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Abstract

In this study, two oxazol-5-one derivatives, C, H, N,O, (1) and C, H, N, O, (2), were synthesized by getting condensed
p-N,N-diethylaminobenzaldehyde with two presented hippuric acid derivatives and in further studies they were ana-
lysed spectrochemically. Molecular and crystal structures of the compounds were determined by single-crystal X-ray
diffraction and the results revealed that the molecular packing of the crystal structures were stabilized by weak intra-
and intermolecular interactions also with C-O---i, C-H:--m and - stacking interactions. Computational studies were
also performed using DFT method at B3LYP/6-311G(d,p) level of theory. Vibrational modes and chemical shifts were
calculated and compared with the experimental data. In addition, frontier molecular orbitals and molecular electrostatic
potential surfaces were simulated. The calculated results show that the optimized geometries can well reproduce the
crystal structure. Purpose of this study was to survey the effects of the reactants, which were condensed with each other
to produce oxazol-5-one, upon the characteristic properties and crystal forms of the final oxazol-5-one.
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culations were also carried out in order to corroborate the
experimental results.

1. Introduction

Variety of amino acids and of course peptides can be
synthetically obtained from glycine with the classical Er-

1.1. hesis of zol-5-
lenmeyer-Plochl azlactone synthesis.!> Due to the five Synthesis of Oxazol-5-one

-membered heterocyclic core, oxazol-5-ones are biologi-
cally active molecules and widely used in biomedicinal
applications.® Oxazol-5-ones have found important roles
as drugs, enzyme inhibitors and fluorescent sensors.””'
Oxazol-5-ones are also used in dye industry owing to the
fact that oxazol-5-ones are easily obtainable in crystalline
states and they possess promising photochemical/pho-
tophysical properties due to their chromophore group.'®!!
Herein, we report on the synthesis, spectral characterizati-
on and theoretical studies of two oxazol-5-one derivatives.
The experimental FT-IR, 'H NMR, “C NMR studies were
performed. Structures of the compounds were confirmed
by single-crystal X-ray diffraction studies. Theoretical cal-

Generally oxazol-5-ones are synthesized by Er-
lenmeyer-Plochl azlactone reaction. Hippuric acid (N-ben-
zoylglycine) derivatives turn into 2-aryloxazol-5-ones in the
presence of acetic anhydride as the reaction media, besides
the addition of sodium acetate, acetic anhydride and aroma-
tic aldehydes they condense into 2-aryl-4-arylmethylene-
oxazol-5-ones which are known as unsaturated azlactones.

2. Materials and Methods

Some reagents (toluene, ethanol, ethyl acetate, sodium
acetate, p-N,N-diethylaminobenzaldehyde) were obtained
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from commercial sources and used without further purifica-
tion, acetic anhydride was purified by distillation, hippuric
acid derivatives were synthesised and used after purification.

2. 1. Analytical Instruments
and Spectroscopy Techniques

Melting points were determined by Barnstead
Electrothermal 9,100 instrument. FT-IR spectra were recor-
ded by Perkin-Elmer Spectrum BX FTIR spectrometer
using KBr pellets. NMR data were measured by Varian 3.2
400 MHz spectrometer in CDCI, solutions and chemical shi-
fts were expressed in ppm downfield from tetramethylsilane.

2. 2. Synthesis

o

HaC N
3 \\//

Scheme 1. Chemical diagrams of the compounds 1 and 2.

2. 2. 1. Synthesis of 4-(p-N,N-
Diethylaminophenylmethylene)
-2-phenyloxazol-5-one (1)

2.82 mmol p-N,N-diethylaminobenzaldehyde, 2.82
mmol N-benzoylglycine (hippuric acid) and 2.82 mmol
sodium acetate was added to 3 mL of redistilled acetic
anhydride. Reaction mixture was stirred under dry condi-
tions for 4-5 hours at 100 °C, thereafter stirred at room
temperature overnight. 3 mL of ethanol was added to coo-
led oily-solid like mixture and left in refrigerator for 2-3
hours. Precipitation occurred so that mixture was filtered,
solid obtained washed with ethanol and recrystallized
from hexane-ethyl acetate solution. Determined melting
point of 1is 134.5 °C.

2. 2. 2. Synthesis of 4-(p-N,N-Diethylaminophen-
ylmethylene)-2-(p-tolyl)oxazol-5-one (2)

p-N,N-Diethylaminobenzaldehyde (5.18 mmol),
p-toluoylglycine (5.18 mmol) and sodium acetate (5.18
mmol) was added to 4 mL of redistilled acetic anhydride.
Reaction mixture was stirred under desiccant for 4-5 hou-

rs at 100 °C and stirred at room temperature overnight. 3
mL of ethanol was added to cooled oily-solid like mixture
and was put into fridge for 2-3 hours. Precipitate was filte-
red, washed with ethanol, and recrystallized from toluene.
Determined melting point of 2 is 153.9 °C.

2. 3. X-Ray Crystallography

Single crystal X-ray diffraction data of (4Z)-4-(p
-N,N-diethylaminophenylmethylene)-2-phenyloxazol-
5-one (1) and (4Z)-4-(p-N,N-diethylaminophenylme-
thylene)-2-(p-tolyl)oxazol-5-one (2) were collected at
room temperature on an Rigaku-Oxford Xcalibur diffra-
ctometer with an Eos-CCD detector using graphite-mo-
nochromated Mo-Ka radiation (A = 0.71073 A). Data col-

lections and reductions along with absorption corrections
were performed using CrysAlis™ software package.' Stru-
cture solutions were performed using SHELXT embedded
in the Olex2."*!* Refinement of coordinates and anisotro-
pic thermal parameters of non-hydrogen atoms were car-
ried out by the full-matrix least-squares method in
SHELXL." All hydrogen atoms of both compounds were
placed in geometrically idealized positions (C-H = 0.93—
0.96-0.97 A). The details of the crystal data, data collection
and structure refinement of the compounds are summari-
zed in Table 1.

2. 4. Computational Details

The synthesized compounds 1 and 2 have been opti-
mized at DFT/B3LYP method, using 6-311G(d,p) basis
set. Also, the harmonic vibrational frequencies and NMR
spectra were calculated at the same levels of theory for the
optimized structures. The calculated frequencies were sca-
led down by using single scaling factor 0.9669 for DFT/
B3LYP/6-311G(d,p) level, in order to improve the agree-
ment with the experimental values.'® The 'H and "*C iso-
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Table 1. Crystal data and structure refinement parameters for the compounds 1 and 2.

1 2
Empirical formula C,,H,)N,O, C,H,N,O,
Formula weight 320.38 334.41
Temperature (K) 294 (2) 294 (2)

Crystal system / space group
Unit cell dimensions

a(A)

b(A)

c(A)

a(®)

B(°)

y©

Volume (A?)

Z/D_, (mgm™)

Absorption coefficient (mm™)
F (000)

Reflections collected / unique
Data / restrains / parameters
Goodness of fit on F2

Final R indices [I > 20(1)]

R indices (all data)

Largest difference peak and hole (eA~?)

Triclinic / P-1

Triclinic / P-1

7.5779(7) 7.8711(6)
10.6860(11) 11.0322(9)
11.1813(9) 11.1509(8)
108.647(9) 108.341(7)
96.641(7) 99.513(6)
93.094(8) 90.893(7)
848.16(14) 904.10(13)
2/1.254 2/1.228
0.082 0.080

340 356
4592/3197[R,_ = 0.0187] 4692 / 3420[R,_ = 0.0196]
3197/0/219 3420/0/229
1.022 1.028

R, =0.0495, wR, = 0.1030
R,=0.0782, wR,=0.1193
0.145/-0.172

R, =0.0486, wR, = 0.1092
R,=0.0733, wR, = 0.1238
0.164/ -0.179

tropic shielding tensors referenced to the TMS calculati-
ons were performed by using gauge invariant atomic
orbital (GIAO) method in chloroform solvent.” Highest
occupied molecular orbital (HOMO), lowest unoccupied
molecular orbital (LUMO) and MEP have been calculated
from optimized geometry of the molecules. All calculati-
ons were carried out with the Gaussian 09W and Gauss
View molecular visualization program.'®*

3. Results and Discussions
3. 1. Crystal Structure

The atomic numbering scheme of the crystal struc-
tures and the optimized geometries which has the most
favourable conformation of the compound 1 and 2 are
shown in Figures 1a and b. Molecules crystallize in tricli-
nic system with P-1 space group. Selected bond distances,
bond angles and torsion angles together with correspon-
ding values obtained by means of X-ray crystallographic
analysis and DFT calculations are compared and listed in
Table 2.

The structures of the title compounds comprise of a
p-N,N-diethylaminophenylmethylene fragment bridged
by the methine C4 atom and an oxazol-5-one ring, linked
to the phenyl ring in compound 1, whereas the p-tolyl mo-
iety in 2. The oxazol-5-one rings are almost planar for both
compounds, with a r.m.s. deviation of -0.006(2) A for 1
and 0.004(1) A for 2. Phenyl rings are twisted slightly out
of these planes, with the dihedral angles between two rings
being 12.80(2)° and 6.41(2)°, respectively. Similarly, there
is a twist between the p-N,N-diethylaminophenyl moiety

and oxazol-5-one ring [dihedral angles are 18.89(2)° and
17.71(2)°% C4/C5/C10/C9 torsion angles are -175.68(1)°
and 173.58(1)°, respectively], that are linked through the
C3=C4 double bonds. The olefinic C3=C4 double bond
lengths [1.347(1) A for 1 and 1.354(1) A for 2] are slightly
longer than the formal C=C bond, but mostly consistent
with double bonds in similar studies.”-** The molecules
adopt a Z conformation about these olefinic bonds with
C5 cis to N1. C2=02 bond distances are also shown to
have a typical double bond character with lengths of
1.196(1) A and 1.201(1) A, respectively* The C3-C4-C5
angles are 129.90(1)° and 129.62(1)°, respectively, being
quite large. These angle values and the exocyclic angles of
C3 and C5 (Table 2) are in accordance with the repulsive
intramolecular interactions between the N1 and H10
atoms, similar to the oxazol-5-one derivatives reported
previously.”>?” Bond lengths, angles and torsion angles of 1
and 2 are comparable with the similar compounds, especi-
ally for the oxazol-5-one rings, O1-C2-0O2 exocyclic bond
angles and N1/C3/C4/C5 torsion angles. Except the torsi-
on angles, the bond parameters are comparable with the
other oxazol-5-one derivatives.?®>* N1/C3/C4/C5 torsion
angles [-7.78(1) A for 1 and 8.39(1) A for 2] are slightly
different. Also, as can be seen from the results, there is a
good correlation between the experimental and theoreti-
cal data. The observed differences can be attributed to the
fact that while the theoretical calculations are made for an
isolated molecule in the gas phase, the experimental re-
sults obtained are those of the molecules in the solid state.

In the compound 1, there are only weak C-H---O in-
termolecular interactions and C-H--N intramolecular in-
teractions. In addition, there are strong C-O--7 interacti-
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ons [Cg3: C15-C20; O--Cg3: 3.786(4) A; symmetry code
(ii): —x, 2-y, 1-z], two strong 7---1 interactions with 3.34(2)
A distance between the centroids Cgl--Cgl and 3.85(2) A
distance between the centroids Cgl--Cg3 [Cgl:01/C1/
N1/C3/C2; Cgl--Cgl symmetry code (iii): 1-x, 2-y, 1-z;
Cgl---Cg3 symmetry code (iv): -x, 2-y, 1-z]. The compou-
nd 1 consists of a dimeric arrangement of molecules arou-
nd an inversion centre formed via a C-H---O intermolecu-
lar hydrogen bond linking the molecules along the a axis

(Figure 2). This centrosymmetric hydrogen-bonded di-
mers are formed with an (22) ring motif.”

Molecular packing in the crystal structure of the
compound 2 was determined by the weak intramolecular
C-H--N and C-H---O interactions, C-H---m stacking inte-
ractions and van der Waals forces. Molecules are linked
to each other through the C-H---m interaction between
the methyl H21C atom and p-N,N-diethylaminophenyl
moiety of the adjacent molecule with C21-H21C.--Cg2"

Table 2. Selected interatomic distances (A), angles and torsion angles (°) for the compounds 1 and 2 as observed experimentally and as calculated

using DFT/ B3LYP/6-311G(d,p) method.

Compound 1 2

Bond Lengths Experimental Calculated Experimental Calculated
C1-01 1.374(1) 1.372 1.382(1) 1.374
C2-01 1.394(1) 1.413 1.396(1) 1.412
C2-02 1.196(1) 1.197 1.201(1) 1.197
C1-N1 1.280(1) 1.291 1.287(1) 1.292
C3-N1 1.398(1) 1.396 1.400(1) 1.396
N2-C8 1.357(1) 1.376 1.364(1) 1.377
N2-Cl1 1.452(1) 1.463 1.459(1) 1.462
N2-C13 1.453(1) 1.462 1.456(1) 1.462
C3-C4 1.347(1) 1.362 1.354(1) 1.361
C4-C5 1.430(1) 1.436 1.437(1) 1.437
Bond Angles

C1-N1-C3 105.55(1) 105.80 105.63(1) 105.811
N1-C3-C2 108.31(1) 108.66 108.31(1) 108.658
N1-C3-C4 128.16(1) 129.20 128.50(1) 129.238
N1-C1-01 115.85(1) 115.79 115.73(1) 115.757
N1-C1-C15 127.22(1) 127.14 127.26(1) 127.192
C1-01-C2 105.46(1) 105.92 105.44(1) 105.940
01-C2-02 121.31(1) 122.10 121.44(1) 122.107
01-C2-C3 104.80(1) 103.80 104.87(1) 103.834
02-C2-C3 133.88(1) 134.1 133.67(1) 134.059
01-C1-Cl15 116.88(2) 117.07 117.00(1) 117.051
C8-N2-Cl11 121.38(1) 121.87 121.44(1) 121.853
C8-N2-Cl13 122.41(1) 121.95 121.71(1) 121.971
C11-N2-C13 116.15(1) 116.17 116.78(1) 116.174
N2-C8-C7 121.74(1) 121.66 121.67(1) 121.667
N2-C8-C9 122.00(1) 121.62 121.93(1) 121.634
N2-C11-C12 113.15(1) 113.97 113.39(1) 113.942
N2-C13-Cl14 112.40(1) 121.87 112.55(1) 113.968
C3-C4-C5 129.90(1) 130.33 129.62(1) 130.302
C4-C5-C10 123.78(1) 124.22 124.01(1) 124.257
Torsion Angles

01-C1-C15-Cl16 -11.87(1) -0.56(2) 6.57(1) 0.460
N1-C1-C15-Cl16 170.39(1) 179.46 -174.42(1) -179.530
N1-C1-C15-C20 -10.81(1) -0.55 5.57(1) 0.566
N1-C3-C4-C5 -7.78(1) ~0.18 8.39(1) 0.167
C3-C4-C5-C6 170.69(1) 179.70 -174.73(1) -179.798
C4-C5-C10-C9 -175.68 (1) -179.90 173.58(1) 179.919
02-C2-C3-C4 -0.94(1) 0.015 0.83(1) -0.053
C7-C8-N2-Cl11 7.01(1) -5.70 -6.36(1) 5.335
C9-C8-N2-C13 4.42(1) -5.64 -3.62(1) 5.812
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Figure 1. (a) The molecular structure of the compounds 1 and 2 with atom numbering scheme and 30% probability displacement ellipsoids and (b)
optimized structures for DFT/ B3LYP/6-311G(d,p) level.

Table 3. Hydrogen bonds (A, °).

Molecule D-H..-A D-H H---A D-.-A D-H.-A
1 C10-H10--N1 0.93 2.46 3.088(3) 125
Cl16-Hl16--0O1 0.93 2.49 2.8001(3) 100
Cl11-H11A--O2! 0.97 2.56 3.4428(4) 151
2 C10-H10--N1 0.93 2.45 3.0930(3) 126
Cl16-Hl16--0O1 0.93 2.48 2.8030(2) 101
C21-H21C--Cg2" 0.96 2.97 3.8267(3) 149

Symmetry codes: (i) 1-x,1-y,1-z; (V) x, y, 1+2.

Figure 2. The formation of the hydrogen bond motif through C11-H11A..-O2" hydrogen bonds for the compound 1 [ 1+x, 1+, +z]. For the sake of
clarity, H atoms not involved in the motif have been omitted, and only the interacting atoms are labeled.
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Figure 3. (a) A view along the a axis of unit cell showing the inter-
molecular hydrogen bonding interactions and formation of (22)
ring motif belongs to the compound 1. (b) A view along the a axis
of the crystal packing of the compound 2.

separation of 2.97 A [Cg(2): C5-C10]. For both compou-
nds, intermolecular and intramolecular interactions and
C-H---m interactions with their symmetry codes are listed
in Table 3 and crystal packing diagrams are given in Fi-
gures 3a and b.

3. 2. Frontier Molecular Orbitals

The highest occupied molecular orbital (HOMO)
and lowest unoccupied molecular orbital (LUMO) are the
basic orbitals that play an important role in chemical stabi-
lity. The HOMO shows the ability to donate an electron,
whereas the LUMO as an electron acceptor shows the abi-
lity to obtain an electron. This also predicts the nature of
electrophiles and nucleophiles at the atom where the
HOMO and LUMO are stronger.* The energy gaps of the
compounds 1 and 2 were calculated using B3LYP/
6-311G(d,p) level (Figure 4). For both compounds, highest
electron density lies mainly on the oxazol-5-one ring and
on (diethylamino)benzylidene moiety. The HOMO energy
levels are calculated at -5.271(2) and -5.214 eV, respecti-
vely. On the other hand, the electrons are more distributed
over the phenyl for the LUMO with the energy of -2.27
and -2.203 eV, respectively. The energy gaps of HOMO
and LUMO could be determined to be about 3.001 eV for
the compound 1 and 3.011 eV for 2, which indicate the
molecules become less stable and more reactive.

3. 3. Molecular Electrostatic Potential

The molecular electrostatic potential (MEP) is a rea-
ctivity map displaying probable region for the electrophilic
and nucleophilic attacks and hydrogen bonding interacti-
ons of the molecules.® In order to predict the reactive part
of the electrophilic and nucleophilic attack, the MEP of the
title compounds were also calculated from B3LYP/
6-311G(d,p) optimized geometry. In the compounds 1 and
2, the negative regions (red) of the MEP which are around
the O2 and O1 atoms bounded to oxazol-5-one ring, were
related to electrophilic reactivity that is responsible for in-
termolecular hydrogen bonding for compound 1, intra-
molecular hydrogen bonds for compound 2 and positive
regions (blue) which are around the hydrogen atoms cor-
respond to nucleophilic reactivity (Figure 5).

3. 4. Analysis of the Vibrational Spectra

The infrared spectra of the title compounds were
recorded in the 4000-600 cm™ region using FT-IR
spectrophotometer and are presented in Figure 6. The vi-
brational band assignments were determined at B3LYP/
6-311G(d,p) theory level. It is well-known that the vibrati-
onal wavenumbers obtained by DFT computations usually
overestimate their experimental counterparts. These di-
screpancies can be corrected either by computing anhar-
monic corrections or by introducing a scaled field.*® The
visual check for the vibrational band assignments were
also performed by using GaussView molecular visualizati-
on program. There are no negative frequencies in the cal-
culated IR spectra, which indicates a stable optimized geo-
metry. The selected harmonic vibrational IR frequencies
and the corresponding experimental values are listed in
Table 4. The infrared spectra of the compounds have some

Nazlietal.: Spectroscopic, Structural and Density Functional ...



Acta Chim. Slov. 2018, 65, 86-96

LUMO (-2.270 eV)

|

Egp= 3001 &V

|

HOMO (-5.271 V)

4
] \ &
o
q @
i/ -
o b

Compound 1

LUMO (-2.203 eV)

|

Eopp—3.011 eV

|

4 HOMO (-5.214 aV)
185 s P
-
’ q
]
b
Componnd 2

Figure 4. Frontier molecular orbital surfaces and energy levels for the HOMO and LUMO of the compounds 1 and 2 computed at B3LYP/6-311G(d,p)
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Figure 5. Molecular electrostatic potential surface (MEP) of the compounds 1 and 2.

characteristic bands of the stretching vibrations of the =C-
H, -C-H, C=0, C=C-0 etc. groups, in plane bending vi-
brations of C-H, C-H,, C-H, groups and out of plane ben-
ding vibrations for =C-H, C-H, groups. In addition to
these vibrations, some wagging, scissoring, twisting and
rocking vibrations are obtained by theoretical study. There
are some discrepancies between the observed and calcula-
ted data. This is because the experimental data were taken
as KBr pellets, whereas the theoretical calculations were
performed for isolated molecule in the gaseous phase.
The most characteristic bands of aliphatic -CH,-
and -CH, groups are those arising from C-H stretching

vibrations which experimentally occur in general region of
3000-2840 cm™. The asymmetrical/symmetrical stretching
for -CH,- groups is observed near 2926/2853 cm™ and for
-CH, groups near 2962/2872 cm™', respectively. These
standard values can be slightly changed depending on the
surrounding of the alkyl moiety. Besides the aromatic C-H
stretching bands which occurred at 3100-3000 cm™, all
obtained experimental C-H bending vibrational data are
compatible with expected values as well as stretching vi-
brational data.

C-H stretching vibrations were calculated at
3106/3104 cm™ for symmetric and 3081/3063 cm™ for
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Figure 6. IR spectra of the title compounds 1 (above) and 2 (below).
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Table 4. Comparison of the observed and calculated vibrational spectrum of the compounds.

Bond assignment* IR, cm™ Scaled frequency, cm™
(experimental) (calculated B3LYP/6-311G(d,p)
1 2 1 2
Vo (C-H) 3021 3027 3106 3104
V,on(C-H,) 2929 2917 3092 3102
Vo m(C-H) 2969 2965 3100 3099
Voo CH) e 3071 3082 3081 3063
v(C-H) - - 3047 3046
v, (C-H) 2886 2851 3043 3043
v, (C-H,) 2901 2901 3038 3028
v(C=0) 1785 1780 1857 1795
v(C=C) 1637 1637 1646 1632
a(C-H), 1594 1598 1599 1592
a(C-H,) 1469 1489 1457 1496
y(CH), - - 1459 1457
I'(C-H,) 1450 1445 1449 1451
B(C-H,) 1360 1357 1352 1351
w(C-H,) 1322 1318 1349 1349
T(C-H,) 1270 1278 1275 1278
v(C-C-H,) 1196 1195 1179 1191
y(C-H) 1124 1125 1131 1133
WC-H), 890 883 930 928
I(C-H) - - 925 926
w(CH) 819 817 800 811
y(C-H,) 754 718 769 766

* Abbreviations: v-stretching; B-in plane bending; a-scissoring; y-rocking; I'-out of plane bending; t-twisting,
w-wagging. Subscripts: asym, asymmetric; sym, symmetric.

asymmetric bands which are in the characteristic region
for the identification of C-H stretching vibrations in the
compounds 1 and 2, respectively. The symmetric stretching

Table 5. Comparison of the experimental and calculated 'H NMR
values in chloroform.

vibrations of C-H, are determined at 2886/2851 cm™ and . Theoretical
asymmetric stretching vibrations are determined at Atom Experimental (B3LYP/6-311G(d,p)
2929/2917 cm™'. Similarly, C-H, symmetric vibrational 1 2 1 2

2
modes are observed a}t 2901 cm .for t?oth compounds, Ha 719 717 466 6.56
whereas the asymmetric modes are identified at 2969/2965 Hé

‘ at 296 8.14 8.03 5.22 6.96
cm™.¥ These results are considerably compatible with the H7 6.72 6.72 344 6.17
experimental data. H9 6.72 6.72 4.41 6.33
Other characteristic bands C=0, C=C, etc. were also H10 8.14 8.03 6.24 8.81
detected. As usually, carbonyl stretching band at five H11A 3.45 3.45 0.71 2.99
-membered heterocyclic core shows around 1780 cm™, H11B 3.45 3.45 0.48 2.66
C=C stretching bands at exo positions shows around 1640 HI2A 1.23 1.23 2.62 0.64
cm™, experimentally. These two values are also overlap- HI2B 1.23 1.23 3.04 0.35
ping with our experimental results. In contrast to experi- HI2C 1.23 1.23 4.25 0.82
. . H13A 3.45 3.45 0.69 3.03
mental value, calculated v(C=0) vibration band was de-

. . 1 . H13B 3.45 3.45 0.51 2.67
tected quite high for compound 1 (1857 cm™). This can be H14A 123 123 420 0.85
attributed to the strong intermolecular hydrogen bond H14B 123 123 100 0.39
(C11-H11B--02). H14C 1.23 123 271 0.66
Hl1e6 8.13 8.03 5.91 7.49
3.5.'H and 3¥C NMR Analysis H17 7.50 7.29 5.26 6.91

H18 7.50 - 5.13 -
Experimental 'H and *C NMR of the title compoun- HI9 7.50 7.29 5.73 7.04
ds were recorded in CDCI,. Theoretical calculations carried H20 8.13 8.11 5.84 7.96
out in the chloroform solvent (with respect to TMS) at the H21A - 244 - 1.56
B3LYP/6-311G(d,p) method by adopting GIAO method H21B - 2.44 - 199
H21C - 2.44 - 2.08

and compared to the experimental chemical shift values,
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Table 6. Comparison of the experimental and calculated *C NMR
values in chloroform.

. Theoretical
Atom Experimental (B3LYP/6-311G(d,p)
1 2 1 2
C1 160.20 160.44 160.79 161.74
C2 168.68 168.78 165.90 167.68
C3 132.15 132.79 125.28 127.82
C4 135.21 135.05 127.41 133.55
C5 121.07 121.14 119.11 123.47
Cé6 128.74 129.51 129.30 138.67
C7 111.36 111.34 101.28 110.11
C8 150.11 149.97 150.99 152.29
C9 111.36 111.34 104.00 111.48
C10 128.74 129.51 128.17 136.11
Cl11 44.68 44.66 28.08 42.93
Cl12 12.64 12.64 14.29 7.69
C13 44.68 44.66 30.76 42.99
Cl4 12.64 12.64 9.85 7.97
Cl15 126.40 123.61 125.70 125.27
Cl6 127.74 127.95 121.54 129.34
C17 127.67 127.70 120.31 130.12
C18 133.44 142.92 121.42 146.57
C19 127.67 127.70 121.90 130.30
C20 127.74 127.95 122.30 128.43
C21 - 21.79 - 19.20

are presented in Tables 5 and 6. For the B3LYP/6-311G(d,p)
method, the chemical shift value of tetramethylsilane
(TMS) 0,(**C) = 179.7024 ppm and o (‘H) = 31.3919 ppm
was obtained.”® For the compound 1, NMR spectral data
show that the C2 atom has the highest chemical shift value
(168.68 ppm), whereas the methyl C12 and C14 atoms have
the least one (12.64 ppm). Similarly in 2, the highest che-
mical shift is for C2 with the value of 168.78 ppm and the
least for C12 and C14 atoms at the range of 12.64 ppm. In
the experimental spectrum, the signal of the C18 atom of
the phenyl moiety was observed at 133.44 ppm in the com-
pound 1. But this value is higher in the 2 (142.92 ppm),
because of the presence of a methyl group. '"H NMR chemi-
cal shift values are calculated at 0.48-6.24 and 0.35-7.96
ppm for 1 and 2, respectively. They are experimentally ob-
served at 1.23-8.14 and 1.23-8.11 ppm, respectively.

4. Conclusions

Compounds 1 and 2 have been synthesized and cha-
racterized by FT-IR, '"H NMR, “C NMR and X-ray single
-crystal diffraction. In addition, density functional model-
ling studies of the oxazol-5-one derivatives have been
reported in this study. The calculated geometric parame-
ters by using the DFT with the 6-311G(d,p) basis set are
mostly compatible with the X-ray structure. The vibratio-
nal band assignments and NMR shift values were perfor-
med at the same theory level to compare the experimental

and calculated values of the compounds. These calculated
and experimental results are in good agreement with the
explanatory differences.
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V okviru predstavljene raziskave smo s kondenzacijo p-N,N-dietilaminobenzaldehida z dvema derivatoma hipurne kis-

line sintetizirali dva oksazol-5-onska derivata, C,H,

N,O, (1) in C, H, N,O, (2); oba smo v nadaljevanju $tudije tudi
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spektrokemijsko analizirali. Molekulski in kristalni strukturi smo dolo¢ili z rentgensko difrakcijo monokristalov; iz-
kazalo se je, da sta strukturi obeh kristalov stabilizirani s $ibkimi intra- in intermolekularnimi interakcijami, kot tudi
s C-O---mt, C-H--m and -1 interakcijami. Racunske $tudije smo izvedli z DFT metodo na nivoju B3LYP/6-311G(d,p).
Izra¢unali smo vibracijske konstante in kemijske premike ter jih primerjali z eksperimentalnimi podatki. Simulirali smo
tudi mejne molekulske orbitale in molekulske elektrostatske potencialne povrsine. Izra¢unani rezultati so pokazali, da se
ra¢unsko optimizirani geometriji zelo dobro skladata z eksperimentalnima rezultatoma, dobljenima iz kristalne struk-
ture. Namen je bil tudi ugotoviti u¢inek razli¢nih reaktantov na kondenzacijo do oksazol-5-onov, na njihove znacilne

lastnosti in kristalne oblike konénih produktov.
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