypy (NM) f Major contribution

alsl S-S 556 593 1.0948 HOMO—LUMO (100%)

HOMO—LUMO (36%)
azsl Se—Si 406 445 0.4599

HOMO—LUMOy, (57%)
a3sl So—S; 434 449 0.7970 HOMO—LUMO (100%)
a4sl So—S; 460 466 0.6611 HOMO—LUMO (100%)
assl So—S; 493 504 0.7005 HOMO—LUMO (100%)
a6sl So—S; 434 452 0.7489 HOMO—LUMO (100%)
arsl So—S; 442 458 0.6871 HOMO—LUMO (100%)
asdsl So—S; 438 432 0.8259 HOMO—LUMO (100%)
adsl So—S; 438 483 0.3745 HOMO—LUMO (87%)
al0sl So—S; 444 457 0.8486 HOMO—LUMO (88%)
allsl So—S; 444 456 0.8556 HOMO—LUMO (96%)
alsl0 So—S; 521 553 0.7028 HOMO—LUMO (97%)
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Figure S2 (a) Normalized UV-vis spectra of als1-a1s10 in DMSO at 298K
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Figure S2 (b) Normalized UV-vis spectra of alsl-allsl in DMSO at 298K
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Figure S2 (c) Normalized UV-vis spectra of als3-al11s3 in DMSO
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Figure S2 (d) Normalized UV-vis spectra of als4-alls4 in DMSO at 298K
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Figure S2 (e) Normalized UV-vis spectra of a1s10-a11s10 in DMSO at 298K
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Figure S3 (a) Normalized emission spectra of alsl-als10 in DMSO at 298K. The excitation

wavelength for each complex is referred to Table S1.
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Figure S3 (b) Normalized emission spectra of alsl-allsl in DMSO at 298K. The excitation

wavelength for each complex is referred to Table S1.
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Figure S3 (¢) Normalized emission spectra of a3s3-alls3 in DMSO at 298K. The excitation

wavelength for each complex is referred to Table S1.

83



—al1s4
10F — 3254
g — 2354
‘' 0.8} ——ads4
2L —abs4
& —— a6s4
W o6} —— a7s4
8 — a8s4
E 0.4 — 2954
g T e 21054
S \ —2a10s4
i ! \
0.0 . -

450 500 550 600 650 700 750
Wavelength (nm)

Figure S3 (d) Normalized emission spectra of a2s4-alls4 in DMSO at 298K. The excitation

wavelength for each complex is referred to Table S1.
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Figure S3 (e) Normalized emission spectra of a3s10-a11s10 in DMSO at 298K. The excitation

wavelength for each complex is referred to Table S1.
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Figure S4 Two-photon induced absorption cross section of alsl-allsl and als10 from 740nm to
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4 Determination of the octanol-water partition coefficients (log P)

4.1 Methods

Equal volume (2000mL) of n-octanol and water were thoroughly mixed by an oscillator and
separated after 24 h. alsl-alsl0 and a2s4-alls4 (0.50mg each) was then dissolved in 40mL of
the separated n-octanol and the solution was allowed to equilibrate for further 24 h. The extinction
coefficient was then calculated and 40mL of water (previously separated from the mixture) was
added. The new water-octanol system was allowed to equilibrate for additional 24h. After
separating, both fractions were analyzed by UV-vis spectra. The log P values were calculated by
the following equation

octanol

log P = 10gC7

water
where Cocranol and Cyaeer refer to the concentration of ZnSalen/Salophen compound in the n-octanol
and water, respectively.

5 Live Cell imaging

5.1 Cell culture

All cells were incubated in complete medium (Dulbecco’s modified Eagle’s Medium,
supplemented with 10% fetal bovine serum (FBS) and 1% penicillin-streptomycin) at 37 °C in
atmosphere containing 5% CO,.For imaging, HeLa cells were grown in poly-D-lysine-coated
dishes and incubated in 2mL of complete medium for 24 h. Cells were washed with PBS, and
stocked dyes (2 mM in DMSO) were added to obtain a final concentration of 2 uM. The treated
cells were incubated for another hour in dark at 37 °C. A few minutes prior to confocal imaging
cells were washed twice with PBS. A confocal laser scanning microscope (A1R-si, Nikon, Japan)
was used to obtain images. Cells were imaged via the fluorescence mode with a 60% immersion
lens with the following parameters: laser power 100%, pinhole 1.0 A.U., excitation wavelength
405nm or 488nm or 543 nm, detector slit 552-617 nm, resolution 1024x1024, and a scan speed
0.5 frames per second.

5.2 CCK-8 assay

The cytotoxicity assays were conducted according to the literature'®. HeLa cells were seeded in
flat-bottomed 96-well plates, 10* cells per well, with 200 pL complete culture media in the dark
for 24h. After washed with PBS for three times (200uL*3), the cells were incubated with
appropriate concentrations of ZnSalen/Salophens (5uM for a9s3, al10s3, a7s4, 10 uM for a8sl,
and 20 pM for the rest). All stock solutions were prepared in DMSO and diluted with complete
media, and the final DMSO concentrations were less than 0.1%. After cultured for 24 h, the cells
were washed with PBS three times (200uL*3). 10 pL Cell Counting Kit-8 (CCK-8) solution and
90uL PBS were added per well simultaneously. After 2 hours, the absorbance at 450nm was read
by 96-well plate reader. The viability of HeLa cells was calculated by the following equation:

CV = (As-Ab) / (Ac-Ab) x 100%
where CV stands for the viability of cells, As, Ac and Ab stand for the absorbance of cells
containing ZnSalen/Salophens, cell control (0 uM ZnSalen/Salophens) and blank control (wells
containing no cells or ZnSalen/Salophens).
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5.3 Colocalization assay

HeLa cells were placed onto 0.1mM poly-D-lysine coated glasses in complete media and the cells
were incubated for 24 h. A stock solution of ZnSalen/Salophens in chromatographic grade,
anhydrous DMSO was prepared as 2 mM. The solution was diluted to a final concentration of 2
uM by complete growth medium. Stock solutions of Lyso Tracker Green DND-26, Lyso Tracker
Red DND-99, ER Tracker Blue-White DPX, ER Tracker Green dye, Hoechst 33528 were prepared
as ImM, and the stock solution was diluted to the working concentrations in complete medium
(For Lyso Tracker Green DND-26: 72nM; for others: 1 uM). After incubating for an hour, cells
were washed with PBS buffer twice before confocal experiments. Images were taken under
conditions as follows: 60% immersion lens with a resolution of 1024x1024 and a speed of 0.5
frame per second, suitable excitation wavelength and detector slit for ZnSalen/Salophens in
respect to their fluorescence wavelength, 100% laser power for ZnSalen/Salophen samples, and
80% laser power for Lyso Tracker, ER Tracker and Hoechst 33528. Differential interference
contrast (DIC) and fluorescent images were processed and analyzed using Image J. The Pearson’s
Coefficient was calculated by Image J.

5.4 Emission spectra in living cells

The emission spectra of ZnSalen/Salophens in living cells were recorded by Laser Scanning
Confocal Microscope (A1R-si, Nikon, Japan) at three channels. For the channel No.l, the
excitation wavelength was set to be 405nm and detector slit 425-460nm. For the channel No.2, the
excitation wavelength and the detector slit were 488nm and 505-560nm, respectively. And for
channel No.3, the excitation wavelength was 543nm and detector slit 552 to 617 nm. Camera
settings were the same as described above with the exception of spectral detector mode with a

scan resolution of 2.5 nm.

5.5 One-photon multicolour imaging

HeLa cells were placed onto 0.1mM poly-D-lysine coated glasses in complete media and the cells
were incubated for 24 h. A stock solution of ZnSalen in chromatographic grade, anhydrous DMSO
was prepared as 2 mM. The solution was diluted to a final concentration of 2 pM by complete
growth medium. Stock solution of Hoechst 33528 (a commercial nucleus tracker) was prepared as
ImM, and was diluted to the working concentrations, 1uM, in complete medium. After incubated
for an hour, cells were washed with PBS buffer twice before confocal experiments. Images were
taken under conditions as follows: 60% immersion lens with a resolution of 1024x1024 and a
speed of 0.5 frame per second, 100% laser power for ZnSalen/Salophens, and 80% laser power for
the nucleus tracker. To obtain multicolour images, lasers and detector slits of different
wavelengths are used. For the channel No.1, the excitation wavelength was set to be 405 nm and
detector slit 425-460 nm. For the channel No.2, the excitation wavelength and the detector slit
were 488 nm and 505-560 nm, respectively. And for the channel No.3, the excitation wavelength
was 543 nm and detector slit 552 to 617 nm. Differential interference contrast (DIC) and
fluorescent images were processed and analyzed using Image J.

5.6 Two-photon confocal microscopy imaging
Two photon fluorescence microscopy images were performed on a modified Olympus Fluoview
FVI000MPE microscope system equipped with an excitation light laser provided by a
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modelocked Ti: sapphire laser, (Mai Tai, Spectra-Physics Inc., USA). The microscopy settings
were as follows: 60x immersion water objective, a resolution of 512x512, 840 nm excitation
wavelength, red slit for als2, yellow silt for a5s4, green slit for al0s4, blue slit for a4s4, 30 %
laser power (10 mW). HeLa cells were treated with 5 uM of ZnSalen/Salophens for 24 h and
washed with prewarmed PBS buffer before photoirradiation at 840 nm.

5.7 Multicolour two-photon confocal microscopy imaging

HeLa cells were placed onto 0.1mM poly-D-lysine coated glasses in complete media and the cells
were incubated for 24 h. A stock solution of ZnSalen in chromatographic grade, anhydrous DMSO
was prepared as 2 mM. The solution was diluted to a final concentration of 2 pM by complete
growth medium. After incubated for an hour, cells were washed with PBS buffer twice before
confocal experiments. Images were taken under conditions as follows: 60% immersion lens with a
resolution of 1024x1024 and a speed of 0.5 frames per second, 100% laser power for
ZnSalen/Salophens. To obtain multi-colour images, lasers and detector slits of different
wavelengths are used. For both channels, the excitation wavelength was set to be 800nm. For
channel No.l, red slit was used. For the channel No.2, green slit was used. Differential
interference contrast (DIC) and fluorescent images were processed and analyzed using Image J.

5.8 Supporting Tables and Figures

Table S9. Colocalized Organelles and the corresponding Pearson’s coefficient of selected
ZnSalen/Salophens (ER stands for endoplasmic reticulum)

ZnSalen/Salophens Colocalized Organelle Pearson’s coefficient
alsl Lysosome 0.52
als? ER 0.89
als3 ER 0.74
als4 Lysosome 0.71
alss Lysosome 0.77
alsé Lysosome 0.54
als7 Lysosome (Endosome) 0.66
als8 Lysosome 0.73
als9 ER 0.82

alslo0 Lysosome 0.91
a4s3 ER 0.92
abs3 ER 0.61
a6s3 ER 0.51
a8s3 ER 0.52
al0s3 ER 0.92
ads4 Lysosome 0.32
abs4 Lysosome 0.71
a6s4 Lysosome 0.69
ads4 Lysosome 0.85
al0s4 Lysosome 0.78

90



140

120

Cell Viability (%)
iy
o

100

Cell Viability (%)
5 3 3

N
o

120

100

Cell Viability (%)
5 8 3

N
o

100

[o]
o

(o]
o

N
o

o

ZnSalen/ZnSalophens

NS D
7 = %
& @ &

ZnSalen/ZnSalophens

NS DD
] ] 9 S
& & R

S 0 DH O H D
P & & AP P
¥ P E &P

ZnSaIen/ZnSanphens?

>

91



120

100

80

Cell Viability (%)

140

120

Cell Viability (%)

60
40

20

100 .
80 .
60 .
40 .

20

o

&

L T SRS S S - S R ) ™
’5-56 &‘6 ,g?@ &9 'bv,\‘b 'gp“o (g’% é)g‘.) (b&
ZnSalen/ZnSalophens

Figure S7 CCK-8 assay result of ZnSalen/Salophens. Cells were incubated with 20 uM of
ZnSalen/Salophens under dark. Exceptionally for a9s3, al0s3, a7s4, the incubating concentration

is 5 uM and for a8sl, the incubating concentration is 10 uM.
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Figure S8 One-photon fluorescence colocalization images of HeLa cells incubated with 2uM
probes and commercial dyes. (a) Image of ZnSalen/Salophens; (b) image of ER Tracker Blue (for
Row A-E) and ER Tracker Green (for Row F); (c¢) merged images of (a) and (b); (d) differential
interference contrast (DIC) image. Row A-F: colocalization study of (A) a4s3; (B) a8s3; (C) a6s3;
(D) a10s3; (E) a5s3 and (F) als3.
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(A) als2

(B) a5s4

Fig. S9 Two-photon images of HeLa cells incubated with 5uM probes. (a) Image of
ZnSalen/Salophens; (b) merged images of ZnSalen/Salophens and differential interference
contrast (DIC); (c¢) DIC image. Row A-D: two-photon live cell image of (A) als2 for ER, red; (B)
ab5s4 for lysosome, orange; (C) al0s4 for lysosome, green and (D) a4s4 for lysosome, cyan.
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