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Fig. S1 Schematic formula of imidazole-alanine and imidazole-dehydroalanine with atoms notation

Table S1 Structural parameters for the internal X-H---A (X =N, C; A = O, N) hydrogen bond; H---A < 2.7 A
and X-H---A > 90° according to Ref. (Vargas et al. 2002), at the M06-2X/6-311++G(d,p) conformers for the
molecules 1, 2, 3 and 4 in water

Conformer Ac-L-Ala—[psi]Imz-4-
Code ke (@
oRt B2 ol
NM-H---X
rH- X
rN-- X
N-H--- X
ZH---X-
C2Imz
O | v=s v=3
rH-Y | 216 2.06
rN---Y | 292 2.84
£0---H- | 130.5 132.0
NYImz
£C=0---H'|107.8 1133
C%“H--- OV
rH-O | 254 233
rC--0 | 280 276
Z/C-H---O| 92.1 104.5
ZC=0---H| 79.4 80.6
ClH:---ON
rH--O0 2.52
rc---0 3.08
ZC-H--O 110.8
ZC=0---H 97.5

o

2.52
2.79
92.7
80.3

Ac-L-Ala—[psi]Imz-5-Me

m (2)
C7eq C7ax C5 2z olmw
X:N3Imz
2.32
2.76
104.61
80.60
Y=1 Y=1
2.16 2.06
292 284
130.51131.37
107.43114.07
2.54 2.57 2.50
2.80 2.79 2.79
92.25 89.5293.79
79.43 79.0480.57
- 253 272 2.65
- 3.09 3.26 3.19
-110.66 110.02 110.03
- 9752 88.10 92.97

Ac-L-Ala—[psi](Imz)*-4-Me

®)

oRt C7eq oLz C7ax oLt oDt

Y=3 Y=1

2.08 2.08
2.84 285
130.3 15.8

1118 114

Y=1 Y=3
1.99 1.98

278 2.77
132.1132.1

116.2116.5

2.65 2.52
3.18 2.78
109.2132.1
92.6116.2

2.64
3.17)
109.3

92.7]

Ac-L-Ala—[psi](Imz)-4-Me

Q]

C5 p2  oLw oDt
X=N3ImZX=N1ImZ
2.32 2.35
2,77 2.79
1059 1055
80.6 79.7

2.70 2.70

3.23 3.23

109.7 109.6

91.8 91.7
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Table S2 Structural parameters for the internal X-H---A (X =N, C; A = O, N) hydrogen bond; H---A <2.7 A
and X-H---A > 90 ° according to Ref. (Vargas et al. 2002), at the M06-2X/6-311++G(d,p) conformers for the
molecules 5, 6, 7 and 8 in water

Conformer Ac-AAla—[psi]lmz-4-Me Ac-AAla—[psi]lmz-5-Me
Code *(5) = (6)
p2 C5 C5 B2 C5
NV-H---X X=N1'™ X=N3'™ X=N1'"™
rH-—-- X 221 2.22 2.67
rN--- X 2.72 2.73 2.84
ZN-H--- X 109.6 109.3 88.98
ZH-X- 81.1
c2'm 80.73 71.78
O---H-NY'™
rH- Y
rN-- Y
Z£0---H-
NYlmZ
£C=0---H'
Cﬁ_H...ON
rH---O 2.27 2.50 253 | 254
rc---0 2.89 2,94 295 | 294
ZC-H:--0 114.8 103.3 101.88 | 100.9
ZC=0---H 104.9 95.3 94,01 | 945
NN---H- Y=1
NYImz
rH- Y 2.66
rN---Y 2.84
ZN---H-
NY'™ 89.89
/ C*N---H' 80.34

)
p2 oD
Y=3
191
2.73
134.7
112.2
2.57
2.95
99.5
93.3

Ac-AAla—[psi](Imz)*-4-Me

C7

X=N1'"™

1.92
2.73
134.6
112.0

Ac-AAla—[psi](Imz)-4-Me

()]
B2

X=N1""
214
269

111.8
82.8

2.29
291
114.9
103.9

C5

X=N3'"™

2.14
2.69
111.6
82.8

2.29
291
114.8
104.1

Table S3 Structural parameters for the internal C=0 » --- € C=0 interactions; C---O < 3.6A according to Ref.
(Allen et al. 1998), at the M06-2X/6-311++G(d,p) conformers for the molecules 1,2,3 and 4 in water

Ac-L-Ala—[psi]
Imz-4-Me, T (1)

Conformer Code B aD7
Y=3  Y=3
oN---c2"™ 303 295
CN_ . _NYImz _ _
cN---c2'™ 305  3.02
ON‘ .. NYImz - -
Z(C=0)N--- c2'™ 795 814
Z(C2=NY)™...cN| 66.8  68.8
ZNY'™.-.(C=0)" 853  80.0
Z0N---(C2-NY)'™ 96.3  90.6

Ac-L-Ala—[psi] Ac-L-Ala—[psi]

Imz-5-Me, 7 (2) (Imz)*-4-Me (3)
C7eq oRm C7ax alp p  oRm olLw oDt
Y=1 Y=1 Y=3 VY=3|VY=3 Y=1 Y=1 Y=3
326 301 326 293|293 291 282 282
325 332 325 326 - - - -
318 304 318 302|300 299 295 296
292 343 292 328 - - - -
75.45 7993 7545 8184|813 818 839 839
75.07 66.61 75.07 67.62 | 646 634 636 646
63.89 8455 63.89 7990|816 813 76.8 764
63.73 96.1 63.73 9210 | 975 99.0 96.1 946

Ac-L-Ala—{[psi]
(Imz)™-4-Me (4)
oDt aLn

Y=1 Y=3
3.00 3.00
3.44 3.50
3.05 3.06
3.52 3.59
80.5 80.6
62.1 60.0
83.7 84.2
101.6  104.9

Table S4 Structural parameters for the internal C=0 » --- € C=0 interactions; C---O < 3.6A according to Ref.
(Allen et al. 1998), at the M06-2X/6-311++G(d,p) conformers for the molecules 1,2,3 and 4 in water

Ac-AAla—[psi]lmz-4-Me

1(5)

Conformer Code o B
Y=1 Y=3
oN---c2'™ 2.95 2.96
cN---NY'™ 3.28 -
cN--- 2™ 3.03 3.05
oN--- NY'™ 322 -
Z(C=0)N--- c2'™ 82.0 82.5
Z(C2=NY)"™...cN 67.6 71.6
ZNY'"™.-(C=O)" 76.2 75.0
20N+ (C2=NY)"™ 89.3 83.5

B

Ac-AAla—[psi]lmz-5-Me

n(6)
a
Y=3 Y=1
2.87 3.04
- 3.25
3.00 3.08
- 3.24
84.1 80.3
68.5 70.9
85.3 78.9
86.2 86.3

0]

Y=1
3.04
3.25
3.08
3.24
80.3
70.9
78.9
86.3

a

B

Y=3
3.05
3.24
3.08
3.25
79.9
71.2
79.6
86.3

B

Ac-AAla—[psi](Imz)" -4-Me  Ac—AAla—[psi](Imz)-4-Me

®)
A
Y=3 Y=1
2.87 2.86
3.00 3.00
84.1 843
68.5 68.3
85.3 719
86.2 86
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Fig. S2. The potential energy surfaces E=f(p,y) of Ac-L-Ala-[psi]imz-4-Me (1, left) and Ac-L-Ala-[psi]lmz-5-
Me (2, right) calculated at M06-2X/6-311++G(d,p) method in the gas phase. Energy contours are plotted every 1
kcal/mol. The darker colour indicates the high in energy regions and the lighter - low in energy regions.
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Fig. S3 Visual representation of NBO charges for the studied compounds in lowest conformation calculated in
gas phase at M06-2X/6-311++G(d,p) level of theory. The colures range from green — (positive charge) to red
(negative charge)



Table S5 The NBO charges of selected atoms (according to drawings) for the studied compounds in all
conformations calculated in gas phase at M06-2X/6-311++G(d,p) level of theory

oM cN

Ac-L-Ala-[psi]lmz-4-Me (1)
aRt -0.69 0.71
oLt -0.69 0.71
B2 -0.66 0.71

Ac-L-Ala-[psi]lmz-5-Me (2)
CTeq -0.69 0.71
C7ax -0.69 0.71
C5 -0.66 0.70
Ac-L-Ala-[psi](Imz)*-4-Me (3)
CT7eq -0.68 0.73
aRt -0.68 0.73
C7ax -0.69 0.73
aDt -0.69 0.73
aLnz -0.62 0.71
aDt -0.62 0.71
B -0.62 0.71
aRm -0.62 0.71
Ac-L-Ala-[psi](Imz)-4-Me (4)
C5 -0.70 0.69
B2 -0.70 0.69
Ac-AAla-[psi]lmz-4-Me (5)
B2 -0.63 0.71
B -0.67 0.72
C5 -0.61 0.70
a -0.61 0.71

Ac-AAla-[psi]lmz-5-Me (6)
C5 -0.63 0.71
Cc7 -0.67 0.72
B2 -0.61 0.70
B -0.61 0.71
Ac-AAla-[psi](Imz)-4-Me (8)
B2 -0.67 0.69
C5 -0.68 0.69
Ac-AAla-[psi](Imz)*-4-Me (7)
c7 -0.67 0.74
aD -0.67 0.74
A -0.60 0.71
B -0.60 0.72
C5 -0.57 0.72
B2 -0.57 0.72
Ac-AAla-[psi](Imz)-4-Me (8)
B2 -0.67 0.69
C5 -0.68 0.69

NN

-0.65
-0.65
-0.67

-0.65
-0.65
-0.67

-0.66
-0.66
-0.66
-0.66
-0.69
-0.69
-0.70
-0.70

-0.66
-0.65

-0.66
-0.65
-0.67
-0.67

-0.65
-0.65
-0.67
-0.68

-0.65
-0.65

-0.66
-0.66
-0.68
-0.69
-0.71
-0.72

-0.65
-0.65

HN

0.40
0.40
0.43

0.40
0.40
0.43

0.41
0.41
0.41
0.42
0.42
0.42
0.41
0.41

0.44
0.44

0.43
0.40
0.40
0.40

0.43
0.40
0.39
0.40

0.44
0.44

0.42
0.42
0.42
0.42
0.41
0.41

0.44
0.44

Nllmz

-0.56
-0.53
-0.55

-0.57
-0.58
-0.57

-0.52
-0.51
-0.52
-0.51
-0.51
-0.51
-0.51
-0.52

-0.62
-0.67

-0.59
-0.51
-0.50
-0.51

-0.55
-0.56
-0.57
-0.55

-0.64
-0.59

-0.51
-0.51
-0.50
-0.50
-0.51
-0.50

-0.64
-0.59

Hllmz

0.45
0.45
0.41

0.49
0.45
0.49
0.44
0.49
0.45
0.45
0.45

0.42
0.46
0.41
0.42

0.49
0.45
0.45
0.45
0.45
0.45

Czlmz

0.38
0.37
0.40

0.37
0.37
0.40

0.49
0.48
0.48
0.48
0.52
0.52
0.52
0.52

0.30
0.30

0.36
0.34
0.35
0.36

0.36
0.33
0.34
0.35

0.26
0.26

0.44
0.45
0.48
0.48
0.46
0.46

0.26
0.26

NSImZ

-0.58
-0.56
-0.56

-0.52
-0.51
-0.54

-0.50
-0.50
-0.50
-0.51
-0.50
-0.50
-0.51
-0.50

-0.65
-0.60

-0.54
-0.55
-0.56
-0.54

-0.53
-0.50
-0.48
-0.49

-0.57
-0.68

-0.50
-0.49
-0.50
-0.49
-0.49
-0.50

-0.57
-0.68

H3Imz

0.45
0.45
0.42

0.45
0.49
0.45
0.50
0.45
0.45
0.45
0.45

0.42
0.46
0.42
0.42

0.45
0.50
0.45
0.45
0.46
0.45

C4Imz

-0.10
-0.09
-0.09

-0.09
-0.09
-0.07

-0.04
-0.03
-0.04
-0.03
-0.04
-0.03
-0.09
-0.09

-0.14
-0.14

-0.07
-0.08
-0.09
-0.08

-0.07
-0.08
-0.07
-0.07

-0.12
-0.13

-0.03
-0.03
-0.03
-0.03
-0.03

0.03

-0.12
-0.13

C5Imz

0.08
0.10
0.11

0.11
0.11
0.11

0.18
0.16
0.17
0.16
0.17
0.17
0.17
0.17

0.04
0.04

0.11
0.11
0.11
0.11

0.12
0.12
0.11
0.12

0.05
0.06

0.18
0.17
0.18
0.17
0.18
0.17

0.05
0.06
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