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Computational methodology:
The conformational space of 1 was first explored by means of a simulated annealing methodology using the MM3 force

field' as implemented in the TINKER? program and in-house python scripts. The so-obtained geometries were then refined
at the DFT level using both the hybrid GGA B3LYP? and the meta-GGA-hybrid M052X* functionals, as we wanted to
evaluate whether the better handling of medium-size correlation and dispersion effects in M052X would be important in the
computation of relative conformational energies.’ The 6-31+G** basis set and the was employed with both functionals, and
the gaussian integration FineGrid ( pruned(75,302) ). Analytical frequencies were computed in all cases to verify the
character of the stationary points and to compute-zero point vibrational corrections. These computations were performed
with the Gaussian03 program.® Solvation effects were taken into account by single point computations on gas phase
geometries, using the IEFPCM model” with CHCl; parameters as implemented in Gaussian09,® using the 6-31+G** basis
sets and the gaussian UltraFine integration grid ( pruned (99,590 ) ).

Benzazepine 1 DFT optimized cartesian coordinates (A)

B3LYP geonetries
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1A

C - 3. 566304 -0.071308 -0.037419
C -2.932805 1.194357 -0. 032235
C -1.557349 1. 265101 -0. 248277
C - 0. 784996 0.110888 -0.472225
C -1.410993 -1.137636 -0.474770
C -2.797241 -1.213954 - 0. 255506
C 0. 698679 0. 231394 -0.732591
C 1.659278 - 0. 402536 0.317230
N 1. 758337 -1.874277 0. 202916
C 0. 496508 -2.607687 0.391731
C -0.590101 -2.389067 -0. 675077
C 3.027721 0. 247355 0. 132563
C 3. 815610 -0. 040254 - 0. 992963
C 5. 036695 0. 606255 -1.192335
C 5.491331 1. 555720 -0. 270824
C 4.715234 1.849109 0. 852384
C 3.493192 1.197564 1. 049741
C 2. 741639 -2.415848 1.148443
(0] -4.914556 -0.065778 0. 179921
C -5.601347 -1.308171 0. 172395
(0] - 3. 746502 2.269046 0. 189032
C -3. 162766 3. 563067 0. 193883
H -1.062853 2.230242 - 0. 253339
H -3.271353 -2.189267 -0. 256913
H 0. 953514 -0. 200367 -1.709883
H 0. 952911 1.293722 -0.792760
H 1.286172 -0.124873 1. 322978
H 0. 767023 -3.669129 0.377717
H 0. 062365 -2.404322 1.391215
H -1. 255479 - 3. 259647 -0. 650939
H - 0. 109505 -2.391277 -1.663202
H 3. 473215 - 0. 788508 -1.701751
H 5. 635589 0. 368363 -2.067309
H 6. 441926 2. 057950 -0.426159
H 5.060148 2.580262 1.578373
H 2.896711 1.426928 1. 929836
H 2.449583 -2.254026 2.204257
H 2.840138 -3.493414 0. 986351
H 3. 719457 -1.959125 0. 993634
H -5. 236895 -1.974794 0. 964996
H - 6. 649500 -1.068073 0. 356473
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C 0. 664767 0. 734068 -0. 159786
C 1.881898 1.204008 -0.693446
C -0.512304 -1.098452 1.274100
C -1.868501 -0.383463 1. 279595
N -1. 667864 1.001412 1.713321
C -1.431895 2. 004569 0. 689877
C -0.581786 1.526145 -0. 488200
C -2.726278 -0.590191 0.031482
C -2.282725 -1.310071 -1.081568
C -3.107214  -1.492590 -2.190251
C -4,.392407 -0.957350 -2.206792
C -4.847913  -0.240122 -1.102570
C -4,.022377 -0. 064423 0. 004660
C -2.561254 1.504131 2. 738093
(@] 4.278033 0. 924263 -1.027722
C 4.308843 2.146194  -1.741132
(@] 4.278234 -1.315671 0. 296546
C 4.309139 -2.531641 1.019935
H 1.875379 -2.070264 1.287098
H 1. 866944 2.130559  -1.251404
H -0.639768 -2.127890 0.922470
H -0.224091 -1.169667 2.326879
H -2.432905 -0. 860860 2.086634
H -2.382410 2.387802 0.277391
H -0.932397 2.846136 1.181145
H -0.287103 2.418702  -1.044911
H -1.205877 0. 944019 -1.166009
H -1.275793 -1.709031 -1.101557
H -2.740142 -2.049943 -3.043617
H -5.032863 -1.099314 -3.068553
H -5.847556 0.177306 -1.099922
H -4.392374 0. 482066 0. 863782
H -2.106700 2.383530 3.201737
H - 3.550447 1. 809155 2.358277
H -2.702382 0.751128 3. 514566
H 5. 345207 2.293609 -2.033404
H 3.679541 2.095198 -2.634324
H 3.983231 2.977441  -1.109214
H 5. 342902 -2.866112 0. 994303
H 3.998300 -2.379220 2. 057570
H 3.668258 -3.283854 0. 550828
2. DFT computed absolute energies and zero point vibrational energies
B3LYP MD52X
Conf or ner E(-a.u)2 E(-a.u)® ZPVE (a.u)2 E (-a.u)a E(-a.u)® |ZPVE (a.u)?
A 943. 10022 943. 10744 0. 38424 942. 99195 943. 00039 0.39172
B 943. 09655 943. 10373 0. 38428 942. 98888 942. 99737 0. 39137
C 943. 09666 943. 10400 0. 38473 942. 98979 942.99844 |0.39240
D 943. 09606 943. 10350 0. 38444 942. 98795 942. 99677 0. 39163
E 943. 09531 943. 10243 0. 38458 942. 98919 942.99752 |0.39161
F 943. 09429 943. 10176 0. 38472 942. 98708 942.99610 |0.39186
G 943. 09356 943. 10156 0. 38459 942. 98517 942. 99481 0. 39210
H 943. 09130 943. 09862 0. 38442 942. 98497 942.99374 |0.39156
| 943. 09105 943. 09871 0. 38447 942. 98401 942. 99302 0. 39192
J 943. 08846 943. 09558 0. 38417 942. 98157 942. 98962 0. 39133
K 943. 08511 943. 09255 0. 38454 942. 97695 942.98583 |0.39187

a) Gas phase, nornal grid. b) IEFPCM ultrafine grid single point conputation



Table 1 Experimental and back-computed 'Dciy RDCs for 1

'Dex Experimental Computed <'Dey>*
B3LYP M052X
C-Hla 3.20 4.32[0.29] 4.1810.31]
C-Hlb 7.70 6.86 [0.27] 7.03 [0.28]
C-H2a 5.60 5.66 [0.21] 5.85[0.25]
C-Hda 420 4.82[0.24] 4.78[0.27]
C-H4b 220 1.73 [0.50] 1.59 [0.45]
C-H5a 0.10 ~0.59 [0.25] -0.50 [0.25]
C-H5b 5.20 4.65 [0.40] 4.58[0.41]
C-H6 2.80 2.50 [0.26] 2.50 [0.27]
C-H9 2.20 2.2310.26] 2.1510.27]
C-H2' 3.00 3.49 [0.28] 3.28[0.27]
C-H3' 2.80 3.48 [0.28] 3.33[0.27]
C-H4' -9.20 -9.09 [0.48] -9.07 [0.46]
C-H10 0.00 0.38 [0.16] 0.15[0.17]

“In brackets computed standard deviations

3. Alignment tensor computations for conformer 1A

B3LYP geonetry

Si ngl e poi nt conput ation:

Al i gnment tensor
Axx=- 6. 36596e- 05

Ayy=-0. 000162893

Azz=0. 000226553

Saupe tensor

Sxx=-9. 54894e- 05

Syy=-0. 00024434

Szz=0. 00033983

(0.1325, 0.989231, 0. 0621703, )

(-0.0583528, 0.0703997, - 0. 995811,)

(-0.989464, 0. 128317, 0. 0670524,

SVD condi tion nunber is 5.38996

Axi al conponent Aa=0.00033983

rhombi ¢ conponent Ar=9. 92339e- 05

rhombi city R=0.292011

Asimetry paraneter etha=0.438016

GDO=0. 000410792

Eul er Angles

Set 1

(62. 4106, 81. 6754, - 23. 7686)
Set 2
(-117.589, 98. 3246, 156. 231)

Mont ecar | o boot strappi ng conput
Gaussi an distribution size=256
RDC Error=1.5 Hz
Al'i gnment tensor

ation

<Axx>=- 6. 24381e- 05 stdved=4.54166e- 06
<Ayy>=-0. 000164461 stdved=1.26407e-05
<Azz>=0. 000226899 st dved=1.28149e-05

Quality factors statistic
<(>=0. 145593

St dDev(Q =0. 0113819

H ghest Q=0.185862




Lowest Q=0.127067

M)52X geonetry
Conforner 1

Ali gnment tensor
Axx=-6.21809e- 05
Ayy=-0. 000166047
Azz=0. 000228228
Saupe tensor
Sxx=-9. 32714e- 05
Syy=- 0. 00024907
Szz=0. 000342341

4N

2

T T T T T T T T 1
4 3 2 1 0 1 2 3 4

Sason-Flamsteed projection of alignment tensor eigenvectors
distribution (14, B3LYP)

(0.140543, 0.988163, 0. 0614917,
(-0.039264, 0. 0676221, - 0. 996938, )
(-0.989296, 0. 137698, 0. 048303, )

SVD condi tion nunber is 5.41546
Axi al conponent Aa=0.000342341
rhonmbi ¢ conponent Ar=0. 000103866
rhombi city R=0.303398

Asi metry paraneter etha=0.455097

GDO=0. 000415266
Eul er Angl es
Set 1

(70.6697, 81. 6092

Set 2

- 15. 609)

(-109. 33, 98. 3908, 164. 391)

Mont ecarl o boot strapping distribution:
Gaussi an distribution size=256

RDC Error=1.5 Hz
Al i gnnment tensor

<AXx>=-6.11177e- 05 stdved=4. 46158e- 06
<Ayy>=-0. 00016745 stdved=1.24848e- 05
<Azz>=0. 000228568 st dved=1.25575e- 05

Quality factors statistic

<>=0. 132545

St dDev( Q) =0. 0115594
H ghest Q=0.171022

Lowest Q=0. 113639
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Sason-Flamsteed projection of alignment tensor eigenvectors
distribution (14, M052X)
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