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Abstract

The Detailed physical, chemical, thermal and circular vibrational investigations have been made on FT-IR, FT-
Raman, NMR and UV-Visible spectra of 2,5-Dimethoxy-4-ethylamphetamine. The modification of the basic property
(deficit hyperactivity disorder) of the base compound (Amphetamine) is favoured by the insertion of two methoxy and
ethyl-methyl groups have been discussed in detail. The transitional pattern among NBO emphasized the inducement
of the psychedelic activity in the compound. The strong interpretation made on the physical and chemical properties
by intense observation using excitations between the electronic energy levels within the molecule have been carried
out. The arrangement of the dipole moment of the bonds and the change of resultant magnetic moment were
observed from the average Polarizability first order diagonal hyperpolarizability. The receptor and inhibition property
of the molecule were interpreted by the identification of reactive sites from molecular electrostatic potential contour
map. The chemical reaction continuity is keenly observed from thermodynamical analysis.

Keywords: 2,5-Dimethoxy-4-Ethylamphetamine; Amphetamine;
Transitional Pattern; Hyperactivity Disorder; Amphetamine; Chemical
Reaction Continuity

ethyl-methyl groups, the composite compound is changed as
psychotogenic drug.

In spite of its important pharmaceutical applications thereof; 2,5-
Dimethoxy-4-ethylamphetamine has not been subjected to systematic
investigation on the structure activity related to its pharmaceutical
potential. Therefore, the present investigation is made for the strong
interpretation on the structure activity associated with active drug
property of the compound using FT-IR, FT-Raman, NMR and UV-
Visible spectroscopical data and computational results.

Introduction

The 2,5-Dimethoxy-4-ethylamphetamine is commonly known as
substituted amphetamines and is a psychedelic(also known as
psychotogenic) drug [1,2]. It has an active stereocenter which is more
active enantiomer and it is a potent and long-acting psychedelic [3,4].

The compound is composed systematically and heavily by methoxy,
methyl, ethyl and amino substitutions. Two methoxy groups are loaded
symmetrically at ortho and meta positions of left and right moiety
respectively of the benzene ring. Similarly, the chain of ethyl and
methyl groups substituted at ortho in right moiety whereas the chain of
ethyl and methyl groups along with amino ligand present at meta
position of left moiety.

Experimental Profile

Physical state

The compound has been taken in solid form which is pure and
spectroscopic grade.

The benzene ring with chain of CH, CH2, CH3, and NH2 groups ~Recording profile
forms alpha-methylphenethylamine called as Amphetamine. It is a
potent drug which stimulant central nervous system (CNS) and is used
for the treatment of attention deficit hyperactivity disorder, narcolepsy
and obesity [5,6]. The compound; Amphetamine drug existed in two

enantiomer forms, such as levoamphetamine and dextroamphetamine.

The FT-IR and FT-Raman spectra of the compound were recorded
using a Bruker IFS 66V spectrometer and the instrument adopted with
an FRA 106 Raman module equipped with aNd:YAG laser source
operating at 1.064 um line widths with 200 mW power [7].

The high resolution IHNMR and 13CNMR spectra were recorded

Historically, it has been used to treat nasal congestion and using 300 MHz and 75 MHz FT-NMR spectrometer [8].

depression. Amphetamine is also used as an athletic performance

enhancer and cognitive enhancer, and recreationally as an aphrodisiac
and euphoriant. Hence, when the Amphetamine is substituted by
symmetrical insertion of two methoxy and asymmetrical addition of

The UV-Vis spectrum was recorded in the range of 200 nm to 800
nm, with the scanning interval of 0.2 nm, using the UV-1700 series
instrument [9].
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Computational Profile

In order to design the structure precisely, calculate geometrical
parameters, display the Mulliken charge levels, study the vibrational
spectral properties, observe the molecular orbital interactions, examine
the frontier molecular transitions on the electronic structure, the entire
quantum chemical computations were performed using the Gaussian
09 D. 01. version software program in core i7 computer [10].

The computational calculations were performed over entire
geometrical parameters, vibrational frequencies, simulation of
molecular structure and spectra using B3LYP and B3PW91 methods
adopted with 6-31++G(d, p) and 6-311++G(d,p) basis sets (Table 1).
The energy absorbance by the present compound related with

electronic spectra, the NBO and HOMO-LUMO energies were
calculated using time-dependent SCF method with best fit basis set. In
the same way, the 1H and 13C NMR chemical shifts with respect to
TMS were calculated by GIAO method using I-PCM model in
combination with B3LYP/6-311++G(2d,p). The Mullikan charge
assignment on different parts of the compound was calculated and was
purposely elucidated for the determination of key factor for
pharmaceutical activity of the compound. The dipole moment, linear
polarizability and the first order hyper polarizability in different
coordinates of the compound were computed using B3LYP method
with the 6-311++G(d,p) basis set. The ECD and VCD spectra were
simulated from available frequencies and the optical chirality was
studied and the mechanism for masking the toxicity was interpreted.

Geometrical Parameters | Methods

HF/6-311++G(d,p) B3LYP/6-311++G(d,p) CAM-B3LYP/6-311++G(d,p) B3PW91/6-311++G(d,p)
Bond length(A)
C1-C2 1.391 1.404 1.402 1.4
C1-C6 1.386 1.397 1.396 1.394
C1-012 1.381 1.403 1.374 1.367
C2-C3 1.39 1.401 1.397 1.395
C2-C13 1.511 1.511 1.51 1.505
C3-C4 1.386 1.397 1.396 1.394
C3-H7 1.071 1.08 1.082 1.083
C4-C5 1.39 1.404 1.402 1.4
C4-010 1.381 1.403 1.375 1.368
C5C-6 1.389 1.4 1.396 1.394
C5-C9 1.511 1.513 1.511 1.506
C6-H8 1.071 1.08 1.082 1.084
H7-H26 3.229 3.24 1.093 1.094
C9-H14 1.082 1.091 1.094 1.095
C9-H15 1.085 1.093 1.539 1.532
C9-C34 1.536 1.543 1.418 1.41
010-C11 1.426 1.449 1.096 1.097
C11-H16 1.082 1.092 1.096 1.096
C11-H17 1.082 1.092 1.089 1.09
C11-H18 1.076 1.085 1.418 1.41
012-C30 1.426 1.449 1.092 1.093
C13-H19 1.08 1.089 1.097 1.097
C13-H20 1.087 1.096 1.544 1.538
C13-C21 1.541 1.549 1.093 1.095
C21-H22 1.081 1.091 1.535 1.53
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C21-C23 1.535 1.54 1.473 1.466
C21-N27 1.461 1.475 1.094 1.094
C23-H24 1.085 1.092 1.096 1.097
C23-H25 1.087 1.095 1.093 1.094
C23-H26 1.083 1.091 1.015 1.014
N27H28 0.995 1.012 1.017 1.016
N27H-29 0.997 1.014 1.096 1.097
C30-H31 1.082 1.092 1.095 1.096
C30-H32 1.082 1.092 1.089 1.09
C30-H33 1.076 1.085 1.092 1.092
C34-H35 1.082 1.089 1.094 1.094
C34-H36 1.085 1.092 1.093 1.094
C34-H37 1.084 1.092 1.093 1.089
Bond angle(’)

C2-C1-C6 120.784 120.931 120.213 120.137
C2-C1-012 116.171 115.552 116.033 116.079
C6-C1-012 123.044 123.515 123.752 123.781
C1-C2-C3 117.628 117.577 117.892 117.935
C1-C2-C13 121.133 120.971 120.945 120.851
C3-C2-C13 121.23 121.448 121.159 121.21
C2-C3-C4 121.599 121.493 121.888 121.917
C2-C3-H7 118.212 118.041 117.895 117.846
C4-C3-H7 120.187 120.464 120.215 120.234
C3-C4-C5 120.706 120.874 120.181 120.107
C3-C4-010 123.173 123.619 123.791 123.808
C5-C4-010 116.119 115.505 116.026 116.083
C4-C5-C6 117.77 117.697 117.981 118.026
C4-C5-C9 121.15 120.971 121.092 120.994
C6-C5-C9 121.076 121.325 120.92 120.972
C1-C6-C5 121.509 121.423 121.841 121.872
C1-C6-H8 120.213 120.461 120.226 120.232
C5-C6-H8 118.277 118.114 117.931 117.894
C3-H7-H26 73.274 72.766 109.291 109.233
C5-C9-H14 109.292 109.165 108.782 108.799
C5-C9-H15 108.884 108.96 113.286 113.092
C5-C9-C34 112.966 113.257 106.967 106.921
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H14-C9-H15 107.182 107.132 108.959 109.087
H14-C9-C34 109.046 108.777 109.359 109.519
H15-C9-C34 109.303 109.365 109.78 118.315
C4-010-C11 121.649 119.028 118.681 111.675
010-C11-H16 111.196 111.416 111.595 111.657
010-C11-H17 111.179 111.386 111.582 106.057
010-C11-H18 105.645 105.184 105.919 109.207
H16-C11-H17 109.613 109.63 109.27 109.051
H16-C11-H18 109.538 109.535 109.169 109.095
H17-C11-H18 109.585 109.586 109.21 118.4
C1-012-C30 121.75 119.091 118.753 109.896
C2-C13-H19 109.812 110.1 109.821 108.935
C2-C13-H20 108.896 109.047 108.884 115.006
C2-C13-C21 115.273 115.216 115.268 107.143
H19-C13-H20 107.267 107.323 107.149 107.027
H19-C13-C21 106.86 106.443 106.958 108.54
H20-C13-C21 108.433 108.408 108.453 107.237
C13-C21-H22 107.515 107.157 107.377 112.35
C13-C21-C23 112.788 112.6 112.532 107.752
C13-C21-N27 107.909 107.887 107.719 108.774
H22-C21-C23 108.943 108.989 108.756 106.51
H22-C21-N27 106.788 106.619 106.375 113.86
C23-C21-N27 112.604 113.247 113.723 110.672
C21-C23-H24 110.247 110.3 110.576 110.654
C21-C23-H25 110.619 110.442 110.679 111.737
C21-C23-H26 111.933 111.948 111.753 107.726
H24-C23-H25 107.745 107.806 107.751 107.949
H24-C23-H26 108.063 108.153 107.948 107.952
H25-C23-H26 108.091 108.054 107.984 110.432
H7-H26-C23 97.0435 98.176 110.619 110.191
C21-N27-H28 115.959 113.805 110.455 106.554
C21-N27-H29 115.758 113.459 106.733 111.696
H28-N27-H29 112.717 110.925 111.613 111.605
H12-C30-H31 111.215 111.432 111.525 106.019
012-C30-H32 111.147 111.33 105.885 109.222
012-C30-H33 105.607 105.154 109.285 109.071
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H31-C30H-32 109.617 109.639 109.189 109.129
H31-C30-H33 109.542 109.56 109.25 110.75
H32-C30-H33 109.627 109.623 110.766 110.851
C9-C34-H35 110.532 110.424 110.743 111.029
C9-C34-H36 110.638 110.714 111.009 108.042
C9-C34-H37 110.987 111.017 108.082 108.021
H35-C34-H36 108.195 108.201 108.091 108.024
C35-C34H-37 108.339 108.303 108.032 108.068
H36-C34-H37 108.048 108.08 108.11 108.126
Dihedral angle(°)
C6-C1-C2-C3 0.2271 0.2242 -0.324 -0.3673
C6-C1-C2-C13 179.2725 179.7039 -179.731 -179.94
012-C1-C2-C3 179.6798 79.6527 179.2584 179.155
012-C1-C2-C13 0.6344 0.173 -0.1483 -0.4175
C2-C1-C6-C5 -0.0646 0.0888 -0.0672 -0.0459
C2-C1-C6-H8 79.6903 79.6153 179.5592 179.6015
012-C1-C6-C5 179.9649 179.9555 -179.616 -179.53
012-C1-C6-H8 -0.21 -0.2515 0.0105 0.1171
C2-C1-012-C30 -174.47 176.1274 -176.683 -176.968
C6-C1-012-C30 5.4349 3.7459 2.8833 2.5358
C1-C2-C3-C4 0.4012 0.4049 0.4779 0.5127
C1-C2-C3-H7 179.3774 179.394 -179.226 -179.193
C13-C2-C3-C4 179.4455 179.882 179.8833 -179.916
C13-C2-C3-H7 -0.333 0.0831 0.1797 0.379
C1-C2-C13-H19 46.169 46.8291 46.0494 45.665
C1-C2-C13-H20 163.3504 164.332 163.0863 162.7675
C1-C2-C13-C21 -74.5629 -73.5367 -74.8138 -75.1622
C3-C2-C13-H19 -132.842 -132.63 -133.338 -133.894
C3-C2-C13-020 -15.6605 -15.1274 -16.3009 -16.7915
C3-C2-C13-C21 106.4263 107.0039 105.7989 105.2788
C2-C3-C4-C5 -0.2852 -0.2765 -0.2377 -0.2405
C2-C3-C4-010 179.8851 179.9045 -179.927 -179.901
H7-C3-C4-C5 179.489 79.5175 179.4591 179.4578
H7-C3-C4-010 -0.3407 -0.3014 -0.2304 -0.2022
C2-C3-H7-H26 -59.4852 -59.615 -0.1607 -0.1807
C4-C3-H7-H26 120.733 120.584 178.9917 178.8832
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C3-C4-C5-C6 -0.0153 -0.0438 179.5522 179.5047
C3-C4-C5-C9 179.3232 79.1222 -1.2955 -1.4314
010-C4-C5-C6 179.8259 179.7891 1.6901 1.638
010-C4-C5-C9 -0.8355 -1.0448 -178.011 -178.035
C3-C4-010-C11 2.3475 2.2294 0.3115 0.3225
C5-C4-010-C11 -177.489 -177.598 -179.323 -179.333
C4-C5-C6-C1 0.1873 0.2234 -178.842 -178.742
C4-C5-C6-H8 179.5722 179.4874 1.5231 1.6031
C9-C5-C6-C1 179.1517 178.9396 42.3411 41.8907
C9-C5-C6-H8 1.0887 1.3497 158.8045 158.2769
C4-C5-C9-H4 42.0464 43.2342 -79.3545 -79.7956
C4-C5-C9-H15 158.8247 159.9241 -138.532 -139.073
C4-C5-C9-C34 -79.5454 -78.1186 -22.0681 -22.6869
C6-C5-C9-H14 -138.637 137.6302 99.7729 99.2406
C6-C5-C9-H15 -21.8586 -20.9403 60.2666 60.2085
C6-C5-C9-C34 99.7713 101.017 -179.827 -179.875
C3-H7-C6-C23 125.5512 125.2534 -59.8252 -59.7981
C5-C9-C34-H35 60.7348 60.6445 -61.615 -61.5602
C5-C9-C34-H36 -179.438 -179.543 58.2913 58.3561
C5-C9-C34-H37 -59.4996 -59.4932 178.2932 178.4331
H14-C9-C34-H35 -60.9959 -60.9262 -178.216 -178.268
H14-C9-C34-H36 58.8312 58.8861 -58.3095 -58.3518
H14-C9-C34-H37 178.7697 178.9361 61.6924 61.7253
H15-C9-C34-H35 -177.872 -177.625 -62.1885 -62.2328
H15-C9-C34-H36 -58.045 -57.8131 60.3786 60.3644
H15-C9-C34-H37 61.8935 62.237 179.1162 179.088
C4-010-C11-H16 -62.5093 -62.4929 -63.0582 -63.0069
C4-010-C11-H17 59.927 60.2695 59.4997 59.5879
C4-010-C11-H18 178.7322 178.9106 178.2336 178.3013
C1-012-C30-H31 -64.418 -63.4613 59.2628 59.2119
C1-012-C30-H32 58.015 59.2837 -60.3804 -60.2541
C1-012-C30-H33 176.8317 177.9217 173.4756 173.5269
C2-C13-C21-H22 61.3757 60.8094 -63.1458 -63.1723
C2-C13-C21-C23 -58.7462 -59.019 177.211 177.3617
C2-C13-C21-N27 176.2293 175.2768 51.067 51.1427
H19-C13-C21-H22 -60.951 -61.5383 -178.406 -178.505

J Mol Pharm Org Process Res, an open access journal

ISSN:2329-9053

Volume 5 « Issue 1 « 1000135



Citation:

Madanagopal A, Periandy S, Gayathri P, Ramalingam S, Xavier S (2017) Vibrational and NMR Investigation on Pharmaceutical Activity

of 2,5-Dimethoxy-4-Ethylamphetamine by Theoretical and Experimental Support. J Mol Pharm Org Process Res 5: 135. doi:

10.4172/2329-9053.1000135

Page 7 of 22

H19-C13-C21-C23 178.927 178.6333 61.9505 62.029
H19-C13-C21-N27 53.9026 52.9291 -64.1935 -64.19
H20-C13-C21-H22 -176.289 -176.717 179.7739 179.4964
H20-C13-C21-C23 63.5891 63.4547 -60.8983 -61.1621
H20-C13-C21-N27 -61.4353 -62.2495 59.4959 59.1624
C13-C21-C23-H24 -179.219 179.7443 60.9338 60.9309
C13-C21-C23-H25 -60.1479 -61.1871 -179.738 -179.728
C13-C21-C23-H26 60.4624 59.2642 -59.3443 -59.4031
H22-C21-C23-H24 61.4838 60.9816 -57.39 -57.6603
H22-C21-C23-H25 -179.446 -179.95 61.9378 61.6812
H22-C21-C23-H26 -58.8352 -59.4985 -177.668 -177.994
N27-C21-C23-H24 -56.791 -57.5096 -175.142 -175.66
N27-C21-C23-C5 62.2798 61.559 66.9091 66.8902
N27-C21-C23-H26 -177.11 -177.99 -60.2637 -60.8623
C13-C21-N27-H28 -158.498 -165.162 -178.212 -178.312
C13-C21-N27-H29 66.1179 66.742 59.4193 59.0155
H22-C21-N27-H28 -43.1647 -50.3384 -568.5294 -58.4343
H22-C21-N27-H29 -178.549 -178.434 -178.9 -178.879
C23-C21-N27-H28 76.3685 69.5166 68.974 68.982
C23-C21-N27-H29 -59.0159 -58.5792 58.398 58.391
C21-C23-H26-H7 -71.0767 -70.3717 70.692 70.684
24H-C23-H26-H7 167.3395 167.9067 167.256 167.281
H25-C23-H26-H7 50.9918 51.46 51.745 51.698

Table 1: Optimized geometrical parameters for 2,5-Dimethoxy-4-ethylamphetamine computed at HF and DFT [B3LYP] methods with 6-311+

+G(d,p) basis sets.
Results and Discussion

Structural deformation analysis

The Molecular Weight of the compound and the Monoisotopic Mass
are found to be 223.31 g/mol and 223.15 g/mol respectively. The
present compound acting as good inhibitor since the Hydrogen Bond
Acceptor Count was 3 and Hydrogen Bond donor was 1. Due to 2
Rotatable Bond Count of the present compound, the molecule
possesses five stable conformers with mirror symmetry. Since the
Defined and undefined Atom Stereocenter count of the compound
were found to be zero and one, the resultant dipole moment was so
high. Since the covalently-bonded unit count was unity, the entire
bonds were saturated. The rough Complexity of 4-Methoxy-3-
methylbenzaldehyde was observed to be 198 which are very high
enough to make multi dynamic functions.

The bond and tube type of present compound was displayed in the
Figure 1 and the corresponding (111) plane crystal view of thereof

shown in same. The compound under study was basically the
derivative of Amphetamine which was composed with couple of
methoxy group and ethyl-methyl groups. According to the previous
work [11], the bond length between CC of the benzene ring was
ranging from 1.392-1.397 A. In this case, the substituted benzene ring
was found to be multi dimensionally broken by the ligand and was
evident by the stretching bond length of CC in the range of 1.397-1.404
A. The entire CC bond length of the ring stretched out and the
hexagonal pattern of the ring expanded. The bond length C2-C13
(bond between ring C and amino with ethyl-methyl group chain) was
0.002 A lesser than C5-C9 (bond between ring C and ethyl-methyl
group chain). The bond length limitation was mainly due to the
placement of different groups in different dimensions. The ethyl-
methyl chain was moved apart from the chain due to the
electrochemical polar forces. The symmetrical substitutions of
methoxy groups proved their symmetry by the constant bond length;
C1-012=C4=010=1.403A.
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2,5-Dimethoxy-4-ethylamphetamine

Figure 1: The bond and tube type of 2,5-Dimethoxy-4-
Ethylamphetamine.

The bond lengths of C-H of the methyl groups were 1.092, 1.092 and
1.085 respectively which are same for that entire methyl group’s present
compound. This view showed the consistency of methyl groups. The
bond angles C1-O12-C30 and C4-010-C11 were found to same and
were equal to 119" and making the R enantiomer which has four times
potency in terms of psychedelic activity. The multiple injections of
substitutional groups in the base ring showed the resultant molecule in
mighty form and renovate the important pharmaceutical phase.

Mulliken charge analysis

The Mulliken charge level values of 4-Methoxy-3-
methylbezaldehyde were displayed in the Table 2 and its diagram was
shown in Figure 2. Generally, the charge levels are oriented in carbons
(negatively charged) and hydrogens (positively charged) of the
benzene ring without substitutions. When it is substituted, the charges
are depleted with respect to the production of the polar and non-polar
bonds among the atoms. Thus the charges are reoriented and dynamic
chemical potential are generated for inducing the meticulous property.
Here, the carbons C2 and C5 in the ring were found to be neutral
where the important substitutions were injected whereas at the point of
methoxy substitutions, the carbons C1 and C4 are appeared as positive
due the sucking of negative charges by O in order to make polar
dipoles in methyl group. Rest of two carbons were happened to be
negative since there was no ligand. The benzene ring was stretched
parallel to the long chain of methyl-ethyl groups.
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Atom Position Charge level
c1 0.25
Cc2 0.021
C3 -0.144
C4 0.247
C5 0.033
C6 -0.149
Cc9 0.413
C11 -0.288
C13 -0.375
C21 -0.073
C23 -0.485
C34 -0.504
C30 -0.289
H7 0.168
H8 0.166
H14 0.195
H16 0.18
H17 0.181
H18 0.196
H19 0.205
H20 0.149
H22 0.2
H24 0.157
H25 0.146
H26 0.185
N27 -0.684
H28 0.28
H29 0.272
H31 0.178
H32 0.181
H33 0.198
H35 0.195
H36 0.167
H37 0.167
012 -0.538
010 -0.541

Table 2: Mulliken Charges of 2,5-Dimethoxy-4-ethylamphetamine
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Figure 2: The Mulliken charge level values of 4-Methoxy-3-

Dynamic state of charges generate strong dipole moments between
the atoms and the substitutions in ortho and meta positions of the
universal hexagonal pattern induced special pharmaceutical properties
particularly antifungal and anti-biotic properties[12].

Here, two same substituent (methoxy group) were penetrated in
ortho and meta positions and made strong dipole moments in the ring
which was the main cause of the inducement of the psychedelic
activity. There was neutral atom found at midpoint of the CH,-CHj3-
NH, chain on meta position of left moiety of ring.

Usually, when the charges are abruptly depleted at a point of atom, a
neutral region is formed due to asymmetrical suction of electron cloud.
Here, C of CH group was changed as neutral for the creation of strong
dipole moment which was also the reason of the incentive of the drug

property.

Vibrational analysis

The distinct vibrational fundamental pattern of 2,5-Dimethoxy-4-
ethylamphetamine was presented in Table. 3. The scanned FT-IR and
FT-Raman vibrational frequencies of observed and simulated spectra
by HF and DFT were matched and exhibited in the Figures 3 and 4
respectively. The present novel composite was assembled by two
methoxy, two ethyl-methyl group and amino groups with benzene
ring. The resultant compound consists of 37 atoms and the structure
belongs to CS point group. The 105 fundamental modes of vibrations

methylbezaldehyde were dispersed as I'vib = 71A" + 34 A".
Calculated frequency Xibr.ational
Symmet Observed frequency(cm™) ssignments
S. No. ymmetry
Species CS HF B3LYP B3PW91
FT-IR FT-Raman 6-311++G(d,p) 6-311++G(d,p) 6-311++G(d,p)

1 A 3250s - 3279 3298 3298 (N-H) u
2 A 3220s - 3226 3230 3232 (N-H) u
3 A - 3080s 3064 3098 3089 (C-H)u
4 A - 3050s 3042 3035 3032 (C-H)u
5 A - 3030s 3028 3018 3024 (C-H)u
6 A - 3010s 3008 3010 3019 (C-H)u
7 A 2970s - 2984 2988 2992 (C-H)u
8 A 2950m 2950s 2948 2987 2995 (C-H)u
9 A 2940w 2940s 2938 2962 2942 (C-H)u
10 A 2930w - 2938 2946 2912 (C-H)u
1 A 2910m - 2901 2906 2896 (C-H)u
12 A 2900m - 2892 2894 2888 (C-H)u
13 A - 2890m 2858 2865 2873 (C-H)u
14 A 2870w 2870w 2835 2842 2838 (C-H)u
15 A 2850w - 2824 2836 2816 (C-H)u
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16 A’ - 2840s 2818 2812 2807 (CH)u
17 A’ - 28355 2808 2798 2791 (CH)u
18 A’ 2830m - 2802 2788 2789 (CH)u
19 A’ 2790w - 2789 2776 2765 (CH)u
20 A 2770w 2770w 2735 2729 2754 (CH)u
21 IN 2740w 2740w 2728 2713 2731 (C-H)u
22 IN - 1620s 1632 1625 1618 (N-H) 3
23 IN - 1600s 1627 1614 1610 (N-H)3
24 IN 1590s - 1608 1603 1598 (C=C)u
25 A 1560s - 1580 1569 1562 (C=C)u
26 A 1510m - 1528 1526 1511 (C=C)u
27 A 1460m - 1475 1471 1460 (€cC)u
28 A’ - 1440s 1466 1498 1482 (€cC)u
29 A’ 1410s 1410s 1421 1426 1421 (€cC)u
30 A’ 1380m - 1397 1375 1392 (N-H) y
31 A’ 1370m 1370w 1387 1362 1374 (N-H)y
32 A - 1345s 1361 1328 1321 (C-0)u
33 IN - 1340s 1338 1315 1312 (C-O)u
34 IN - 1305s 1325 1305 1309 (CH)B
35 A - 1300s 1312 1298 1291 (CH)B
36 A 1250m 1250s 1268 1251 1243 (CH)B
37 A 1240m - 1269 1243 1221 (CH)B
38 A 1225m 1225s 1236 1212 1209 (CH)B
39 A’ - 1220s 1225 1208 1203 (CH)B
40 A’ - 1185s 1198 1191 1172 (CH)B
41 A’ - 1180s 1187 1174 1158 (CH)B
42 A’ 1170s 1170vs 1168 1151 1146 (CH)B
43 A’ - 1150s 1154 1138 1131 (CH)B
44 A - 1140s 1135 1123 1118 (CH)B
45 IN 1070m 1089 1079 1074 (CH)B
46 IN 1040s - 1069 1059 1035 (CH)B
47 IN 990m - 1003 996 988 (CH)B
48 A - 980w 993 974 966 (CH)3
49 A - 970m 987 961 947 (C-H) &
50 A - 960m 978 949 928 (C-H) &
51 A - 940w 958 922 916 (CH)B
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52 A - 920w 933 906 902 (C-H)®
53 A 880m - 901 892 867 (C-Nyu
54 A 870m 870w 897 872 848 (C-Hyu
55 A 850m - 872 848 824 (0-C)u
56 A 840m 840w 864 814 807 (0-C)u
57 A - 835s 842 803 799 (CC)u
58 A 830w 830s 838 801 797 (CC)u
59 A - 8255 832 821 781 (CC)u
60 A - 820s 825 805 778 (CC)u
61 A 810w - 822 792 773 (CC)u
62 A 800w - 787 787 768 (CH)y
63 A’ 795w - 781 781 760 (C-H)y
64 A" 790w - 753 763 758 (C-H)y
65 A" 780m - 824 824 746 (C-H)y
66 A" - 760m 726 726 724 (C-H)y
67 A 750w - 780 780 718 (C-Hyy
68 A" 740w - 766 766 710 (C-Hyy
69 A - 730m 755 755 705 (C-Hyy
70 A - 720m 711 711 698 (C-H)y
71 A 688s - 702 702 694 (CH)y
72 A 680s - 686 686 671 (CH)y
73 A" - 6455 646 646 639 (C-H)y
74 A" - 640s 634 634 618 (C-H)y
75 A" 600m - 605 605 606 (C-H)y
76 A" 595w - 578 578 568 (C-H)y
77 A" 590w - 567 567 566 (C-Hyy
78 A" 580w - 582 582 657 (C-H)y
79 A 570m 570w 566 556 592 (C-Hyy
80 A" 530w - 546 586 556 (C-Hyy
81 A 560w - 537 577 536 (C-0)5
82 A 555w - 528 519 521 (C-0)5
83 A 530w 530w 517 507 513 (CcC)d
84 A - 500m 525 498 506 (ccC)d
85 A - 460w 470 470 472 (CC-C) 8
86 A - 450w 411 411 443 (C-CC)y
87 A’ - 370m 388 388 378 (C-CC)y
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88 A" - 360m 376 376 365 (C-CC)y
89 A" 340w 340m 351 351 348 (C-0)y
90 A" 310 - 323 323 314 (C-0)y
91 A 300 300m 234 302 302 (0-C)&
92 A - 290m 219 288 288 (0-C)&
93 A" - 250w 213 276 276 (C-N) 5
94 N 240w 240vw 202 258 258 (C-C)5
95 A 230w - 188 238 238 (C-C)5
9% A 210w - 179 229 229 (C-C)d
97 A 170w 170vw 166 170 170 (C-C)d
98 A 160w 160vw 149 148 148 (CC)y
99 A" 150w - 123 134 124 (CC)y
100 A" 110w - 73 117 110 (C-C)y
101 A" 100w 100w 68 101 91 (C-C)y
102 A" 90w - 56 58 68 (C-C)y
103 A" 80w - 51 54 48 (0-C)1
104 A" 70w - 42 44 41 (0-C)1
105 A" 50w - 38 37 37 (C-N) T

Table 3: Observed and HF and DFT (B3LYP & B3PW91) with 6-31++G(d,p) & 6-311++G(d,p) level Calculated vibrational frequencies of 2,5-

Dimethoxy-4-ethylamphetamine.

To get a good correlation with the experimental vibrational modes,
it is essential to correct the calculated fundamental frequencies. For
this reason, one possible approach involves the rescaling of the force
constant matrix, as proposed by Meyer and Pulay [13,14]. The
improved procedure has been adopted certainly to improve the
agreement between computed and experimental frequencies. However,
it was preferable to introduce necessary scaling factors for the
fundamental modes was the circuitous approach of scaling the force
constants [15]. The HF calculated wave numbers were scaled by the
factor 0.910, 0.857 and 0.808, 0.903. The method of B3LYP calculated
wavenumbers were scaled by 0.874, 0.933, 0.910 and 0.852 and in the
same way B3PW9lwere scaled by the factors 0.908, 0.914, 0.852 and
0.879 respectively.

Base ring C-H vibrations: Regularly, the ring and chain complex
compound is linked with sustainable ligand tailored fascinated
compound for the desired chemical properties. By injecting ligand
groups with the base molecule, the vibrational fundamentals might be
affected. The impression of interference of ligand group over the base
can be measured from the rate of appearance of fundamental pattern
of the frequencies and consequently pioneer property of the base
compound is altered accordingly. Here, three dissimilar ligand groups
were linked with the base compound and by studying the suppression
of vibrational pattern of thereof, it can be concluded that, whether the
property of the base is changed or not. Accordingly, in general, the C-
H stretching vibrations are observed in the region 3000-3100 cm! for
benzene derivatives [16-18]. In this case, the C-H stretching bands

have been found with medium intensity at 3080 and 3050 cm! in
Raman spectrum only. Two vibrations were found within the expected
region. This native attitude showed the less influence of ligand on the
ring. Here, the C-H in plane and out of plane bending modes were
found at 1305 and 1300 cm'! and 800 and 790 cm! respectively. Usually,
those vibrational two different bending bands identified in the region
1300-1000 cm! and 1000-750 cm! respectively [19-21]. The in plane
bending were pushed well above the expected region whereas out of
plane vibrations were pulled down to the lower end of the expected
region. Unlike stretching, the bending modes have rather influenced
since their strong dipole character of C-H. The entire ring C-H
vibrations have not suffered much. This view cleared that, the ring C-H
bonds took part in the inducement of new property of the compound.

CC vibrations: Generally, the CC (C=C and C-C) stretching
vibrations for phenyl ring are observed in the region 1600 - 1400 cm!
[22-24], in which the wavenumbers in the region 1600 - 1500 cm! are
fundamentally assigned to C=C stretching and the rest to C-C
stretching conventionally. In such a case, since C=C and C-C bonds are
uncertainty in the ring, three bonds of each to be appeared.
Accordingly, the C=C and C-C stretching bands were found at 1590,
1560 & 1510 cm! and 1460, 1440 & 1410 cm! respectively. Though the
substitutions strongly bonded with the ring and stretched diagonally,
the bands related to C=C and C-C stretching were substantially found
with strong and medium intensity within the expected region of the
spectrum. This appearance depicted the ring enhancement for the
compound being with spectacular property<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>