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X-ray diffraction of single crystals  
 

The crystallographic parameters for 3a and 8a and details of data collection and refinement are 

listed on Tables S1 and S4. Selected bond and angles are listed on Tables S2 and S5. Interplanar angles 

between molecular fragments are listed in Tables S3 and S6, respectively. 

 

Table S1. Crystal data and structure refinement parameters for 1-(prop-2-yn-1-yl)-1H-pyrrole (3a) 

_________________________________________________________ 

Empirical formula  C18H15NO3 

Formula weight  293.31 

T / K   293(2)  

Radiation, λ / Å 1.54178 

Crystal system, space group monoclinic, Cc 

Unit cell dimensions, a, b, c / Å a = 10.3244(3)  

 b = 19.9176(6)  

 c = 8.2093(2)  

, ,   /  degree  = 111.0900(10) 

Volume / Å
3
 1575.06(8) 

Z, Calculated density / (g cm
-3

) 4, 1.237 

Absorption coefficient / mm
-1

 0.689 

F(000) 616 

Crystal size / mm 0.422 × 0.247 × 0.196  

Theta range / degree 6.351 – 68.237 

Index ranges 11 ≤ h ≤ 12, 16 ≤ k ≤ 23, 9 ≤ l ≤ 9 

Reflections collected 6152 

Independent reflections  2375 [Rint = 0.0119] 

Completeness to theta max. 95.1%  

Max. and min. transmission 0.7531 and 0.7130 

Refinement method Full-matrix least-squares on F
2

 

Data / restraints / parameters 2375 / 2 / 203 

Goodness-of-fit on F
2

 1.087 

Final R indices [I > 2(I)] R1 = 0.0312, wR2 = 0.0882 

R indices (all data) R1 = 0.0313, wR2 = 0.0882 

BASF                                                  0.19207 

Extinction coeficient                          0.033(5) 

Largest diff. peak and hole / (e Å
3

)  0.234 and 0.099 

_________________________________________________ 

Highest peak 0.234 (e Å
3

) at 0.8981 0.4918 0.2559 [0.98 Å from C(11)]. 

Deepest hole -0.099 (e Å
3

) at 0.5558 0.1040 0.0358  [0.74 Å from H(26)]. 

Table S2. Selected bond lengths and angles for 1-(prop-2-yn-1-yl)-1H-pyrrole (3a) 



 

 

Bond distance / Å Bond angle / degree 

C(2)-N(1) 1.396(2) C(3)-C(2)-N(1) 106.62(17) 

C(5)-N(1) 1.365(3) C(2)-C(3)-C(4) 108.44(18) 

C(2)-C(3) 1.370(3) C(5)-C(4)-C(3) 106.95(19) 

C(4)-C(5) 1.385(3) N(1)-C(5)-C(4) 107.76(17) 

C(3)-C(4) 1.427(3) C(5)-N(1)-C(2) 110.22(17) 

N(1)-C(11) 1.468(3) O(311)-C(31)-O(32) 124.6(2) 

C(11)-C(12) 1.466(3) O(311)-C(31)-C(3) 124.8(2) 

C(12)-C(13) 1.171(4) O(32)-C(31)-C(3) 110.51(19) 

C(3)-C(31) 1.483(3) C(31)-O(32)-C(33) 115.8(3) 

C(31)-O(311) 1.196(3) O(411)-C(41)-C(4) 118.9(2) 

C(31)-O(32) 1.330(3) O(411)-C(41)-C(42) 119.6(3) 

C(33)-O(32) 1.449(4) C(4)-C(41)-C(42) 121.4(2) 

C(4)-C(41) 1.471(3) C(13)-C(12)-C(11) 178.4(3) 

C(41)-O(411) 1.220(3) N(1)-C(5)-C(51) 120.3(2) 

C(41)-C42) 1.494(4) C(4)-C(5)-C(51) 131.9(2) 

  C(2)-N(1)-C(11) 124.38(17) 

 

 

Table S3. Interplanar angles between molecular fragments of 1-(prop-2-yn-1-yl)-1H-pyrrole (3a) 

Fragment 
Interplanar angle with the central 

pyrrole ring / degree 

Ethynyl 

H(13)C(13)C(12)C(11)-N(1) 

 

80.0(2) 

Phenyl 

C(26)-C(21) 

 

44.61(7) 

Methoxycarbonyl 

C(33)O(32)C(31)O(311) 

 

76.7(10) 

Acetyl 

C(42)C(41)(O411) 

 

10.0(3) 

 

 

 

 

Table S4. Crystal data and structure refinement parameters for 1-((1H-1,2,3-triazol-4-yl)methyl)-1H-

pyrrole (8a) 



 

 

 _________________________________________________________ 

Empirical formula  C25H24N4O3 

Formula weight  428.48 

T / K  100(2)  

Radiation, λ / Å 0.56086 

Crystal system, space group triclinic, P(-1) 

Unit cell dimensions, a, b, c / Å a = 9.5258(4)  

 b = 10.2250(4)  

 c = 12.4371(5)  

, ,  / degree  = 107.5450(10) 

  = 91.3260(10) 

  = 111.8490(10) 

Volume / Å
3
    1059.46(7) 

Z, Calculated density / (g cm
-3

) 2, 1.343 

Absorption coefficient / mm
-1

 0.057 

F(000) 452 

Crystal size / mm 0.388 × 0.227 × 0.185  

Theta range / degree 1.861 – 27.405 

Index ranges 15 ≤ h ≤ 1516 ≤ k ≤ 16, 20 ≤ l ≤ 20 

Reflections collected 93896 

Independent reflections 9793 [Rint = 0.0991] 

Completeness to theta max. 99.8%  

Max. and min. transmission 0.7145 and 0.7455 

Refinement method Full-matrix least-squares on F
2

 

Data / restraints / parameters 9793 / 0 / 289 

Goodness-of-fit on F
2

 1.102 

Final R indices [I > 2(I)] R1 = 0.0618, wR2 = 0.1400 

R indices (all data) R1 = 0.1290, wR2 = 0.1680 

Extinction coefficient                            n/a 

Largest diff. peak and hole / (e Å
3

)  0.537 and 0.436  

____________________________________________________________ 

Highest peak 0.537 (e Å
3

) at 0.9386  0.3780  0.3553 [0.54 Å from H(41C)]. 

Deepest hole -0.436 (e Å
3

) at 0.9298  0.6827  0.3322 [1.10 Å from C(5)]. 

 

 

 

 

 

Table S5. Selected bond lengths and angles for 1-((1H-1,2,3-triazol-4-yl)methyl)-1H-pyrrole (8a) 



 

 

Bond distance / Å Bond angle / degree 

C(2)-N(1)  1.3811(17) C(12)-C(16) 1.3738(18) 

C(2)-C(3)  1.3854(17) C(16)-N(15) 1.3530(17) 

C(2)-C(21)  1.4808(18) C(31)-O(311) 1.2178(15) 

C(3)-C(4)  1.4381(18) C(31)-O(32) 1.3379(15) 

C(3)-C(31)  1.4661(18) C(33)-O(32) 1.4504(17) 

C(4)-C(5)  1.3832(18) C(41)-O(412) 1.2234(17) 

C(4)-C(41)  1.4775(18) C(41)-C(411) 1.5118(19) 

C(5)-N(1)  1.3782(17) C(151)-N(15) 1.4740(17) 

C(5)-C(51)  1.4883(19) C(151)-C(152) 1.5100(19) 

C(11)-N(1)  1.4575(17) N(13)-N(14) 1.3209(17) 

C(11)-C(12)  1.5007(18) N(14)-N(15) 1.3444(17) 

C(12)-N(13)  1.3603(17)   

N(1)-C(5)-C(51) 121.09(12) C(4)-C(41)-C(411) 119.45(11) 

C(4)-C(5)-C(51) 131.30(12) N(15)-C(151)-C(152) 113.16(11) 

N(1)-C(11)-C(12) 113.63(11) C(5)-N(1)-C(2) 110.34(11) 

N(13)-C(12)-C(16) 108.61(12) C(5)-N(1)-C(11) 123.59(11) 

N(13)-C(12)-C(11) 119.86(12) C(2)-N(1)-C(11) 125.98(11) 

C(16)-C(12)-C(11) 131.21(12) N(14)-N(13)-C(12) 108.90(12) 

N(15)-C(16)-C(12) 104.26(11) N(13)-N(14)-N(15) 106.91(11) 

O(311)-C(31)-O(32) 123.52(12) N(14)-N(15)-C(16) 111.31(11) 

O(311)-C(31)-C(3) 123.41(12) N(14)-N(15)-C(151) 119.48(11) 

O(32)-C(31)-C(3) 113.07(11) C(16)-N(15)-C(151) 128.89(12) 

O(412)-C(41)-C(4) 121.07(12) C(31)-O(32)-C(33) 115.95(11) 

O(412)-C(41)-C(411) 119.35(12)   

 

 



 

 

 

Table S6. Interplanar angles between molecular fragments of 1-((1H-1,2,3-triazol-4-yl)methyl)-1H-

pyrrole (8a) 

Fragment 
Interplanar angle with the central pyrrole ring / 

degree 

Triazole 

C(12)N(13)N(14)N(15)C(16) 

82.26(5) 

 

Phenyl 

C(26)-C(21) 

60.43(6) 

 

Methoxycarbonyl 

C(33)O(32)C(31)O(311) 

 

25.58(7) 

Acetyl 

C(411)C(41)(O412) 

 

37.8(12) 

Phenyl 

C(152)-C(157) 

 

33.36(6) 

 

 

Interplanar angle with the triazole ring 

-C(12)N(13)N(14)N(15)C(16) 

Phenyl 

C(152)-C(157) 

 

 

74.85(5) 
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H and 
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C NMR spectra 

 

 

Figure S1.
1
H NMR spectrum (400 MHz, CDCl3) of 1a. 

 

 

 

Figure S2. 
13

C NMR spectrum (100 MHz, CDCl3) of 1a. 



 

 

 

 

Figure S3. 
1
H NMR spectrum (400 MHz, CDCl3) of 1b. 

 

 

 

Figure S4. 
13

C NMR spectrum (100 MHz, CDCl3) of 1b. 



 

 

 

Figure S5.
1
H NMR spectrum (400 MHz, DMSO-d6) of 2a. 

 

 

 

Figure S6. 
13

C MNR spectrum (100 MHz, DMSO-d6) of 2a. 



 

 

 

Figure S7. 
1
H NMR spectrum (400 MHz, CDCl3) of 2b. 

 

Figure S8. 
13

C NMR spectrum (100 MHz, CDCl3) of 2b. 



 

 

 

 

Figure S9. 
1
H NMR spectrum (400 MHz, CDCl3) of 3a. 

Figure S10. 
13

C NMR spectrum (100 MHz, CDCl3) of 3a. 



 

 

 

Figure S11. 
1
H NMR spectrum (400 MHz, CDCl3) of 3b. 

 

 

Figure S12. 
13

C NMR spectrum (100 MHz, CDCl3) of 3b. 



 

 

 

Figure S13. 
1
H NMR spectrum (400 MHz, CDCl3) of 8a. 

 

 

Figure S14. 
13

C NMR spectrum (100 MHz, CDCl3) of 8a. 



 

 

 

Figure S15. 
1
H NMR spectrum (400 MHz, CDCl3) of 9a. 

 

 

Figure S16. 
13

C NMR spectrum (100 MHz, CDCl3) of 9a. 



 

 

 

Figure S17. 
1
H NMR spectrum (400 MHz, CDCl3) of 10a. 

 

 

Figure S18. 
13

C NMR spectrum (100 MHz, CDCl3) of 10a. 



 

 

 

Figure S19. 
1
H NMR spectrum (400 MHz, CDCl3) of 11a. 

 

 

Figure S20. 
13

C NMR spectrum (100 MHz, CDCl3) of 11a. 



 

 

 

Figure S21. 
1
H NMR spectrum (400 MHz, CDCl3) of 8b. 

 

 

Figure S22. 
13

C NMR spectrum (100 MHz, CDCl3) of 8b. 



 

 

 

Figure S23. 
1
H NMR spectrum (400 MHz, CDCl3) of 9b. 

 

Figure S24. 
13

C NMR spectrum (100 MHz, CDCl3) of 9b. 

 



 

 

 

Figure S25. 
1
H NMR spectrum (400 MHz, CDCl3) of 10b. 

 

Figure S26. 
13

C NMR spectrum (100 MHz, CDCl3) of 10b. 



 

 

 

Figure S27. 
1
H NMR spectrum (400 MHz, CDCl3) of 11b. 

 

 



 

 

 

Figure S28. 
13

C NMR spectrum (100 MHz, CDCl3) of 11b. 

 

Figure S29. 
1
H NMR spectrum (400 MHz, CDCl3) of 12a. 

 



 

 

 

Figure S30. 
13

C NMR spectrum (100 MHz, CDCl3) of 12a. 

 

Figure S31. 
1
H NMR spectrum (400 MHz, CDCl3) of 13a. 



 

 

 

 

Figure S32. 
13

C NMR spectrum (100 MHz, CDCl3) of 13a. 

 



 

 

Figure S33. 
1
H NMR spectrum (400 MHz, CDCl3) of 14a. 

 

 

Figure S34. 
13

C NMR spectrum (100 MHz, CDCl3) of 14a. 



 

 

 

Figure S35. 
1
H NMR spectrum (400 MHz, CDCl3) of 15a. 

 

 

 



 

 

Figure S36. 
13

C NMR spectrum (100 MHz, CDCl3) of 15a. 

Figure S37. 
1
H NMR spectrum (400 MHz, CDCl3) of 12b. 

 

 



 

 

Figure S38. 
13

C NMR spectrum (100 MHz, CDCl3) of 12b. 

 

Figure S39. 
1
H NMR spectrum (400 MHz, CDCl3) of 13b. 



 

 

 

Figure S40. 
13

C NMR spectrum (100 MHz, CDCl3) of 13b. 

 

Figure S41. 
1
H NMR spectrum (400 MHz, CDCl3) of 14b. 



 

 

 

 

Figure S42. 
13

C NMR spectrum (100 MHz, CDCl3) of 14b.

Figure S43. 
1
H NMR spectrum (400 MHz, CDCl3) of 15b. 



 

 

 

Figure S44. 
13

C NMR spectrum (100 MHz, CDCl3) of 15b. 



 

 

CheckCIF 3a 

 



 

 

 



 

 

 



 

 

 



 

 

CheckCIF 8a 

 



 

 

 



 

 



 

 


