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ABSTRACT

We have studied the Uracil system with a set a2BtDihydro-3-thioxo-1H,7H-chromeno [4/,3/:4,5]pyra|2,3-

d]pyrimidine-1(2H)-one of different electronic feats using several methods. Calculations based emsity
functional theory(DFT)have been performed to ingasé the stabilities. Our aim is to find the lowesergy uracil
derivatives in different solvents. Also recognibe tstability of different functional groups in thmological

molecules is important. The investigated model® Heen relaxed to minimum energy structures. Thebawed IR
, NBO and physical properties of the molecule hagen evaluated. The solution changes caused thaifisant

amount is changed Energy and properties of thedeaules. Different functional groups can have vaseffects
on Stability of the molecule and cell receptor.b$aeplacing the different functional groups, Tladcalations were
carried out and optimal energy Was obtained.
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INTRODUCTION

Uracil (U) is one of the four nucleobases in thielaic acid of RNA that are represented by theetstd\, G, C and
U. The others are adenine (A), cytosine (C), angnine (G). In RNA, uracil binds to adenine via thydrogen
bonds. In DNA, the uracil nucleobase is replacedhyymnine. Uracil is a demethylated form of thymigacil is a
common and naturally occurring pyrimidine derivafil]. Uracil is one of the most common lesions INA) and
holds a rather special position among the varidaesrant DNA bases described in the literature.tfFimacil is a
natural component of RNA, which likely was the doating molecule for storage of genetic informatearly in
evolution[2]. The name "uracil" was coined in 188bthe German chemist Robert Behrend, who was pttegito
synthesize derivatives of uric acid[&)riginally discovered in 1900 by Alberto Ascoliyifas isolated by hydrolysis
of yeast nuclein [4].

In RNA, uracil base-pairs with adenine and replattgsnine during DNA transcription. Methylation ofacil
produces thymine. In DNA, the evolutionary subsiaiu of thymine for uracil may have increased DNAbility
and improved the efficiency of DNA replication. @ilapairs with adenine through hydrogen bonding.eWthase
pairing with adenine, uracil acts as both a hydndgend acceptor and a hydrogen bond donor. In RXZGil binds
with a ribose sugar to form the ribonucleoside ined When a phosphate attaches to uridine, uridihe
monophosphate is produced [5]. Uracil can be usedfug delivery and as a pharmaceutical. When efeah
fluorine is reacted with uracil, 5-fluorouracil isoduced. 5-Fluorouracil is an anticancer drugifagtabolite) used
to masquerade as uracil during the nucleic aciticagpn process. Because 5-Fluorouracil is simiteshape to, but
does not undergo the same chemistry as, uracilring inhibits RNA replication enzymes, therebydking RNA
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synthesis and stopping the growth of cancerous[6§ll The derivatives uracil that has been studsesimilar to
thiouracil. The substance is a historically relevamti-thyroid preparation. Astwood E.B. used itl®43 as therapy
of Graves' disease for the first time [7]. Thioulranhibits thyroid activity by blocking the enzymthyroid
peroxidase[8] . It's use in recent times has beptaced by advent of more potent and safer antittiydrugs.

Fig. 2. The optimized molecular structures of 4,12b-Dihydr o-3-thioxo-1H,7H-chromeno [4',3"4,5]pyrano[2,3-d] pyrimidine-1(2H)-one by
different functional groups
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Quantum mechanical geometry optimizations, dipolemmnts and frontier molecular orbital properties adif
compounds were performed with the Gaussian09 pmogoackage. They were carried out by using the 6-
311++G(d) basis set. The molecular structure,afibnal frequencies and NBO have been calculatedrganic
chemistry, functional groups are specific groupsigties) of atoms or bonds within molecules that @sponsible
for the characteristic chemical reactions of thos#ecules. The same functional group will underge $ame or
similar chemical reaction(s) regardless of the sizehe molecule it is a part of [9,10] . In thissearch, Also
Effective functional groups on the drug were stddiad to provide some initial examples of how thaeperties or
characteristics are important for This molecule.

Computational details and discussion:

In this study, the 4,12b-Dihydro-3-thioxo-1H,7H-ohreno[4/,3/:4,5]pyrano[2,3-d]pyrimidine-1(2H)-onfigl) are
investigated density functional theory(DFT) . Akt calculations have been performed using the B3eXt¢hange
correlation functional and the 6-311++G(d) basisaseimplemented in the Gaussian 09 program. Filstnodel
structures of this work including Water solvente@ne, ethanol and ether individual compounds Rifigrent
functional groups include: Br, Cl, OH and Methoxgve been fully optimized to reach their minimum rees
(fig2). As described previously, the values of t&aergies, binding energies, IR spectroscopy apdiel moments
have been evaluated for the model structures Wwithaptimization process.

Initially, optimized molecules was investigated different solvents and after the calculation, Thgsult obtained
That by changing the solvent, the strength of hgdrmbonds between solvent and molecules is chafaiele 1).
thus the stability of the molecules changes. duth¢ophysical properties of the uracil, this maleccan show
different behaviors.

Table1: Molecular properties|n different solvents

Water Ethanol Acetone Ether
Bond length (A0)/N1-C2 1.3611 N1-C2 1.3614 N1-C2 3615 N1-C2 1.3631
N1-C6 1.4121 N1-C6 1.4124 N1-C6 1.4124 N1-C6 1.41384
N1-H30 1.0125 N1-H30 1.0125 N1-H30 1.0125 N1-H3( 0124
C2-N3 1.366¢ C2-N3 1.367: C2-N3 1.367: C2-N3 1.369¢
C2-S21i 1.675] C2-S2i 1.674¢ C2-S21i 1.6747 C2-S2i 1.670¢
N3-C4 1.3713 N3-C4 1.3713 N3-C4 1.3714 N3-C4 1.3715
N3-H29 1.0121 N3-H29 1.0121 N3-H29 1.0121 N3-H29 0117
C4-C5 1.3611 C4-C5 1.3609 C4-C5 1.3609 C4-C§ 1.3601
C4-07 1.3405 C4-07 1.3408 C4-07 1.3409 C4-01 1.3428
C5-C6 1.445¢ C5-C6 1.44¢ C5-C6 1.446: C5-C6 1.448¢
C5-C1C 1.512% C5-C1C 1.512¢ C5-C1C 151 C5-C1C 1.51¢
C6-028 1.2248 C6-028 1.2244 C6-028 1.2243 C6-028 2228
Q7-C8 1.3935 07-C8 1.3934 07-C8 1.3934 07-C§ 1.3929
C8-C9 1.3256 C8-C9 1.3256 C8-C9 1.3256 C8-C9 1.3257
C8-H19 1.0802 C8-H19 1.0802 C8-H19 1.0802 C8-H19 0804
C9-C10 1.5097 C9-C10 1.5097 C9-C10 1.5097 C9-C10 5091
Ce-C1: 1.4¢ Ce-C1: 1.490: C9-C1: 1.490: Co-C1: 1.490¢
C10-C11 1.5352 C10-C11 1.5354 C10-C11 1.5355 CID-CL 1.5364
C10-H20 1.0989 C10-H20 1.099 C10-H24 1.099 C10-H20 1.0991
Cl1-C12 1.4074 C11-C12 1.4073 C11-C12 1.4073 Cila-CL 1.407
C11-C18 1.3984 C11-C18 1.3984 C11-C18 1.3984 Cla-CL 1.407
C12-014 1.3721 C12-014 1.3723 C12-014 1.3724 C1£-O1 1.3987
C12-C15 1.3993 C12-C15 1.3992 C12-C15 1.3992 CIR-ClL 1.3987
C13-014 1.4468 C13-014 1.4461 C13-014 1.4459 C18-O1 1.4423
C13-H21 1.0954 C13-H21 1.0955 C13-H21 1.0955 C13-H? 1.0962
C13-H22 1.0892 C13-H22 1.0892 C13-H2] 1.0893 C12-H? 1.0896
C15-C16 1.3893 C15-C16 1.3897 C15-C16 1.3892 C15-ClL 1.3886
C15-H23 1.0848 C15-H23 1.0848 C15-H23 1.0848 C18-H? 1.0847
C16-C17 1.3957 C16-C17 1.3957 C16-C1y 1.39%57 CI6-CL 1.3954
C16-H24 1.0851 C16-H24 1.0851 C16-H24 1.0851 C16-H? 1.0852
C17-C18 1.3927 C17-C18 1.3925 C17-C18 1.3925 Ci1g-ClL 1.3919
C17-H26 1.0846 C17-H26 1.0844 C17-H24 1.0846 C18-H? 1.0846
C18-H25 1.0825 C18-H25 1.0824 C18-H24 1.0824 C18-H? 1.0821
Bond Angel/C2N1C6 127.4098 C2N1C6 127.4359 C2N106 27.4429 C2N1C6 127.593p
C2N1H30 116.7953 C2N1H30 116.7844 C2N1H30 116.7/7T2N1H30 116.6917
C6N1H30 115.777§ C6N1H30 115.7631 C6N1H30 115.161 6NXE30 115.6919
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N1C2N3 113.7241 N1C2N3 113.6801 N1C2N3 113.6679 AT | 113.4268
N1C2S27 123.7444 N1C2S27 123.788 N1C2S27 123.79811C2827 124.024
N3C2S27 122.5288 N3C2S527 122.529 N3C2S27 122.53123C2R827 122.5459
C2N3C¢ 123.390: C2N3C¢ 123.406:. C2N3C¢ 123.411: C2N3C¢ 123.497
C2N3H29 117.902] C2N3H29 117.87 C2N3H29 117.8603 N3IER29 117.6705
C4N3H29 118.695] C4N3H29 118.718 C4N3H29 118.7[L76 4N3EH29 118.8238
N3C4C5 122.8304 N3C4C5 122.8514 N3C4Ch 122.8572  4d3C | 122.9639
N3C407 111.7089 N3C407 111.6839 N3C40y 111.6f43  4Q98C | 111.5399
C5C407 125.4425 C5C407 125.4463 C5C40y7 12545 C3C40125.4763
C4C5C¢ 117.179! C4C5C¢ 117.165: C4C5C¢ 117.158: C4C5Ct 117.088.
C4C5C10 120.592§ C4C5C10 120.61p3 C4C5C10 120.623C4C5C10 120.7187
C6C5C10 121.755 C6C5C10 121.738 C6C5C10 121.1359 C5C80 121.685]
N1C6C5 115.0682 N1C6C5 115.0585 N1C6CH 115.0p84 a@dBEC | 115.0059
N1C6028 119.0759 N1C6028| 119.0903 N1C6028 119.G95B11C6028 119.167
C5C6028 125.8547 C5C6028 125.84P9 C5C6028 125.84405C6028 125.8251
C407C8 116.8639 C407C8 116.8394 C407CB 116.9306  7C80 | 116.7007
07C8C9 123.257 07C8C9 123.2792 07C8Cp 123.2866 09C8 123.3979
O7C8H19 110.19117 O7C8H19| 110.1817 O7C8H19 110.180@7C8H19 123.3979
C9C8H19 126.551 C9C8H19 126.5384 C9C8H19 126.5319 9C8EI19 126.46
C8C9C10 122.9964 C8C9C10 123.0186 C8C9C10 123.(02068C9C10 123.0839
C8C9C13 122.8654 C8C9C13 122.8388 C8C9C13 122.$28C8C9C13 122.7111
C10C9C13 113.687¢ C10C9C18  113.6811 C10C9C13  183.567C10C9C13 | 113.6547
C5C10C9 109.4929 C5C10CY 109.4709 C5C10¢9 109.46165C10C9 109.3596
C5C10C11 117.3043 C5C10C1L 117.307 C5C10G11  119.80€5C10C11 | 117.332%
C5C10H20 107.69871 C5C10H2 107.66p8  C5C10H20  109.66 C5C10H20 | 107.561%
CoC10C11 106.041¢ C9C10C11  106.0853 C9C10C¢11 1898.p9C9C10C11| 106.2268
C9C10H20 108.6749  C9C10H2 108.6988 C9C10H20  1@8.70 C9C10H20 | 108.8034
C11C10H20 107.3704 C11C10HZ0 107.3587 C11C10H20 .3%03 | C11C10H20 107.3163
Ci10C11C12 118.4095 C10C11C12 118.493 C10C1112 .489@| C10C11C12 118.7153
C10C11C18 123.5471 C10C11C18 123.4972 C10C11(C18 .482B| C10C11C1§ 123.2978
C12C1i1C18 118.0433 C12C11C18 118.0334 C12C11(18 .0288| C12C11C1§ 117.9859
C11C12014 124.2827 C11C12014 124.2973 C11C12014 .30p48| C11C12014 124.3396
C11C12C15 120.5426 C11C12C15 120.5521 C11C12(C15 .5828| C11C12C15 120.607]7
014C12C15 115.166% 014C12C15 115.1417 014C12C15 .1336| 014C12C15 115.0421
C9C13014 110.9264 C9C13014 110.8732 C9C13014 146.85C9C13014| 110.6785
C9C13H21 110.592¢ C9C13H2] 110.605 C9C13H21  140.¢0 C9C13H21 | 110.6167
C9C13H22 112.7654 COC13H22  112.7778 C9CI13H22 1132.78 C9C13H22 | 112.8124
014C13H2 107.729: | O14C13H2 | 107.789 | O14C13H2. | 107.810. | O14C13H2 | 108.056!
014C13H22 105.8484 014C13HZ2 105.8325 014Ci13H22 .8285| 014C13H22 105.794p
H21C13H22 108.7463 H21C13H22 108.736 H21C13H22 7828 | H21C13H22| 108.663
C12014C13 119.278 C12014C13 119.2029 C12014C13 .1223®| C12014C13 118.8603
C12C15C16 120.2542 C12C15C16 120.2528 C12C15C16 .2820 C12C15Cl1l6 120.2339
C12C15H23 118.568% C12C15HZ43 118.5523 C12C15H23 .5418 | C12C15H23 118.47183
C16C15H2 121.176. | C16C15H2: | 121.19¢ | C16C15H2' | 121.198! | C16C15H2' | 121.294!
C15C16C17 119.974 C15C16C17 119.9708 C15C1617 9@9®, C15C16C17, 119.9613
C15C16H24 119.6028 C15C16HZ4 119.6062 C15C16H24 .606%9 | C15C16H24 119.6186
C17C16H24 120.4224 C17C16HZ24 120.4224 C17Cl16H24 .4236| C17C16H24 120.4201
C16C17C18 119.5189 C16C17C18 119.5359 C16C17[C18 .5289 C16C17C18 119.5629
C16C17H26 120.522| C16C17HZ6 120.5201 C16C17H26 52206.] C16C17H26  120.51§
C18C17H2 119.959: | C18C17H2 | 119.95¢ | C18C17H2r | 119.950- | C18C17H2 | 119.918:
Cl1C18C1 121.661. | C11C18C1 | 121.660. | C11C18C1 | 121.661 | C11C18C1 | 121.647
C11C18H25 119.2277 C11C18HZ5 119.2225 C11C18H25 .2248 | C11C18H25 119.2024
C17C18H25 119.1083 C17C18HZ5 119.1137 C17C18H25 .1109| C17C18H25 119.1429
E(Kev) -34.6453 -34.6452 -34.6443 -34.6440
Dipol Moment (Debay 6.492¢ 6.372: 6.336( 5.703¢

In the next step, the stability of the moleculerbplacing functional groups in the Orto and Parsitmms were

studied (fig2). functional groups have differene&tonegative properties that can be changed dipoteent of the
molecule. And thus the stability of the moleculbamge. Calculations show that different functiogralups have a
profound impact on bond length and bond angledqtab The effect of a drug depends on proper fanet group.

By selecting suitable functional groups can beaased the stability and potential a drug.
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Table2: Molecular propertiesof the Uracil derivativeswith different functional groups

Br(A) CI(B) OH(C) OMe(D)
Bond length (AOY/N1-C2]  1.3675 N1-C2 1.3675% N1-C2| 3688 N1-C2 1.3666
N1-C6 1.4139 N1-C6 1.414 N1-C6 1.4154 N1-C6 1.4156
N1-H26 1.0121 N1-H26 1.0121 N1-H24 1.0179 NL-H24 120
C2-N3 1.377¢ C2-N3 1.377¢ C2-N3 1.37¢ C2-N3 1.375¢
C2-S27 1.6593 C2-S27 1.6593 C2-S25 1.6607 C2-545  6604.
N3-C4 1.3706 N3-C4 1.3706 N3-C4 1.371 N3-C4 1.3718
N3-H29 1.0108 N3-H29 1.0108 N3-H27 1.0107 N3-H2{ 0107
C4-C5 1.3583 C4-C5 1.3582 C4-C5 1.3584 C4-CH 1.3585
C4-07 1.3476 C4-07 1.3476 C4-07 1.3468 C4-07 1.3469
C5-C6 1.453¢ C5-C6 1.453¢ C5-C6 1.4£38 C5-C6 1.453¢
C5-C1C 1.515 C5-C1C 1.51F C5-C1C 1.515¢ C5-C1C 1.516.
C6-028 1.2179 C6-028 1.218 C6-026 1.2179 C6-026 1782
07-C8 1.3896 07-C8 1.3898 07-C8 1.3018 07-C§ 1.3914
C8-C9 1.326 C8-C9 1.326 C8-C9 1.325p C8-C9 1.3255
C8-H19 1.0809 C8-H19 1.0809 C8-H19 1.0808 C8-H1D 0808
Co-C1C 1.510: C9-C1C 1.51 C9-C1C 1.500¢ C9-C1C 1.500:
Co-Clz 1.491¢ Co-Clz 1.49; Co-Clz 1.491¢ Co-Clz 1.491¢
C10-C11 1.5383 C10-C11 1.5384 C10-C1{ 1.5392 CID-CL 1.5398
C10-H20 1.0996 C10-H20 1.099§ C10-H2( 1.0994 C10-H? 1.0994
C11-C12 1.4062 C11-C12 1.406] C11-C1p 1.4086 CIA-CL 1.4013
C11-C18 1.3992 C11-C18 1.3981 C11-C1§ 1.4002 CH-CL 1.4018
C1z-014 1.372¢ C1z-014 1.373¢ Clz-014 1.370¢ C1z-014 1.371
C1z-C1E 1.397. C1z-C1E 1.397. Cl1z-C1t 1.408. C1z-C1E 1.414¢
C13-014 1.436 C13-014 1.4357 C13-014 1.4332 C13-0O141.4324
C13-H21 1.0973 C13-H21 1.0973 C13-H2] 1.0976 C13-H: 1.0976
C13-H22 1.0901 C13-H22 1.090] C13-H22 1.0903 Cla-H? 1.0903
C15-Cl16 1.3869 C15-C16 1.3864 C15-Cl6 1.3887 CI65-CL 1.3905
C15-H23 1.084: C15-H23 1.084- C1E-02¢ 1.367 C1E-02¢ 1.362(
C16-C17 1.3922 C16-C17 1.3914 C16-C1y 1.3943 CIB-CL 1.3970
C16-H24 1.0831 C16-H24 1.0833 C16-H31 1.0875 C18-H3 1.0826
C17-Cl18 1.3878 C17-C18 1.3875 C17-C1§ 1.3878 CI¥-CL 1.3851
C17-Bra0 1.9188 C17-Bra0 1.760§ C17-H2¢ 1.0844 €28 | 1.0847
C18-H25 1.0804 C18-H25 1.080§ C18-H2? 1.0808 C18-H} 1.0809
Bond AngelC2N1Ce | 127.93L | C2NICe | 127.93 | O2¢H3C 0.964¢ | 02¢CaC 1.418:
C2N1H26 1165017  C2NIH26] 1165015  C2N1C6  127.9535 30-K31 1.0886
C6N1H26 1155385 C6N1H26| 1155249 C2N1HZ4  116.4p0AC30-H32 1.0953
N1C2N3 112.8482  NIC2N3 | 112.8384 C6N1H2# 1155065 0-833 1.0953
N1C2S27 1245768  N1C2S27| 1245888  NIC2NB  112.9426 2N1C6 | 127.9680
N3C2S27 122571] N3C2S27| 12257p8 NIC2S25  124.54052N1B24 | 116.4980
C2N3C4 123.7187  C2N3C4 | 123.7224  N3C2S45  122.6126 N16@4 | 115.4859
C2N3H29 117.1303  C2N3H29| 117.1219  C2N3C#  123.7184 1CIW3 | 112.8375
CAN3H29 110.136§  C4N3H29| 119.135  C2N3HZ7  117.1p31 1C2625 | 124.5374
N3C4C5 1231529  N3CAC5 | 123.1539  C4N3H27 _ 119.0/86 Ca$25 | 122.6209
N3C407 111.3533  N3C407 | 1113561  N3CACH  123.1p26 3C2N | 123.7236
C5C407 1254741  C5C407| 1254689  N3C4OF  111.2453 362W | 117.1967
CA4C5C6 116.989  CAC5C6| 116.9987  C5C40F 1254541  HEK3| 119.0636
C4C5C10 120.9687  CAC5C10]  120.9616  C4C506  116.9149 3CAN5 | 123.2082
C6C5C10 121.4496  C6C5C10] 121.45P6  CAC5CI0  120.$85813C407 | 111.2139
N1C6C5 114.9269  NIC6C5 | 114.9261  C6C5C10 121617  40HC | 1255571
N1C6028 119.4517]  N1C6028] 119.44p7  NI1C6Chb  114.8927 4C5C6 | 116.8759
C5C6028 1256187 C5C6028 12562h6 NIC6026  119.461C4C5C10 | 120.898(
C407C8 116.420§  C407C8| 116.4266 C5C6026  125.843 5CBC | 121.6284
07C8C9 1237374  O7C8CY9| 123.72B8  C4O7CB  116.3817 6NEC | 114.9009
O7C8H19 110.152 O7C8H19] 110.1446 O7C8CH  123.44541C6026 | 119.2210
COC8H19 126.1094  C9C8H19] 126.12p3  O7C8HI9  110.143B5C6026 | 125.874]
C8COCLI 123.128( | C8COCLl | 123.117* | C9C8H1¢ | 126.209' | C407C{ | 116.358!
C8C9C13 1224415  C8COC13| 122.4779 C8C9CI0  123.]9587C8C9 | 123.6424
C10C9C13 1137471 C10C9C13 1137163 C8CICI3  122.54707C8H19 | 110.1534
C5C10C9 109.1725  C5C10C9]  109.18f7 C10C9013 113.52269C8H19 | 126.2024
C5C10C11 117.577] C5C10C1] 1175767 C5C10G9  109.13168C9C10 | 123.2574
C5C10H20 107.4628  C5C10H20  107.4066  C5C10Q11  1IT.37 C8C9C13 | 122511
C9C10CL 106.381 | C9C10CL | 106.376! | C5C10H2( | 107.370' | C10C9CL. | 113.453!
C9C10H20 109.0271 COC10H20  109.03p3 C9C10Q11  198.62 C5CL0C9 | 109.0923
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C11C10H20 106.9911 C11C10H20 107.086 C9C10H20 009.0 C5C10C11| 117.423B
Cl0C11C12 119.1232 C10C11C12  119.1205 C11C10H20 .11P9| C5C10H20| 107.316f
C10C11C18 122.597) C10C1iC18 122.5957 C10C1i{12 421B| C9C10C11| 106.639D
Cl2Ciic1 118.273. | C12C11C1 | 118.278 | C10C11C1 | 122.575! | C9C10H2( | 109.017I
C11C12014 124.4661 C11C12014 1244749 C12C11[C18 .9988| C11C10H2Q0 107.1337
C11C12C15 120.5124 C11C12C15 120.5021 C11C12D14 .1325| C10C11C12 118.6702
014C12C15 115.0102 014C12C15 115.0105 C11C12[C15 .04@D| C10C11C18 122.4436
C9C13014 110.3871 C9C13014 110.3719 014Ci12C15 (04.p C12C11C18 118.879p
C9C13H21 110.7034 C9C13H2] 110.67p4 C9C13Q14  1203%11C12014| 124.9558
C9C13H2: 112.872! | C9C13H2: | 112.886: | C9C13H2: | 110.590" | C11C12C1 | 120.399
014C13H21 108.37 014C13H2L  108.3911 C9C13H22  172.93014C12C15 114.630P
014C13H22 105.7364 0O14C13H22 105.7561 0O14C13H21 .4868 | C9C13014| 110.272p
H21C13H22 108.5604 H21C13H2p  108.582 014C13K22 7102 | C9C13H21| 110.605p
C12014C13 118.1951 C12014Ci13 118.1354 H21C13H22 .5608| C9C13H22| 112.934B
C12C15C16 120.644. C12C15C16 120.6294 C12014C13 .96837| 014C13H21 108.5395
C12C15H23 118.4979 C12C15H23 118.4831 C12C15C16 .9118| 0O14Ci13H22 105.7138
C16C15H23 120.8577 C16C15H23 120.88473 C12C15029 .9116| H21C13H22 108.576f
C15C16C17 118.913 C15C16C17 118.9351 C16C150D29 .17268| C12014C13 117.9016
C15C16H24 120.3219 C15C16H24 120.5721 C15C16C17 .1390| C12C15C1§ 119.5654
C17C16H24 120.7641 C17C16H24 120.4927 C15C16H31 .4419 C12C15029 115.531B
C16C17C18 121.0427 C16C17C18 121.0324 C17C16H31 .4008| C16C15029 124.9032
C16C17Br30 119.520¢ C16C17Br30 119.5031 C16C17C180.0829| C15C16C17 119.9427
C18C17Br30 119.4363 C18C17Br30 119.4642 C16C17H2819.8B4 | C15C16H34 120.4280
C11C18C17 120.609 C11C18C17 120.6187 C18C17H28 .0828| C17C16H34 119.6282
C11C18H25 119.7481 C11C18H25 119.9708 C11C18C17 .7980| C16C17C1§ 120.5118
C17C18H25 119.6217 C17C18H25 119.3903 C11C18H23 .5I09 | C16C17H2§ 119.527p
C17C18H23| 119.6065 C18C17H28 119.9600
C15029H30] 109.5506 C11C18C17 120.6949
C11C18H23| 119.595p
C17C18H23| 119.685B
C15029H30] 118.253p
029C30C31] 105.751p
029C30C32 111.5158
029C30C33 111.507p
H31C30H32| 109.275Y
H31C30H33| 109.2983
H32C30H33| 109.3989
E(Kev) -104.671 -47.14¢ -36.690 -37.75¢
Dipol Moment (Debay) | 6.0678 6.616 3.7967 4.4483

In quantum chemistry, a natural bond orbital or NB@ calculated bonding orbital with maximum eleotdensity.
NBO analysis is a useful tool enabling chemistsde an intuitive picture of both electron orbitatsl population
analysis. In the NBO method, delocalization of gl@edensity between occupied Lewis-typeorbitald tormally
unoccupied non-Lewis NBOs corresponds to a stihgi donor—acceptor interaction. The strength a$ th
interaction can be estimated by the second ordgurpation theory. Thus, the results obtained fidBO analysis
provide convenient basis for investigating conjugainteractions in molecular systenishe calculated values of
NBO charges of optimized structures of uracil eitives are listed (table 3).

Table3: parameter sNBO analysis

Atom
Number
N1 -0.61070 | 1.9992! 5.5891: 0.0223¢ | 7.6107:
C2 0.2625( | 1.9993¢ 3.6963: 0.0418. | 5.7375(

Charge Core Valence Rydberg Tota

N3 -0.58180| 1.99919 5.56344 0.01917  7.58180
C4 0.58628| 1.99871 3.38765 0.02786  5.41372
C5 -0.22861| 1.99881 4.2119Q 0.01790  6.22861

C6 0.65871| 1.99921 3.29989 0.04220  5.34129
o7 -0.5076" | 1.9996¢ 6.4907¢ 0.01720 | 8.5076°
C8 0.1653! | 1.9986! 3.8117¢ 0.0242° | 5.8346!
C9 -0.09159| 1.99898 4.07608 0.016%3  6.09159
c10 -0.24632]  1.99904 4.22474 0.022b4  6.24432
cu -0.07691)  1.99892 4.06161 0.01689  6.07691
c12 0.31460] 1.99864 3.6635( 0.023P4  5.68340
Cc13 -0.02492]  1.99908 4.00361 0.022P3  6.02492
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014 -0.54701] 1.99973 6.52843 0.01886  8.54101
C15 -0.21751)  1.99906 4.20047 0.018p3  6.21751
C1le -0.20577]  1.99896 4.18739 0.01942  6.20877
C1i -0.1172¢ | 1.9986( 4.0961¢ 0.0224" | 6.1172¢
C 18 -0.20285  1.998864 4.1840( 0.01999  6.20285
H19 0.20426| 0.00000 0.79483 0.00091  0.79574
H 20 0.24029| 0.00000 0.75669 0.003p3  0.75971
H 21 0.18429| 0.00009 0.81402 0.00169 0.81571
H 22 0.19773| 0.00000Q 0.8011§ 0.001p9  0.80227
H 23 0.2221¢ | 0.0000( 0.7767! 0.0011: | 0.7778!
H24 0.22225| 0.00000 0.77695 0.00081  0.77775
H 25 0.23853| 0.00000Q 0.75995 0.001p1  0.76147
H 26 0.42849| 0.00000 0.56897 0.00260  0.57151
S27 -0.15739] 9.99915 6.12883 0.02041  16.15[39
028 -0.60039] 1.9997q 6.58841 0.01216  8.60039
H29 0.43203| 0.00000 0.5645(0 0.00347  0.56797
Br30 0.05930| 27.99927 6.92254 0.018p0  34.94p70
* Total* | 0.00000 | 75.98091 105.53040 0.48869 182000

Table4: IR spectraand relativeintensity spectra of A

frequency (cm) | intensity | frequency (c#) | intensity
560 12.71 1340 9.21
620 5.21 1400 30.62
680 19.39 1460 6.65
740 15.50 1520 3.56
800 37.99 1580 26.10
860 5.36 1640 102.89
920 10.99 1700 60.27
980 8.95 1760 153.11
1040 49.76 1820 9.79
1100 38.57 1880 18.58
1160 10.60 3080 4.46
1220 87.26 3200 9.99
1280 17.01 3620 226.98
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Fig3: spectrum IR Molecule A

The combination of vibrational spectra quantum dleamcalculation is effective for understanding The
fundamental mode of vibration of the compound. TRepectra of A (fig 3) have been recorded in #gion 4000-
400 cm®. The spectra have been interpreted with the aidoomal coordinate analysis following full struaur
optimaizion and force field calculation based oe DFT method using 6-311++G(d) basis set. The &irac
characteristic, stability and energy of compoundarinvestigation are determined by DFT with gaars€9. In
this work, the IR bands observed at 3062'¢r8066 cnT and 3124 ci are assigned to C-H stretching vibration. C-
C vibration and C=C stretching vibrations obsensd1567 crt and 1207-1232 cth. The C-Br stretching
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vibrations observed at 550 émC-N vibration_ to identify the C-N stretching dugency is a rather difficult task
from other vibrations. the IR bands observed a$1#479 cn and 1567-1647 cthare assigned to C-N stretching
absorption. The interpretation of IR spectra obzgeneration allows determining the local changetbé structure.
in the IR spectrum of the Uracil derivative is msgetric and symmetric NH stretching vibrations ofié group.
(table 4).

CONCLUSION

Initial quantum mechanic studies and density fuarctheory (DFT) in the level of B3LYP/6-311++G oril2b-

Dihydro-3-thioxo-1H,7H-chromeno {&:4,5]pyrano[2,3-d]pyrimidine-1(2H)-one structure. this study, the uracil
derivative was studied in different solvents ancoading to data obtained, it was concluded thastiieent water is
more stable than other Other solvents. By studifiegunctional groups bromine, chlorine, methoxy ®H It was
found that by replacing bromine atoms in the Chbitity of the molecule too much.

The results of NBO analysis was noticed previoubly, carry the largest negative charge and Br3@vehhe
largest energy of the core orbital. The valuesipblé moment, NBO, HOMO, LUMO, and bond lengthsed¢the
effects of different functional groups. In the d@n and with increase of polarity, the moleculergvenore stable.
With increase of polarity, total energies of allngmounds were more negative. The dipole momentsllof a
compounds are affected by solvent. With increasthefpolarity of solvents the dipole moments of thelecule
were increased. The charges of the molecule wégetall by functional groups and solvents.
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