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Appendix S1: Cartesian coordinates of all the geometries of the NAPA B conformer.

Table S1-1: Cartesian coordinates of the B97-D2/TZVPP optimized ground state geometry (A).

C 2.1012809 2.8012753 -0.7962777
H 2.6829063 2.8102244 -1.7245541
H 2.5283087 3.5605002 -0.1314497
C 2.2623085 1.4411635 -0.1341555
0 3.3725270 0.9987098 0.1749704
N 1.1086496 0.7565672 0.0869590
H 0.2393554 1.1443544 -0.2536865
C 1.0243877 -0.5231547 0.7911005
H 1.8269094 -0.5134581 1.5407075
C 1.3400483 -1.7462516 -0.1295981
0 0.5981846 -2.7152051 -0.2351044
C -0.3343449 -0.6562608 1.5214627
H -0.4399299 -1.7064709 1.8095437
H -0.2778540 -0.0512285 2.4333322
C -1.5369592 -0.2132956 0.7138013
C -2.1280013 -1.0502808 -0.2454252
H -1.7207727 -2.0451963 -0.3957499
C -2.0613549 1.0770206 0.8942465
H -1.6167840 1.7278717 1.6457609
C -3.2139170 -0.6036792 -1.0020174
H -3.6629927 -1.2651954 -1.7394558
C -3.1467592 1.5269869 0.1356274
H -3.5416242 2.5279347 0.2943963
C -3.7254001 0.6854571 -0.8175615
H -4.5712026 1.0289782 -1.4085182
N 2.5389948 -1.6466053 -0.7580640
H 3.1694248 -0.8769566 -0.5480749
H 1.0590375 3.0589417 -1.0161458
H 2.8460937 -2.4248093 -1.3223449

Table S1-2: Cartesian coordinates of the CC2/cc-pVDZ optimized M, excited state geometry (A).

C -2.1252717 -1.1546159 -0.2226251
C -1.4713441 -0.2826615 0.7293417
C -1.9349089 1.0883775 0.8621547
C -3.0483759 1.5583897 0.0760321
C -3.6857968 0.6814654 -0.8690932
C -3.2248664 -0.6720585 -1.0206385
C -0.2951474 -0.7452156 1.5369858
C 1.0498089 -0.5759332 0.7973685
C 1.2975704 -1.7314188 -0.2001655
@) 0.5385732 -2.7046127 -0.3087644
N 1.1010772 0.7390793 0.1722200
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Table S1-3: Cartesian coordinates of the CC2/cc-pVDZ Clp nrxco2) g€OMetry connecting the two

CC2/cc-pVDZ optimized equilibrium geometries of My~ and My+c0(2) excited states (A).
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Table S1-4: Cartesian coordinates of the CC2/cc-pVDZ optimized My+o(2) excited state
geometry (A).
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Table S1-5: Cartesian coordinates of the CC2/cc-pVDZ partially optimized M’cr exited state

geometry with the NH(1) bond length constrained to 1.216 A (A).
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Appendix S2

: Dependence of the excitation energy and reference weight of the zeroth-order

wave function on the level shift in CASPT2 calculations of the excited states
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Figure S2-1: CASPT2 excitation energy as a function of the level shift (IPEA default value 0.25).
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Figure S2-2: Reference weight of the zeroth-order wave function as a function of the level shift
(IPEA default value 0.25).
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Appendix S3:

Diffuse orbital effects on the excitation energy in CC2 and MS-CASPT2

calculations.
AE (V) cc2 cc2 MS-CASPT2
{cc-pvDZ/aug-ccpVDZ} {cc-pVTZ/aug-ccpVTZ} 20R/{cc-pVDZ/aug-ccpVDZ}

Moyl —> M oyoe  5.22 [0.89] 5.14 [0.85] 5.17 [0.74]

n— T co 5.50 [0.63] 5.44 [0.53] +CT [0.10]  5.81 [0.54] + LEncon*co [0.19]

n— T co 5.79 [0.73] 5.72 [0.73] 6.07 [0.501] + LEmcon*co [0.18]

Toycle = M oyele  6.36 [0.74] 6.27 [0.72] 6.45 [0.86]

MR 6.69 LE= [0.22] + LE,, [0.18] +
CT [0.11]

MR 686 CT [028] + LETC(:o’lI*Co
[0.24] + LE, [0.21] + LE, [0.12]

Toyle —> M oyle  6.44[0.48]+ CT[0.33] 6.95 [0.63] + CT [0.10]

N — T cycle

*
Teycle — T cycle

N — T cycle

6.53 [0.43]+ LE,, [0.20]

6.59 [0.38]+ CT[0.37]
6.69 [0.48] + LE, [0.11]

6.34 [0.29] + LE, [0.27]
+ LE,., [0.13]

7.15[0.53] + LE, [0.17]

6.44 [0.38] + LE,e [0.15]  7.21 [0.34] + LE,[0.39]

+ LE, [0.14]

Table S3: CC2 and MS-CASPT2 excitation energy (eV) of the excited states of the NAPA B
conformer at its DFT-D optimized ground state geometry (Figure 1(a) and Table S1-1) calculated
within adapted basis sets (see text). All states up to the two first CT states are reported. For the
definition of the values in bracket, see captions of Tables 2 and 3.
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Appendix S4: First CASSCF excited states for the ground state geometry as a function of

the number of roots.

14 roots

20 roots

Ground state energy: -683.673225 a.u.

state 2: 4.81 eV
n— ¥ 0.71

state 3: 6.08 eV
npepu — n*peptl 0.57
npept]_ — n*peptz 0.12

state 4: 6.11 eV

Npeptz — ﬂ?*peptg 0.40
Thept1 — n*peptZ 0.11
npeptz — n*peptl 018

state 5: 7.87 eV
T — ¥ 0.77

state 6: 8.00 eV
T — ¥ 0.42
nn — n*k 0.26

Ground state energy: -683.670317 a.u.

state 2: 4.82 eV

T — ¥

state 3: 5.66 eV

Npeptz — n*peptz
Npeptz — *

state 4: 6.14 eV
Npept1 — ﬂ-'f*peptl
T — n*peptl

state 5: 7.91 eV

n — ¥

state 6: 8.00 eV
T — ¥
nn — n*k

0.57

0.52
0.14

0.36
0.24

0.72

0.31
0.34

Table S4: CASSCF total and excitation energy of the NAPA B conformer at its DFT-D optimized
ground state geometry (Figure 1(a) and Table S1-1) and weights of the different excitations in the
wave function as a function of the number of roots.
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Appendix S5: Characteristic structural parameters of the different studied NAPA B

geometries.
Ac-Phe-NH2 NAPA B

Geometry D b4 X o)) A0 dnH)--cx
Ground state

-83 55 44 -172 2.02 2.57
M e -83 53 45 -167 1.95 2.35
Clan nrrco2) -82 52 49 -143 2.00 2.42
Mnzxco(2) -80 49 60 -90 2.28 2.66
M’ct -85 44 45 -159 1.87 1.35

Table S5-1: Characteristic structural parameters of the ground state, M+, Mnreco(2), Clrrs nr<co(2)
and M’ct geometries. Ramachandran @, ¥, side chain orientation y and second peptide bond
flatness m, angles are in degrees and bond length in A.

Ac-Phe-NH2 NAPA B
Geometry Ony 02 On3 YN Oc1 Oc2 Ocs 20ci deo
Ground state 118 119 121 358 124 113 123 360 1.23
M 117 119 121 357 124 113 123 360 1.24
Clumeco 115 117 121 353 122 114 122 358 128
Muesco(2) 10 111 111 332 105 117 118 340 138
M’ct 116 117 119 352 128 113 120 361 1.22

Table S5-2: Characteristic geometrical parameters of the second peptide bond deformation. Oy;
and 0¢; (i=1-3) angles (see Figure S5-3 for the definition) are in degrees and bond length in A.
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Figure S5-3: Definition of the angles characteristic of the pyramidalization of the NH; group and
the COCH group.
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