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X-ray structure of compound 6r

CCDC 2294407

X-ray structure one of the molecule
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Brief crystal data of compound 6r
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The absorption spectra  and λmax of compounds 4a-d  
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The absorption spectra  and

λmax of compounds 6a-j
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The absorption spectra  and

λmax of compounds 6k-t
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The absorption spectra  and

λmax of compounds 6u-z, 6za, 6zb, 6zc 
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The absorption spectra  and

λmax of compounds 6ze, 6zf, 6zg
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The absorption spectra  and

λmax of compounds 7a-h
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The absorption spectra  and

λmax of compounds 8a-h, 8f2-(D)
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Pyrene: λmax = 337 nm
6a: λmax = 349 nm

6j: λmax = 349 nm 6z: λmax = 349 nm

6e: λmax = 349 nm
6y: λmax = 349 nm
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The absorption spectra (using UV-Vis

spectroscopy, concentration = 0.02 g/100 mL in 

CHCl3) were recorded in CHCl3 and  λmax (absorption)

(the absorption band appearing at the longest 

wavelength) of  compounds 6a, 6j, 6z, 6e, 6y

λmax (absorption) (nm) = Pyrene: 337, 6a: 349, 

6j: 349, 6z: 349, 6e: 349, 6y: 350.
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Preliminary analysis: Emission spectra of compounds 6a, 6j, 6z, 

6e and 6y in CHCl3 (concentration = 3.8 µM) at the

excitation wavelength of 350 nm.
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excitation wavelength of 350 nm = 

Pyrene: 393, 6a: 395, 6j: 390, 6z: 396, 6e: 

404, 6y: 392.
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THF) were recorded in THF and  λmax (absorption) (the 
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λmax (absorption) (nm) = Pyrene: 336, 6a: 349, 

6j: 349, 6z: 350, 6e: 349, 6y: 349.
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Preliminary analysis: Emission spectra of compounds 6a, 6j, 6z, 

6e and 6y in THF (concentration = 3.8 µM) at the

excitation wavelength of 350 nm.

λmax (emission) (nm) at the

excitation wavelength of 350 nm = 

Pyrene: 392, 6a: 395, 6j: 391, 6z: 396, 6e: 

405, 6y: 392.
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The absorption spectra (using UV-Vis spectroscopy, concentration = 0.01 g/100 mL in CHCl3) 

were recorded in CHCl3 and  λmax (absorption) (the absorption band appearing at the longest 

wavelength) of  compounds 7b, 7c, 7d, 7e, 7f, 7g, 7h, 8a, 8b, 8c, 8e, 8f, 8g, 8h.

For all the compounds λmax = 350 nm.
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The absorption spectra (using UV-Vis spectroscopy, concentration = 0.01 g/100 mL in CHCl3) 

were recorded in CHCl3 and  λmax (absorption) (the absorption band appearing at the longest 

wavelength) of  compounds 6zg, 6zh, 6zi, 6zj, 6zk, 6zl.

For all the compounds λmax = 350 nm.
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Preliminary analysis: emission spectra of 7d, 7e, 7g, 7h, 8a, 8b, 8c, 8e, 8g in CHCl3

at 350 nm. The concentration of all the sample solutions is 6.06 µM. 
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(1A) (1B)

Optical absorption (1A) and emission (1B) spectra of representative compounds. (1A): The absorption spectra of 6a, 6j, 6z, 6e and 6y (concentration = 0.02 g/100 

mL in CHCl3) in CHCl3, λmax (absorption) (nm) = Pyrene: 337, 6a: 349, 6j: 349, 6z: 349, 6e: 349, 6y: 350. (1B): Emission spectra of 6a, 6j, 6z, 6e and 6y in CHCl3
(concentration = 3.8 µM) at the excitation wavelength of 350 nm λmax (emission) (nm) = Pyrene: 393, 6a: 395, 6j: 390, 6z: 396, 6e: 404, 6y: 392.
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Optical absorption (1C) and emission (1D) spectra of representative compounds. (1C): The absorption spectra of 6a, 6j, 6z, 6e and 6y (concentration = 0.02 g/100 

mL in THF), λmax (absorption) (nm) = Pyrene: 336, 6a: 349, 6j: 349, 6z: 350, 6e: 349, 6y: 349. (1D): Emission spectra of 6a, 6j, 6z, 6e and 6y (concentration = 3.8 µM in 

THF) at the excitation wavelength of 350 nm λmax (emission) (nm) = Pyrene: 392, 6a: 395, 6j: 391, 6z: 396, 6e: 405, 6y: 392.
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Figure 1 (in the manuscript)

Optical absorption (1G) and emission (1E), (1F) spectra of representative compounds. (1G): The absorption spectra of 6zg, 6zh, 6zi, 6zj, 6zk and 6zl (concentration = 0.01 g/100 mL in CHCl3),  

λmax (absorption) (nm) = 6zg, 6zh, 6zi, 6zj, 6zk and 6zl  = 350 nm. (1E) and (1F): Emission spectra of 7d, 7e, 7g, 7h, 8a, 8b, 8c, 8e and 8g (concentration = 6.06 µM in CHCl3) at the excitation 

wavelength of 350 nm λmax (emission) (nm) = 7d: 392, 7e: 392, 7g: 392, 7h: 392, 8a: 396, 8b: 396, 8c: 390, 8e: 390, 8g: 390.
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Fluorescence Quantum yield (Φ) calculation. 

The quantum yield of 6j, 6y, 6z, 7h, 8a was calculated using anthracene (Φ = 0.27) as reference 

(ref. A. Srivastava, S. Grewal, S. Singh, Rajani and S. Venkataramani, ChemPhotoChem, 2023, 7, 

e202300029). For the calculation of quantum yield different concentration of each compound 

were made in ethanol (η = 1.36) with the absorbance less than 0.1 nm at 355nm. Fluorescence 

spectra were recorded for all the solutions at same of excited λmax. Then by comparing the 

integrated photoluminescence intensity and absorbency values of all the sample solutions with 

the reference anthracene quantum yields were calculated. The quantum yield was calculated 

following the given equation below. 

ΦX = ΦST (mX / mST) (η
2

X / η2
ST) 

Where Φ is the quantum yield, η is the refractive index of solvent, m is slope, X is the sample 

and ST is the standard. 
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Figure S1. Integrated Fluorescence Intensity vs Absorbance plot for the anthracene. 
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Figure S2. Integrated Fluorescence Intensity vs Absorbance plot for the compound 6y. 
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Figure S3. Integrated Fluorescence Intensity vs Absorbance plot for the compound 6a. 
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Figure S4. Integrated Fluorescence Intensity vs Absorbance plot for the compound 6j. 
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Figure S5. Integrated Fluorescence Intensity vs Absorbance plot for the compound 6z. 
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Figure S6. Integrated Fluorescence Intensity vs Absorbance plot for the compound 7h. 
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Figure S7. Integrated Fluorescence Intensity vs Absorbance plot for the compound 8a. 
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Table S1. Quantum yield of 6y, 6a, 6j, 6z, 7h, 8a. 

Compound slope (mX) quantum yield (Φ) 

6y 151762.60046 0.226 

6a 93113.22571 0.139 

6j 46274.97295 0.069 

6z 112328.07115 0.169 

7h 60141.06904 0.089 

8a 2969.97295 0.004 
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Experimental 

 

General 
1H and 13C{1H} NMR spectra of compounds were recorded (using TMS as an internal 

standard) in 400 and ~101 MHz spectrometers, respectively. The HRMS analysis data of 

samples were obtained from the QTOF mass analyzer using the electrospray ionization (ESI) 

method. FT-IR spectra of samples were recorded as neat or thin films. Column chromatography 

purification of crude reaction mixtures was carried out on silica gel (100−200 mesh). Reactions 

were conducted in anhydrous solvents under a nitrogen atm wherever required. Organic layers 

obtained after the workup were dried using anhydrous Na2SO4. Thin layer chromatography 

(TLC) analyses were performed on silica gel or alumina plates and components were visualized 

by UV light or under iodine vapor. Isolated yields of all the products are reported and yields 

were not optimized. 

General procedure for the synthesis of compounds 4a-h: A solution of aromatic aldehyde 

(1 equiv), carboxylic acid (1 equiv), ammonia solution (7 N in methanol, 25-50 equiv), and 

isocyanide (1 equiv) in TFE (2 mL) was stirred at room temperature for 24 h. The reaction 

mixture was diluted with CH2Cl2 and washed with water and brine. The organic extracts were 

combined, and dried over anhydrous Na2SO4 and the solvent was evaporated. The crude 

mixture was subjected to column chromatography to afford the compound 4a-h (Procedure 

adapted from ref. L. A. Polindara-García et al Eur. J. Org. Chem., 2022, e202101517). 

General procedure for the synthesis of compounds 6a-z, 6za-6zc, 6zg-6zn: A solution of 

pyrenylglycinamide 4a (1 equiv), aryl iodide (4 equiv), KOAc (5 equiv), Pd(OAc)2 (10 mol%), 

and CuBr2 (10 mol%) in dry toluene (1.5 mL) was heated in a sealed tube vial under 

conventional heating (oil bath) at 130 ºC for 48 h. The tube was flashed with nitrogen before 

heating. The reaction mixture was concentrated under reduced pressure. The crude mixture was 

subjected to column chromatography to afford the corresponding C-H arylated pyrenylglycine. 

General procedure for the synthesis of compounds 6ze: A solution of pyreneglycinamide 

4a (1 equiv), methyl 4-(bromomethyl)benzoate (4 equiv), Pd(OAc)2 (10 mol%), K2CO3 (2 

equiv), NaOTf (3 equiv) in tert-amylOH (1.5 mL) was heated in a sealed tube vial under 

conventional heating (oil bath) at 120 oC for 48 h. The tube was flashed with nitrogen before 

heating. The reaction mixture was concentrated under reduced pressure. The crude mixture was 

subjected to column chromatography to afford the compound 6ze. 

General procedure for the synthesis of compounds 6zf: A solution of pyreneglycinamide 

4a (1 equiv), 1-iodobutane (4 equiv), Pd(OAc)2 (10 mol%), Ag2CO3 (2 equiv), (BnO)2PO2H 

(0.3 equiv) in tert-amylOH (1.5 mL) was heated in a sealed tube vial under conventional 

heating (oil bath) at 120 oC for 48 h. The tube was flashed with nitrogen before heating. The 

reaction mixture was concentrated under reduced pressure. The crude mixture was subjected 

to column chromatography to afford the compounds 6zf. 

General procedure for the synthesis of compounds 6zd: A solution of pyreneglycinamide 

4a (1 equiv), 1-iodopentane (4.0 equiv), Pd(OAc)2 (10 mol%), KOAc (2.0 equiv) in dry 1,4-

dioxane (1.5 mL) was heated in a sealed tube vial under conventional heating (oil bath) at 130 
oC for 48 h. The tube was flashed with nitrogen before heating. The reaction mixture was 

concentrated under reduced pressure. The crude mixture was subjected to column 

chromatography to afford the compound 6zd. 
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General procedure for the synthesis of compounds 7a-h: To an appropriate arylated 

compound 6 (1 equiv) dissolved in H2O/THF (1:1, 2-4 mL), 12 N HCl (0.33-0.5 mL) was 

added. The mixture was stirred at rt for 15 min. Zinc dust (15 equiv) was then added in three 

portions and the mixture was stirred at rt for 18-36 h. The mixture was transferred to a 

separating funnel with 2 N NaOH (20 mL) and extracted with ethyl acetate. The reaction 

mixture was concentrated under reduced pressure. The crude mixture was subjected to column 

chromatography to afford compound 7a-h (the plicolinamide directing group removal 

procedure was carried out using the standard reported procedure). 

General procedure for the synthesis of compounds 8a-h and 8f2-(D): An appropriate 

amount of N-protected amino acid (1 equiv), N-(3-dimethylaminopropyl)-N′-

ethylcarbodiimide hydrochloride (1.1 equiv), 1-hydroxybenzotriazole hydrate (1.1 equiv) in 

dry DCM (5 mL) was stirred for 1 h at 0 °C under a nitrogen atmosphere. Then, an appropriate 

amount of amine compound 7 (1 equiv) was added to the above mixture and stirred for 24-25 

h at room temperature. The resulting solution was then subjected to aqueous workup and 

washed with aqueous NaHCO3 solution (two times). The resulting solution mixture was 

concentrated and purified on silica gel column chromatography (EtOAc/hexane) to give the 

corresponding pyrene-based peptides. 

 
 

 

General procedure for the synthesis of pyrene-4-carbaldehyde (3d): To a solution of 

1,2,3,6,7,8-hexahydropyrene (3da, 208 mg, 1 mmol) in CH2Cl2 (10 mL) was added stannic 

chloride (140 μL, 1.2mmol), and the mixture was cooled to 0°C under a nitrogen atmosphere. 

Then, 1,1′-dichlorodimethyl ether (136 μL, 1.5 mmol) was added by a syringe, and the mixture 

was stirred at 0°C for 5 h. The reaction was monitored by TLC. After completion, the reaction 

mixture was gradually warmed to rt and then quenched with ice water, acidified by dilute 

hydrochloric acid, and extracted with DCM. The organic phase was dried over anhydrous 

Na2SO4, filtrated, and then concentrated to get the crude product 3db which is used for the next 

step without purification. To a solution of 1,2,3,6,7,8-hexahydropyrene-4-carbaldehyde (3db, 

1 mmol) in dry toluene (5 mL) was added DDQ (2 equiv) and the reaction mixture was heated 

at 100 oC for 20 h. The reaction was monitored by TLC. The reaction mixture was concentrated 

under reduced pressure. The crude mixture was subjected to column chromatography to afford 

the compound 3d (86% yield). (The preparation of 3d was carried out using the reported 

procedure: (a) P.-F. Li and C.-F. Chen, J. Org. Chem., 2012, 77, 9250. (b) K. W. Bair, C. W. 

Andrews, R. L. Tuttle, V. C. Knick, M. Cory and D. D. McKee, J. Med. Chem., 1991, 34, 

1983). 
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