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Pyrrole

NMR Spectral Parameters
1H (CDClg) ppm

H-3, H-4: 6.22

H-2, H-5: 6.68

13C (CDCly)

C-3,C-4:109.2
C-2,C-5:117.3

H-H Coupling Constants (Hz)
J32.660 Js43.359
Jp41.491 J; 52579
Js51.845 J;52.458

C-H Coupling Constants (Hz)
Jco.183.28 Jog.y 168.80

(Determined by microwave spectra)
Bond Lengths ()

N-C2:1.370  NH: 0.996
C2-C3:1.382 C2-H:1.076
C3-C4:1.417 C3-H:1.077

Bond Angles

C2-N-C5: 109.8 N-C2-H2:121.5
N-C2-C3: 107.7 C2-C3-C4:125.5
C2-C3-C4:107.4

Indole

NMR Spectral Parameters
1H (CDCl3) ppm

H-1:7.74 H-4:7.64 H-7:7.24
H-2:7.00 H-5:7.12

H-3:6.51 H-6:7.18

13C (CDCly)

C-2:124.2 C-4:120.7 C-7:111.1
C-3:102.4 C-5:119.8 C-8:135.7
C-9:127.8 C-6:121.9

H-H Coupling Constants (Hz)
J1225 Jp33.1 Jyel2 J5,13
J132.0 J370.7 Ju709 Jg,8.1
J1428 Jy57.8 Jss7.1

(x-ray of 1,3,5-trinitrobenzene complex of 3-methylindole)
Bond Lengths ()

N1-C2:1.4 C4-C5:1.37 C7-C8:1.40
C2-C3:1.34 C5-C6:1.42 CB8-N1:1.38
C3-C8:1.49 C6-C7:1.39 CB8-C9:1.39
C8-C4:1.37

Bond Angles

C8-N1-C2: 108 C8-C9-C4: 123 C6-C7-C8: 115
N1-C2-C3:111 C9-C4-C5:116 C7-C8-C9: 122
C2-C3-C9: 106 C4-C5-C6: 122 C9-C8-N1: 109
C3-C9-C8: 106 C5-C6-C7: 121

NMR Spectral Parameters
'H (C¢D12) ppm

H-3, H-4: 6.96

H-2, H-5:7.20

13C (acetone-dg)
C-3,C-4:127.3
C-2,C-5:125.6

H-H Coupling Constants (Hz)
Jy34.9-5.8 Jz, 3.45-4.35
J341.25-1.7 J;53.2-3.65

C-H Coupling Constants (Hz)
Jeo 185 Jcgyy 168

(Determined by gas-phase
microwave spectra)

Bond Lengths (+)
S-C2:1.714

C2-C3:1.369
C3-C4:1.423

Bond Angles

C2-S-C5: 92

S-C2-C3: 111
C2-C3-C4: 112

A Z
8 N1
Quinoline

NMR Spectral Parameters

H (CCly) ppm

H-2:8.82 H-5:7.73 H-8:8.05
H-3:7.31 H-6:7.46

H-4:8.05 H-7:7.65

3¢ (cDClg) ppm

C-2:150.32 C-10:128.32 C-7:129.40
C-3:121.01 C-5:127.72 C-8:129.40
C-4:135.93 C-6:126.46 C-9:148.34
H-H Coupling Constants (Hz)
Jy34.18 J;50.75 J550.69 J;58.57
Jp41.76 J58.24 Jg,6.88
J348.19 J571.47 Jggl.25

C-H Coupling Constants (Hz)
C-2:178 C-4:162 C-6:161 C-8:161
C-3:165 C-5:160 C-7:162

(x-ray of NiS,PEt, complex with quinoline)

Bond Lengths (+)

N1-C2:1.33 C10-5:1.45 C8-C9:1.39

C2-C3:1.44 C5-C6:1.35 C9-N1:1.38

C3-C4:1.38 C6-C7:1.41 C9-C10:1.43

C4-C10: 1.39 C7-C8:1.36

Bond Angles

C9-N1-C2:119.1 C10-C5-C6: 120.5 C10-C7-N1:120.5
N1-C2-C3:121.1 C5-C6-C7:120.1 C10-C9-C8:119.7
C2-C3-C4:120.4 C6-C7-C8:120.9 C4-C10-C9:119.1
C3-C4-C10: 119.6 C7-C8-C9:121.0 C5-C10-C9:117.7

NMR Spectral Parameters
1H (CDCl3) ppm

H-3, H-4:6.24

H-2, H-5: 7.29

13C (acetone-dg)
C-3,C-4:110.4
C-2,C-5:143.6

H-H Coupling Constants (Hz)
J23175 J343.3

J240.85 Jy51.4

C-H Coupling Constants (Hz)
Je241201 Jogpy 175

(Determined by microwave spectra)
Bond Lengths )

0-C2:1.362

C2-C3:1.361

C3-C4: 1.430

Bond Angles

C2-0-C5: 106.50 O-C2-H2 115.93
0-C2-C3: 110.65 C2-C3-H3127.83
C2-C3-C4: 106.07

Isoquinoline

NMR Spectral Parameters

'H (CCly) ppm

H-1:9.11 H-5:7.70 H-8:7.85
H-3:8.45 H-6:7.56

H-4:7.50 H-7:7.58

13C (CcDCl3) ppm

C-1:152.6 C-5:126.4 C-8:127.5
C-3:143.1 C-6:130.2 C-9:128.7
C-4:120.4 C-7:127.2 C-10:135.7
H-H Coupling Constants (Hz)

J141.0 Ju5-0.36 J550.80 J;58.27
J345.75 J55829 Jg;6.92

J370.3 J5,1.17 Jsgl.2l

C-H Coupling Constants (Hz)
C-1:178 C-4:161 C-6:161 C-8:161
C-3:178 C-5:161 C-7:163

(x-ray of C1-hydroxymethylphenyl derivative of isoquinoline)
Bond Lengths (¢ )

C1-N2:1.318 C10-5:1.417 C8-C9:1.414
N2-C3:1.373 C5-C6:1.360 C9-C1:1.426
C3-C4:1.349 C6-C7:1.399 C9-C10: 1.416
C4-C10: 1.414 C7-C8:1.364

Bond Angles

C9-C1-N2:123.2 C4-C10-C9:117.8
C1-N2-C3:117.8 C4-C9-C1:117.8
N2-C3-C4:123.9

C3-C4-C10: 119.5

Pyridine

NMR Spectral Parameters
1H (CDClg) ppm

H-3:7.25

H-4:7.64

H-2:8.60

13C (CDCly)

C-3:123.46

C-4:135.58

C-2 149.59

H-H Coupling Constants (Hz)
J234.93 Jyg-0.03

J541.80 J51.44

Jy51.00 Js,7.66

C-H Coupling Constants (Hz)
Jeoai 179 Jog.y 163 Jogpy 152

(Determined by microwave
and electron diffraction spectra)
Bond Lengths (+)
N-C2:1.338

C2-C3:1.394
C3-C4:1.392

Bond Angles

C6-N-C5: 116.9
N-C2-C3: 123.8
C2-C3-C4: 1185
C3-C4-C5:118.4

3 4
N
18"
N
Hl

imidazole

NMR Spectral Parameters
'H (D,0) ppm

H-4, H-5: 7.14

H-2:7.73

13C (D,0) ppm

C-4,C-5:122.3

C-2:136.2

(Determined by X-Ray)
Bond Lengths (+)
N1-C2: 1.349
C2-N3:1.326
N3-C4: 1.378
C4-C5:1.358
C5-N1: 1.369
Bond Angles
C2-N1-C5: 107.2
N1-C2-N3:111.3
C2-N3-C4: 105.4
N3-C4-C5: 109.8
C4-C5-N1:106.3




