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Table 1S The experimental nitrogen chemical shifts (in ppm) of azole molecules (lI-X) referred to nitromethane [1-4].

Exp. | Il I \% \ Vi Vil Vil IX X
N1 N1 N1 N2 N1 N3 N1 N2 N3 N1 N2 N 4 N1 N34 N34 N1 N25 N25 N1 N2 N3 N 4 N1 N2 N3 N5

c-hexane 2378.7 235.1 1881.2 65;.6 22;:.0 1101.5 143.5 751 2(;.5 1776.0 785.9 1212.9 22§.0 42.0 42.0 13;.0 477.9 477.9 1559.5 8.42 23T31 4?;.2 106.99 3.;‘1 41.30 7’3;.0
dioxane 2321 2316 1785 689 2208 1158 1448 121 251 1729 80.7 1258 2206 547 547 1311 489 489 1539 100 - 47.9 103.34 - 24.92 73.4
4 9 0 3 7 5 8 3 6 3 5 8 9 7 7 1 7 7 9 6 16.40 6 0.53 3
CCa ZSZ.S 23:.1 183(3.9 6i.8 2283.4 11;1.7 14Z.6 12;.5 ZZ;-.S 1775‘4 8(12 12;1.5 22;.2 5(‘)‘.0 5(‘)‘.0 13;.2 4E;.7 4E;.7 1577.4 929 18T82 453.6 106.63 1.—89 42.96 7’:;.1
CeHe 23;‘:.8 2382.8 1729.7 687,5 2262.5 11:.Lr>.4 14;5.5 116.3 24;.5 17;1.2 8(;.5 1255.3 2212.5 521.7 521.7 1362.1 42.9 42.9 15‘.::.9 937 17T96 462.6 104.97 1.—64 13.76 7?;.2
Et,0 23;..1 2323.6 182.2 6;.2 2253.0 11:.0 14;.1 1(;.7 2@.0 17;1.4 8(;’.4 12:;.9 223.4 5]]...2 5]]...2 1322.5 42;.8 42;.8 15;3.4 942 19j11 454.9 105.08 1';5 13.27 75;.3
CHC,, 23;1.7 238.8 1769.3 73;.7 22;).5 12;.5 1495.4 158.2 3(;.3 1753.5 8?;.5 1219.8 22;).4 599.3 599.3 1302.4 5;.3 5;.3 15;1.6 901 14T61 491.7 104.52 0._28 4731 7.::3.6
CH,Cl, 23:“3 23;).7 17;3.7 7];6 22;).2 12;).2 1455.0 1:0 22;.5 173.1 8%).4 122.6 21;3.9 52;.9 52;.9 13:..8 5(;.7 5(;.7 15;1.2 981 14?46 452.2 104.00 0_-12 46.90 7?;.6
(CH5),CO 23;).2 23;.3 17f.5 705.0 22;).2 112.1 14;1.5 125.8 268.1 17923 8(;‘9 1236.7 21;9.4 56;.4 56;.4 1321.5 45;.3 45;.3 15(.)’:.1 9.03 15j27 451.6 102.93 0'—50 45.47 726.8
EtOH 2218.8 23;.1 185(,).0 822.8 2128.7 1351.1 1473.9 175.2 31.8 1781.6 84:).6 1386.1 21;.6 721.0 721.0 1382.4 521.0 521.0 1512.7 1(23.9 878 553.6 103.47 030 49.50 75;.4
MeOH 22:.8 23;!..3 172.7 84;.4 21;3.2 132.7 143.3 11.8 397.9 17;..2 8!:3.5 1387.2 2116.2 7?()).1 7?()).1 13:.3 53(‘).2 53(‘).2 1591.9 1(;’.3 828 5(;.3 102.78 068 5141 71.3
DMSO 22;1.1 2239.3 17;.0 7(()3.2 21;3.0 1127.5 1422.3 12.8 272.2 17;18 818‘2 1296.9 21;5.8 5%3 5%3 13;).6 4i.9 4i.9 15;).9 1(;.3 13j00 5(;.1 10151 038 46.14 72.5
H,0 2265 226.8 1782 879 2153 1355 1417 274 426 1712 92.0 1387 2143 777 77.7 1328 588 588 1503 14.0 175 60.3 10234 6.00 5636 77.5

0 9 0 8 5 6 1 9 3 8 6 2 3 1 1 8 5 5 4 6 3 6






Table 2SA The solvent effect on the bond lengths in 1-methyl-1,2,3,4-tetrazole (the atoms numbering see Figure 1S)

R[A] gas c-hexane dioxane CCl, CeHs Et,0 CHCl; CH,Cl,  (CH3),CO EtOH MeOH DMSO H,0
1.352

N,N; 6 1.3390 1.3398 1.3387 1.3387 1.3374 1.3372 1.3363 1.3358 1.3357 1.3356 1.3355 1.3353
1.288

N3N, 1 1.2910 1.2908 1.2911 1.2912 1.2920 1.2919 1.2925 1.2928 1.2929 1.2930 1.2929 1.2932
1.361

N4N3 1 1.3592 1.3591 13590 1.3590 1.3580 1.3581 1.3575 1.3573 1.3572 13571 13571 1.3569
1.346

GCsN, 8 1.3532 1.3524 1.3529 1.3529 1.3515 1.3514 1.3506 1.3501 1.3500 1.3498 1.3499 1.3496
1.313

CsN, 3 1.3148 1.3154 1.3152 1.3152 1.3167 1.3168 1.3177 1.3182 1.3184 1.3186 1.3185 1.3188
1.454

CeN, 9 14562 1.4567 1.4564 1.4564 1.4580 1.4581 1.4590 14597 1.4598 1.4599 1.4599 1.4600
1.077

H,Cs 6 1.0773 1.0775 1.0773 1.0773 1.0773 1.0773 1.0773 1.0773 1.0773 1.0773 1.0773 1.0774
1.090

HsCs 9 1.0897 1.0909 1.0885 1.0885 1.0881 1.0830 1.0878 1.0876 1.0876 1.0876 1.0876 1.0876
1.090

HoCs 9 1.0886 1.0892 1.0897 1.0897 1.0893 1.0894 1.0892 1.0890 1.0890 1.0890 1.0890 1.0889

H10C 1.087

6 7 1.0895 1.0880 1.0894 1.0894 1.0892 1.0892 1.0890 1.0889 1.0889 1.0889 1.0889 1.0890

Rgas_Rmed'\um

N,N; 0.0136 0.0127 0.0138 0.0139 0.0152 0.0154 0.0162 0.0168 0.0169 0.0170 0.0170 0.0173

N3N, -0.0029 -0.0028 -0.0031 -0.0031 -0.0039 -0.0039 -0.0044 -0.0047 -0.0048 -0.0049 -0.0049 -0.0051

N4N3 0.0019 0.0020 0.0021 0.0021 0.0031 0.0030 0.0036 0.0038 0.0040 0.0040 0.0040 0.0042

CsN, -0.0065 -0.0056 -0.0061 -0.0061 -0.0047 -0.0046 -0.0038 -0.0034 -0.0032 -0.0031 -0.0031 -0.0029

CsN, -0.0016 -0.0022 -0.0019 -0.0019 -0.0034 -0.0035 -0.0045 -0.0050 -0.0052 -0.0053 -0.0053 -0.0055

CeN, -0.0012 -0.0018 -0.0015 -0.0015 -0.0030 -0.0032 -0.0041 -0.0047 -0.0048 -0.0049 -0.0050 -0.0051

H,Cs 0.0002 0.0001 0.0003 0.0002 0.0003 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002

HsCs 0.0012 0.0000 0.0024 0.0025 0.0028 0.0029 0.0031 0.0033 0.0033 0.0033 0.0034 0.0034

HyCs 0.0024 0.0018 0.0012 0.0012 0.0016 0.0015 0.0018 0.0019 0.0019 0.0019 0.0019 0.0020

H10C

6 -0.0018 -0.0003 -0.0017 -0.0017 -0.0015 -0.0015 -0.0014 -0.0012 -0.0012 -0.0013 -0.0012 -0.0013




Table 2SB The solvent effect on the bond angles in 1-methyl-1,2,3,4-tetrazole (the atoms numbering see Figure 1S)

a[°] gas c-hexane dioxane CCl, CeHs Et,0 CHCl3 CH,Cl, (CH;3),CO EtOH MeOH DMSO H,O
N3N,N; 106.71 106.90  106.90 106.90  106.90  106.91 106.91 106.92 106.93 106.93 106.93 106.93  106.93
N4NsN, 111.11 111.04 111.02 111.03 111.03 110.99 110.99 110.95 110.94 110.93 110.92 110.93 110.91
N,N;Cs 107.53 107.83  107.83 107.84  107.85 107.93 107.94  107.99 108.01 108.03 108.03 108.03  108.05
N;CsN,y 109.13 108.70  108.69 108.69 108.69 108.64 108.64  108.60  108.58  108.58 108.57 108.57  108.56
CsN4N; 105.52 105.53 105.55 105.53 105.53 105.54 105.53 105.54 105.53 105.54 105.54 105.53 105.54
N,N;Ce 121.27 122.04 122.08 122.06 122.05 122.17 122.20 122.26 122.32 122.33 122.34 122.35 122.36
CsN;Cs 131.19 130.14  130.04  130.10  130.10  129.90 129.87 129.75 129.66  129.64  129.62 129.62  129.59
H;CsN;y 124.49 12471  124.77 124.71 124.71 124.70 124.69 124.68  124.66 124.66 124.65 124.65  124.62
H;CsNy 126.38 126.59 126.53 126.60 126.60 126.66 126.67 126.72 126.76 126.76 126.78 126.77 126.82
HgCeN; 110.42 109.49  110.24 108.98 108.97  108.85 108.81 108.76 ~ 108.70  108.70 108.69 108.67  108.66
HoCoN;y 110.42 109.03  109.59 109.50  109.50  109.35 109.39 109.30  109.26  109.25 109.22 109.24  109.16
HgCsHo 109.83 109.67  109.90 109.68 109.68  109.74 109.75 109.79 109.81 109.82 109.83 109.82  109.85
H10CeN; 107.08 109.27 107.69 109.25 109.26 109.22 109.18 109.15 109.14 109.11 109.11 109.13 109.13
HgCeH10 109.52 109.72  109.69 109.67 109.67  109.73 109.74  109.78  109.80  109.81 109.82 109.81  109.85
HyCeH1o 109.52 109.66 109.70 109.75 109.75 109.92 109.95 110.04 110.11 110.12 110.14 110.15 110.17
agas_amedium

N3N,N; -0.19 -0.19 -0.19 -0.19 -0.20 -0.20 -0.21 -0.22 -0.22 -0.22 -0.22 -0.22
N4N;3N, 0.07 0.09 0.08 0.08 0.12 0.12 0.16 0.17 0.18 0.19 0.18 0.20
N,N;Cs -0.29 -0.30 -0.31 -0.31 -0.40 -0.40 -0.45 -0.48 -0.49 -0.50 -0.50 -0.52
N;CsN,y 0.42 0.43 0.44 0.44 0.49 0.49 0.53 0.54 0.55 0.56 0.55 0.57
CsN4N; -0.01 -0.04 -0.01 -0.02 -0.02 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
N,N;Ce -0.77 -0.81 -0.78 -0.78 -0.90 -0.92 -0.99 -1.05 -1.06 -1.07 -1.08 -1.09
CsN,Cs 1.06 1.16 1.10 1.10 1.29 1.33 1.44 1.53 1.55 1.57 1.57 1.61
H;CsN; -0.21 -0.28 -0.22 -0.22 -0.21 -0.20 -0.19 -0.16 -0.17 -0.16 -0.16 -0.13
H;CsN, -0.21 -0.15 -0.22 -0.22 -0.28 -0.30 -0.34 -0.38 -0.38 -0.40 -0.40 -0.44
HgCeNy 0.93 0.18 1.44 1.45 1.57 1.61 1.66 1.72 1.72 1.73 1.75 1.76
HoCoN;y 1.39 0.83 0.92 0.92 1.07 1.03 1.12 1.16 1.17 1.20 1.18 1.26
HgCsHo 0.17 -0.07 0.15 0.15 0.09 0.08 0.04 0.02 0.01 0.00 0.01 -0.02
H10CeNy -2.19 -0.60 -2.17 -2.17 -2.14 -2.09 -2.07 -2.05 -2.03 -2.03 -2.04 -2.04
HgCsH1o -0.20 -0.17 -0.15 -0.15 -0.21 -0.22 -0.26 -0.28 -0.29 -0.30 -0.29 -0.33
HsCeH10 -0.14 -0.18 -0.23 -0.23 -0.40 -0.43 -0.52 -0.59 -0.60 -0.62 -0.63 -0.65
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Figure 1S. The atoms numbering in 1-methyl-1,2,3,4-tetrazole.
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