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ABSTRACT

A Single crystal of Atenolol-Glycine was grown by slow evaporation at room temperature. The growth conditions of
the crystals are studied and the grown crystals are confirmed by single X-ray diffraction studies. The grown crystal
was characterized using TG-DTA, FT-IR, UV-Vis, SEM, EDAX and single crystal XRD. The presence of various
functional groups was confirmed by FT-IR spectra. The UV-Vis spectra indicate that the crystal has very good
absorption in the entire visible and near IR region. Band gap determination is also carried out to find the variation
presented by doping. The decomposition temperatures and the mass loss have been estimated from the thermo
gravimetric analysis.
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INTRODUCTION

Molecules of large size exhibits numerous conforomal possibilities giving rise to crystal (or) ampbous solid
material [1,2]. Atenolol, compound widely prescidb@ medicine as a cardio selectifgadrenergic blocker. It is
one of the most widely useiiblockers. Clinically; it is used as a referencegdin randomized controlled trials of
hypertension. It does not have membrane stabiliamdjintrinsic sympathomimetric activities [3,4]efsblol is used
alone or in combination with other medications reat high blood pressure. It is also used to presagina and
improved survival after a heart attack. Atenololinsa class of medications called Beta blockersvdtks by
relaxing blood vessels and slowing heart rate forave blood flow and decrease blood pressure. dhéia widely
referred to as a Beta-Adrenergic Blocking agerd 8eta Adrenaceptor Antagonist. However, it is maymmonly
known as a Beta Blocker. More specifically it a&$sa beta-1 cardio selective adrenoreceptor blgagent, whose
fundamental objective is to control the heart. Alehdoes so by restricting nerve impulses, theredytrolling the
rate and force of contraction, consequently redudifood pressure. Aminoacids posses proton dondyoggl
acid(COOH) group and the proton acceptor amino jNjfoup. The amino acid glycine is evidently shayvidiLO
activity due to donor acceptor groups and alsorimégliate charge transfer was possible. The dopdytire
(C,HsNO,) is the simplest of all amino acid, is essent@ fhe biosynthesis of nucleic acids[5], and adts
inhibitory neurotransmitter in the brain and/ormadicord [6-11].

QO

EXPERIMENTAL SECTION
2.1. Preparation of Solution

A 0.5M solution of Atenolol in 20:80 volume pert¢esthanol/water was taken in a beaker. To thisGheine of
0.1M Concentration was added and filtered.
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2.2. Crystallisation Method
The beaker was covered with filter paper. Smallebolvere made on filter paper. The solution is adidwo
evaporate slowly. Crystals formed were harvesteat &w days.

RESULTS AND DISCUSSION

3.1 FTIR ANALYSIS

The FTIR spectrum for pure as well as doped crystare recorded using FT-IR instrument using th&riillet
technique in the range 400-4000tmhich is shown in the Fig. 1 & 2. The calculateebuencies with their relative
intensities obtained in FTIR of pure and doped Atehand their most probable assignments are ptedein
Table(1)[12].

The dopant Glycine approaches the Atenolol closethe end of C-O-C grouping and occupies the ititels
positions closer to the aromatic ring. This is degi by the absence of frequency in the region 28284 in the
glycine doped Atenolol FTIR spectra which is duetibh@ methylene stretching frequency and this ishér
supported by the moderate variations in the C-Qr&ching frequencies in the region 1096.17cm 1110.1crit
and C=C bending frequency enhancement in the re¢&h97crit to 451.26cnt and change of C-H bending
frequency in the region 673.39¢ro 673.25cnt
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Fig.1. FTIR Spectrum of Atenolol
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Fig.2. FTIR Spectrum of GATN
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Table.1. IR Absorption Frequencies of Atenolol andGATN

Wave number (c/

Atenolol | GATN

3355.69 | 3356.42 O-H Stretching, N-H Stretching

3172.68 | 3177.95 N-H Stretching,

2963.80 | 2964.67] Cistretching, ChiStretching,O-H Stretching in COOH Groyp

2923.44 - CHStretching, O-H Stretching in COOH Group.

2866.46 | 2816.15 Chbtretching, O-H Stretching in COOH Group,
- 2782.26| O-H stretching in COOH group

2064.70 - Symmetric C-H stretching

1896.18 | 1894.42 Substitution pattern of benzerg rin

1639.75| 1636.93 C=O0 Stretching

1514.20 | 1513.89

1414.88 | 1411.94 Aromatic C=C Stretching, Skeletal Vibration of bene ring

1333.34 | 1373.50

1298.04 | 1299.74

1177.34 | 1177.89 C-O-C Stretching

1096.17 | 1110.11

1037.45| 1038.95 in-plane C-H bending

945.27 919.94| Asymmetric ring Stretching

886.01 886.46 | Aromatic C-H out-of-plane bending

802.53 799.82
- 770.15

707.58 706.60 | N-H out-of-plane bending

673.39 673.25| C-H bending

427.97 451.26| C-C bending

Assignment

p-disubstituted benzene ring

3.2 UV SPECTRAL ANALYSIS
The UV-Visible spectrum of Atenolol and GATN werecorded in the range of 190-1100nm, using lambda

spectrometer at a scan speed of 480.00nm/min. WM¥ikible spectra of Atenolol and GATN is shownthe Fig.3
and Fig.4.
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Fig.3. UV — Visible Spectrum of Atenolol
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Fig.4. UV- Visible Spectrum of GATN

3.3.Band Gap Energy Determination

The band gap measurement was also carried outtéarofol and GATN crystals. The plot afhv)® against h is
shown in the Fig.5 and Fig.6. a trend line was dddeextrapolate and it cut the X-axis of 6.05eMakihs taken as
the direct band gap of the crystal. Due to thetaatdof the Aminoacid Glycine to the Atenolol, higalue of band
gap is observed. This increase of energy gap wilitie incorporation to the Atenolol can be atttdul to the
variation of disorder and defects presented byrppi
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Fig.5. Band gap energy of pure Atenolol
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Fig.6. Band gap Energy of GATN

3.4. Thermal Analysis

The crystal of GATN was subjected to thermo gratimoenalysis, differential thermal analysis usa@ oo Vao.10
Build 36 thermal analyser in nitrogen atmosphettee $amples were heated betweefC3and 936C to study the
mass loss and thermal stability. The TG-DTG cunfegrown crystals were shown in the Fig.7.
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Fig.7.TG-DTG Curve of GATN

In the TGA curve, there is major weight loss 0f88% starting at about 80 and ending at 3£G. It is due to the
loss of water molecule, ammonia molecule, Hydroged phenoxy group. The next weight loss of abouf B86
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occurs between 310 and 556C shows the decomposition of acetamide, Carbomluesand ethylene molecule.
There is one more weight loss occurs betweeiGs®id 918C which is due to the decomposition of the carbonyl
group which corresponds to 8.51%. However in tHARurve an exothermic peak at £62 may be assigned to
the melting of the sample. The other exothermimditions observed nearly coincide with the decoritjpos
observed in the TGA.

3.5 SINGLE CRYSTAL X-RAY DIFFRACTION

The single crystal X-ray diffraction analysis ony@he doped Atenolol single crystals was recordsidgl X-ray

diffractometer. The unit cell dimensions for dop&eénolol are compared with that of pure Atenolotlare given
in the Table.2. Single crystal XRD reveals thatGATN, the host molecule increases the void altethey guest
molecules included and trapped in the crystal strecand hence the crystal structure is monocliiib decrease of
a, b, c values and volume.

Table 2: Comparison of unit cell dimension

Pure Atenolol| Doped Atenolo|
a(A°) 14.41 5.15
b(A°) 28.00 12.07
c(A°) 11.44 5.51
o 97.20 90.00
B 99.70 111.57
Y 10.29 90.00
Volume |  4425.96% 319A%
System Anorthic Monoclinic

3.6. Scanning Electron Microscopic Analysis

The SEM images of GATN is shown in the Fig.8. ande8pectively.

The Microscopy structure of GATN shows patches whitirizontal, cross sectional layered and rod likapes
confirming the roughness of the crystal

3.7. Energy Dispersive X-ray analysis

The compositional analysis of GATN crystals is matrout by using EDAX analysis. EDAX pattern of GIT
crystals is shown in the Fig.10. Table.3. showsdlmnental and atomic percentage of C,N and O. HbAX
confirms the presence of atomic % of C,N and O8&xé&2, 7.50 and 12.38 respectively. Recorded EBRBp&ctrum
reveals that there is no evidence of other immsiti

3.8. Optical Image Microscope

The crystals are photographed using optical miapgd X 400. The GATN crystals are very transpardrte
photographs of the crystals are shown in the Fig.11
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Fig.8. SEM image of GATN Fig.9. Magnified SEM irage of GATN
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Fig.10.EDAX spectrum of GATN Table.3. Elemental Data of GATN

Fig.11.Optical Microscopic image of GATN

CONCLUSION

Due to the addition of amino acid Glycine, therengs specific strong or weak attraction between Akeihand
Glycine which was shown by UV spectral studies. Wder Band gap value attributed to the variatibmlisorder
and defects presented by doping. The thermograeatethe decomposition pattern of GATN. Single talyXRD
revealed that GATN belongs to monoclinic struct8M images confirming the roughness of the crystal
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