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Table S1: Proton Affinity (PA in kJ/mol) of thiophene at different sites, for different levels of theory and at 7 =298.15K and 7' = 10.00K.
Sites of protonation?

T =298.15K T =10.00K

Level of theory S o—position B —position S o—position B—position
MO06-2X/6-31G(d,p) 622.83 818.70 782.21 617.42 813.60 777.32
MO06-2X/aug-cc-pVTZ 627.86 803.24 769.96 622.41 798.20 765.08
G2MP2 739.84 816.66 785.64 734.51 811.61 780.66
G3MP2 739.47 812.98 782.59 734.11 807.90 777.61
G4MP2 637.59 811.94 783.09 632.14 806.80 778.08
G3B3 634.09 813.96 783.90 628.79 808.77 778.84
CBS-QB3 690.93 808.24 777.56 624.82 802.96 772.49
NIST 815>

“The site with higher PA is the position with higher susceptibility of proton attack.
b NIST value (Hunter and Lias (1998)).

Table S2: G2(MP2) and G3B3 Proton Affinity (PA in kJ/mol) at different sites of 2CNT and 3CNT for 7 =298.15K and 7 = 150.00K.
Protonation sites
1 2 3 4 5] 6
T (K) 298.15 150.00 298.15 150.00 298.15 150.00 298.15 150.00 298.15 150.00 298.15 150.00
G2MP2
2CNT 676.65 677.62 732.32 732.87 723.51 724.44 726.48 727.31 752.89 753.70 812.23 812.24
3CNT 673.84 671.74 758.97 756.58 697.68 695.16 728.30 726.06 752.89 751.06 813.01 810.83
G3B3
2CNT 674.93 676.09 727.75 728.30 721.24 722.40 724.53 725.36 750.15 750.84 809.03 810.23
3CNT 672.67 670.70 756.24 753.75 694.00 675.23 726.20 723.91 750.30 747.88 812.84 811.27

1= Sulfur atom; 2= a-position; 3= f-position; 4= position equivalent to -position; 5= position equivalent to o-position; 6= Protonation at N
atom.

Table S3: G2(MP2) and G3B3 Proton Affinity (PA in kJ/mol) at different sites of 2CNT and 3CNT for 7 = 10.00K and 7 = 5.00K.
Protonation sites
1 2 3 4 o 6

T (K) 10.00 5.00 10.00 5.00 10.00 5.00 10.00 5.00 10.00 5.00 10.00 5.00
G2MP2

2CNT 671.89 671.79 727.27 727.17 718.79 718.69 721.66 721.56 748.07 747.97 807.49 807.39

3CNT 669.08 668.97 754.03 753.94 692.65 692.54 723.49 723.38 748.48 743.55 808.06 807.95
G3B3

2CNT 670.36 670.28 722.72 722.63 716.71 716.61 719.69 719.60 745.18 745.08 804.54 804.44

3CNT 668.06 667.96 751.18 751.08 689.02 688.92 721.32 721.22 745.28 745.17 809.10 793.05

1= Sulfur atom; 2= a-position; 3= f-position; 4= position equivalent to -position; 5= position equivalent to o-position; 6= Protonation at N
atom.

Table S4: Milliken charges for 2CNTH™, 3CNTH" and HCNH™

Atom 2CNT-H™" 3CNT-H* HCNH™
S1 0.332 0.352
C2 -0.137 -0.182
C3 -0.056 0.025
C4 -0.142 -0.184
C5 -0.152 -0.180
C6 0.577 0.582
N -0.358 -0.347 -0.429
C 0.071

Table S5: G2(MP2) Proton Affinity (PA in kJ/mol) at different sites of some dicyanothiophenes at 7 = 10.00 and 298.15K.

2 3 4 5 6 7 8
10.00 298.15 10.00 298.15 10.00 298.15 10.00 29815 10.00 298.15 10.00 298.15 10.00 298.15
23CNT 681.51 686.45 643.23 648.04 675.01 679.68 696.81 701.49 777.06 782.39 77791 781.87 1224.52 1229.04
24CNT  666.39 675.13 667.85 674.15 63795 644.44 694.70 703.22 767.65 773.85 770.60 776.58 1261.86 1269.79
2= q-position; 3= B-position; 4= position equivalent to -position; 5= position equivalent to a-position; 6= Protonation only at N atom of the
cyano-group in o-position; 7= Protonation only at N atom of the cyano-group in 3-position; 8= Protationation at both the two Nitrogen atoms of
the cyano-groups.
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Table S6: Gase phase G2(MP2) and G3B3 calculated enthalpy, entropy and Gibbs free energy (A.H, A,S and A,G in kJmol~') of the
reactions yielding hydrogen cyanide, cyano-thiophenes and their protonated forms (T = 298.15K and T = 10.00K for P = 1 atm).

Reaction A HPS 15 A, G215 A, S815 A, H10-0 A, G100 A,51000 Lev. of theory
H +CN- — HON + H o) -1047.03 -1038.98 -0.027 -1046.24 -1046.10 0.015 a
3 2 -1048.61 -1045.03 -0.012 -1047.93 -1047.93 -0.000 b
CLHLS* + CN- —32CNT + H @ -611.21 -597.15 -0.047 -577.91 -570.55 -0.736 a
4 -607.98 -595.00 -0.044 -609.84 -609.43 -0.041 b
-615.65 -601.54 -0.047 -582.33 -574.97 -0.736 a
C4HySt + CN™ 3CNT +H 3
st - + @) -612.64 -599.65 -0.044 -614.51 -614.09 -0.041 b
352.21 -342.91 -0.031 -350.67 -350.69 0.002 a
-H + H5" HCN-H" + H.
CN-H + Hy — HCN T “ -353.63 348.77 -0.016 -352.18 -352.18 0.000 b
-392.19 -385.01 -0.024 -392.22 -392.22 0.000 a
C4H4SCN + Hyf 2CNT-H' + H: 5
4 HH— i ) -387.27 -385.072 -0.008 -391.56 -391.54 -0.002 b
-392.98 -385.42 -0.025 -392.79 -392.79 0.000 a
H. H NT-H" + H.
CaHuSCN + Hy — 3C. i © -391.04 -390.81 -0.001 -392.10 -392.08 -0.002 b

a=G2(MP2); b=G3B3.

Table S7: Gase phase G3B3 calculated enthalpy, entropy and Gibbs free energy (A,H, A.S and A,G in kJmol ") of the reactions producing
hydrogen cyanide, cyano-thiophenes and their protonated forms (7 = 1000.00K and 7 = 5.00K for P = 107 arm).

Reaction A, H 100000 A, G1000.00 A,51000.00 A H50 A, G50 A, 5500
Hf + CN~ — HCN + H, 1) -1044.11 -1030.32 -0.046 -1018.84 -1170.50 0.509
C4H4ST + CN~ — 2CNT + H 2) -562.64 -433.66 -0.433 -574.21 -574.00 -0.001
C4HyST + CN~™ — 3CNT + H 3) -567.05 -438.47 -0.431 -578.93 -578.72 -0.001
CN-H + Hf — HCN-H" + H, (€] 381.56 -327.04 -0.094 -352.18 -290.50 -0.207
C4H4SCN + Hf — 2CNT-H™ + H, (5) -381.56 -374.56 -0.023 -391.58 -391.50 -0.0002
C4H4SCN + Hy —» 3CNT-H* + H, (6) -384.86 -385.77 0.003 -392.05 -391.97 -0.0002
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Figure S1: Partial atomic charges for (a) Neutral 2,3-dicyanothiophene and (b) Monoprotonated 2,3-dicyanonophene (c) Neutral
2,5-dicyanothiophene and (d) Monoprotonated 2,5-dicyanothiophene.
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Table S8: Potential energy distribution for 2CNTH™

Frequency PED Mode Atoms! PED Mode Atoms?
(em™1) (%) h k I m (%) h k 1 m
In - plane modes

3539.33 97% VNH 7 11 O 0

3101.63 66% VcH 4 9 0 0 27% VCH 5 10 O 0
5% VcH 3 8 0 0

3089.33 65% vey 5 10 0 0 19% vy 3 8 0 0
6% vey 4 9 0 0

3081.49 75% VcH 3 8 0 0 18% Vel 4 9 0 0
7% VcH 5 10 O 0

2237.41 83% v—y 6 7 0 0 14% Vee 2 6 0 0

1497.37 29% Vee 2 3 0 0 23%  Ve_c 5 0 0
11% &y 4 3 8 0 7%  Sccn 3 8 0
7% Vce 2 6 0 0 8% 5CCH 3 4 9 0

1408.49 40% vee 3 4 0 0 15% Sy 5 4 9 0
1% ey 3 4 9 0 11% ve_e 4 5 0 0
6% occh 2 3 8 0

1335.64 24% Voo 4 5 0 0 23%  Ve—_e 2 3 0 0
14% 6sey 1 5 10 O 14% Vee 2 6 0 0
14% 6ccy 4 S5 10 O

1236.89 20% Sy 2 3 8 0 18% S 4 3 8 0
0% ve 2 6 0 0 10% Sy 5 4 9 0
% Sy 3 4 9 0 8% Sceyw 4 5 10 0

1173.73 29% vee 2 6 0 0 2% ve 1 2 0 0
12% Veee 2 3 0 0 7% vee 3 4 0 0
6% occh 2 3 8 0

1086.10 27% S6ccy 4 5 10 O 25%  Sscm 1 10 O
19% Voee 4 5 0 0 14% Sy 5 4 9 0
11% ey 3 4 9 0

1057.05 26% vee 3 4 0 0 21% Scey 4 3 8 0
10% ey 2 3 8 0 10% Sy 3 4 9 0
9% 6CCH 5 4 9 0 6% Vcce 2 6 0 0

855.06 49% Vsc 1 5 0 0 16% SSCC 1 5 4 0
12% Scc 3 4 5 0 7% Sy 1 5 10 0
6% oscy 3 4 9 0

738.13 3% ve 1 5 0 0 2% ve 1 2 0 0
13% Scc 3 4 5 0 13% 6cc 2 3 4 0
5% Sy 2 3 8 0 5% Sy 5 4 9 0

681.15 26% v 1 2 0 0 12% Sy 2 6 7 0
10% 6CSC 2 1 5 0 9% Vce 2 6 0 0
8% Vsc 1 5 0 0 8% SSCC 1 5 4 0

634.21 93% Ocyy 6 7 11 O 6% dcen' 2 6 7 0

520.93 51% Scey 2 6 7 0 18% Vsc 1 2 2 0
9% Scc 3 2 6 0 7% Ssc 2 1 5 0
6% OS¢ 1 2 6 0

477.06 30% vee 2 6 0 0 20% Sec 1 2 3 0
13% &sc 2 1 5 0 0% ve 1 2 0 0
6% Sccc 2 3 4 00

143.33 44% dcen 2 6 7 0 28% dsce 1 2 6 0
26% Sccce 3 2 6 0

(Continued)
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Table S8 — (Continued)

1

1

Frequency PED Mode Atoms PED Mode Atoms
(em™1) (%) h k I m (%) h k 1 m
Out - of - plane modes
943.69 31% YuccH 8 3 4 9 27% YuccH 9 4 5 10
10% Yuccs 9 4 5 1 8% YcccH 2 3 4 9
6% YcccH 6 2 3 8 6% YsccH 1 2 3 8
866.48 25%  Yuccw 9 4 5 10 15%  Yecew 3 4 5 10
14% Yaccc 6 2 3 8 13% YHCCC 8 3 4 5
12% YsccH 1 2 3 8 9% YcscH 2 1 5 10
751.15 22% YcccH 3 4 5 10 22% Yaccs 9 4 5 1
20% YcccH 2 3 4 9 16% YcscH 2 1 5 10
7% YcccH 6 2 3 8 6% YsccH 1 2 3 8
551.49 60% Yccn 0 2 6 7 8% Ysccc 1 2 3 4
7% Yccce 2 3 4 5
525.46 61% YN 0 2 6 7 9% Ycces 3 4 5 1
6% Yccce 2 3 4 5
420.34 36% YccN 0 2 6 7 16% Ycscc 5 1 2 3
14% Ycscc 2 1 5 4 11% Ysccc 1 2 3 4
9% Yccces 3 4 5 1
287.26 69% YNy O 6 7 11 17%  Yeeny O 2 6 7
134.42 32% YN 0 2 6 7 24%  Yescce 6 2 3 4
19%  Yesce S5 1 2 6 17%  Yeccy 6 2 3 8
5% YcNH 0 6 7 11
1 See Figure 1 for atom numbering.
v: stretching, §: in-plane bending and y: out-of-plane bending modes.
Table S9: Potential energy distribution for 3CNTH™*
Frequency PED Mode Atoms! PED Mode Atoms?
(em™) (%) h k | m (%) h k 1 m
In - plane modes
3545.56 97% VNH 7 11 O 0
3122.71 82% Vel 5 10 O 0 16% VeH 4 9 0 0
3111.54 99% Vel 2 8 0 0
3103.59 83% VeH 4 9 0 0 17% Vel 5 910 O 0
2243.78 8% v—y 6 7 0 0 12% Vee 3 6 0 0
1495.04 49% Ve—e 4 5 0 0 11%  6ccy 3 4 9 0
10% Vve—e 2 3 0 0 6 % dcc 5 4 9 0
1402.09 25% Ve—e 2 3 0 0 16%  ve—- 4 5 0 0
15% S8ccy 3 2 8 0 14%  Oscy 1 2 8 0
10% Vcc 3 6 0 0 5% (SSCH 1 5 10 0
1351.97 36% Vee 3 4 0 0 25% Voo 2 3 0 0
9% Sccu 5 4 9 0 8% Scch 4 5 10 O
1227.94 24%  Scey 3 2 8 0 13%  dsch 1 2 8 0
12% 6ccy 4 5 10 O 11%  dscy 5 4 9 0
10% Oy 1 5 10 O 9% Oscr 3 4 9 0
1167.85 34%  Ocen 1 2 8 0 27%  Oscn 3 2 8 0
20% Vee 3 6 0 0
(Continued)
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Table S9 — (Continued)

1

Frequency PED Mode Atoms! PED Mode Atoms
(cm™") (%) h k 1 m (%) h 1 m
1091.36 20% dccw 5 4 9 0 19% &6y 4 5 10 0
18% Sy 3 4 9 0 17% Sy 1 5 10 0
10% Vo_e 4 5 0 0

920.50 15% Scc 3 4 5 0 15% vee 3 6 0 0
14% v 3 4 0 0 3% vee 2 3 0 0
11% &y 1 5 10 0 8% Sgc 1 5 4 0

880.44 72% v 1 2 0 0 15% Scy 1 2 8 0
6% Scce 2 3 4 0

800.41 63% vie 4 5 0 11% 8cc 1 5 4 0
6% Vce 3 4 0 0

637.28 64% Sy 6 7 11 0 8% Ssc 2 1 5 0
8% Vsc 1 5 0 0 7% SCCN 3 7 0

627.50 53% Sy 6 7 11 0 13% ¢ 2 1 5 0
13% wve 1 5 0 0

558.52 61% Scey 3 6 7 0 13%  Sccc 4 3 6 0
11% &cc 2 3 6 0

472.43 37% Vvee 3 6 0 0 14%  Scce 2 4 0
13% wve 1 2 0 0 9% 8¢ 2 1 5 0

147.54 47% Sccy 3 6 7 0O 25%  Sccc 2 6 0
25% Sccc 4 3 6 0

Out - of - plane modes

894.08 49%  Yycew 9 4 5 10 11%  Ygces 9 4 5 1
10%  Yeccw 2 3 4 9 9% Yeccn 3 4 5 10
9% YcccH 6 3 4 9 7% YcscH 2 1 5 10

799.58 33% Yaccc 8 2 3 6 26% Yaccc 8 2 3 4
21% YcscH 5 1 2 8

713.74 27% YcccH 3 4 5 10 17% YcscH 2 1 5 10
14%  Yyces 9 4 5 1 11%  Yycce 2 3 4 9
10% YcccH 8 2 3 4 9% YcccH 6 3 4 9

604.43 53% Yoy 3 6 7 0 10% Yccce 2 3 4 5
8% Ysccc 1 2 3 4 5% YcccH 8 2 3 4

497.78 74% YccN 0 3 6 7 6% Ycces 3 4 5 1
5% Ycccce 2 3 4 5

441.05 21% Yccn 0 3 6 7 20% Ycscc 2 1 5 4
19% Ycsce 5 1 2 3 14% Ysccc 1 2 3 4
5% Yeccs 3 4 5 1

366.92 82% ywu O 6 7 11 14%  Yeen 3 6 7

132.27 34% YccN 0 3 6 7 21% Yscccc 1 2 3 6
18% Yccce 6 3 4 5 12% YcccH 3 4 9
12% Yaccc 8 2 3 6

! See Figure 1 for atom numbering.

v: stretching, §: in-plane bending and y: out-of-plane bending modes.
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Table S10: MO06-2X/6-31G(d,p) calculated frequencies (cm™Y), infrared intensities (km.mol~') and Raman activities (A“/amu) and
Raman intensities (x 10~24F2 m~! kg~!) for 2CNTH* and 3CNTH™.

2CNTH™ 3CNTH™
Sym  NSc.Freq.  Sc.Freq. IR int. Ram. Activ  Ram. Int. Sym  NSc.Freq.  Sc.Freq. IR int. Ram. Activ  Rama. Int
A 3753 3539 1380.68 16.58 1.10 A 3747 3546 1337.37 12.96 1.79
A 3289 3102 23.22 209.08 21.15 A 3301 3123 20.99 150.13 73.06
A 3276 3089 29.15 73.37 7.51 A 3289 3112 34.28 55.95 8.29
A 3268 3081 1.65 74.84 7.72 A 3280 3104 13.57 63.80 1.27
A 2388 2237 667.39 322.88 75.72 A 2395 2244 573.87 343.51 35.43
A 1560 1497 23.65 1.35 0.70 A 1573 1495 59.30 36.55 10.82
A 1467 1408 144.82 66.51 38.44 A 1479 1402 95.13 24.85 4.86
A 1395 1336 162.92 58.68 37.11 A 1419 1352 14.53 4.04 0.13
A 1278 1237 38.13 4.45 3.19 A 1262 1228 21.69 7.30 10.42
A 1231 1174 12.48 3.43 2.67 A 1214 1168 61.18 9.65 4.18
A 1121 1086 7.14 12.90 11.37 A 1121 1091 12.52 1.75 5.26
A 1094 1057 28.14 1.08 1.00 A 958 920 7.03 5.79 0.20
A” 977 944 0.13 0.77 0.84 A” 934 894 0.36 0.15 31.68
A” 907 866 0.38 0.94 1.17 A 928 880 30.25 5.00 6.05
A 889 855 24.93 6.58 8.31 A 846 800 0.58 22.77 0.18
A” 783 751 79.80 1.80 2.74 A” 833 800 65.76 0.14 6.56
A 767 738 5.38 9.86 15.44 A” 745 714 23.43 3.20 1.53
A 711 681 1.65 21.09 37.05 A 662 637 69.17 2.16 7.60
A 658 634 132.93 0.36 0.69 A 652 627 65.12 5.27 5.30
A” 571 551 6.66 0.33 0.78 A” 625 604 14.52 0.06 2.50
A” 544 525 0.53 0.46 1.17 A 581 559 4.42 2.08 14.47
A 543 521 1.62 2.08 5.39 A” 515 498 0.50 391 19.05
A 495 477 7.22 10.67 31.42 A 494 472 12.55 11.86 80.05
A” 431 420 4.56 2.98 10.58 A” 453 441 0.35 0.39 6.44
A” 298 287 179.53 2.26 14.42 A” 381 367 173.99 1.90 5.60
A 149 143 4.85 4.75 97.22 A 153 148 3.06 3.76 14.88
A” 137 134 5.37 0.19 4.40 A” 136 132 4.71 0.08 0.86

Table S11: Potential energy distribution for stretching and bending modes of HCNH and IR intensities.

Frequency IR Int. PED Mode Atoms! PED Mode Atoms!
(em™") (km/mol) (%) h k 1 m (%) h k 1 m
3482.94 611.57 98% VNH 2 4 0 0
3187.90 249.68 96% Ver 1 3 0 0
2155.69 35.05 98% Ve=n 1 2 0 0
791.15 183.41 51% YNCH 0 2 1 3 49% YcNH 0 1 2 4
791.15 183.41 51% ONCH 2 1 3 0 49% ScNH 1 2 4 0
756.00 21.77 51% ScNH 1 2 4 0 49% ONCH 2 1 3 0
756.00 21.77 51% YCNH 0 1 2 4 49% YNCH 0 2 1 3

1 See Figure 1 for atom numbering.
v: stretching, §: in-plane bending and y: out-of-plane bending modes.
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Figure S2: MO06-2X/6-31G(d,p) gas phase simulated IR spectra of (a) HCNH™, (b) 2CNTH™" and (c) 3CNTH™.
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Table S12: MO06-2X/6-31G(d,p) calculated frequencies and intensities for hyperfine structures of HCNH™ and for strongest rotational
lines at 10.00 K of 3CNTH™

CNH™ 2CNTH™
J — J Vexp Veale Int (nm*MH?) Je .k, F — Jx ok, F Veale Int (nm*MH?z)
3,4 - 2,3 222329.2990 222329.2990 3.565E-02 35,19 — 7708 80552.491 3.051E-02
2,3 — 1,2 148221.4671 2.726E-02 85,09 — 7718 80552.491 3.051E-02
3,3 — 2,2 222329.2939 2.465E-02 99110 — 85,09 91083.833 2.903E-02
4,5 — 3,4 296433.6520 296433.6613 2.398E-02 99010 — 85.19 91083.833 2.903E-02
4,4 — 33 296433.6580 1.840E-02 7718 — 66,07 70020.211 2.901E-02
3,2 — 2,1 222329.2725 1.664E-02 7708 — 66.17 70020.211 2.901E-02
2,2 — 1,1 148221.4580 1.460E-02 95210 — 87.19 83644.940 2.865E-02
4,3 — 3,2 296433.6489 1.402E-02 95110 — 87,29 83644.940 2.865E-02
5,6 — 4,5 370533.3955 9.567E-03 8729 — 76,18 73112.444 2.790E-02
5,5 — 4,4 370533.3932 7.771E-03 8719 — 76,28 73112.446 2.790E-02
1,2 — 0,1 74111.3300 74111.3290 6.809E-03 85.18 — 7707 80552.471 2.687E-02
2,1 — 1,0 148221.4500 148221.3512 6.491E-03 85,08 — 7717 80552.471 2.687E-02
5,4 — 4,3 370533.3750 370533.3882 6.296E-03 109,111 — 95210 94176.399 2.667E-02
2,2 — 1,2 148221.3298 4.868E-03 109,11 — 9.110 94176.399 2.667E-02
2,2 — 1,2 148221.3298 4.868E-03 105511 — 97,10 86735.919 2.660E-02
1,1 — 0,1 74111.1400 74111.2008 4.085E-03 10,11 — 97310 86735.920 2.660E-02
3,3 — 2,3 222329.1565 3.081E-03 97510 — 8629 76202.620 2.654E-02
3,3 — 2,3 222329.1565 3.081E-03 97,10 — 86,39 76202.635 2.654E-02
6,7 — 5,6 444627.3610 444627.3439 2.411E-03 9,19 — 85,08 91083.817 2.594E-02
6,6 — 5,5 444627.3422 2.031E-03 99,09 — 85,18 91083.817 2.594E-02
6,5 — 5,4 444627.3390 1.709E-03 9529 — 8718 83644.903 2.560E-02
1,0 — 0,1 74111.5400 74111.5213 1.362E-03 9.19 — 8728 83644.903 2.560E-02
4,4 — 3,4 296433.5156 1.226E-03 1019, 11 — 99010 101614.120 2.526E-02
4,4 — 3,4 296433.5156 1.226E-03 1050011 — 99110 101614.120 2.526E-02
7,8 — 6,7 518714.3310 518714.3490 3.970E-04 7717 — 66,00 70020.186 2.507E-02
7,7 — 6,6 518714.3478 3.431E-04 7707 — 66,16 70020.186 2.507E-02
2,1 — 1,2 148221.5435 3.246E-04 107411 — 9310 79289.079 2.492E-02
5,5 — 4,5 370533.2476 3.238E-04 107511 — 9,410 79289.156 2.492E-02
5,5 — 4,5 370533.2476 3.238E-04 8728 — 76,17 73112.399 2.457E-02
7,6 — 6,5 518714.3455 2.964E-04 8718 — 7627 73112.401 2.457E-02
3,2 — 2,3 222329.3488 8.802E-05 66,17 — 55,06 59487.103 2.456E-02
6,6 — 5,6 444627.1943 5.804E-05 66.07 — 5516 59487.108 2.456E-02

4Experimental values for HCNH™ in Quénard et al. (2017)

Table S13: M06-2X/6-31G(d,p) calculated frequencies and intensities for hyperfine strongest lines of 2CNTH™' and 3CNTH™ at 10.00
K

2CNTH™ 3CNTH™
Je k., F — Jx k., F Veale Int (nm*MH?z) Je ik, F — Ik, F Veale Int (nm”*MH?z)
85,19 — 77,08 80552.491 3.051E-02 77.18 P 66,07 91719.252 1.220E-01
85,09 — 7718 80552.491 3.051E-02 7708 — 66.17 91719.252 1.220E-01
99,110 — 85,09 91083.833 2.903E-02 87.19 — 76,28 94375.606 1.165E-01
99,010 — 85,19 91083.833 2.903E-02 87,29 — 76,18 94375.606 1.165E-01
7718 — 66,07 70020.211 2.901E-02 83,19 — 7708 105623.208 1.150E-01
7708 — 66,17 70020.211 2.901E-02 85,09 — 77,18 105623.208 1.150E-01
95,10 — 8719 83644.940 2.865E-02 66,17 — 5506 77814.426 1.133E-01
95110 — 8729 83644.940 2.865E-02 66,07 — 5516 77814.426 1.133E-01
8729 — 76,18 73112.444 2.790E-02 97310 — 86,29 97031.498 1.106E-01
8719 — 7628 73112.446 2.790E-02 97,10 — 8639 97031.498 1.106E-01
8518 — 7707 80552.471 2.687E-02 7628 — 65,17 80470.751 1.105E-01
8308 — 7717 80552.471 2.687E-02 76,18 — 65,7 80470.752 1.105E-01
109111 — 95,10 94176.399 2.667E-02 9,10 — 87,19 108279.540 1.077E-01
109211 — 95,110 94176.399 2.667E-02 95110 — 8729 108279.540 1.077E-01
105311 — 97,10 86735.919 2.660E-02 86,39 — 7528 83126.400 1.074E-01
105,11 — 9,510 86735.920 2.660E-02 8629 — 7538 83126.403 1.074E-01
97310 — 86,29 76202.620 2.654E-02 7717 — 66,06 91719.227 1.054E-01
9,510 — 8639 76202.635 2.654E-02 7707 — 66,16 91719.227 1.054E-01
9919 — 8508 91083.817 2.594E-02 107411 — 9,10 99686.583 1.041E-01
9909 — 8518 91083.817 2.594E-02 107311 — 96410 99686.584 1.041E-01
95,9 — 8718 83644.903 2.560E-02 9,410 — 8539 85780.837 1.036E-01
9519 — 87,8 83644.903 2.560E-02 9210 — 8549 85780.851 1.036E-01
1050, 11 — 99,010 101614.120 2.526E-02 8718 — 7627 94375.562 1.026E-01
1050011 — 99,10 101614.120 2.526E-02 87,28 — 7617 94375.562 1.026E-01
7717 — 66,06 70020.186 2.507E-02 85.18 — 7707 105623.189 1.013E-01
7707 — 66.16 70020.186 2.507E-02 85,08 — 7717 105623.189 1.013E-01
107411 — 9210 79289.079 2.492E-02 105311 — 97,10 110935.530 1.002E-01
107511 — 96,410 79289.156 2.492E-02 105,11 — 97310 110935.530 1.002E-01
8728 — Te17 73112.399 2.457E-02 106511 — 95410 88433.410 9.885E-02
8718 — 7627 73112.401 2.457E-02 106411 — 95510 88433.459 9.885E-02
66,17 — 5506 59487.103 2.456E-02 9739 — 86,28 97031.448 9.882E-02
66.07 — 5516 59487.108 2.456E-02 9729 — 86,38 97031.448 9.882E-02
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Figure S3: Comparison of '“N quadrupole hyperfine spectra of (a) 2CNTH* and (b) 3CNTH™* for different temperatures (I =

7,10, 30, 100and 300 K).
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