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followed by selection of a good synthetic route through mathematical modeling
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ABSTRACT

There are number of software such as WinMopac /Hyper chem. /Dragon etc. available
commercially through which not only various derivatives of a- aryl propanoic acid can be
designed but also various physical properties and number of molecular descriptor can be
calculated, after comparing their physical properties and descriptors with lead compound
Ibuprofen, the unknown compounds | & |1 are selected. A good synthetic rout can be predicted
through mathematical modeling using particularly Hendrickson equation W= 57X, Where
W=Sum of Weight, #7i- is number of skeletal carbons in each piece and X is reciprocal of the
average yield for each step. With the help of this hypothesis, not only the activity of Non
Seroidal Anti-Inflammatory Drugs (NASID) can be predicted especially for the new compounds

but through mathematical modeling a good synthetic route can also be suggested.
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INTRODUCTION

In the early 1960s, Corwin Hansch [1] extended dbecept of Linear —free energy relations
(LFER) to describe the effectiveness of biologigalttive molecule. This represented efforts to
guantitatively relate the structure of a compotmdts activity and resulting equations were
aptly named quantitative structure activity relasibips (QSAR). Today, these equations are also
called quantitatively structure property relatiops{QSPR). Generating useful Hansch equation
can be very challenging and even a good Hanschtieguaill not give perfect predication of
activity. For this reason new methods have somet védmaced the traditional Hansch analysis.
In the late 1980s and early 1990s combinatoriainisiey emergent diminished the importance
of QSAR. Since large libraries of compounds beanmagying substitutents could be easily
prepared, being able to predict activity was nog®nnecessary, simply by making all the
compounds one can imagine and test them in higiuginput screens.

Since the middle 1990s, a technique called comiparatolecular field Analysis (COMFA) [2]
has emerged. This method uses highly complicatetisstal analysis with large number of
variable to correlate practical molecular propert activity. However, Drug designing is still a
big challenge. We wish to report here a simple liypsis, in which certain physical properties
such as Heat of formation, Dipole moment , lon@agpotential Weiner index and log P should
be calculated for newly desigr-aryl propanoic acid derivatives and compared With lead
compound Ibuprofen .The derivatives which are hgwvoomparable properties are selected. By
applying Hendrickson equation [EhiX" . Even best synthetic route also can be predicted.

Computational Work and Calculation

There are number of software such as Winmopac /Hgipem. /Dragon etc. are available in the
market through them not only various new derivaigéa—aryl propanoic acid can be designed
but also various physical properties and molecdéscriptors [4] can be calculated. Similarly
the same calculation can be done for the lead cangpdbuprofen followed by comparison of
these values. New derivatives mfaryl propanoic acid | & Il are selected. For ithasion, we
have selected ten examples for calculation whiehaarunder and results are given in table 1:

Table 1: Calculated values of various physical propertiessuch asHOF, I.P., DM and log P of various
derivatives of a aryl propanoic acid

Derivative HOF I.P DM Log Derivative HOF I.P DM Log
P P
Ibuprofen -98.259 -9.691 -4.850 3.72 VI -96.7 -8.86 -6.6 3.88
I -94.186 -9.977 -3.617 3.35 VIl -86.9746  -10.0314-3.190 2.12
Il -103.220 - 9.993 -3.698 3.78 VI -76.3237 91 -2.942 2.55
[l -103.27 -9.330 -1.84 407 IX -92.47 -9.12 4.7 .69
v -93.297 -10.009  -3.232 247 X -101.82 -8.70 6.3 2.44
V -96.286 -10.144  -4.05 3.45 Xl -96.53 -9.470 -0.56 1.44

545



G. M. Nazeruddin et al J. Chem. Pharm. Res., 2010, 2(3): 544-550

CHg ]
HaC CHg Oxn+©  cHy
OH
__o OH
© cl OH o
HyC CH4 CH3
HaC CHj
II1 v

VI

CHg
O
OH

Br
VIII X

CHy
OH
OH
o
NH, ©
H,C NH,,
HsC CHy
X

XI

Log P which is considered as very important to jotetthe drug likeness of any compound. The
comparison of log P values shows that compound ad Il are very similar to ibuprofen. More
over Heat of formation (H.O.F) and other paramesers also close to Ibuprofen; hence these
may act as very good anti-inflammatory drugs likeidrofen. To get better results we have
carried out Quantum Mechanical calculations aldee ESP contour diagram for Ibuprofen and
its derivatives | and Il are shown in figure 1,18 respectively.
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Fig 1: Ibuprofen M ethod: PM 3 single point ESP and Log P = 4.07, W = 465

Fig 2: Derivative-ll Method: PM 3 single point ESP and Log P = 3.35, W =470
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Fig 3: Derivative-| Method: PM 3 single point ESP and Log P = 3.78, W = 470

The ESP shows that the negative and positive regiobuprofen and derivative-1 are very
same hence bromo derivative may be as active gsafan. Log P values further supports this
conclusion.

Retrosynthetic Analysis:

Prediction of good synthetic rout is as anothek.td® select a good synthetic path by retro
synthetic approach is not very easy task, becauseuomber of types of reactions and

reagents in organic chemistry. To overcome thes$gculties and to select a good

synthetic route various approaches like SYNGEN, GAGAMEO etc. [5, 6] guide us. All the

approaches have their own advantages & limitatiétiausible retro synthetic approaches of
target molecules are depicted in scheme 1, 2 and 3.

Scheme: 1, 2,37, 8, 9, 10]
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W =16.25+15+4.5+20=55.75

The SYNGEN approach first proposed by Hendricksas the major focus on the skeletal rather
than functional disconnection. The approach wasedbas the following equation:

w=zniX'

Where W = Sum of Weighhji- is number of skeletal carbons in each piece,ansl reciprocal
of the average vyield for each step. The whole dtyaXt is related to number of steps |, for each
step yield is presumed to be 80 %.

To illustrate the equation let us take scheme 1
ni- is number of skeletal carbons in first step3sRleciprocal of the yield in the first step will be
100/80 i.e. 1.25. Therefore, w =13x1.25 =16.25

Similarly, in the second step no. of skeletal casbs 13 and reciprocal of yield will be 100/64
i.e. 1.5.So, w = 13x1.5 =19.5 and so on.

RESULTSAND DISCUSSION

Two target molecules | & 1l were selected by compgithe physical properties such as Heat of
formation, Dipole moment & ionization potential.llBoved by three Retro synthetic approaches
were selected to calculate W using Hendricksonisaggn. It is found that scheme number 3,
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the W value is the lowest. Therefore this may becsed as a synthetic strategy for compounds |
&I

CONCLUSION

This is very Simple hypothesis based on molecutscdptor and physico-chemical parameters
and Hendrickson equation not only to predict aivaaierivative ofa—aryl propanoic acid but
also to select a good synthetic route.
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