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Abstract:

Discovery of a new drug is a very difficult task. Pharmaceutical and biotechnology companies
need to make huge investments in the discovery of a single drug. Most pharmaceutical or
biotechnology companies claim that it costs anywhere between $800 million to $900 million and
a time span of twelve to fifteen years to discover a new drug. In silico-chemico-biological
approach computer plays very important role in discovery of new dug, not only it can save
money but also time, and are believed to offer means of improved efficiency for the industry.
Quantitative structure—activity relationship/Quantitative structure property relationship
(QSAR/QSPR) methods represent an attempt to correlate structural and/or physical properties
and descriptors of compounds with biological activities. we have designed various new non
steroidal anti-inflammatory drugs (NSAIDs) and calculated various physical properties and
molecular descriptors like log P, Dipole moment, Heat of formation, lonization Potential,
HOMO (Highest occupied molecular orbital) and LUMO (lowest unoccupied molecular orbital)
energies and pkaby using different software such as VegaZZ, Mopac, ADME and ChemDraw
etc. and compared them with the lead compound, Ibuprofen. The newly designed compounds,
which are having the comparable properties with the lead compound, are selected and a good
synthetic rout is suggested by following rules of green chemistry.
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Introduction:

In the early 1960s, Corwin Hansch[1] extended the concept of Linear —free energy relations
(LFER) to describe the effectiveness of biologically-active molecule. This represented efforts to
quantitatively relate the structure of a compound to its activity and resulting equations were
aptly named quantitative structure activity relationships (QSAR). Today, these equations are also
called quantitatively structure property relationship (QSPR). Generating useful Hansch equation
can be very challenging and even a good Hansch equation will not give perfect predication of
activity. For this reason new methods have somewhat replaced the traditional Hansch analysis. In
the late 1980s and early 1990s combinatorial chemistry emergent diminished the importance of
QSAR. Since large libraries of compounds bearing varying substitutents could be easily
prepared, being able to predict activity was no longer necessary, simply make all the compounds
one can imagine and test them in high-throughput screens.

Since the middle 1990s, a technique called comparative molecular field Analysis (COMFA)|[2]
has emerged. This method uses highly complicated statistical analysis with large number of
variable to correlate practical molecular properties to activity. However, Drug designing is still a
big challenge.Pharmaceutical and biotechnology companies need to make huge investments in
the discovery of a single drug. Most pharmaceutical or biotechnology companies claim that it
costs anywhere between $800 million to $900 million and a time span of twelve to fifteen years
to discover a new drug. In silico-chemico-biological approach[3] computer plays very important
role in discovery of new dug, not only it can save money but aso time, and are believed to offer
means of improved efficiency for the industry. Quantitative structure—activity
relationship/Quantitative structure property relationship (QSAR/QSPR) methods represent an
attempt to correlate structural and/or physical properties and descriptors of compounds with
biological activities. Pharmaceutical and biotechnology companies need to make huge
investments in the discovery of a single drug. Most pharmaceutical or biotechnology companies
claim that it costs anywhere between $800 million to $900 million and a time span of twelve to
fifteen years to discover a new drug. In silico-chemico-biological approach computer plays very

important role in discovery of new dug, not only it can save money but also time, and are
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believed to offer means of improved efficiency for the industry. Quantitative structure—activity
relationship/Quantitative structure property relationship (QSAR/QSPR) methods represent an
attempt to correlate structural and/or physical properties and descriptors of compounds with
biological activities.This is continuation of our earlier work[4] We wish to report here a simple
hypothesis, in which certain physical properties such asHeat of formation, Dipole moment ,
lonization potential ,HOMO,LUMO energies, should be calculated for newly design a—aryl
propanoic acid derivatives and compared with the lead compound Ibuprofen .The derivatives
which are having comparable properties are selectedand a good synthetic rout is suggested by
following rules of green chemistry.They may be synthesized by a multicomponent reaction
(Beginelli reaction)[5], a condensation of thiourea 5-(4-R-phenyl)-5-oxopentanoic acid and
substitutedbenzal dehyde (scheme-1)

e}

o

Q |
| N oH | @Q_H + NH,—C
R// Rl/_

2a, R=CHj3; 3a,R= H;4a,R=Cl;5a,R=0OCH3[R;=H]

2b, R;=2-0OH,2-Cl,2-NO,,2-OCH3 [R=CHj3]

3b, R1=2-OH,2-Cl,2-NO,,2-OCH3 [R=H]

4b, R1=2-OH,2-Cl,2-NO,,2-OCH3 [R=ClI]

5b, R;=2-OH,2-Cl,2-NO,,2-OCH3; [R=0OCHj]

Computational Work and Calculation:

There are number of software such as Winmopac /Hyper chem. /Dragon etc. are available in the
market through them not only various new derivatives of a—aryl propanoic acid can be designed
but also various molecular descriptorg[6] can be calculated. Similarly the same calculation can

be done for the lead compound Ibuprofen followed by comparison of these values. Various
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compounds were designed and physical properties were calculated, However for comparison

twenty compounds,calculations are depicted in Table-1.

Table-1:
No.| tg|Muoep|aLoep | ol | o | e | dipoe
1 2a 2796 | 3026 | -8907 | -0.207 | 8.907 | 2.652
2 | 20-20H | 2202 | 2758 | -879 | -0.111 | 879 | 3.048
3. | 2b2Cl | 3287 | 369 | -8934 | -0.235 | 8934 | 2418
4. | 20-2NO, | 2882 | 292 | -9.006 | -0.782 | 9.006 | 5491
5. | 2 | o515 | 301 | -87 |-0085| 87 | 2338
OCH3
6. 3a 2568 | 254 | -8916 | -0.237 | 8916 2.713
7. | 30-20H | 2064 | 2272 | -8872 | -0201 | 8872 | 3.995
8. | 3b-2Cl | 3064 | 3204 | -9.008 | -0.183 | 9.008| 2.43
9. |3b-2-NO2 | 2655 | 2434 | 9038 | -0.739 | 9.038 | 5.035
10| 302 | 200 | 2523 | 8731 | -0.079 | 8731 2161
OCH3
11|  4a 3064 | 3204 | -9032 | -0513 |9.032| 2.116
12. | 40-2-0H | 256 | 2937 | -8971 | -0.492 |8.971| 3.729
13. | 4b-2-Cl | 3555 | 3869 | -0.055 | -0.534 |9.055| 1.808
14. | 40-2NO2 | 315 | 3008 | -9.133 | -0.801 |9.133| 5.157
15 | A2 5783 | 3188 | -8857 | -0.375 | 8857 | 1451
OCH3
16.| 5a 2202 | 2523 | 8835 | -0.162 | 8.885 | 3.643
17. | 50-2-0H | 18 | 2256 | -8806 | -0.151 |8.806 | 5.249
| SSN: 2347-9027 www.jmcdd.com Page 556



Ko v

* *
- . . "y
Journal of Medicinal Chemistry and Drug Discovery oX \" //*

1SSN: 2347-9027 *
Special I ssue Y Vs
Analytical Chemistry Teachers And Researchers 'x:']“ *»
Association -y
National Convention/Seminar JR[C])I’
18 January 2015

18. | 5b-2-Cl 2.783 3.188 | -8.911 | -0.197 | 8911 | 2.717

19. | 5b-2-NO2 | 2411 2418 | -8.994 | -0.862 | 8.994 | 4.688

5b-2-
20. OCH3 2.023 2507 | -875 | -0.101 | 875 | 2.933
3.23 3582 | -9.398 | 0.182 |9.398 | 2.229

21. | Ibuprofen

100 100 100 100 100 100

Resultsand discussions:
After comparing the various values of MLOGP,ALOGP, Austin Model 1 HOMO, Austin Model
1 LOMO,Austin Model 1 IP, Austin Model 1 dipole themethoxy methyl and chloro derivatives
are having quite good comparable properties with Ibuprofen.So they can be synthesize by
bigenalli reaction. A condensation of thiourea 5-(4-R-phenyl)-5-oxopentanocic acid and
substitutedbenzal dehyde.

Conclusions:
This is very Simple hypothesis based on molecular descriptor and physico-chemical parameters
to predict the biologically active compounds, they may have comparable activity to lead

compound.
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