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Figure NMR1. '"H NMR spectrum of 1 ((1E,4Z,6E)-5-(difluoroboryloxy)-1,7-
bis(2,4,6-trimethoxyphenyl)hepta-1,4,6-trien-3-one) in (CD3),CO.

Figure NMR2. 'H NMR spectrum of Lig 3 ((1E,4Z,6E)-5-hydroxy-7-(4-
methoxyphenyl)-1-(2,4,6-trimethoxyphenyl)hepta-1,4,6-trien-3-one) in CDCls.
Figure NMR3. °C NMR spectrum of Lig 3 ((1E.4Z,6E)-5-hydroxy-7-(4-
methoxyphenyl)-1-(2,4,6-trimethoxyphenyl)hepta-1,4,6-trien-3-one) in CDCls.
Figure NMR4. 'H NMR spectrum of 3 ((1E.4Z,6E)-5-(difluoroboryloxy)-7-(4-
methoxyphenyl)-1-(2,4,6-trimethoxyphenyl)hepta-1,4,6-trien-3-one) in DMSO-ds.
Figure NMR5. '"H NMR spectrum of Lig 4 ((1E,1'E,4Z,4'Z,6E,6'E)-1,1'-(2,4,6-
tris(octyloxy)-1,3-phenylene)bis(5-hydroxy-7-(4-methoxyphenyl)hepta-1,4,6-
trien-3-one)) in CDCls.

Figure NMR6."°C NMR spectrum of Lig 4 ((1E,1'E,4Z,4'Z.6E,6'E)-1,1'-(2,4.6-
tris(octyloxy)-1,3-phenylene)bis(5-hydroxy-7-(4-methoxyphenyl)hepta-1,4,6-
trien-3-one)) in CDCls.

Figure NMR7. '"H NMR spectrum of 4 ((1E,1'E,4Z,4'Z.6E,6'E)-1,1'-(2,4,6-
tris(octyloxy)-1,3-phenylene)bis(5-(difluoroboryloxy)-7-(4-methoxyphenyl)hepta-
1,4,6-trien-3-one)) in (CD;3),CO.

Figure S1. Cyclic voltammogram of the bis borondifluoride complex 1 (a), 2 (b)
and 3 (c¢) in DCM solution containing 0.1M [("BusN)PF¢] (Scan rate of 100 mV/s).
Figure S2. Lippert-Mataga plots fora/ 1 (m),2 (¢)and 3 (A);b:3(A)and 4 (V)
Figure S3. Electronic absorption (a) and fluorescence emission (b) spectra of
compound 1 in solvents of different polarity at room temperature (Aexe = 450nm).
Figure S4. Electronic absorption (a) and fluorescence emission (b) spectra of
compound 2 in solvents of different polarity at room temperature (Aexe = 480nm).
Figure S5. Electronic absorption (a) and fluorescence emission (b) spectra of
compound 3 in solvents of different polarity at room temperature (Aexe = 480nm).
Figure S6. Electronic absorption (a) and fluorescence emission (b) spectra of
compound 4 in solvents of different polarity at room temperature (Aexe = 480nm).
Figure S7. Dependencies of the fluorescence intensity versus laser excitation
power for 1 (m, black) in DCM.

Figure S8. Two-photon excitation in DCM: a/ dye 1 and b/ dye 2.

Table S1. Spectroscopic data and photophysical properties of compounds 1 and 2
in solvents of different polarity at room temperature

Table S2. Spectroscopic data and photophysical properties of compounds 3 and 4
in solvents of different polarity at room temperature
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Figure NMR1. 'H NMR spectrum of 1 ((1E,4Z,6E)-5-(difluoroboryloxy)-1,7-bis(2,4,6-
trimethoxyphenyl)hepta-1,4,6-trien-3-one) in (CD3),CO.
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Figure NMR2. 'H NMR spectrum of Lig 3 ((1E,4Z,6E)-5-hydroxy-7-(4-methoxyphenyl)-1-
(2,4,6-trimethoxyphenyl)hepta-1,4,6-trien-3-one) in CDCls.
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Figure NMR3. °C NMR spectrum of Lig 3 ((1E.,4Z,6E)-5-hydroxy-7-(4-methoxyphenyl)-1-
(2,4,6-trimethoxyphenyl)hepta-1,4,6-trien-3-one) in CDCls.
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Figure NMR4. 'H NMR spectrum of 3 ((1E,4Z,6E)-5-(difluoroboryloxy)-7-(4-
methoxyphenyl)-1-(2,4,6-trimethoxyphenyl)hepta-1,4,6-trien-3-one) in DMSO-ds.
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Figure NMRS. 'H NMR spectrum of Lig 4 ((1E,1'E,4Z,4'Z,6E,6'E)-1,1'-(2,4,6-tris(octyloxy)-
1,3-phenylene)bis(5-hydroxy-7-(4-methoxyphenyl)hepta-1,4,6-trien-3-one)) in CDCls.
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Figure NMR6."°C NMR spectrum of Lig 4 ((1E,1'E,4Z,4'Z.6E,6'E)-1,1'-(2,4,6-tris(octyloxy)-
1,3-phenylene)bis(5-hydroxy-7-(4-methoxyphenyl)hepta-1,4,6-trien-3-one)) in CDCls.
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Figure NMR?7. "H NMR spectrum of 4 ((1E,1'E,4Z,4'Z,6E,6'E)-1,1'-(2,4,6-tris(octyloxy)-1,3-

phenylene)bis(5-(difluoroboryloxy)-7-(4-methoxyphenyl)hepta-1,4,6-trien-3-one)) in
(CD3),CO.
a/ b/ c/
E/V vs Fc/| Fc'-. ‘ . E / V vs. Fc/Fc* ‘ E / ‘V vs. Fc/| l;—c*-

Figure S1. Cyclic voltammogram of the bis borondifluoride complex 1 (a), 2 (b) and 3 (¢) in
DCM solution containing 0.1M [("BugN)PFs] (Scan rate of 100 mV/s).
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Figure S2. Lippert-Mataga plots for a/ 1 (m), 2 (¢) and 3 (A); b: 3 (A) and 4 (V) where Af’
=[(e- )/(2e + 1)] - 0.5 [(n - 1)(2n® + 1)].
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Figure S3. Electronic absorption (a) and fluorescence emission (b) spectra of compound 1 in
solvents of different polarity at room temperature (Aexe = 450nm; carbon tetrachloride (==), n-
dibutylether (==), ethylic ether (==), ethyl acetate (==), dichloromethane (=), 1,2-
dichloroethane (=), acetone (==) and acetonitrile (==)).
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Figure S4. Electronic absorption (a) and fluorescence emission (b) spectra of compound 2 in
solvents of different polarity at room temperature (Aex. = 480nm; carbon tetrachloride (=), n-
dibutylether (==), ethylic ether (==), ethyl acetate (==), dichloromethane (=), 1,2-
dichloroethane (=), acetone (==) and acetonitrile (==)).
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Figure SS. Electronic absorption (a) and fluorescence emission (b) spectra of compound 3 in
solvents of different polarity at room temperature (Aex. = 480nm; carbon tetrachloride (=), n-
dibutylether (=), ethylic ether (==), ethyl acetate (==), dichloromethane (==), 1,2-
dichloroethane (=), acetone (==) and acetonitrile (==)).
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Figure S6. Electronic absorption (a) and fluorescence emission (b) spectra of compound 4 in
solvents of different polarity at room temperature (Aexc = 480nm; carbon tetrachloride (=), n-
dibutylether (=), ethylic ether (==), ethyl acetate (==), dichloromethane (=), 1,2-
dichloroethane (=), acetone (==) and acetonitrile (==)).
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Figure S7. Dependencies of the fluorescence intensity versus laser excitation power for 1 (m,
black) in DCM.
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Figure S8. Two-photon excitation (= , higher x-coordinate and ==, right y-coordinate) with

their error bars, OPA spectra (==, lower x-coordinate and ==, left y-coordinate) in DCM: a/
dye 1 and b/ dye 2.

Table S1. Spectroscopic data and photophysical properties of compounds 1 and 2 in solvents

of different polarity at room temperature®

1 2

solvent  Aups  Aem Awr @ . Ke Ka Aabs  Aem AWt @ . K Ki
CCly 477 492 639 0.20 0.50 4.0 16 501 522 803 027 103 26 7.1
Bu,O 475 492 727 022 0.60 3.7 13 502 521 726 031 1.07 29 6.5
Et,O 475 497 930 0.24 0.70 3.5 11 505 529 898 037 14 27 45
AcOEt 480 515 1415 035 088 39 74 512 538 944 045 16 28 34
DCM 488 538 1905 044 130 34 43 524 566 1416 0.52 1.72 3.0 2.8
DCE 490 542 1977 0.44 1.55 2.8 3.6 525 571 1534 053 1.75 3.0 2.7
Acetone 483 534 1980 045 149 3.0 3.7 523 559 1231 056 1.8 3.1 24
ACN 483 549 2490 0.51 1.55 33 3.2 525 572 1565 0.59 1.89 3.1 2.2

 Absorption maximum wavelengths Ay, (nm). fluorescence maximum wavelengths Ao, (nm). Stokes shifts Avgr
(cm™). fluorescence quantum yields @;. fluorescence lifetimes 7 (ns). radiative k¢ (10° s™) and nonradiative k, = (1
- @)/t (10° s rate constants; Bu,O: n-dibutylether. Et,0: ethylic ether. AcOEt: ethyl acetate. DCM:
dichloromethane. DCE: 1.2-dichloroethane. ACN: acetonitrile.




Table S2. Spectroscopic data and photophysical properties of compounds 3 and 4 in solvents
of different polarity at room temperature®
3 4

solvent  Ags  Aem AVst Dr T ke K Aabs  Aem AWt D T ke K
CCl, 493 510 676 0.17 08 2.1 10 505 525 754 034 106 32 6.2
Bu,0O 492 513 832 022 095 23 82 504 524 757 036 1.13 32 5.6
Et,0O 493 519 1016 0.29 1.08 2.7 6.6 507 531 891 046 1.21 38 44

AcOEt 500 536 1343 037 1.59 23 39 516 552 1264 0.66 1.66 4.0 2.0
DCM 511 560 1712 046 1.74 2.6 3.1 528 571 1426 0.61 169 3.6 23
DCE 513 5635 1747 048 1.75 2.7 3.0 529 577 1573 055 1.72 32 2.6

Acetone 507 556 17383 047 1.7 2.8 3.1 524 575.5 1708 0.21 1 21 79
ACN 508 568 20794 047 1.62 29 33 527 595 2169 0.12 <0.8 - -

 Absorption maximum wavelengths A,,, (nm). fluorescence maximum wavelengths Ao, (nm). Stokes shifts Avgr

(em™). fluorescence quantum yields @;. fluorescence lifetimes 7 (ns). radiative k¢ (10° s™") and nonradiative ky, = (1 -

@)/ (10° s') rate constants; Bu,O: n-dibutylether. Et,0: ethylic ether. AcOEt: ethyl acetate. DCM:
dichloromethane. DCE: 1.2-dichloroethane. ACN: acetonitrile.
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