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Abstract
In order to better understand, at submolecular level, the minimal structural requirements

for the recognition process in the inhibitor activity, N-aralkyl substituted 2-aminoindans
were examined as D

2 
dopamine receptor antagonist variants. Semiempirical (AM1) and ab-

initio (RHF/3-21G and RHF/6-31G(d)) calculations were performed for a better
understanding of the recognition process at submolecular level. Using the above-mentioned
computational model, we were able to interpret the basic behavior and predict some
additional features of N-aralkylsubstituted 2-aminoindans-Dopamine D

2
 receptor

interaction.

Resumen
Se estudiaron  N-aralquil-2-substituidos-aminoindanos como variantes de inhibidores

del receptor D
2
 de dopamina con el objeto de mejorar el entendimiento, a nivel molecular,

de los requerimientos  mínimos estructurales  para el proceso de reconocimiento en la
actividad inhibitoria. Se utilizaron cálculos  semiempiricos (AM1) y ab initio (RHF/3-21G
y RHF/6-31G(d)) para entender el proceso de reconocimiento a  nivel sub-molecular.
Utilizando el mencionado modelo computacional fue posible interpretar el comportamiento
básico y predecir algunas características adicionales de la interacción entre los N-aralquil-
2-substituidos-aminoindanos y el receptor D

2
 de dopamina.
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Introduction
The brain dopaminergic system has a crucial role in the etiology of several neuropsychiatric

disorders, including Parkinson’s disease, depression and schizophrenia [1,2].
Since the introduction of chlorpromazine, a known dopamine (DA) antagonist, DA-ergic

drugs have been widely used in medicinal practice. Thus, several dopaminergic drugs are used to
treat these pathologies, but many problems are attributed to these therapies [1,2]. For these
reasons the search for new, more efficient dopaminergic agents with lower adverse effects is still
an extremely active research field. Scientific literature in this field is numerous and can be found
summarized in relatively recent review articles [3,4].

During the last decades, a large amount of N-substituted 2-aminoindan (compound 2 in
Figure 1) and 2-aminotetraline analogs (compound 3) with peripheral and central nervous system
action have been reported [5-8]. Recently we reported the synthesis and dopaminergic profile of
N-aralkyl substituted (compound 1), which displayed an interesting dopaminergic activity [9].
Now, we are interested to evaluate at submolecular level the minimal structural requirements for
the recognition process between compound 1 and its biological receptor. Thus, in the present
theoretical study we simulate the electrostatic interactions between compound 1 with its biological
receptor in terms of a reduced molecular model. In an attempt to better understand the biological
profile reported for compound 1, we present here an exhaustive conformational and electronic
study of compound 1. We also discuss a possible molecular recognition and binding mechanism
for this compound and the stereoelectronic requirements to elicit the dopaminergic activity.

Methods of calculation
Conformational and electronic study

To determine the minima on the conformational potential energy hipersurface (PEHS) of
compound 1, fully relaxed semiempirical (AM1) and ab-initio (RHF/3-21G and RHF/6-31G(d))
calculations were performed.

An extensive search for low energy conformation on the PEHS of compound 1 was carried
out by using 54 input files obtained from multidimensional conformational analysis (MDCA)[10-
12] in connection with AM1 semiempirical calculations. Subsequently, several distinct trial atomic
spatial arrangements were used in the geometry optimization jobs using ab-initio (RHF/3-21G
and RHF/6-31G(d)) calculations to locate the possible equilibrium structures present on the
multidimensional energy surfaces. Minima were characterized through harmonic frequency analysis
employing RHF/6-31G(d) calculations. Rotational energy profiles around torsional angles have
been determined using RHF/3-21G calculations. The energy has been calculated at 30º intervals
of the dihedral angles.

All calculations reported here were performed using Gaussian 03 [13]. The electronic
study of compound 1 was performed using molecular electrostatic potentials (MEPs). MEPs
have been shown to provide reliable information, both on the interaction sites of molecules with
point charges and on the comparative reactivities of these sites [14-16]. These MEPs were
calculated using RHF/6-31++G(d,p) wave functions. RHF/6-31G(d) coordinates were imported
to generate the wave functions; thus, RHF/6-31++G(d,p) single-point calculations were performed
from Gaussian 03 program. All MEPs graphical presentations were created using Molekel [17].
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Construction of the receptor model
A reduced 3D model of the human dopamine D

2
 receptor was constructed, based on the

theoretical model structure of bacteriorhodopsin [18]. Binding pocket of the D
2
 DAR (dopamine

receptor) was defined according to M. M. Teeter et al. In our reduced model, only 22 aminoacids
were included for the molecular simulations. The size of the molecular system simulated and the
complexity of the structures under investigation restricted the choice of the quantum mechanical
method to be used. Consequently the semiempirical AM1 method [19] was selected. The torsional
angles of the ligands and the flexible side-chains of the amino acids as well as the bond angles and
bond lengths of the moieties involved in the potential intermolecular interactions were optimized.
In contrast, the torsional angles of backbones as well as the bond angles and bond lengths of
non-interacting residues were kept frozen during the calculations.

Results and Discussion
Conformational and electronic study of compound 1

The postulate that a molecule has to assume a particular conformation in order to function
as a receptor implies that the ability of a molecule to achieve the required conformation would
affect its activity. This is usually interpreted in the sense that activity will be impaired unless a

Figure 1. General structure features of N-substituted 2-aminoindan (2) and
2-aminotetraline analogs (3). Chemical structure of compound 1 showing the different

torsional angles (φ
1
, φ

2 
,φ

3
 and φ

4
).
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molecule can assume the active form. However, it must be pointed out that to relate the biological
activity of an antagonist to its conformational properties poses considerable problems since it is
difficult to devise molecules of a given conformation without also changing some other physico-
chemical properties.

 In the first step of our work we performed an exhaustive conformational study of compound
1 because it is essential to know the conformational behavior of this compound in order to
understand the drug-receptor interaction; not only in terms of its preferred conformations but
also in terms of conformer interconversions. According to Fig 1, the flexible aspects of the molecular
conformation of 1 is governed by four torsional angles φ1, φ2, φ3 and φ4. Consequently, the
potential energy hypersurface (PEHS) of four independent variables

E = f (φ1, φ2, φ3, φ4) (1)

contains all the conformations as minima. Thus, this compound is, in principle, a quadruple rotor.
Multidimensional Conformational Analysis (MDCA) [10-12] predicts the existence of 3 x 3 x 3
x 2 = 54 legitimate minima for a quadruple rotor with these multiplicities. Using MDCA predicted
54 geometries as input, we located a total of 43 conformers on the PEHS (eq. 1) at the AM1
level of theory, instead of the expected 54 structures (Table 1). Next, using the 43 AM1 geometries
as input files, we performed RHF/3-21G calculations. Only 33 different conformers were obtained
from RHF/3-21G computations (Table 2). To categorize the different structures obtained for this
compound, we introduced intuitively rather than by a precise definition, four forms: Fully Folded
(FF), Partially Folded (PF), Partially Extended (PE) and Fully Extended (FE). By the FF form,
we mean a closed structure with relatively short distances between the aromatic rings. By the FE
form, we mean a form with a linearized connecting chain. By PF and PE forms we denote a
intermediate conformation between folded and extended. In these two forms the catecol ring can
adopt two different spatial orderings: closed in the PF forms and open for the PE conformations.

The conformational analysis of compound 1 requires at this point the evaluation of its
flexibility i.e.; the energy determination of the transitional barriers between the predicted conformers.
This is of crucial importance because, if the barriers display low,  energy during the molecular
recognition this molecule could be converted, with a low energy cost, to a preferred geometry in
the binding site within the receptor.

The energy profiles showing the influence of the torsional angles φ1 - φ4 on the potential
energy of the rotamers are given in Figures 2(a) – 2(d), respectively. The curves of Figures 2(a),
2(b) and 2(c) show that these rotations possess three preferred conformations (gauche +, anti
and gauche -). However, the barriers that separate these conformations are somewhat different.
The energy barrier for φ2 is  ≈  5.5 kcal/mol, whereas the barriers for φ1 and φ3 are relatively high
(≈ 7 kcal/mol) at RHF/3-21G level. Looking at the torsional angle φ4 (Fig 2(d)) the preferred
conformations were found to be those in which the catecol ring was located perpendicular to the
C–C bond (φ4 ≈ ± 90º). The barriers at φ4 = 0º and 180º are ≈ 5.5 kcal/mol. This result could
explain that practically all the conformations obtained for compound 1 possess the torsional
angle φ4 in a perpendicular or antiperpendicular position (see Tables 1-3).
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Table 1.Torsional angles and energy gap obtained for the different conformations
of compound 1 from AM1 calculations.

torsional angles
Energy GapConformation
 (kcal/mol)φφφφφ 1 φφφφφ 2 φφφφφ 3 φφφφφ 4

1 67.26 -154.96 64.59 -98.97 0.00

2 -170.55 -151.51 64.56 -98.38 0.51

3 -172.72 -153.14 63.54 82.36 0.68

4 -159.51 67.65 64.20 -83.21 1.89

5 166.69 -81.39 76.86 -114.31 2.45

6 45.66 42.00 176.05 -70.28 5.94

7 42.20 38.17 91.74 55.39 6.51

8 -169.40 -90.83 -61.34 93.01 19.21

9 -159.34 -80.33 166.93 112.02 19.23

10 -158.67 -79.53 166.70 -73.21 19.24

11 -159.26 -80.21 166.80 112.07 19.27

12 -167.92 -91.86 -61.30 92.18 19.49

13 -166.64 -91.68 -61.62 -89.89 19.52

14 -166.32 -151.00 61.59 -99.39 19.69

15 -167.92 -152.99 62.05 82.88 19.81

16 -82.51 -72.05 -54.84 -94.96 20.36

17 92.94 -121.11 75.05 87.62 20.65

18 -68.24 -72.68 -55.64 89.47 20.67

19 -69.58 -71.80 167.01 -78.72 20.67

20 -75.41 -83.52 72.00 67.06 20.68

21 -68.02 -71.87 166.91 110.63 20.68

22 -71.02 -79.46 76.25 -104.91 20.71

23 -75.14 -83.81 71.57 67.24 20.73

24 -69.65 -71.92 166.92 -79.75 20.73

25 -68.11 -71.95 166.92 110.63 20.74

26 -156.67 -75.66 166.32 112.10 20.95

27 -163.94 38.75 165.41 115.56 21.09

28 -150.15 67.57 71.70 -79.77 21.24

29 101.44 -70.36 166.72 -84.51 21.38

30 -150.43 66.82 69.61 100.37 21.39

31 101.15 -70.15 168.39 113.33 21.50

32 -165.24 38.35 165.18 -71.94 21.71

33 -149.93 79.28 -75.07 100.96 23.66
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1 70.49 -139.04 54.83 -106.63 0.00

17 79.37 -147.63 88.73 102.43 0.59

2 -170.34 -165.82 63.25 -108.01 7.43

3 -171.54 -168.56 63.47 74.42 7.80

26 -150.46 -78.07 173.22 105.51 8.49

10 -149.00 -76.90 173.10 -75.90 8.57

16 -70.83 -71.33 -58.69 -99.04 8.80

19 -173.00 -176.72 173.60 -75.36 8.99

18 -67.75 -70.66 -58.94 87.11 9.02

13 -152.82 -91.16 -63.76 -94.98 9.03

27 -148.49 72.48 168.51 105.47 9.78

30 -150.33 77.38 74.87 112.72 10.29

31 49.97 -99.05 171.84 104.74 10.30

29 50.34 -98.66 171.60 -75.76 10.33

Table 1.Torsional angles and energy gap obtained for the different conformations
of compound 1 from AM1 calculations. (Continuation)

34 150.15 80.67 -72.33 -83.65 23.87

35 34.91 -176.94 61.10 -93.79 24.26

36 34.84 -176.72 62.50 88.58 24.35

37 93.31 75.5 62.64 -90.49 24.85

38 -79.22 37.67 176.79 117.02 26.48

39 36.6 -176.69 165.12 106.25 26.60

40 33.70 -173.04 -47.60 -87.11 26.68

41 36.67 -176.63 165.25 -78.34 26.74

42 34.22 -173.91 -50.82 93.35 26.76

43 -76.67 40.61 165.23 -68.97 28.72

44 47.88 39.62 178.96 108.18 29.42

45 -156.32 -74.87 166.34 -72.42 58.57

torsional angles
Energy GapConformation
 (kcal/mol)φφφφφ 1 φφφφφ 2 φφφφφ 3 φφφφφ 4

Table 2. Torsional angles and energy gap obtained for the different conformations of
compound 1 from RHF/3-21G calculations.

torsional angles
Energy GapConformation
 (kcal/mol)φφφφφ 1 φφφφφ 2 φφφφφ 3 φφφφφ 4
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Table 3. Torsional angles and energy gap obtained for the preferred conformations
of compound 1 from RHF/6-31G(d) calculations.

4 -150.53 78.65 73.78 -73.35 10.39

8 -98.44 -175.99 -74.36 55.57 10.48

11 -141.70 66.82 170.75 104.82 11.54

36 32.35 -172.57 62.97 74.57 11.66

32 -141.70 66.65 170.27 -78.08 11.67

12 -174.04 175.58 -75.75 61.66 12.11

39 33.06 -173.48 173.33 106.67 12.48

28 -75.56 93.02 71.71 -71.18 12.50

30 -75.31 91.94 72.71 114.66 12.51

41 33.18 -173.41 173.51 -74.66 12.79

40 35.78 -176.36 -74.93 -126.67 13.29

42 35.54 -174.89 -74.66 54.16 13.42

37 84.01 81.56 59.67 -95.19 14.91

38 -88.81 55.76 167.94 106.10 15.61

44 35.99 55.90 167.84 106.08 15.61

6 35.73 55.83 167.47 -76.89 15.80

7 38.28 52.58 70.58 -19.60 16.41

35 32.17 -171.40 58.64 -104.02 16.44

43 -42.08 78.51 150.59 -75.25 18.24

Table 2. Torsional angles and energy gap obtained for the different conformations of
compound 1 from RHF/3-21G calculations.(Continuation)

torsional angles
Energy GapConformation
 (kcal/mol)φφφφφ 1 φφφφφ 2 φφφφφ 3 φφφφφ 4

1 75.74 -162.05 65.69 -105.81 0.00

17 74.15 -162.59 64.35 71.72 0.09

2 63.99 -166.02 63.81 -107.45 3.53

3 62.59 -168.35 63.64 75.38 3.88

19 61.05 -172.17 173.18 -75.14 5.01

16 173.95 -68.45 -61.08 -93.02 5.07

26 79.33 -80.06 173.34 107.59 5.97

10 81.00 -78.00 173.53 -74.69 6.10

torsional angles
Energy GapConformation
 (kcal/mol)φφφφφ 1 φφφφφ 2 φφφφφ 3 φφφφφ 4
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In order to confirm the conformations obtained from RHF/3-21G calculations, we optimize
the energetically preferred forms using RHF/6-31G(d) calculations (Table 3); these conformations
were confirmed through harmonic frequency analysis.

It is interesting to note that RHF/3-21G calculations found one FE conformation (conformer
19) and one FF form (conformer 16). However, these conformations were not found at RHF/6-
31G(d) level. Conformation 19 changes the torsional angle φ1 from anti to gauche+ and
conformation 16 changes the torsional angle φ2 from gauche- to anti; therefore RHF/6-31G(d)
calculations predict that all the energetically preferred conformations of compound 1 can adopt
PF or PE forms. Also, it is interesting to note that the four preferred forms (conformations 1, 17,
2 and 3) possess a closely related spatial ordering indicating that this type of conformations are
highly preferred for compound 1. Figure 3 gives a spatial view for the energetically preferred
conformations obtained for compound 1 obtained from RHF/6-31G(d) computations.
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Figure 2. Rotational energy barrier profiles computed at the RHF/3-21G level. a)
torsional angle φ

1
, starting with φ

2
, φ

3
 and φ

4 
in -76.00°; 173.00°; -75.00°, respectively.

b) Torsional angle φ
2
, starting with φ

1
, φ

3
 and φ

4
 in -150.00°; 173.00°; -75.00°,

respectively. c) Torsional angle φ
3
, starting with φ

1
, φ

2
 and φ

4
 in -150.00°; -76.00°; -

75.00°, respectively. d) Torsional angle φ
4
, starting with φ

1
, φ

2
 and φ

3
 in -150.00°; -

76.00°; 173.00°, respectively.
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The energy differences between the most stable conformation and the other forms, and
also the barriers that separate them (predicted by ab-initio calculations) are large enough to
suggest that the transition between the different forms is somewhat restricted. Thus, ab-initio
calculations predict only a moderate molecular flexibility for compound 1.

Once the preferred conformations of compound 1 were obtained, in an attempt to find the
potentially reactive sites for this compound, we evaluate the electronic aspects of this molecule
using MEPs. MEPs are of particular value because they permit visualization and assessment of
the capacity of a molecule to interact electrostatically with a binding site. MEPs can be interpreted
in terms of a stereoelectronic pharmacophore condensing all available information on the
electrostatic forces underlying affinity and specificity.

Figure 4 shows the MEPs obtained for compound 1. The MEPs of dopamine is also
included in this figure for comparison. It should be noted that both MEPs show a remarkable
similarity. In fact the MEPs obtained for compound 1(figure 4a) looks like “two joined dopamine
molecules”. The close electronic similarity between compound 1 and dopamine could account
for their common affinity for the D

2
-dopamine receptor. This assumption is supported by a qualitative

comparison of the isopotential maps obtained through ab-initio calculations.
The analysis of MEPs showed three characteristic regions, two with negative potential

(red and orange zones) and another with positive potential (blue zone). The negative regions are
generated by the presence of OH groups on the aromatic rings; while the positive region
corresponds to the large positive potential around the nitrogen cationic head.

In the case of compound 1, the electrostatic potentials surrounding both aromatic rings
displayed an adequate electronic profile to produce electrostatic interactions. The questions
which arise are:  a) which of the catecol rings of 1 is mimetizing the catecol ring of dopamine and
b) which is the role (if any) of the other catecol ring of compound 1. This problem will be
discussed in the next section.

Figure 3. Spatial view of the preferred low-energy conformations (17, 2, 3, 19, 16, 26
and 10) of compound 1 obtained from RHF/6-31G(d) calculations.
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Figure 4. Electrostatic potential-encoded electron density surfaces of the core structures
of compounds 1 (a) and dopamine (b). The surfaces were generated with Gaussian 03
after ab-initio minimizations with a 6-31++G(d,p) basis set. The coloring electrostatic
potential in red is indicating the strongest attraction to a positive point charge whereas

blue is indicating the strongest repulsion. The electrostatic potential is the energy of
interaction of the positive point charge with the nuclei and electron of a molecule. It

provides a representative measure of overall molecular charge distribution.
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A molecular model for the binding mechanism of compound 1
The recent cloning [20-25] of dopamine receptor (D1-D5) suggests that they are members

of  a large family of G-protein  coupled, seven transmembrane receptors [26]. These receptors
are similar to the better-characterized rhodopsin protein [27], which spans the plasma membrane
seven times, with the transmembrane (TM) domains forming a binding pocket. Based on the
amino acid sequence of the dopamine D2-receptor and computer modeling, Sukalovic et al. [28]
suggest that dopamine may interact with aspartate86 and the serines (141 and 144). Consistent
with the D2 receptor model proposed by Sukalovic et al. [28], the experimental results of Mansour
et al. [29] clearly demonstrate the importance of the negatively charged aspartate86 for both
dopaminergic agonist and antagonist binding. Elimination of the negative charge by mutating this
critical amino acid to either asparagine or glycine markedly reduced the affinity of both agonists
and antagonists to the D2 receptors.

Figure 5. Spatial view of the dopamine D
2
 receptor model from reference [18] using the

Chimera program as graphic interface.

The structure of bacteriorhodopsin reported by M. M. Teeter et al. [18] was plotted using
the Chimera program [30] (Figure 5). Binding pocket of the D

2
 DAR was defined according to

Sukalovic et al. [28]; while molecular interaction calculations were carried out using semiempirical
AM1 computations. The binding pocket used for theoretical calculation is denoted by a circle in
Figure 5. The main features of the D

2
 DAR model shown in Figure 6 using dopamine  as the

ligand are:
a- salt bridge between protonated nitrogen atom of the flexible side-chain and negatively

charged Asp86 (calculated distance  2.34 Å).
b- hydrogen bonds between the OH of catecol ring and  Ser144 and Ser141 , calculated

distance  1.84 and   2.45 Å, respectively.
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Figure 6. Interactions of dopamine (ligand) with the D
2
 dopamine receptor. Schematic

representation of two interactions: salt bridge to the left and catecol ring with Ser144 and
Ser141 to the right. All the heteroatoms involved in the intermolecular interactions are

shown in the figure

Our results indicate that the aspartate residue86 serves as a possible anchoring point.
Previously, we reported that R-NH+-Asp interactions would be the driving force for the N-alkyl-
benzyltethrahydroisoquinolines/D

1
DAR complex [31]. Those calculations were performed using

B3LYP/6-31++G (d,p) calculations and taking into account the solvent effects. Thus it appears
that semiempirical AM1 calculations are in agreement with experimental [19] as well as theoretical
[31] results using more accurate computations.

Given that the amino group of dopamine is likely anchored at aspartate86, the meta- and
para-hydroxyls of the catecol moiety are free to form hydrogen bonds with either serine141 or
serine144. The calculated interatomic distances for these interactions are shown in Figure 6.

Examination of the structure of compound 1 and computer modeling of the D
2
 receptor

suggest that unlike dopamine, compound 1 could form hydrogen bonds with serine144 using ring
A or ring B. Both situations are shown in Figures 7 and 8, respectively.

Figure 7 gives a spatial view of the molecular interaction between compound 1 and D2 DA
receptor in which the ring A is interacting with Ser144 and Ser141. The salt bridge between protonated
N of the flexible connecting chain and the negatively charged Asp86 displayed a distance of 2.69
Å, whereas the hydrogen bonds between the OH of catecol ring A and Ser144 and Ser141, displayed
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a calculated distance of 1.68 and 2.63 Å, respectively. The total energy of this complex is –
0.896605 hartree.

Figure 8 gives a spatial view of the molecular interaction between compound 1 and D2 DA
receptor in which the ring B is interacting with Ser144 and Ser141. In this case, the salt bridge
between protonated N of the flexible connecting chain and the negatively charged Asp86displayed
a distance of 3.73 Å, whereas the hydrogen bonds between the OH of catecol ring A with Ser144

and Ser141 , displayed a calculated distance of 2.14 and   2.78 Å, respectively. The total energy
of this complex is –0.825268 hartree. Thus, the energy gap between these complexes is 44.76
Kcal/mol. On the other hand, the interatomic distances obtained in the first complex are shorter
than those attained in the second one. These results indicate that the complex in which the catecol
ring A is interacting with both serines is energetically preferred with respect to the other complex.

Finally, we wish to discuss some details about the role in compound 1 of the catecol ring
which is not interacting with Ser144 and Ser141 (ring B). It is clear that in order to obtain a clear
profile of the overall recognition process it is necessary to underline the role of this moiety in the
binding mechanism of compound 1. If it is assumed, as it seems highly probable, the ligand will
have only a single conformation in its complex with the receptor; thus, the conformation of this
complex must involve a process of conformational selection (or alternatively, the ability of the
ligand to achieve the required conformation) which will influence the kinetics and energetic of
complex formation.

In principle, at least three different roles might be attributed to catecol ring B, i.e:

(i) conformational restriction
(ii) steric hindrance
(iii) a third possibility is that this ring could contribute to its own interaction through a van

der Waals interaction

Although these concepts are independently formulated, they might be interdependent.

Figure 7. Interactions of
compound 1 (ligand) with the D

2

dopamine receptor. Schematic
representation of the salt bridge
(down), the catecol ring A with
Ser144 and Ser141 to the right and
catecol ring B with His189 and
Phe185 (denoted by a circle). All
the heteroatoms involved in the
intermolecular interactions are
shown in the figure
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Figure 8. Interactions of compound 1 (ligand) with the D
2
 dopamine receptor. Schematic

representation of the salt bridge (down), the catecol ring B with Ser144 and Ser141 to the
right and catecol ring A with His189 and Phe185 (denoted by a  circle). All the heteroatoms

involved in the intermolecular interactions are shown in the figure.

Figure 9. Spatial view of the molecular interaction of catecol ring B with the ancillary
pocket (His189 and Phe185). Non-interacting atoms have been deleted in this figure to
better appreciate the intermolecular  interactions. All the heteroatoms involved in the

intermolecular interactions are shown in the figure.
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Our theoretical calculations predict that His189  in TM VI as well as Phe185 could be also
involved in van der Waals interactions (zone denoted with a circle in Figure 6). Thus, AM1
computations indicate that the catecol ring B is positioned in the ancillary pocket spanned by two
conserved aromatic residues, i.e Phe185 and His189 (Figure 9). It appears that an additional
hydrogen bond can be built with His189. However, more accurate calculations considering the
electronic correlation are required to confirm this assumption.

The results of AM1 calculations presented here show that the molecular mechanism for the
recognition process of the dopamine D2-receptor is energetically feasible. The general picture is
that both the salt bridge interaction and the hydrogen bonds between the catecol ring A with
Ser144 and Ser141 play a key role in the molecular recognition process. In addition, an appropriate
ring orientation of the other catecol moiety (ring B) may be operative stabilizing this process.
Thus, a kind of stepwise binding involving first the salt bridge followed by the rest of the molecule
seems a reasonable possibility and there is some strongly suggestive evidence that this phenomenon
takes place.

Conclusions
To better understand how N-aralkylsubstituted 2-aminoindans interact with dopamine D2

receptors, the conformational and electronic properties of compound 1 have been studied using
ab-initio calculations. A putative binding mechanism of compound 1 to dopamine D2 receptor
has been prepared on theoretical calculations grounds. The results of molecular interaction
simulations on compound 1-D2DAR complexes revealed that this ligand interacts through
protonated N of the connecting flexible chain with Asp86 (salt bridge) as well as hydrogen bonds
between one of the catecol (ring A) of the ligand with Ser144 and Ser141. In addition, an appropriate
ring orientation of the other catecol moiety (ring B) may be operative stabilizing this process. The
results presented here provide a basis for further rational design of DA-ergic compounds
structurally related to N-aralkylsubstituted 2-aminoindans.
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