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Characterization data◦ 

2,7-Di-tert-butyl-N-butylpyrene-1-carboxamide (3b). White solid (265 mg, 64%); Mp 134 

– 136◦C  
1
H NMR (600 MHz, CDCl3)◦: δ 8.25 (s, 1H), 8.20 (m, 2H), 8.03 (m, 3H), 7.96 (d, J 

= 9.0 Hz, 1H), 5.98 (t, J = 5.4 Hz, 1H), 3.67 (m, 1H), 3.52 (m, 1H), 1.67 (m, 13H), 1.60 (s, 

9H), 1.45 (m, 2H), 0.99 (t, J = 7.8 Hz, 3H). 
13

C NMR (150 MHz, CDCl3): δ 171.9, 149.1, 

143.9, 131.3, 131.0, 130.9, 130.3, 128.7, 128.3, 128.1, 127.2, 124.4, 123.5, 122.65, 122.63, 

122.34, 122.32, 40.0, 37.00, 35.2, 32.3, 31.9, 31.1, 20.3, 13.7. IR (KBr, cm
-1

): 3430, 2958, 

2898, 2870, 1670, 1605, 1393, 1226, 894. Anal. Calcd. for C29H35NO: C, 84.22; H, 8.53; N, 

3.39; O, 3.87. Found: C, 84.30; H, 8.59; N, 3.27. 

2,7-Di-tert-butyl-N-cyclohexylpyrene-1-carboxamide (3c). White solid (317 mg, 72%). Mp 

217 – 218 °C. 
1
H NMR (600 MHz, CDCl3): δ 8.25 (s, 1H), 8.21 (s, 2H), 8.09 (d, J = 9.6 Hz, 

1H), 8.05 (d, J = 9.6 Hz, 1H), 8.00 (d, J = 9.0 Hz, 1H), 7.94 (d, J = 9.0 Hz, 1H), 5.87 (d, J = 

8.4 Hz, 1H), 4.24 (m, 1H), 2.27 (d, J = 9.6 Hz, 1H), 2.10 (d, J = 9.0 Hz, 1H), 1.77 (m, 2H), 

1.69 (m, 10H), 1.61 (s, 9H), 1.49 (m, 2H), 1.32 (m, 1H), 1.20 (m, 2H). 
13

C NMR (150 MHz, 

CDCl3): δ 170.7, 149.1, 143.8, 131.5, 130.9, 130.8, 130.2, 128.6, 128.2, 128.0, 127.2, 124.3, 

123.4, 122.6, 122.6, 122.29, 122.28, 48.9, 37.0, 35.2, 33.1, 32.4, 32.3, 31.9, 25.5, 24.81, 

24.80. IR (KBr, cm
-1

): 3433, 3215, 2958, 2930, 1624, 1602, 1553, 1226, 881. Anal. Calcd. for 

C31H37NO: C, 84.69; H, 8.48; N, 3.19; O, 3.64. Found: C, 84.58; H, 8.47; N, 3.25. 

N,2,7-Tri-tert-butylpyrene-1-carboxamide (3d). White solid (281 mg, 84%). Mp 148 – 149 

(C. 
1
H NMR (600 MHz, CDCl3): δ 8.26 (s, 1H), 8.19 (m, 3H), 8.06 (d, J = 9.0 Hz, 1H), 8.03 

(d, J = 9.0 Hz, 1H), 7.98 (d, J = 9.0 Hz, 1H), 5.69 (s, 1H), 1.72 (s, 9H), 1.62 (s, 9H), 1.59 (s, 

1H). 
13

C NMR (150 MHz, CDCl3): δ 171.0, 149.1, 143.7, 132.2, 130.94, 130.92, 130.3, 128.9, 

128.3, 128.1, 127.2, 124.3, 123.5, 122.8, 122.6, 122.4, 122.3, 52.5, 37.16, 35.21, 32.4, 31.9, 

28.7. IR (KBr, cm
-1

): 3243, 3050, 2961, 1625, 1546, 1363, 1226, 878. Anal. Calcd. for 

C29H35NO: C, 84.22; H, 8.53; N, 3.39; O, 3.87. Found: C, 84.25; H, 8.47; N, 3.43. 

2,7-Di-tert-butyl-N-phenylpyrenecarboxamides (3e) (1:1 mixture of 1- and 4-isomers) 

(3e). White solid (273 mg, 63%). Mp 242 – 275 °C. 
1
H NMR (600 MHz, CDCl3): δ 8.77 (s, 

1H), 8.34 (s, 1H), 8.29 (s, 1H), 8.26 (d, J = 1.8 Hz, 1H), 8.24 (m, 2H), 8.23 (d, J = 1.2 Hz, 

1H), 8.20 (d, J = 1.8 Hz, 1H), 8.13 (d, J = 9.0 Hz, 1H), 8.07 (d, J = 9.0 Hz, 1H), 8.04 (m, 2H), 

8.00 (d, J = 9.0 Hz, 1H), 7.96 (s, 1H), 7.76 (s, 1H), 7.73 (d, J = 7.8 Hz, 2H), 7.64 (s, 1H), 7.44 

(m, 4H), 7.22 (m, 2H), 1.70 (s, 9H), 1.60 (s, 9H), 1.59 (s, 9H), 1.57 (s, 9H). 
13

C NMR (150 
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MHz, CDCl3): δ 170.1, 149.4, 149.3, 149.2, 144.1, 138.2, 138.0, 131.3, 131.0, 130.9, 130.8, 

130.3, 129.3, 129.2, 129.1, 128.8, 128.6, 128.5, 127.9, 127.7, 127.2, 127.18, 127.17, 124.7, 

124.6, 124.0, 123.7, 123.6, 123.3, 123.2, 123.1, 123.0, 122.9, 122.7, 122.6, 122.3, 120.6, 

120.1, 119.8, 37.1, 35.4, 35.25, 35.24, 32.3, 31.92, 31.91, 31.9. IR (KBr, cm
-1

): 3427, 3275, 

2958, 1652, 1599, 1534, 1440, 1316, 1225, 882. Anal. Calcd. for C31H31NO: C, 85.87; H, 

7.21; N, 3.23; O, 3.69. Found: C, 85.79; H, 7.30; N, 3.27. 

2,7-Di-tert-butyl-N-isopropylpyrene-1-carbothioamide (3g). Pale yellow solid (370 mg, 

89%). Mp 216 – 217 °C. 
1
H NMR (600 MHz, CDCl3): δ 8.28 (s, 1H), 8.19 (d, J = 1.8 Hz, 

1H), 8.17 (d, J = 1.8 Hz, 1H), 8.11 (d, J = 9.0 Hz, 1H), 8.40 (d, J = 9.6 Hz, 1H), 8.01 (d, J = 

9.0 Hz, 1H), 7.95 (d, J = 9.0 Hz, 1H), 7.46 (d, J = 7.8 Hz, 1H), 5.08 (m, 1H), 1.75 (s, 9H), 

1.59 (s, 9H), 1.50 (d, J = 6.6 Hz, 3H), 1.40 (d, J = 6.6 Hz, 3H). 
13

C NMR (150 MHz, CDCl3): 

δ 202.0, 149.2, 142.3, 137.1, 130.9, 130.8, 130.2, 128.4, 128.0, 127.6, 127.2, 124.2, 124.8, 

123.0, 122.7, 122.3, 122.3, 47.6, 37.9, 35.2, 32.7, 31.9, 21.2, 20.7; IR (KBr, cm
-1

): 3432, 

3385, 3195, 2963, 1602, 1533, 1456, 1390, 1227, 991, 881. Anal. Calcd. for C28H33NS: C, 

80.91; H, 8.00; N, 3.37; S, 7.71. Found: C, 80.82; H, 8.07; N, 3.34, S, 7.63. 

2,7-Di-tert-butyl-N-butylpyrene-1-carbothioamide (3h). Pale yellow solid (391 mg, 91%). 

Mp 179 – 180 °C. 
1
H NMR (600 MHz, CDCl3): δ 8.28 (s, 1H), 8.19 (d, J = 1.8 Hz, 1H), 8.18 

(d, J = 1.8 Hz, 1H), 8.07 (d, J = 9.6 Hz, 1H), 8.03 (d, J = 9.0 Hz, 1H), 8.01 (d, J = 8.4 Hz, 

1H), 7.95 (d, J = 9.0 Hz, 1H), 7.61 (s, 1H), 4.07  (m, 1H), 3.82 (m, 1H), 1.77 (m, 2H), 1.72 (s, 

9H), 1.59 (s, 9H), 1.48 (m, 2H), 1.00 (t, J = 7.8 Hz, 3H). 
13

C NMR (150 MHz, CDCl3): δ 

203.3, 149.2, 142.5, 137.1, 130.9, 130.8, 130.3, 128.4, 128.0, 127.7, 127.2, 124.9, 124.3, 

124.2, 122.9, 122.7, 122.29, 122.28, 46.0, 37.7, 35.2, 32.6, 31.9, 29.6, 20.4, 13.7. IR (KBr, 

cm
-1

): 3167, 2958, 1600, 1540, 1360, 1224, 883.  Anal. Calcd. for C29H35NS: C, 81.07; H, 

8.21; N, 3.26; S, 7.46. Found: C, 80.99; H, 8.28; N, 3.24, S, 7.40. 

N,2,7-Tri-tert-butylpyrene-1-carbothioamide (3i). Pale yellow solid (400 mg, 93%). Mp 

121 – 123 °C. 
1
H NMR (600 MHz, CDCl3): δ 8.30 (s, 1H), 8.28 (d, J = 9.0 Hz, 1H), 8.20 (d, J 

= 1.8 Hz, 1H), 8.19 (d, J = 1.8 Hz, 1H), 8.08 (d, J = 9.0 Hz, 1H), 8.01 (d, J = 9.0 Hz, 1H), 

7.96 (d, J = 9.0 Hz, 1H), 7.46 (s, 1H), 1.81 (s, 9H), 1.80 (s, 9H), 1.61 (s, 9H). 
13

C NMR (150 

MHz, CDCl3): δ 202.6, 149.1, 141.7, 138.5, 130.9, 130.6, 130.2, 128.3, 127.9, 127.6, 127.1, 

124.4, 124.3, 123.1, 122.6, 122.3, 122.2, 57.0, 37.9, 35.2, 32.8, 31.9, 27.4. IR (KBr, cm
-1

): 

3379, 2955, 1601, 1500, 1456, 1358, 1260, 1225, 880. Anal. cCalcd. for C29H35NS: C, 81.07; 

H, 8.21; N, 3.26; S, 7.46. Found: C, 81.11; H, 8.22; N, 3.19, S, 7.35. 
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2,7-Di-tert-butyl-N-hexylpyrene-1-carbothioamide (3j). Pale yellow solid (398 mg, 87%). 

Mp 168 – 169 °C. 
1
H NMR (600 MHz, CDCl3): δ 8.28 (s, 1H), 8.19 (d, J = 1.8 Hz, 1H), 8.17 

(d, J = 1.8 Hz, 1H), 8.07 (d, J = 9.6 Hz, 1H), 8.02 (d, J = 9.0 Hz, 1H), 8.01 (d, J = 8.4 Hz, 

1H), 7.95 (d, J = 9.0 Hz, 1H), 7.63 (s, 1H), 4.07  (m, 1H), 3.83 (m, 1H), 1.79 (m, 2H), 1.72 (s, 

9H), 1.59 (s, 9H), 1.45 (m, 2H), 1.35 (m, 4H), 0.92 (t, J = 6.6 Hz, 3H). 
13

C NMR (150 MHz, 

CDCl3): δ 203.3, 149.2, 142.4, 137.1, 130.80, 130.27, 128.3, 128.0, 127.7, 127.2, 124.4, 

124.2, 122.9, 122.7, 122.29, 122.27, 46.3, 37.7, 35.2, 32.6, 31.9, 31.4, 27.5, 26.9, 22.5, 14.0. 

IR (KBr, cm
-1

): 3221, 2955, 1600, 1533, 1360, 1227, 880. Anal. Calcd. for C31H39NS: C, 

81.35; H, 8.59; N, 3.06; S, 7.01. Found: C, 81.37; H, 8.53; N, 3.08, S, 7.02. 

2,7-Di-tert-butyl-N-cyclohexylpyrene-1-carbothioamide (3k). Pale yellow solid  (415 mg, 

91%) Mp 277 – 278 °C. 
1
H NMR (600 MHz, CDCl3): δ 8.28 (s, 1H), 8.18 (d, J = 1.2 Hz, 1H), 

8.16 (d, J = 1.8 Hz, 1H), 8.07 (d, J = 9.6 Hz, 1H), 8.02 (d, J = 9.6 Hz, 1H), 8.00 (d, J = 9.0 

Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H), 7.49 (d, J = 7.2 Hz, 1H), 4.84  (m, 1H), 2.44 (m, 1H), 2.24 

(m, 1H), 1.81 (m, 2H), 1.74 (s, 9H), 1.71 (m, 1H), 1.58 (s, 9H), 1.55 (m, 2H), 1.41 (m, 1H), 

1.35 (m, 1H), 1.27 (m, 1H). 
13

C NMR (150 MHz, CDCl3): δ 201.8, 149.2, 142.3, 137.2, 

131.0, 130.8, 130.3, 128.4, 128.0, 127.6, 127.2, 124.3, 124.2, 123.0, 122.7, 122.31, 122.27, 

54.3, 37.9, 35.2, 32.75, 32.4, 31.9, 31.4, 31.0, 25.5, 24.6. IR (KBr, cm
-1

): 3433, 3386, 3155, 

2965, 2927, 1603, 1540, 1385, 1359, 1223, 985, 878. Anal. Calcd. for C31H37NS: C, 81.71; H, 

8.18; N, 3.07; S, 7.04. Found: C, 81.77; H, 8.15; N, 3.09, S, 6.95. 

2,7-Di-tert-butyl-N-benzylpyrene-1-carbothioamide (3l). Yellow solid (415 mg, 87%). Mp 

115 – 116 °C. 
1
H NMR (600 MHz, CDCl3): δ 8.28 (s, 1H), 8.20 (d, J = 1.8 Hz, 1H), 8.19 (d, J 

= 1.8 Hz, 1H), 8.12 (d, J = 9.0 Hz, 1H), 8.04 (d, J = 9.6 Hz, 1H), 8.01 (d, J = 9.0 Hz, 1H), 

7.95 (d, J = 9.0 Hz, 1H), 7.79 (t, J = 4.2 Hz, 1H), 7.42 (m, 2H), 7.36 (m, 2H), 7.32 (m, 1H), 

5.25 (dd, J1 = 14.4 Hz, J2 = 4.8 Hz, 1H), 4.90 (dd, J1 = 14.4 Hz, J2 = 4.8 Hz, 1H), 1.74 (s, 

9H), 1.60 (s, 9H). 
13

C NMR (150 MHz, CDCl3): δ 203.1, 149.2, 142.5, 136.7, 135.5, 130.93, 

130.86, 130.2, 129.0, 128.8, 128.4, 128.3, 128.05, 127.7, 127.2, 124.3, 124.1, 122.9, 122.7, 

122.3, 122.2, 50.9, 37.7, 35.2, 32.6, 31.9. IR (KBr, cm
-1

): 3395, 3351, 2958, 1602, 1497, 

1380, 1360, 1226, 881. Anal. Calcd. for C32H33NS: C, 82.89; H, 7.17; N, 3.02; S, 6.92. 

Found: C, 82.95; H, 7.21; N, 2.94, S, 6.86. 

2,7-Di-tert-butyl-N-phenylpyrenecarbothioamides (3m). (Mixture of 1 and 4- isomers_ 

(3:1). Pale brown solid (369 mg, 82%). Mp 238 – 247 °C. Main component: 
1
H NMR (600 

MHz, CDCl3): δ 8.34 (s, 1H), 8.27 (d, J = 9.6 Hz, 1H), 8.21 (d, J = 1.8 Hz, 1H), 8.19 (d, J = 
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1.8 Hz, 1H), 8.06 (d, J = 9.6 Hz, 1H), 8.04 (d, J = 9.0 Hz, 1H), 7.99 (d, J = 9.0 Hz, 1H), 7.96 

(m, 2H), 7.49 (m, 2H), 7.35 (m, 1H), 6.88 (m, 1H), 1.79 (s, 9H), 1.60 (s, 9H); 
13

C NMR (150 

MHz, CDCl3): δ 202.1, 149.3, 142.3, 138.5, 137.9, 131.0, 130.3, 129.2, 129.2, 128.7, 128.2, 

127.5, 127.2, 127.1, 124.4, 124.1, 123.0, 122.9, 122.8, 122.4, 122.3, 119.8, 37.9, 32.8, 32.5, 

31.9. IR (KBr, cm
-1

): 3436, 3378, 3212, 3050, 2961, 1597, 1549, 1363, 1226, 880. Anal. 

Calcd. for C31H31NS: C, 82.80; H, 6.95; N, 3.12; S, 7.13. Found: C, 82.85; H, 7.01; N, 3.03, 

S, 7.05. 

2,7-Di-tert-butyl-N-(4-methoxyphenyl)pyrene-1-carbothioamide (3n). Yellow solid (427 

mg, 89%). Mp 237 – 238 °C. 
1
H NMR (600 MHz, DMSO): δ 12.36 (s, 1H), 8.47 (s, 1H), 8.36 

(d, J = 1.2 Hz, 1H), 8.29 (d, J = 1.8 Hz, 1H), 8.18 (d, J = 9.6 Hz, 1H), 8.14 (m, 3H), 8.04 (m, 

2H), 7.08 (m, 2H), 3.82 (s, 1H), 1.73(s, 9H), 1.55 (s, 9H). 
13

C NMR (150 MHz, DMSO): δ 

199.2, 158.0, 149.4, 142.2, 138.5, 133.1, 131.1, 130.4, 130.3, 128.5, 128.1, 127.7, 127.2, 

125.01, 124.97, 124.8, 123.1, 122.6, 122.45, 122.1, 114.4, 55.9, 38.1, 35.5, 32.9, 32.2. IR 

(KBr, cm
-1

): 3173, 2949, 1602, 1546, 1507, 1378, 1247, 1226, 1037, 835. Anal. Calcd. for 

C32H33NOS: C, 80.13; H, 6.93; N, 2.92; O, 3.34; S, 6.68. Found: C, 80.17; H, 7.02; N, 2.84, 

S, 6.65. 
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Crystallographic and Structure Refinement  Data for 4. 

Table S1. X-ray crystallographic data for 4. 

Identification code  4 

solvent CH2Cl2 

Empirical formula  C32H36N2O4S2 

Formula weight /gmol
-1

 589.48 

Temperature/K  89.9(2) 

Crystal system monoclinic 

Space group  P21/n 

a/Å  13.8947(6) 

b/Å  11.5388(5) 

c/Å  20.3238(10) 

α/°  90 

β/°  107.084(5) 

γ/°  90 

Volume/Å
3
  3114.7(3) 

Z  4 

ρcalc  mg/mm
3
  1.257 

F(000)  1249 

Θ range for data collection  28.819-1.583

/mm
-1 

 0.235 

Transmission max/min 1.000 

 0.478 

Absorption correction type gaussian 

Crystal color yellow 

Crystal habit needle 

Crystal size max/mid/min 

/mm
3
  0.3163 

 0.1705 
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 0.0572 

Rint 0.0765 

Rsigma 0.0312 

Completeness 0.999 

Diffractometer / detector Supernova / Eos 

Radiation / wavelength /Å MoKα 0.71073 

Friedel pairs coverage n/a 

Reflections collected  

I>=2σ (I) 6718 

Reflections collected 11128 

Largest diff. peak/hole/rms  

/eÅ
-3 

 0.661 

 -0.544 

 0.102 

Flack parameter n/a 

Extinction coefficient n/a 

Goodness-of-fit on F
2
  0.963 

Parameters 448 

Data 11128 

restraints 114 

Final R1 indexes  

[I>=2σ (I)]  0.1025 / 0.0676 

Final wR2 indexes  

[I>=2σ (I)]  0.1721 / 0.1630 

 

Diffraction data were collected on Agilent Supernova 4 circle diffractometer system 

equipped with molybdenum microsource (Kα, 0.71073Å) and EOS CCD detector. The data 

were collected withCrysAlis171
1
  software and integrated with the CrysAlisPRO

2
 software. 

Data were corrected for absorption effects using the numerical method  

(SCALE3 ABSPACK ).  

All the crystals of 4a were twinned, with two components and the initial twin fractions 

estimated to be 0.54 and 0.46 for the collected data. 

The structure was solved by direct methods using SXELXS
3
 and refined by full-matrix least 

squares procedure with SHELXL
3
 within OLEX2

4
 graphical interface. Figures were produced 



S35 

 

with Mercury_3.5
5
. Most of the H atoms were visible in the residual density map, but all were 

finally added geometrically and refined in riding approximation. The structure contains 

solvent molecule with partial occupation, disordered over 2 positions close to the 

crystallographic symmetry... This results in disorder affecting the 4a molecule. Each of the 

two ethyl fragments adapt two alternative positions, with occupancies of 0.65 for the major 

conformer and 0.35 for the minor.  

Additional restraints were necessary in order to properly model the disorder of the ethyl 

groups and the solvent molecules. The applied restraints were similarity restraints between the 

major and minor conformers, concerning C-C distances and atomic displacement parameters. 

Crystallographic data for 4 have been deposited  at the Cambridge Crystallographic Data 

Centre (Deposition No. 1517030). Copies of these data can be obtained free of charge via 

www.ccdc.cam.ac.uk/conts/retrieving.html or from the Cambridge Crystallographic Data 

Centre, 12, Union Road, Cambridge CB21EZ, UK. [Fax: (+44) 1223-336-033; or e-mail: 

deposit@ccdc.cam.ac.uk]. 
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Figure S1. X-ray crystallographic structure of 4 (50% probability level). Only major 

conformer of the disorder is shown, for clarity. 

 


