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1. Overview of reactants, substrates and products numbering 
 

5-Amino-1-(tert-butyl)-1H-pyrrole-3-carbonitrile (4), 2,4-dichlorobenzaldehyde (5c), benzaldehyde (5d), 

4-methoxybenzaldehyde (5e), 4-(diphenylamino)benzaldehyde (5f), 4-fluorobenzaldehyde (5g), and 4-

bromobenzaldehyde (5h). 
  

 
Figure S1. Structure of reactants 4 and 5c−h 

 

 

(E)-5-(Benzylideneamino)-1-(tert-butyl)-1H-pyrrole-3-carbonitrile (6d), (E)-1-(tert-butyl)-5-((4-

methoxybenzylidene)amino)-1H-pyrrole-3-carbonitrile (6e), (E)-1-(tert-butyl)-5-((4-

(diphenylamino)benzylidene)amino)-1H-pyrrole-3-carbonitrile (6f), (E)-1-(tert-butyl)-5-((4-

fluorobenzylidene)amino)-1H-pyrrole-3-carbonitrile (6g), and (E)-5-((4-bromobenzylidene)amino)-1-

(tert-butyl)-1H-pyrrole-3-carbonitrile (6h).  
  

 
Figure S2. Structure of arylideneaminopyrroles 6d−h 

 
 

3-(tert-Butyl)-5-(4-methoxyphenyl)-3H-pyrrolo[2,3-c]isoquinoline-1-carbonitrile (8a), 3-(tert-butyl)-5-

phenyl-3H-pyrrolo[2,3-c]isoquinoline-1-carbonitrile (8b), and 3-(tert-butyl)-5-(2,4-dichlorophenyl)-3H-

pyrrolo[2,3-c]isoquinoline-1-carbonitrile (8c). 
 

 

Figure S3. Structure of pyrrolo[2,3-c]isoquinolines 8a−c 
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2. Copies of NMR spectra of compounds 6d–h and 8a–c 
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Figure S4. 1H, 13C{1H}, and DEPT-135 NMR spectra of (E)-5-(benzylideneamino)-1-(tert-butyl)-1H-

pyrrole-3-carbonitrile (6d) 
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Figure S5. 1H, 13C{1H}, and DEPT-135 NMR spectra of (E)-1-(tert-butyl)-5-((4-

methoxybenzylidene)amino)-1H-pyrrole-3-carbonitrile (6e) 
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Figure S6. 1H, 13C{1H}, and DEPT-135 NMR spectra of (E)-1-(tert-butyl)-5-((4-

(diphenylamino)benzylidene)amino)-1H-pyrrole-3-carbonitrile (6f) 
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gure S7. 1H, 13C{1H}, and DEPT-135 of (E)-1-(tert-butyl)-5-((4-fluorobenzylidene)amino)-1H-pyrrole-3-

carbonitrile (6g) 



S7 

 

 

7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25
ppm

2.08 2.00 1.521.07

Chloroform-d

CH
CHCH

7
.2

6

7
.2

8
7

.2
8

7
.5

9

7
.6

1
7

.6
1

7
.6

9

7
.7

07
.7

1

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1
ppm

9.592.08 1.521.03 1.01

TMS

(CH3)3

CH

CH

CH

CH

CH

0
.0

0

1
.7

1

6
.4

3
6

.4
3

7
.2

6
7

.5
9

7
.6

1
7

.6
9

7
.7

1

8
.4

0

 
 

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

CH

CH

CH

CH CH

(CH3)3

1
5

3
.6

6

1
3

2
.1

6
1

2
9

.7
2

1
2

5
.2

0

9
8

.5
8

3
0

.1
5

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
ppm

CH

C

C

CH

CH

C

CH

C

CH

C

Chloroform-d

C

(CH3)3

1
5

3
.6

6

1
4

2
.6

2

1
3

5
.1

4
1

3
2

.1
6

1
2

9
.7

2
1

2
5

.7
1

1
2

5
.2

0

1
1

6
.9

7

9
8

.5
8

9
0

.4
1

7
7

.3
2

7
6

.6
9

5
8

.4
7

3
0

.1
5

 
Figure S8. 1H, 13C{1H}, and DEPT-135 of (E)-5-((4-bromobenzylidene)amino)-1-(tert-butyl)-1H-

pyrrole-3-carbonitrile (6h) 
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Figure S9. 1H, 13C{1H}, and DEPT-135 NMR spectra of 3-(tert-butyl)-5-(4-methoxyphenyl)-3H-

pyrrolo[2,3-c]isoquinoline-1-carbonitrile (8a) 
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Figure S10. 1H, 13C{1H}, and DEPT-135 NMR spectra of 3-(tert-butyl)-5-phenyl)-3H-pyrrolo[2,3-

c]isoquinoline-1-carbonitrile (8b) 
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Figure S11. 1H, 13C{1H}, and DEPT-135 NMR spectra of 3-(tert-butyl)-5-(2,4-dichlorophenyl)-3H-

pyrrolo[2,3-c]isoquinoline-1-carbonitrile (8c) 
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3. HRMS analysis data of novel compounds 

 
 

Figure 12. HRMS analysis of compound 6d 
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Figure 13. HRMS analysis of compound 6f 
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Figure 14. HRMS analysis of compound 6g 
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Figure 15. HRMS analysis of compound 6h 
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Figure 16. HRMS analysis of compound 8a 
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Figure 17. HRMS analysis of compound 8b 
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Figure 18. HRMS analysis of compound 8c 
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4. ORTEP plots of compounds 6e–g and 8b–c 

 
Figure S19. Oak Ridge Thermal Ellipsoid Plots (ORTEP) of the crystal structures showing anisotropic 

displacement ellipsoids at the 30% probability level. CCDC 1817750 (6e), 1817752 (6f), 1899534 (6g), 

1817752 (8b), and 1899534 (8c), contain the supplementary crystallographic data for this paper. 
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5. Tables and figures of crystallographic details 

 

Table S1. Crystallographic data for (E)-arylideneaminopyrroles 6e–g and pyrrolo[2,3-c]isoquinolines 8b–

c  

 
6e 6f 6g 8b 8c 

Crystal data      

Chemical formula C17H19N3O C28H26N4 C16H16FN3 C22H19N3 C22H17Cl2N3 

Mr 281.35 418.53 269.32 325.40 394.28 

Crystal system, 

space group 

Triclinic, P1 ̅ Monoclinic, P21/c Monoclinic, P21/c Orthorhombic, Pna21 Triclinic, P1 ̅

a, b, c (Å) 6.5117(9), 

10.8618(15), 

12.3586(14) 

9.813(2), 25.305(4), 

9.7316(11) 

8.8167(10), 

17.559(2), 9.4619(9) 

8.8186(12), 

10.9933(15), 

18.078(2) 

8.4643(7), 

9.8411(8), 

12.2281(6) 

α, β, γ (°) 107.350(11), 

96.512(11), 

106.366(13) 

90.0, 101.981(14), 

90.0 

90.0, 90.43(1), 90.0 90.0, 90.0, 90.0 97.028(6), 

98.958(6), 96.320(7) 

V (Å3) 781.70(19) 2363.9(7) 1464.8(3) 1752.6(4) 989.90(13) 

Z 2 4 4 4 2 

µ (mm−1) 0.08 0.07 0.08 0.07 0.34 

Crystal size (mm) 0.31×0.25×0.19 0.23×0.17×0.14 0.21×0.15×0.15 0.21×0.16×0.15 0.25×0.20×0.19 

Data collection      

Tmin, Tmax 0.804, 1.000 0.849, 1.000 0.801, 1.000 0.575, 1.000 0.681, 1.000 

No. of measured, 

independent and 

observed [I > 2σ(I)] 

reflections 

14240, 4319, 3102 24848, 4822, 3145 28818, 2876, 2356 19049, 3840, 3180 43695, 4372, 3475 

Rint 0.031 0.071 0.067 0.052 0.071 

(sin θ/λ)max (Å−1) 0.720 0.626 0.617 0.641 0.641 

Refinement      

R[F2 > 2σ(F2)], 

wR(F2), S 

0.058, 0.175, 1.10 0.059, 0.177, 1.07 0.057, 0.160, 1.07 0.055, 0.160, 1.11 0.055, 0.156, 1.10 

No. of reflections 4319 4822 2876 3840 4372 

No. of parameters 195 293 185 230 248 

Δρmax, Δρmin (e Å−3) 0.21, −0.16 0.19, −0.16 0.19, −0.20 0.17, −0.16 0.24, −0.56 
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Table S2. CE-B3LYP interaction energies (kJ mol-1) for 6e, 6f and 6ga 

 6e 

   N Symop R Eele Epol Edis Erep Etot  

   2 x, y, z 6.51 0.1 -3.4 -56.9 24.7 -36.6 

[100]

 

   2 x, y, z 10.98 1.4 -0.8 -12.5 6.4 -5.9 

   1 -x, -y, -z 13.25 -6.4 -1.0 -17.6 10.2 -16.5 

   1 -x, -y, -z 8.14 -5.9 -1.4 -24.4 14.7 -19.5 

   1 -x, -y, -z 8.88 -5.3 -1.6 -21.1 7.1 -20.8 

   1 -x, -y, -z 6.77 -2.8 -0.4 -22.8 9.0 -17.5 

   1 -x, -y, -z 6.69 -20.6 -6.3 -28.8 22.0 -37.9 

   1 -x, -y, -z 9.07 -19.3 -7.5 -15.2 11.5 -32.1 

 6f 

   2 -x, y+1/2, -z+1/2 13.71 -1.2 -0.8 -12.7 3.9 -10.6 

[100]
 

   1 -x, -y, -z 8.62 -3.4 -0.9 -30.3 11.9 -23.3 

   1 -x, -y, -z 5.39 -9.8 -1.5 -80.4 39.2 -57.3 

   2 x, -y+1/2, z+1/2 13.84 0.1 -0.2 -12.5 2.6 -9.4 

   2 x, y, z 9.73 -2.5 -1.0 -39.9 23.7 -23.5 

   2 -x, y+1/2, -z+1/2 14.24 -5.7 -3.3 -7.4 5.9 -11.3 

   2 x, -y+1/2, z+1/2 13.27 -14.0 -5.1 -18.8 14.6 -26.0 

   1 -x, -y, -z 10.43 -1.8 -0.2 -9.8 2.2 -9.3 

   1 -x, -y, -z 4.89 -11.3 -2.7 -89.5 41.4 -66.3 

   2 -x, y+1/2, -z+1/2 14.58 -5.8 -3.2 -7.4 7.8 -10.1 

6g 

   2 x, y, z 12.88 -6.1 -1.0 -9.0 4.8 -12.1 

[001]
 

   2 x, -y+1/2, z+1/2 10.91 -0.6 -0.3 -10.7 3.6 -7.9 

   2 x, y, z 8.82 0.8 -0.7 -16.7 9.3 -8.5 

   2 x, -y+1/2, z+1/2 6.48 -2.9 -1.7 -34.9 17.6 -23.8 

   2 x, y, z 9.46 -2.4 -3.2 -15.0 4.6 -15.1 

   1 -x, -y, -z 5.53 -1.9 -2.3 -54.7 26.0 -35.2 

   1 -x, -y, -z 8.72 -31.0 -9.1 -19.1 23.4 -41.7 

   1 -x, -y, -z 8.04 0.0 -0.2 -5.8 1.2 -4.4 

   1 -x, -y, -z 10.44 -16.7 -5.5 -16.4 13.3 -27.8 

a N is the number of molecules with an R molecular centroid-to-centroid distance (Å). Electron density was calculated using B3LYP/6-31G(d,p) model 

energies. Symop is the symmetry operation. Note: (*) scale factors used to determine Etot: Eele = 1.057; Epol = 0.740; Edis = 0.871; Erep = 0.618. 
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Table S3. CE-B3LYP interaction energies (kJ mol-1) for 8b and 8ca 

a N is the number of molecules with an R molecular centroid-to-centroid distance (Å). Electron density was calculated using B3LYP/6-31G(d,p) model energies.          

Symop is the symmetry operation. Note: (*) scale factors used to determine Etot: Eele = 1.057; Epol = 0.740; Edis = 0.871; Erep = 0.618. 

 

 

 8b 

 N Symop R Eele Epol Edis Erep Etot  

  2 x+1/2, -y+1/2, z 5.72 -12.8 -5.0 -75.1 35.3 -60.9 

[010]

 

  2 x+1/2, -y+1/2, z 8.57 -5.5 -1.0 -34.8 23.5 -22.4 

  2 x, y, z 10.99 -5.0 -1.6 -7.7 1.9 -12.0 

  2 -x+1/2, y+1/2, z+1/2 10.87 -2.9 -2.3 -12.5 6.6 -11.5 

  2 -x, -y, z+1/2 9.43 -5.8 -1.4 -30.3 17.5 -22.7 

  2 x, y, z 8.82 1.5 -0.1 -4.5 0.1 -2.4 

  2 -x+1/2, y+1/2, z+1/2 10.87 -0.4 -0.4 -10.6 6.0 -6.3 

         

  8c 

  1 -x, -y, -z 7.65 -8.7 -1.9 -50.4 25.4 -38.9 

[010]
 

  1 -x, -y, -z 13.05 -21.7 -6.5 -13.5 13.8 -31.0 

  2 x, y, z 12.25 -1.9 -0.5 -11.8 6.4 -8.8 

  1 -x, -y, -z 11.92 -0.4 -0.2 -3.3 0.1 -3.3 

  2 x, y, z 8.46 -2.7 -2.1 -36.4 23.9 -21.3 

  1 -x, -y, -z 10.88 -1.0 -0.1 -6.0 0.8 -5.8 

  2 x, y, z 9.84 -0.7 -0.1 -6.3 2.2 -5.0 

  1 -x, -y, -z 7.39 -19.9 -6.7 -72.0 41.7 -62.9 

  1 -x, -y, -z 11.75 -4.3 -0.4 -14.9 14.6 -8.8 

  1 -x, -y, -z 7.95 -6.3 -1.6 -46.7 26.9 -31.8 

  1 -x, -y, -z 8.52 -8.8 -1.3 -42.1 30.6 -27.9 
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Figure S20. Hirshfeld surfaces mapped over dnorm, full 2D fingerprint plots and relative contributions (%) 

to the Hirshfeld surface area for the various close intermolecular contacts in (a) 6e, (b) 6f and (c) 6g. On 

the top right-hand corner: the electrostatic potentials with positive and negative potential indicated in blue 

and red, respectively. 
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Figure S21. Hirshfeld surfaces mapped over dnorm, full 2D fingerprint plots and relative contributions (%) 

to the Hirshfeld surface area for the various close intermolecular contacts in (a) 8b and (b) 8c. On the top 

right-hand corner: the electrostatic potentials with positive and negative potential indicated in blue and 

red, respectively. 


