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Synthesis of H4L. 

1,3,6,8-Tetrakis(2,6-dimethyl-4-methoxyphenyl)pyrene: TP-Ether 

 

An oven-dried pressure tube of 100 mL volume was cooled under a N2 gas atmosphere and 

charged with 1,3,6,8-tetrabromopyrene (1.0 g, 1.93 mmol), 2,6-dimethyl-4-

methoxyphenylboronic acid (2.78 g, 15.4 mmol), Pd(PPh3)4 (0.56 g, 0.48 mmol), powdered 

NaOH (0.927 g, 23.16 mmol), 30 mL of dioxane, 20 mL of EtOH and 2 mL of distilled water. 

The resultant mixture was purged with a N2 gas for 15 min, the pressure tube was capped tightly 

and heated at 110 °C. The yellow turbid solution turned to a clear one within 30 min. The 

heating was continued for 24 h, after which time the color of the reaction mixture turned dark 

brown. It was then cooled, solvent mixture removed under vacuo and the solid residue was 

extracted with DCM. The combined DCM extract was washed with brine solution, dried over 

anhyd Na2SO4 and concentrated. The pure product was isolated (as a colorless solid) by silica gel 

column chromatography using CHCl3/pet. ether (50:50, v/v) mixture as an eluent; yield 82% 

(1.16 g, 1.57 mmol); mp 248–252 °C; IR (KBr) cm-1 2922, 2852, 1598; 1H NMR (400 MHz, 

CDCl3) δ 1.95 (s, 24H), 3.86 (s, 12H), 6.75 (s, 8H), 7.51 (s, 4H), 7.61 (s, 2H); 13C NMR (100 

MHz, CDCl3) δ 21.1, 55.3, 112.7, 124.8, 125.9, 128.8, 129.7, 132.7, 136.0, 138.3, 158.7; ESI-

MS m/z calcd for C52H51O4 739.3787, found 739.3743 (M+H)+. 
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1,3,6,8-Tetrakis(2,6-dimethyl-4-hydroxyphenyl)pyrene: TP-Phenol 

 

To a solution of methyl aryl ether 1 (1.0 g, 1.35 mmol) in 30 mL of dry DCM at 0 °C was added 

BBr3 (1.62 g, 6.49 mmol) dropwise. The reaction mixture was allowed to stir for 6 h at rt. 

Subsequently, it was quenched with ice-cold water, extracted with ethyl acetate, washed with 

brine solution, dried over anhyd Na2SO4, filtered and concentrated. The pure product was 

obtained as a colorless solid after filtration over a short pad of silica gel using a mixture of ethyl 

acetate/pet. ether (60:40, v/v); yield 97% (0.924 g, 1.35 mmol); mp > 300 ºC; IR (KBr) cm-1 

3320, 3050, 2925, 1591, 1476, 1429; 1H NMR (500 MHz, DMSO-d6) δ 1.81 (s, 24H), 6.64 (s, 

8H), 7.45 (s, 2H), 7.47 (s, 4H); 13C NMR (125 MHz, DMSO-d6) δ 21.0, 114.8, 124.9, 125.8, 

128.6, 128.8, 130.56, 136.6, 137.7, 157.0; ESI-MS m/z calcd for C48H43O4 683.3004, found 

681.3117 (M–H)–. 
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1,3,6,8-Tetrakis(2,6-dimethyl-4-(α-carboethoxy)methoxyphenyl)pyrene: TP-Ester 

 

In a two-necked round bottom flask equipped with a CaCl2 guard tube were taken tetraphenol 2 

(1.0 g, 2.33 mmol), Cs2CO3 (7.6 g, 23.39 mmol) and 40 mL of anhyd CH3CN. After stirring the 

contents for 10 min, ethyl α-bromoacetate (4.68 g, 28.07 mmol) was introduced. Subsequently, 

the reaction mixture was heated at reflux overnight. After 16 h, the reaction was judged to be 

complete by TLC analysis. The reaction was quenched by addition of 10 mL of distilled H2O. 

Acetonitrile was removed under vacuo and the solid residue was extracted with DCM and 

washed with brine solution. The combined organic phase was dried over anhyd Na2SO4 and 

concentrated in vacuo. The excess ethyl bromoacetate was removed by applying high-vacuum. 

Silica gel column chromatography of the crude reaction mixture using a mixture of ethyl 

acetate/pet. ether (30:70, v/v) as an eluent yielded the pure product as a colorless solid; yield 

74% (1.11 g, 1.08 mmol); mp 248–252 °C; IR (KBr) cm-1 2976, 2922, 2868, 1757, 1607, 1583, 

1476, 1446; 1H NMR (400 MHz, CDCl3) δ 1.32 (t, J = 6.9 Hz, 12H), 1.93 (s, 24H), 4.31 (q, J = 

6.9 Hz, 8H), 4.67 (s, 8H), 6.75 (s, 8H), 7.52 (s, 4H), 7.56 (s, 2H); 13C NMR (100 MHz, CDCl3) δ 

14.2, 21.2, 61.5, 65.6, 113.6, 124.9, 126.0, 128.8, 129.6, 133.7, 136.0, 138.6, 157.0, 169.3; ESI-

MS m/z calcd for C64H70O12N1 1044.4898, found 1044.4890 (M+H)+. 
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1,3,6,8-Tetrakis(2,6-dimethyl-4-(α-carboxy)methoxyphenyl)pyrene: H4L 

 

A solution of tetraester 3 (1.0 g, 0.97 mmol) in 30 mL of MeOH was stirred in a round bottom 

flask with K2CO3 (1.62 g, 15.58 mmol) for 12 h. Subsequently, the reaction mixture was stripped 

off MeOH under vacuo and the resultant solid residue was dissolved in 50 mL of distilled water. 

This solution was then washed twice with ethyl acetate to remove organic impurities and the 

aqueous phase was neutralized with 10% aq. HCl, whereby the product precipitated out. The 

solid material was extracted with ethyl acetate, finally washed with cold distilled water, dried 

over anhyd Na2SO4 and concentrated in vacuo. The crude product was recrystallized using 50% 

EtOAc/pet. ether to obtain pure H4L as a colorless solid; yield 96% (0.855 g, 0.935 mmol); mp > 

300 ºC; IR (KBr) cm-1 2918, 2618, 2593, 1735, 1604, 1475, 1460, 1439, 1380, 1313, 1242, 1195, 

1180; 1H NMR (500 MHz, DMSO-d6) δ 1.87 (s, 24H), 4.72 (s, 8H), 6.81 (s, 8H), 7.47 (s, 4H), 

7.49 (s, 2H); 13C NMR (125 MHz, DMSO-d6) δ 20.6, 64.4, 113.4, 124.5, 125.2, 128.0, 129.7, 

132.1, 135.8, 137.6, 156.9, 170.4; ESI-MS m/z calcd for C56H50O12 915.3381, found 915.3381 

[M+H]+. 
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Figure S1. IR spectrum (solid) of Mn-L.  
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Figure S2. Electron paramagnetic resonance (EPR) spectrum of Mn-L.  
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Figure S3. TGA profile of Mn-L.  

 

 

 (nm)

N
o

rm
a

liz
e

d
  I

n
te

n
s

it
y

 

Figure S4. Solid-state excitation spectrum of Mn-L.  

 

 



8 
 

2θ (o)

MOF_Simulated

MOF_As-synthesized

MOF_Activated

MOF in n-Hexane

MOF in Toluene

MOF in Benzene

MOF in CHCl3

MOF in CH2Cl2

MOF in 1,2-DCE

MOF in Ethylacetate

MOF in DMF

MOF in Acetonitrile

MOF in Ethanol

MOF in Methanol

 

Figure S5. PXRD patterns of variuos solvent-included Mn-L crystals. 
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Figure S6. PXRD patterns of Mn-L crystals obtained after immersing in solutions of various 
nitroarmatic analytes in dichloromethane. 



9 
 

 
0               10              20        30  40 

0.0  mM
6.6  mM
13.3  mM
19.9  mM
26.6  mM
33.3  mM
39.9  mM
46.6  mM
53.3  mM
59.9  mM
66.6  mM

 (nm)

N
o

rm
a

liz
e

d
  I

n
te

n
s

it
y

Conc. of  NT (mM)

Conc. of NT

R2 = 0.98

KSV = 59.0 M-1

(a) (b)

 

Figure S7. (a) Quenching of fluorescence intensity of Mn-L with increasing concentration of 

NT in DCM (ex = 320 nm). (b) Determination of the Stern-Volmer quenching constant.  
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Figure S8. (a) Quenching of fluorescence intensity of Mn-L with increasing concentration of 

NB in DCM (ex = 320 nm). (b) Determination of the Stern-Volmer quenching constant.  
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Figure S9. (a) Quenching of fluorescence intensity of Mn-L with increasing concentration of 

DNT in DCM (ex = 320 nm). (b) Determination of the Stern-Volmer quenching constant.  
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Figure S10. (a) Quenching of fluorescence intensity of Mn-L with increasing concentration of 

DNB in DCM (ex = 320 nm). (b) Determination of the Stern-Volmer quenching constant.  
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Figure S11. Determination of the sensitivity of Mn-L towards the detection of TNT. Notice that 
the limiting concentration has been calculated from the point of intersection of the two linear fits 
that are colored in red.  
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Figure S12. Quenching and recovery test of Mn-L with TNT. The red bars represent the original 
fluorescence intensity of Mn-L and the green bars represent the intensity upon addition of 66.6 
mM solution of TNT in DCM.    
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Figure S13. 1H (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) spectra of 1,3,6,8-
tetrakis(2,6-dimethyl-4-methoxyphenyl)pyrene. 
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Figure S14. 1H (500 MHz, DMSO-d6) and 13C NMR (125 MHz, DMSO-d6) spectra of 1,3,6,8-
tetrakis(2,6-dimethyl-4-hydroxyphenyl)pyrene. 
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Figure S15. 1H (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) spectra of 1,3,6,8-

tetrakis(2,6-dimethyl-4-(-carboethoxy)methoxyphenyl)pyrene. 
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Figure S16. 1H (500 MHz, DMSO-d6) and 13C NMR (125 MHz, DMSO-d6) spectra of 1,3,6,8-

tetrakis(2,6-dimethyl-4-(-carboxy)methoxyphenyl)pyrene, H4L. 
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Explanation for Checkcif 
 
Check cif Explanation 

Alert A, B, C, G 
Large parameter shift to su ratio due to COOH groups  in non-ideal geometry. 
Crystal has a polymeric structure with large void volume. 

 


