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Table S-1: Nuclear coordinates in the inertial principal axis system for 24DMFB calculated at the

MP2/6-31G(d,p), MP2/6-311++G(d,p) and B3LYP-D3BJ/6-311++G(d,p) levels of theory. The

atoms are numbered according to Figure 1.

MP2/6-31G(d,p)

MP2/6-311++G(d,p)

B3LYP-D3BJ/6-311++G(d,p)

alA b/A c/A alA b/A c/A alA b/A c/A
C1l -1.091619 -0.628612 0.000027 —1.096500 —0.631568 —0.000035 -1.091250 -0.629009 0.000018
C2 -0.771234 0.729658 0.000016 —-0.777654 0.729623 0.000096 —0.773706  0.727524 —0.000005
C3 0.586871 1.056668 —0.000063 0.584872 1.056407 —0.000217 0.583444 1.051135 -0.000051
C4 1.593234 0.080372 —-0.000091 1.595743 0.080524 0.000068 1.589622 0.078124 —0.000066
C5 1.213607 -1.265283 —0.000065 1.215617 -1.268300 —0.000191 1.210594 -1.264464 —0.000061
C6 -0.134445 -1.630962 0.000009 -0.136321 —1.634647 0.000080 -0.136174 -1.626682 —0.000013
C7 -1.863904 1.760590 -0.000004 —1.865088 1.771408 0.000003 -—1.855623 1.772807 —-0.000009
C8 3.044420 0.484241 0.000086  3.049769 0.487213 0.000115  3.043051  0.482334 0.000075
F9 -2.408442 -0.974162 0.000038 -2.406196 —0.981016 0.000059 -2.406108 —0.983031 0.000055
H10 -2.501595 1.654757 0.877392 —-2.505279 1.668577 0.881431 —2.499327 1.675536 0.878454
H11 -2.501481 1.654846 —0.877495 —2.504889 1.668866 —0.881743 —2.499321 1.675537 —0.878477
H12 -1.442291 2.764004 0.000073 -1.431384 2.774402 0.000267 —1.422714 2.774134 —-0.000007
H13 3.287972 1.079436 0.880823 3.290835 1.083595 0.886104 3.287934 1.081304 0.882321
H14 3.287098 1.083247 —0.878295 3.289171 1.089412 —0.882360 3.287233 1.084557 —0.880131
H15 3.693098 -0.390488 —-0.002119 3.701484 -0.390691 -0.003356 3.696356 —0.392022 -0.001769
H16 0.865638 2.105793 -0.000096 0.863316 2.109806 -0.000178 0.862004 2.100719 -0.000089
H17 1.973090 -2.038030 —0.000093 1.977625 -2.044121 -0.000146 1.969233 -2.038997 —0.000105
H18 -0.447126 -2.666130 —0.000018 —0.447741 -2.67466 —0.000059 —-0.446170 -2.664100 —0.000021




Table S-2: Rotation constants of 24DMFB (in MHz) calculated at different levels of theory. The

difference between the calculated and the experimental (in MHz) are given as AA, AB and AC,

Method/Basis set A AA B AB C AC

B3LYP-D3/6-31G(d,p) 3007.7 9.7 12769 -6.9 906.4 2.7
B3LYP-D3/6-31+G(d,p) 29875 -10.5 12752 8.6 903.7 54
B3LYP-D3/6-31++G(d,p) 2987.4 -10.6 12752 8.6 903.7 54
B3LYP-D3/6-311G(d,p) 3011.8 138 1280.1 -3.7 908.4 0.7
B3LYP-D3/6-311+G(d,p) 3001.9 39 12803 3.5 9076 -1.5
B3LYP-D3/6-311++G(d,p) 3001.9 39 12803 -35 9076 -1.5
B3LYP-D3/6-311G(2d,2p) 3024.1 26.1 12845 0.7 911.7 2.6
B3LYP-D3/6-311+G(2d,2p) 3013.4 154 1284.4 0.6 910.6 15
B3LYP-D3/6-311++G(2d,2p) 3013.4 154 1284.4 0.6 910.6 15
B3LYP-D3/6-311G(df,pd) 3022.7 247 1284.7 0.9 911.7 2.6
B3LYP-D3/6-311+G(df,pd) 30126 146 1284.9 1.2 910.9 1.8
B3LYP-D3/6-311++G(df,pd) 30126 146 1284.9 1.2 910.9 1.8
B3LYP-D3/6-311G(2df,2pd) 3029.6 316 1286.4 2.6 913.1 4.0
B3LYP-D3/6-311+G(2df,2pd) 30184 204 1286.3 2.5 912.0 2.9
B3LYP-D3/6-311++G(2df,2pd) 3018.3 20.3 1286.3 2.5 912.0 2.9
B3LYP-D3/6-311G(3df,3pd) 3026.8 28.8 1287.3 35 913.3 4.2
B3LYP-D3/6-311+G(3df,3pd) 3017.7 197 12871 33 9124 33
B3LYP-D3/6-311++G(3df,3pd) 3017.8 19.8 1287.0 3.3 912.4 3.3
B3LYP-D3/cc-pVDZ 3000.0 2.1 1273.1 -10.6 9039 52
B3LYP-D3/aug-cc-pVDZ 29845 -13.5 12741 9.7 903.0 -6.1
B3LYP-D3/cc-pVTZ 3020.8 22.8 1286.3 2.5 912.3 3.2
B3LYP-D3/aug-cc-pVTZ 3016.5 185 1286.4 2.6 911.9 2.8
B3LYP-D3BJ/6-31G(d,p) 3007.7 9.7 12789 49 907.4 -1.7
B3LYP-D3BJ/6-31+G(d,p) 2987.4 -10.5 12772 —6.6 9047 43
B3LYP-D3BJ/6-31++G(d,p) 2987.4 -10.6 12773 6.5 904.7 43
B3LYP-D3BJ/6-311G(d,p) 30116 13.7 12822 1.6 909.4 0.3
B3LYP-D3BJ/6-311+G(d,p) 3001.7 3.8 12824 -14 908.6 0.5
B3LYP-D3BJ/6-311++G(d,p) 3001.7 3.7 12824 -14 908.6 0.5
B3LYP-D3BJ/6-311G(2d,2p) 30239 259 1286.6 2.8 912.7 3.6
B3LYP-D3BJ/6-311+G(2d,2p) 3013.2 15.2 1286.5 2.7 911.6 25
B3LYP-D3BJ/6-311++G(2d,2p) 3013.1 15.1 1286.5 2.7 911.6 25
B3LYP-D3BJ/6-311G(df,pd) 30225 245 1286.8 3.0 912.7 3.6
B3LYP-D3BJ/6-311+G(df,pd) 3012.3 14.3 1287.1 3.3 911.9 2.8
B3LYP-D3BJ/6-311++G(df,pd) 3012.3 14.3 1287.1 3.3 911.9 2.8
B3LYP-D3BJ/6-311G(2df,2pd) 30294 315 12885 47 9141 51
B3LYP-D3BJ/6-311+G(2df,2pd) 3018.1 20.1 1288.4 4.6 913.1 4.0




B3LYP-D3BJ/6-311++G(2df,2pd)
B3LYP-D3BJ/6-311G(3df,3pd)
B3LYP-D3BJ/6-311+G(3df,3pd)
B3LYP-D3BJ/6-311++G(3df,3pd)
B3LYP-D3BJ/cc-pVDZ
B3LYP-D3BJ/aug-cc-pvVDZ
B3LYP-D3BJ/cc-pVTZ
B3LYP-D3BJ/aug-cc-pVTZ

CAM-B3LYP-D3BJ/6-311G(d,p)
CAM-B3LYP-D3BJ/6-311+G(d,p)
CAM-B3LYP-D3BJ/6-311++G(d,p)
CAM-B3LYP-D3BJ/cc-pVDZ
CAM-B3LYP-D3BJ/aug-cc-pvVDZ
CAM-B3LYP-D3BJ/cc-pVTZ
CAM-B3LYP-D3BJ/aug-cc-pVTZ
CCSD/cc-pvDZz

M06-2X/6-31G(d,p)
M06-2X/6-31+G(d,p)
M06-2X/6-31++G(d,p)
M06-2X/6-311G(d,p)
M06-2X/6-311+G(d,p)
M06-2X/6-311++G(d,p)
M06-2X/6-311G(2d,2p)
MO06-2X/6-311+G(2d,2p)
M06-2X/6-311++G(2d,2p)
M06-2X/6-311G(df,pd)
M06-2X/6-311+G(df,pd)
M06-2X/6-311++G(df,pd)
M06-2X/6-311G(2df,2pd)
M06-2X/6-311+G(2df,2pd)
M06-2X/6-311++G(2df,2pd)
M06-2X/6-311G(3df,3pd)
M06-2X/6-311+G(3df,3pd)
M06-2X/6-311++G(3df,3pd)
MO06-2X/cc-pVDZ
MO06-2X/aug-cc-pVDZ
MO06-2X/cc-pVTZ
MO06-2X/aug-cc-pVTZ

3018.0
3026.6
3017.8
3017.5
3000.1
2984.5
3020.6
3016.2

3037.1
3027.2
3027.2
3025.5
3008.9
3045.4
3041.1
2975.0

3029.7
3013.6
3013.5
3033.3
3025.9
3025.9
3045.3
3036.9
3036.8
3042.4
3034.4
3034.5
3050.2
3040.9
3040.8
3047.7
3040.5
3040.6
3024.6
3011.2
3041.4
3038.6

20.0
28.6
19.8
19.5
2.1
-13.5
22.6
18.2

39.1
29.2
29.2
27.5
11.0
47.4
43.1
-22.9

31.7
15.6
15.5
35.3
27.9
27.9
47.4
38.9
38.8
44.4
36.5
36.5
52.2
42.9
42.8
49.7
42.6
42.7
26.6
13.3
43.4
40.6

1288.4
1289.4
1289.1
1289.1
1275.2
1276.2
1288.4
1288.4

1291.1
1291.3
1291.3
1284.0
1285.0
1297.4
1297.4
1264.8

1285.3
1283.9
1283.9
1287.8
1288.1
1288.1
1291.7
1291.6
1291.6
1291.4
1291.8
1291.8
1293.1
1293.2
1293.2
1293.7
1293.5
1293.5
1282.3
1283.3
1293.2
1293.3

4.6
5.6
5.3
5.3
—8.6
7.6
4.6
4.6

7.3
7.6
7.5
0.2
1.2
13.6
13.6
-19.0

1.5
0.1
0.1
4.1
4.3
4.3
7.9
7.8
7.8
7.6
8.0
8.0
9.3
9.4
9.4
9.9
9.8
9.7
-1.5
0.5
9.5
9.5

913.1
914.3
913.4
913.4
905.0
904.0
913.3
912.9

916.2
915.4
915.4
911.7
910.7
920.1
919.7
897.6

912.6
910.5
910.5
914.2
913.7
913.7
917.2
916.4
916.4
916.8
916.3
916.3
918.3
917.5
917.5
918.4
917.7
917.7
910.8
910.0
917.6
917.4

4.0
5.2
4.3
4.3
—4.1
=5.1
4.2
3.8

7.1
6.3
6.3
2.6
1.6
11.0
10.6
-11.5

3.5
14
14
5.1
4.6
4.6
8.1
7.3
7.3
7.7
7.2
7.2
9.3
8.5
8.5
9.3
8.6
8.6
1.7
0.9
8.5
8.3




MN15/6-31G(d,p)
MN15/6-31+G(d,p)
MN15/6-31++G(d,p)
MN15/6-311G(d,p)
MN15/6-311+G(d,p)
MN15/6-311++G(d,p)
MN15/6-311G(2d,2p)
MN15/6-311+G(2d,2p)
MN15/6-311++G(2d,2p)
MN15/6-311G(df,pd)
MN15/6-311+G(df,pd)
MN15/6-311++G(df,pd)
MN15/6-311G(2df,2pd)
MN15/6-311+G(2df,2pd)
MN15/6-311++G(2df,2pd)
MN15/6-311G(3df,3pd)
MN15/6-311+G(3df,3pd)
MN15/6-311++G(3df,3pd)
MN15/cc-pvVDZ
MN15/aug-cc-pVDZ
MN15/cc-pVTZ
MN15/aug-cc-pVTZ

PBE0/6-31G(d,p)
PBE0/6-31+G(d,p)
PBE0/6-31++G(d,p)
PBE0/6-311G(d,p)
PBE0/6-311+G(d,p)
PBE0/6-311++(Gd,p)
PBE0/6-311G(2d,2p)
PBE0/6-311+G(2d,2p)
PBE0/6-311++G(2d,2p)
PBE0/6-311G(df,pd)
PBE0/6-311+G(df,pd)
PBE0/6-311++G(df,pd)
PBE0/6-311G(2df,2pd)
PBE0/6-311+G(2df,2pd)
PBE0/6-311++G(2df,2pd)
PBE0/6-311G(3df,3pd)
PBE0/6-311+G(3df,3pd)
PBE0/6-311++G(3df,3pd)

3024.6
3005.6
3005.5
3032.0
3024.3
3024.3
3043.5
3034.4
3034.4
3044.5
3035.9
3035.8
3049.7
3039.6
3039.6
3049.6
3041.5
3041.8
3021.1
3006.0
3041.1
3039.5

2978.6
2957.1
2957.0
2983.0
2972.2
2972.2
2993.9
2981.8
2981.7
2993.3
2981.4
2981.5
2999.7
2986.3
2986.2
2996.6
2986.3
2986.4

26.6
7.7
7.5

34.0

26.3

26.3

45.6

36.4

36.4

46.5

37.9

37.9

51.7

41.7

41.6

51.6

43.5

43.8

23.1
8.0

43.1

41.6

-19.4
—40.9
—41.0
-14.9
-25.8
-25.8
—4.1
—-16.2
—-16.2
—4.6
-16.5
-16.5
1.7
-11.7
-11.8
-1.3
-11.7
-11.6

1281.4
1279.9
1279.9
1285.8
1286.0
1286.0
1289.3
1289.3
1289.3
1290.8
1291.1
1291.1
1291.2
1291.3
1291.4
1292.9
1292.7
1292.7
1278.3
1280.3
1292.3
1292.7

1266.9
1265.5
1265.5
1270.8
1270.9
1270.8
1274.4
1274.2
1274.3
1274.7
1275.2
1275.2
1276.1
1276.2
1276.2
1277.3
1277.0
1277.0

24
-39
-39
2.0
2.2
2.2
5.5
5.5
5.5
7.0
7.3
7.3
7.4
7.5
7.6
9.1
8.9
8.9
-5.5
-3.5
8.5
8.9

-16.9
—-18.3
—-18.3
-13.0
-12.9
-12.9
94
-9.5
9.5
-9.0
-8.6
—8.6
=1.7
7.6
7.6
—6.5
—6.8
—6.8

910.2
907.8
907.8
913.1
912.5
912.5
915.8
915.0
915.0
916.7
916.1
916.0
917.3
916.5
916.5
918.2
917.3
917.4
908.4
908.0
917.1
917.2

898.9
896.2
896.2
901.2
900.2
900.2
903.9
902.8
902.8
904.1
903.3
903.2
905.3
904.2
904.2
905.6
904.6
904.6

1.1
-1.3
-1.3

4.0

3.4

3.4

6.8

5.9

5.9

7.6

7.0

7.0

8.2

7.4

7.4

9.1

8.3

8.3
—0.7
-1.1

8.0

8.1

-10.2
-12.9
-12.9
-7.9
—-8.8
-8.9
5.2
—6.3
—6.3
-5.0
-5.8
-5.8
-3.8
-4.9
-4.9
-3.5
—4.5
—4.5




PBEO/cc-pVDZ
PBEO/aug-cc-pvVDZ
PBEO/cc-pVTZ
PBEO/aug-cc-pVTZ

PBEO0-D3/6-31G(d,p)
PBEO0-D3/6-31+G(d,p)
PBEO0-D3/6-31++G(d,p)
PBEO0-D3/6-311G(d,p)
PBEO-D3/6-311+G(d,p)
PBEO0-D3/6-311++G(d,p)
PBEO0-D3/6-311G(2d,2p)
PBEO0-D3/6-311+G(2d,2p)
PBE0-D3/6-311++G(2d,2p)
PBEO0-D3/6-311G(df,pd)
PBEO0-D3/6-311+G(df,pd)
PBE0-D3/6-311++G(df,pd)
PBEO0-D3/6-311G(2df,2pd)
PBE0-D3/6-311+G(2df,2pd)
PBEO0-D3/6-311++G(2df,2pd)
PBEO0-D3/6-311G(3df,3pd)
PBE0-D3/6-311+G(3df,3pd)
PBEO0-D3/6-311++G(3df,3pd)
PBEO-D3/cc-pvDZ
PBEO-D3/aug-cc-pVDZ
PBEO-D3/cc-pVTZ
PBEOQ-D3/aug-cc-pVTZ

©B97X-D/6-31G(d,p)
©B97X-D/6-31+G(d,p)
©B97X-D/6-31++G(d,p)
©B97XD/6-311G(d,p)
©B97XD/6-311+G(d,p)
©B97XD/6-311++G(d,p)
©B97XD/6-311G(2d,2p)
©B97X-D/6-311+G(2d,2p)
©B97X-D/6-311++G(2d,2p)
©B97X-D/6-311G(df,pd)
©B97X-D/6-311+G(df,pd)
©B97X-D/6-311++G(df pd)
©B97X-D/6-311G(2df,2pd)

2973.3
2955.2
2990.0
2984.8

2980.8
2959.5
2959.5
2985.3
2974.6
2974.6
2996.1
2984.2
2984.2
2995.6
2983.9
2983.9
3002.0
2988.8
2988.6
2998.9
2988.7
2988.8
2975.5
2957.7
2992.3
2987.2

3015.9
3000.9
3000.9
3013.9
3013.9
3021.3
3032.6
3024.4
3024.4
3030.9
3022.9
3023.0
3037.8

—24.6
—42.8

8.0
-13.2

-17.1
-38.4
-38.5
-12.6
—23.3
—23.4
-1.9
—-13.7
—-13.8
2.4
-14.1
—-14.1
4.0
-9.2
9.3
0.9
-9.2
9.1
-22.5
—40.3
=5.7
-10.8

17.9
2.9
2.9

16.0

16.0

23.3

34.7

26.5

26.4

32.9

24.9

25.0

39.8

1264.0
1265.0
1276.3
1276.2

1267.0
1265.5
1265.5
1270.8
1270.9
1270.9
1274.4
1274.3
1274.3
1274.8
1275.2
1275.2
1276.1
1276.2
1276.3
1277.3
1277.0
1277.0
1264.1
1265.0
1276.3
1276.2

1285.8
1284.4
1284.5
1289.3
1289.3
1289.1
1293.1
1293.0
1293.0
1293.3
1293.6
1293.6
1294.9

-19.8
—18.8
7.5
7.6

-16.8
—-18.3
-18.2
-13.0
-12.9
-12.9
94
-9.5
-9.5
-9.0
-85
-8.6
=7.7
7.5
7.5
—6.5
—6.8
—6.8
-19.7
—-18.8
1.5
7.6

2.0
0.7
0.7
5.5
5.5
5.3
9.3
9.2
9.2
9.5
9.8
9.8
111

897.0
895.8
904.5
904.0

899.1
896.4
896.4
901.4
900.5
900.5
904.2
903.0
903.0
904.3
903.5
903.5
905.5
904.4
904.4
905.9
904.8
904.8
897.2
896.0
904.8
904.2

911.6
909.6
909.6
913.2
913.2
913.8
916.8
916.0
916.0
916.7
916.2
916.2
918.1

-12.1
-13.3
—4.6
=5.1

-10.0
-12.7
-12.7
=1.7
—8.6
—8.6
—4.9
—6.1
—6.1
4.7
-5.6
-5.6
-3.6
4.7
4.7
-3.2
—4.3
—4.3
-11.8
-13.0
—4.3
-4.9

2.6
0.5
0.5
4.1
4.1
4.7
7.7
6.9
6.9
7.6
7.1
7.1
9.0




®B97X-D/6-311+G(2df,2pd) 30286 306 12949 111 917.3 8.2
®B97X-D/6-311++G(2df,2pd) 30285 306 12949 111 917.3 8.2
®B97X-D/6-311G(3df,3pd) 30353 373 12957 12.0 918.3 9.3
®B97X-D/6-311+G(3df,3pd) 30284 304 12956 11.8 917.6 8.5
®B97X-D/6-311++G(3df,3pd) 30284 305 12955 11.8 917.6 8.5
®B97X-D/cc-pvDZ 3008.8 108 12819 -1.9 909.2 0.1
®B97X-D/aug-cc-pvVDZ 2996.1 -19 1283.0 -0.8 9085 0.6
®B97X-D/cc-pvVTZ 3030.5 325 12952 114 917.6 8.5
®B97X-D/aug-cc-pVTZ 3027.8 299 12953 116 917.5 8.4
MP2/6-31G(d,p) 3013.0 150 1279.2 4.6 908.0 -—1.1
MP2/6-31+G(d,p) 29915 -65 12766 7.2 9048 43
MP2/6-31++G(d,p) 29918 -6.2 12762 -7.6 9046 4.5
MP2/6-311G(d,p) 2999.7 1.7 12773 -6.5 9059 -3.2
MP2/6-311+G(d,p) 2989.8 82 1276.8 -6.9 9048 43
MP2/6-311++G(d,p) 2989.7 83 1276.7 7.1 904.7 4.4
MP2/6-311G(2d,2p) 3021.0 231 12822 -1.5 910.2 1.1
MP2/6-311+G(2d,2p) 3009.6 117 12821 1.7 909.1 0.0
MP2/6-311++G(2d,2p) 3009.6 116 12821 1.7 909.1 0.0
MP2/6-311G(df,pd) 3021.7 23.7 1286.8 3.0 912.7 3.6
MP2/6-311+G(df,pd) 3010.8 12.8 1286.3 2.5 9114 2.3
MP2/6-311++G(df,pd) 3010.7 12.7 1286.2 2.5 9114 2.3
MP2/6-311G(2df,2pd) 3037.3 39.3 1288.8 5.0 915.0 59
MP2/6-311+G(2df,2pd) 3025.0 27.0 1288.4 4.6 913.7 4.6
MP2/6-311++G(2df,2pd) 30249 269 12884 4.6 913.7 4.6
MP2/6-311G(3df,3pd) 3029.1 311 1288.0 4.2 913.9 4.8
MP2/6-311+G(3df,3pd) 30199 219 12874 3.6 912.7 3.6
MP2/6-311++G(3df,3pd) 3020.1 221 12874 3.6 912.7 3.7
MP2/cc-pvVDZ 2980.0 -18.0 1265.8 -18.0 898.5 -10.6
MP2/aug-cc-pVDZ 2959.3 -38.7 1263.6 -20.2 895.5 -13.6
MP2/cc-pVTZ 3021.0 231 1287.0 3.3 912.7 3.6
MP2/aug-cc-pVTZ 30154 174 1286.5 2.7 911.9 2.8
Experimental 2998.0 1283.8 909.1




Table S-3. Coefficients of Fourier expansion for the one-dimensional potential energy curves of
24DMFB given in Figures 2 and 3 calculated at the B3LYP-D3BJ/6-311++G(d,p), MP2/6-
311++G(d,p) and MP2/6-311G(d,p) levels of theory. The potential is expanded as V(a) =

o aifi-

B3LYP-D3BJ/6-311++G(d,p)

0-Me p-Me
fi ai/Hartree  ai/cm™'  a/Hartree a/cm’!
1 —-410.2653163 -410.2657503

cos(3a) —0.000463388 —101.70 —0.000027632  —6.06
cos(6a) 0.000008680 1.91  0.000010146 2.23

MP2/6-311++G(d,p)

0-Me p-Me
fi ai/ Hartree  aj/cm™! ai / Hartree  aj/cm™
1 —409.0633023 —409.0637305

cos(3¢)  —0.000536196 —117.68 —0.000017509  —3.84
cos(6c) 0.000063160  13.86  0.000063209  13.87
c0s(9c) - - 0.000002456  0.54

MP2/6-31G(d,p)

0-Me p-Me
fi ai/Hartree  ai/cm™'  aj/Hartree a/cm’!
1 —408.8909866 —408.8913773

cos(3a) —0.000461471 —-101.28 —0.000019337  —4.24
cos(6a) 0.000036636 8.04  0.000051809  11.37
cos(9a) — — —0.000003114  —0.68




Table S-4. Coefficients of Fourier expansion for the two-dimensional potential energy surface of
24DMFB given in Figure 4 calculated at the B3LYP-D3BJ/6-311++G(d,p), MP2/6-311++G(d,p)
and MP2/6-311G(d,p) levels of theory. The potential is expanded as V(a) = XX a;f;-

B3LYP-D3BJ/ MP2/ MP2/
6-311++G(d,p) 6-311++G(d,p) 6-31G(d,p)
i f ai/ Hartree aj/cm™ aj/Hartree a/cm™ ai/Hartree aj/cm™
0 1 -410.2652946 -409.0632178 -408.8909247
1 cos(3a) 0.000462578 101.52 0.000543278 119.24 0.000471359 103.45
2 cos(3a2) 0.000001395 0.31 0.000003791 0.83 0.000001457 0.32
3 cos(6a1) 0.000006685 1.47 0.000033305 7.31 0.000020280 4.45
4 cos(6az2) 0.000010325 2.27 0.000061306 13.46 0.000050444  11.07
5 cos(3a1)cos(3a2) —0.000027476  —6.03 —0.000018683 —4.10 -0.000023375 -5.13
6 sin(3a1)sin(3az) - - 0.000031097 6.83 -0.000001988 -0.44
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Figure S-1. A two-dimensional potential energy surface of 24DMFB in dependance on the dihedral
angles a1 = £(Cs,C2,C7,H12) and a,= £(Cs,C4,Cs,H1s5) calculated at the MP2/6-31G(d,p) level of
theory. The dihedral angles a1 and a2 were varied in steps of 10° while all other geometry
parameters were optimized. The numbers in the color code indicate the energy (in percent) relative
to the energetic minimum (0%) and maximum (100%) with Emin = —408.891426, and Emax =

—408.890357 Hartree (100%).

10



Table S-5. Fitted frequencies (vobs) of 24ADMFB. The vobs — vealc residuals are obtained with the
X1AMmod and BELGI-Cs-2Tops programs.

J' Ka' K¢ J Ka K Species Vobs Vobs — Vcalc Vobs — Vcalc

Upper level Lower level MHz XIAM / kHz BELGI / kHz
2 0 2 1 0 1 (00) 4333.4249 24.9 1
2 1 1 1 1 0 (00) 4762.4717 34.1 0
2 1 2 1 0 1 (00) 5779.1966 108.4 1
2 1 2 1 1 1 (00) 4011.7336 9.3 -5
2 2 0 1 1 1 (00) 10493.8848 300.6 2
2 2 1 1 1 0 (00) 10064.8360 289.5 1
3 0 3 2 0 2 (00) 6372.8336 34.3 1
3 1 2 2 1 1 (00) 7107.3961 50.6 1
3 1 3 2 0 2 (00) 7431.9246 103 0
3 1 3 2 1 2 (00) 5986.1543 20.9 1
3 2 1 2 1 2 (00) 13270.6252 322.3 2
3 2 1 2 2 0 (00) 6788.4779 35.0 0
3 2 2 2 1 1 (00) 11883.0184 288.7 1
3 2 2 2 2 1 (00) 6580.6465 25.8 -8
3 3 0 3 2 1 (00) 9550.4607 355.6 1
3 3 1 3 2 2 (00) 9807.1074 356.8 1
4 0 4 3 0 3 (00) 8292.6417 41.1 1
4 1 3 3 1 2 (00) 9401.8697 64.1 2
4 1 4 3 0 3 (00) 8988.2414 93.0 0
4 1 4 3 1 3 (00) 7929.1510 24.8 1
4 2 2 3 1 3 (00) 16497.9156 350.6 4
4 2 2 3 2 1 (00) 9213.4437 48.2 3
4 2 3 3 1 2 (00) 13507.8615 279.3 -1
4 2 3 3 2 2 (00) 8732.2412 43.2 1
4 3 1 4 2 2 (00) 9234.2848 346.5 -3
4 3 2 3 3 1 (00) 8868.5307 48.9 8
4 3 2 4 2 3 (00) 9943.3883 353.9 -2
4 4 0 4 3 1 (00) 13568.7902 305.5 3
4 4 1 4 3 2 (00) 13602.0320 306.5 4
5 0 5 4 0 4 (00) 10119.3810 39.9 -2
5 0 5 4 1 4 (00) 9423.7839 9.3 3
5 1 4 4 1 3 (00) 11618.4966 72.8 2
5 1 4 4 2 3 (00) 7512.5056 -141.6 6
5 1 5 4 0 4 (00) 10534.9414 79.6 0
5 1 5 4 1 4 (00) 9839.3384 24.5 -1
5 2 3 4 2 2 (00) 11694.1571 58.6 3
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