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Characterization of NOR1
Synthesis of NOR1. (General procedure) Piperidine, 2 drops, was added to a mixture of 

0.140 g (0.0004 mol) of intermediate (Rofecoxib) and 0.140 g of 2-Morpholinobezaldehyde in 

10 ml of MeOH, and the mixture was stirred at room temperature for 12 h in dark atmosphere. 

The mixture was then cooled, and the precipitate was filtered off and washed with MeOH. The 

yellow powder (NOR1, 0.13 g) was obtained with the yield 92%.1H NMR (600 MHz, DMSO-d6) 

δ 9.01 , 8.10 (d, J = 7.5 Hz), 8.05 (d, J = 7.8 Hz), 7.75 – 7.60 (m), 7.35 (dd, J = 8.7, 5.2 Hz), 

7.24 (d, J = 7.7 Hz), 6.12 , 3.30 , 1.50 , 1.28 . 13C NMR (151 MHz, DMSO-d6) δ 130.6, 116.6, 

111.9, 110.1, 104.8, 100.3, 98.0, 93.3, 93.2, 92.6, 92.2, 92.1, 91.7, 91.5, 91.2, 90.5, 89.5, 88.8, 

72.3, 42.0, 2.5, -8.9, -9.1. HRMS (ESI): calced for C29H27NO6S: 518.1632 ([M+H]+), 

found:406.2795.

Figure S1. 1H NMR spectrum of NOR1 in DMSO-d6 (600 MHz, 298K).



Figure S2. 13C NMR spectrum of NOR1 in DMSO-d6 (151 MHz, 298K).

Figure S3. HRMS spectrum of NOR1

Characterization of NOR2
Synthesis of NOR2. The orange-red powder (NOR2, 0.12 g) was synthesized following 

the the general procedure with the yield 83%. 1H NMR (600 MHz, DMSO-d6) δ 9.67 (s, 1H), 

8.06 (d, J = 6.7 Hz, 2H), 7.71 (dd, J = 25.9, 6.8 Hz, 4H), 7.55 (s, 1H), 7.33 (p, J = 4.9, 4.1 Hz, 

5H), 6.00 (s, 1H), 3.31 (s, 4H), 1.67 – 1.30 (m, 9H). 13C NMR (151 MHz, DMSO-d6) δ 168.2, 

153.1, 149.5, 146.7, 142.2, 141.3, 135.7, 132.0, 130.9, 130.0, 129.6, 129.5, 129.0, 128.8, 

128.1, 127.3, 125.1, 118.6, 113.7, 80.1, 40.1, 28.6, 28.6. HRMS (ESI): calced for C29H27NO6S: 

518.1632 ([M+H]+), found:406.2798.



Figure S4. 1H NMR spectrum of NOR2 in DMSO-d6 (600 MHz, 298K).

Figure S5. 13C NMR spectrum of NOR2 in DMSO-d6 (151 MHz, 298K).



Figure S6. HRMS spectrum of NOR2

Beer-Lambert’s plot and linear fitting of NOR1 and NOR2

Figure S7. Beer-Lambert’s plot and linear fitting of NOR1 (A) and NOR2 (B). 
(Y=0.13053+0.01583X, R2=0.99919; Y=-0.02842+0.02046X, R2=0.99934).

Solvatochromism of NOR1 and NOR2

Figure S8. Normalized absorption of compounds (A) NOR1, (B) NOR2 in various solvents at 

the concentration of 50 µM, such as DMSO, DMF, chloroform, DCM, EtOH, THF, respectively.



Table S1. Photophysical data of NOR1 and NOR2 in various solvents.

Compd. Solvents ε a n b Δf c λabs d 

(nm)

λem e 

(nm)

Δν f (cm-1)

Chloroform 4.81 1.4459 0.148 356 496 7929

DCM 9.08 1.4244 0.217 356 496 7929

THF 7.58 1.4070 0.210 352 490 8001

EtOH 24.5 1.3611 0.2886 358 522 8776

DMF 37.6 1.3330 0.2742 360 524 8694

NOR1

DMSO 48.9 1.4795 0.265 364 526 8461

Chloroform 4.81 1.4459 0.148 400 510 5392

DCM 9.08 1.4244 0.217 398 518 5821

THF 7.58 1.4070 0.210 400 526 5989

EtOH 24.5 1.3611 0.2886 400 534 6273

DMF 37.6 1.3330 0.2742 400 534 6273

NOR2

DMSO 48.9 1.4795 0.265 402 546 6561

a Static dielectric constant; b index of refraction; c orientation polarizability; d the maximum 

absorption wavelength; e the maximum emission wavelength;f Δν were calculated using 

the equation (1/λabs-1/λem)×107.

The solvatochromic Lippert-Mataga equation:

Δν=                                                         

1
4𝜋𝜀0

2Δ𝜇2

ℎ𝑐𝑎3
Δ𝑓+ 𝐶𝑜𝑛𝑠𝑡.

（1）

Where

                                                              
Δ𝑓=

𝜀 ‒ 1
2𝜀+ 1

‒
𝑛2 ‒ 1

2𝑛2 ‒ 1

（2）

=                                                                 𝑎
（

3𝑀
4𝜋𝑑𝑁𝑎

）1/3



（3）

In the above equations, Δν is the Stokes shift, ε0 is the vacuum permittivity, h is Planck’s 

constant, c is the velocity of light,  is the Onsager radius of compound, Δµ = µe–µg is the 𝑎

difference in the dipole moment of compound between the excited (µe) and the ground (µg) 

states, ε and n are the static dielectronic constant and the refractive index of the solvent, 

respectively,  is the orientation polarizability, M is the molecular weight, d is the density of Δ𝑓

molecule, and  is Avogadro’s number𝑁𝑎

Table S2. DFT calculation data of NOR1 and NOR2

Calculation method: opt freq b3lyp/6-311g(d,p) scrf=(solvent=dmso) em=gd3 with Gaussian 09

Cartesian coordinates of optimized structure of NOR1

Total energy: -2026,151524 Hartrees
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Cartesian coordinates of optimized structure of NOR2

Total energy: -2026,154392 Hartrees
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Table S3. TDDFT calculations of NOR1 and NOR2



NOR1 absorbance prediction

# TD(nstates=20) 6-311g(d,p) scrf=(solvent=dmso) pbe1pbe

Excitation energies and oscillator strengths:

Excited State   1:      Singlet-A      2.9675 eV  417.81 nm  f=0.5566  <S**2>=0.000

     135 ->137        -0.13533

     136 ->137         0.69077

 This state for optimization and/or second-order correction.

 Total Energy, E(TD-HF/TD-KS) =  -2023.94364915    

 Copying the excited state density for this state as the 1-particle RhoCI density.

 

 Excited State   2:      Singlet-A      3.4758 eV  356.71 nm  f=0.3877  <S**2>=0.000

     135 ->137         0.68412

     136 ->137         0.13315

Excited State   3:      Singlet-A      3.8775 eV  319.75 nm  f=0.0730  <S**2>=0.000

     134 ->137         0.69007

Excited State   4:      Singlet-A      4.0110 eV  309.11 nm  f=0.0164  <S**2>=0.000

     133 ->137         0.68830

Excited State   5:      Singlet-A      4.1382 eV  299.61 nm  f=0.1623  <S**2>=0.000

     136 ->138         0.69025

Excited State   6:      Singlet-A      4.3252 eV  286.66 nm  f=0.0469  <S**2>=0.000

     126 ->137         0.20013

     127 ->137         0.20586

     130 ->137         0.34144

     131 ->137         0.36008

     132 ->137         0.36659

Excited State   7:      Singlet-A      4.5122 eV  274.78 nm  f=0.0071  <S**2>=0.000

     130 ->137        -0.44455

     131 ->137         0.51162

  Excited State   8:      Singlet-A      4.6189 eV  268.43 nm  f=0.0062  <S**2>=0.000

     130 ->137        -0.25969



     131 ->137        -0.26906

     132 ->137         0.57837

Excited State   9:      Singlet-A      4.6480 eV  266.75 nm  f=0.0144  <S**2>=0.000

     130 ->137         0.11832

     135 ->138        -0.12898

     135 ->139         0.10998

     136 ->139         0.66108

Excited State  10:      Singlet-A      4.7110 eV  263.18 nm  f=0.0052  <S**2>=0.000

     126 ->137         0.18633

     127 ->137         0.11052

     129 ->137         0.14137

     135 ->138         0.56653

     136 ->139         0.14859

     136 ->141         0.19616

Excited State  11:      Singlet-A      4.7735 eV  259.73 nm  f=0.0467  <S**2>=0.000

     126 ->137         0.38080

     127 ->137         0.30553

     128 ->137         0.12177

     129 ->137         0.17227

     130 ->137        -0.27103

     131 ->137        -0.10964

     132 ->137        -0.11083

     135 ->138        -0.27352

     136 ->140         0.10490

Excited State  12:      Singlet-A      5.0011 eV  247.91 nm  f=0.0757  <S**2>=0.000

     129 ->137         0.15712

     134 ->138         0.25519

     135 ->138        -0.22277

     135 ->143         0.11619

     136 ->140         0.10172



     136 ->141         0.50109

     136 ->143        -0.16963

Excited State  13:      Singlet-A      5.0972 eV  243.24 nm  f=0.1502  <S**2>=0.000

     134 ->138         0.14313

     136 ->140         0.64352

     136 ->141        -0.13413

Excited State  14:      Singlet-A      5.1472 eV  240.87 nm  f=0.0176  <S**2>=0.000

     127 ->137        -0.24251

     129 ->137         0.48984

     134 ->138        -0.14714

     136 ->141        -0.19981

     136 ->142         0.11824

     136 ->143        -0.30388

Excited State  15:      Singlet-A      5.2238 eV  237.35 nm  f=0.0654  <S**2>=0.000

     129 ->137        -0.10524

     131 ->138        -0.13981

     133 ->140        -0.18728

     134 ->138        -0.14065

     134 ->139         0.20005

     135 ->139        -0.36677

     135 ->142         0.11210

     136 ->139         0.10490

     136 ->141         0.13759

     136 ->142         0.37363

Excited State  16:      Singlet-A      5.2385 eV  236.68 nm  f=0.0398  <S**2>=0.000

     131 ->138         0.14921

     133 ->138        -0.18375

     133 ->140        -0.14107

     134 ->138         0.39484

     135 ->139         0.10495



     135 ->142         0.13621

     136 ->140        -0.12669

     136 ->141        -0.15038

     136 ->142         0.35714

Excited State  17:      Singlet-A      5.2706 eV  235.24 nm  f=0.0008  <S**2>=0.000

     127 ->137        -0.18447

     128 ->137         0.65151

     129 ->137        -0.12255

 

 Excited State  18:      Singlet-A      5.2906 eV  234.35 nm  f=0.0088  <S**2>=0.000

     126 ->137         0.15255

     127 ->137        -0.10357

     128 ->137        -0.17626

     129 ->137        -0.11541

     134 ->138        -0.36926

     135 ->139         0.39359

     136 ->142         0.20379

Excited State  19:      Singlet-A      5.3369 eV  232.32 nm  f=0.0186  <S**2>=0.000

     126 ->137         0.45535

     127 ->137        -0.38974

     129 ->137        -0.16126

     134 ->138         0.18381

     135 ->139        -0.13305

Excited State  20:      Singlet-A      5.3902 eV  230.02 nm  f=0.0136  <S**2>=0.000

     133 ->138         0.62954

     135 ->139         0.19100

     136 ->142         0.16209

NOR2 absorbance prediction

# TD(nstates=20) 6-311g(d,p) scrf=(solvent=dmso) pbe1pbe

Excitation energies and oscillator strengths:



Excited State   1:      Singlet-A      2.9201 eV  424.58 nm  f=1.3016  <S**2>=0.000

     136 ->137         0.70494

 This state for optimization and/or second-order correction.

 Total Energy, E(TD-HF/TD-KS) =  -2023.94986945    

 Copying the excited state density for this state as the 1-particle RhoCI density.

Excited State   2:      Singlet-A      3.7568 eV  330.03 nm  f=0.1082  <S**2>=0.000

     132 ->137         0.10799

     135 ->137         0.68964

Excited State   3:      Singlet-A      3.9270 eV  315.72 nm  f=0.2333  <S**2>=0.000

     136 ->138         0.69903

Excited State   4:      Singlet-A      4.0650 eV  305.01 nm  f=0.0140  <S**2>=0.000

     134 ->137         0.68530

 

 Excited State   5:      Singlet-A      4.2184 eV  293.91 nm  f=0.0033  <S**2>=0.000

     133 ->137         0.64970

     136 ->141        -0.23530

Excited State   6:      Singlet-A      4.3123 eV  287.51 nm  f=0.0213  <S**2>=0.000

     128 ->137         0.32148

     130 ->137         0.20693

     131 ->137         0.55889

Excited State   7:      Singlet-A      4.4203 eV  280.49 nm  f=0.0172  <S**2>=0.000

     136 ->139         0.69639

Excited State   8:      Singlet-A      4.5714 eV  271.22 nm  f=0.0221  <S**2>=0.000

     130 ->137         0.45771

     131 ->137        -0.22023

     132 ->137         0.46100

Excited State   9:      Singlet-A      4.6589 eV  266.12 nm  f=0.0357  <S**2>=0.000

     128 ->137        -0.27870

     130 ->137        -0.31846

     131 ->137         0.25822



     132 ->137         0.44161

     136 ->143         0.12155

Excited State  10:      Singlet-A      4.7910 eV  258.78 nm  f=0.0674  <S**2>=0.000

     127 ->137         0.11505

     128 ->137         0.39310

     130 ->137        -0.29357

     131 ->137        -0.13088

     132 ->137         0.19120

     133 ->137        -0.10948

     136 ->140         0.36348

     136 ->141        -0.10299

     136 ->143         0.10870

Excited State  11:      Singlet-A      4.8226 eV  257.09 nm  f=0.0223  <S**2>=0.000

     128 ->137         0.24601

     130 ->137        -0.15715

     131 ->137        -0.10853

     133 ->137         0.22718

     136 ->140        -0.31588

     136 ->141         0.44929

Excited State  12:      Singlet-A      4.9043 eV  252.81 nm  f=0.0209  <S**2>=0.000

     135 ->138         0.46837

     136 ->140        -0.34739

     136 ->141        -0.35055

Excited State  13:      Singlet-A      5.0128 eV  247.34 nm  f=0.0855  <S**2>=0.000

     128 ->137        -0.17190

     131 ->137         0.13889

     135 ->138         0.49263

     136 ->140         0.32727

     136 ->141         0.25493

Excited State  14:      Singlet-A      5.0290 eV  246.54 nm  f=0.0002  <S**2>=0.000



     129 ->137         0.69355

Excited State  15:      Singlet-A      5.0715 eV  244.47 nm  f=0.0202  <S**2>=0.000

     134 ->140        -0.16486

     135 ->142         0.15785

     136 ->142         0.64708

Excited State  16:      Singlet-A      5.2666 eV  235.42 nm  f=0.0149  <S**2>=0.000

     130 ->137         0.11633

     130 ->138        -0.27772

     131 ->138         0.14896

     131 ->139         0.17812

     132 ->138        -0.15050

     134 ->138        -0.25796

     135 ->139         0.45757

     136 ->143         0.16037

Excited State  17:      Singlet-A      5.2735 eV  235.11 nm  f=0.1910  <S**2>=0.000

     124 ->137        -0.10768

     132 ->137        -0.14600

     135 ->139        -0.12856

     136 ->143         0.63072

Excited State  18:      Singlet-A      5.3924 eV  229.92 nm  f=0.0015  <S**2>=0.000

     127 ->137         0.12934

     134 ->138         0.62293

     135 ->139         0.24602

     136 ->142         0.10684

Excited State  19:      Singlet-A      5.4086 eV  229.24 nm  f=0.0070  <S**2>=0.000

     127 ->137         0.63381

     127 ->138         0.15578

     128 ->137        -0.17581

     134 ->138        -0.13010

Excited State  20:      Singlet-A      5.6105 eV  220.98 nm  f=0.0324  <S**2>=0.000



     130 ->138         0.30590

     131 ->138        -0.17187

     131 ->139        -0.25299

     132 ->138         0.20914

     134 ->138        -0.13021

     134 ->140         0.18104

     135 ->139         0.35041

     135 ->142        -0.17711

     136 ->142         0.13112

NOR1 emission prediction

Calculation method: TD opt 6-311g(d,p) scrf=(solvent=dmso) pbe1pbe with Gaussian 09

Cartesian coordinates of optimized structure of NOR1
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Excitation energies and oscillator strengths:

Excited State   1:      Singlet-A      2.3052 eV  537.85 nm  f=0.9614  <S**2>=0.000

     136 ->137        -0.70355

 This state for optimization and/or second-order correction.

 Total Energy, E(TD-HF/TD-KS) =  -2023.95917681    

 Copying the excited state density for this state as the 1-particle RhoCI density.

Excited State   2:      Singlet-A      2.9899 eV  414.68 nm  f=0.3565  <S**2>=0.000

     135 ->137        -0.69850

Excited State   3:      Singlet-A      3.4265 eV  361.84 nm  f=0.1352  <S**2>=0.000

     134 ->137        -0.69823

NOR2 emission prediction



Calculation method: TD opt 6-311g(d,p) scrf=(solvent=dmso) pbe1pbe with Gaussian 09

Cartesian coordinates of optimized structure of NOR2
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Excitation energies and oscillator strengths:

Excited State   1:      Singlet-A      2.2524 eV  550.45 nm  f=1.4546  <S**2>=0.000

     136 ->137         0.70642

 This state for optimization and/or second-order correction.

 Total Energy, E(TD-HF/TD-KS) =  -2023.96594272    

 Copying the excited state density for this state as the 1-particle RhoCI density.

Excited State   2:      Singlet-A      3.1971 eV  387.81 nm  f=0.2295  <S**2>=0.000

     135 ->137         0.69766

Excited State   3:      Singlet-A      3.6028 eV  344.13 nm  f=0.3203  <S**2>=0.000

     136 ->138         0.70123

Absorption spectra of NOR1 and NOR2 in DMSO/water mixtures



Figure S9. Absorption spectra of (A) NOR1, (B) NOR2 in DMSO/water mixtures with varied fw.

SEM images of NOR1

Figure S10 (A) SEM images of NOR1 at 90 vol % of water in DMSO/water mixture, scale bare 

200 nm. (B) SEM images of NOR1 at 90 vol % of water in DMSO/water mixture, scale bare 500 

nm. 

Molecular conformation of NOR2

Table S4. Crystal data and structure refinement for NOR2

Identification code NOR2

Empirical formula C29H27NO6S

Formula weight 517.57

Temperature/K 301.2(3)

Crystal system monoclinic

Space group C2/c

a/Å 17.5736(14)

b/Å 13.0560(9)

c/Å 24.5284(18)

α/° 90

β/° 103.023(8)

γ/° 90

Volume/Å3 5483.1(7)



Z 8

ρcalcg/cm3 1.254

μ/mm-1 0.160

F(000) 2176.0

Crystal size/mm3 0.3 × 0.26 × 0.25

Radiation MoKα (λ = 0.71073)

2Θ range for data collection/° 4.058 to 50

Index ranges -17 ≤ h ≤ 20, -15 ≤ k ≤ 15, -29 ≤ l ≤ 29

Reflections collected 17466

Independent reflections 4714 [Rint = 0.0730, Rsigma = 0.0604]

Data/restraints/parameters 4714/60/342

Goodness-of-fit on F2 1.037

Final R indexes [I>=2σ (I)] R1 = 0.0667, wR2 = 0.1539

Final R indexes [all data] R1 = 0.1086, wR2 = 0.1767

Largest diff. peak/hole / e Å-3 0.46/-0.19

Directions a, b, and c of NOR2 crystal

Figure S11. (A) Top view and (B-C) side view of packing structure of NOR2 crystal.



Normalized solid-state PL spectra of NOR2 in the pristine state, ground state

Figure S12. PL spectra of pristine and grinding powders of NOR2

Differential scanning calorimetry and powder X-ray diffraction of NOR2

Figure S13. (A) DSC of NOR2 in different states: pristine (black line), grinding (red line), 

immersing with acetone (blue line) and heating (green line). (B) PXRD of NOR2 in different 

states: pristine (black line), grinding (red line).



Viscochromism of NOR1

Figure S14. (A) Naked eye visualization of NOR1 under UV light with increasing volume 

fractions of PEG400 at the concentration of 10 µM. (B) Absorbance and (C) PL spectra of NOR1 

at the concentration of 10 µM in ethanol–PEG400 mixtures with different volume fractions of 

PEG400.

Cell viability assay of NOR1

Figure S15. Cell viability values (%) estimated by CCK8 assays using Hela cells, cultured in 

the presence of 0-50.0 μM of NOR1 for 24 h at 37 °C


