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Summary: We have synthesized pyrazole-carboxamides compounds; N [(1E)-(1,5-dimethyl-3-oxo-
2-phenyl-2,3-dihydro-1H-pyrazol-4-yl) methylene]-2-(6-methoxy)-2-naphthyl)-propionyl hydrazide 
(4), N-[(1E)-(1,3-diphenyl-1H-pyrazol-4-yl)methylene]-2-(6-methoxy-2-naphthyl) propionyl 
hydrazide (5), 2-(6-Methoxy-naphthalen-2-yl)-1-(3-phenyl-pyrazol-1-yl)propan-1-one (6), 2-(6-
Methoxy-naphthalen-2-yl) -1-(5-phenyl-2,3-dihydro-pyrazol-1-yl)propan-1-one (7) and 2-(6-
methoxynaphthalen-2-yl)-N-{4-[3-(4-methoxyphenyl)-acryloyl)]-phenyl}-propionamide (8) then 
characterized by IR, 1H-NMR and 13C-NMR techniques. Moreover two new hydrazide compounds 
have been designed. All the investigated compounds have been optimized by using density 
functional theory (DFT) at B3LYP/6-31G* level of theory. The electronic and charge transfer 
properties have been explained on the basis of highest occupied molecular orbitals (HOMOs), lowest 
unoccupied molecular orbitals (LUMOs) and density of states (DOS). The absorption spectra have 
been computed by using time dependent density functional theory (TDDFT) at TD-B3LYP/6-31G* 
level of theory. The 6 and 8 would be more stable due to less susceptible to oxidation with the 
significantly lowered LUMO energy levels. In 8, smaller HOMO-LUMO energy gap resulting red 
shift suggesting it would have better electron delocalization character than others.  

 
Keywords: Ab initio calculations; Infrared spectroscopy; Nuclear magnetic resonance; Optical properties; 
Transport properties 
 
Introduction 

 
Long-term use of non-steroidal anti-

inflammatory drugs (NSAIDs) like ibuprofen, 
naproxene, diclofenac, indomethacin and flurbiprofen 
have been associated with gastro-intestinal (GI) 
ulceration, bleeding and nephrotoxicity [1-3]. The 
pharmacological activity of NSAIDs is related to the 
suppression of prostaglandin biosynthesis from 
arachidonic acid by inhibiting cyclooxygenases [2, 
4]. Chronic use of NSAIDs may elicit appreciable GI 
toxicity [5]. 

 
Therefore, by chemical modification 

NSAIDs have been synthesized previously. Studies 
described that the derivatization of the carboxylate 
resulted increased anti-inflammatory activity with 
reduced ulcerogenic effect [6-8]. Pyrazole derivatives 
have been reported to possess significant anti-
inflammatory activity [9–14]. Syntheses of some 
potent analogues of naproxen have been found to 
possess an interesting profile of anti-inflammatory 
and analgesic activity with significant reduction in 
their ulcerogenic effect [14]. The major side effects 
of naproxen and their analogues are partly due to the 
corrosive nature of carboxylic acid group. In order to 
reduce or mask the side effects, some naproxen 
amide derivatives containing diaryl pyrazole moieties 

were synthesized. We expect that the hydrolysis of 
these amides will produce the pyrazole and acid 
derivatives which affect in the same direction.  

 
In the present study our aim is to synthesize 

drugs having interesting profile of anti-inflammatory 
activity with significant reduction of their 
ulcerogenic effect. We have replaced the carboxylic 
acid group of naproxene with additional heterocycles. 
The substitution pattern of the target compounds 
include various functionalities that would act as 
hydrogen-bond forming centers, such as the carbonyl, 
amide, amino, cyano, hydroxy and carbethoxy 
groups. Herein, we report the synthesis, 
characterization and density functional theory study 
of the new compounds N [(1E)-(1,5-dimethyl-3-oxo-
2-phenyl-2,3-dihydro-1H-pyrazol-4-yl) methylene]-
2-(6-methoxy)-2-naphthyl)-propionyl hydrazide, N-
[(1E)-(1,3-diphenyl-1H-pyrazol-4-yl)methylene]-2-
(6-methoxy-2-naphthyl)propionyl hydrazide, 2-(6-
Methoxy-naphthalen-2-yl)-1-(3-phenyl-pyrazol-1-
yl)propan-1-one , 2-(6-Methoxy-naphthalen-2-yl) -1-
(5-phenyl-2,3-dihydro-pyrazol-1-yl)propan-1-one 2-
(6-methoxynaphthalen-2-yl)-N-{4-[3-(4-
methoxyphenyl)-acryloyl)]-phenyl}-propionamide, 
we also designed hydrazide derivatives; enol and keto 
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forms, see Fig. 1. We have investigated the 
electronic, photophysical and charge transfer 
properties. We investigated the N-N effect on the said 
properties. The effect of extended bridge on the 
electronic, photophysical and charge transfer 
properties has also been investigated. 
 
Results and discussion 
 
Electronic Properties 

 
The distribution patterns of the frontier 

molecular orbitals; highest occupied molecular 
orbitals (HOMOs) and lowest unoccupied molecular 
orbitals (LUMOs) have been presented in Fig. 2. In 4, 
most of the HOMO is delocalized between phenyl 
and naphthyl moieties. Phenyl has little contribution 
in the formation of HOMO. The LUMO is localized 
on the naphthyl moiety with contribution from keto 
oxygen and nitrogen atoms of pyrazol and hydrazide 
units. In 5, HOMO is delocalized on whole of the 
compound and LUMO is also localized on most of 
the system with the exception of phenyl ring attached 
to carbon of pyrazol. In 6 and 7, The HOMOs are 

delocalized on 6-Methoxy-naphthalen moiety while 
LUMOs are localized on entire of the compounds. In 
8, the HOMO is delocalized on whole of the system 
while LUMO is localized on {4-[3-(4-
methoxyphenyl)-acryloyl)]-phenyl}-propionamide 
side.  

 
The comprehensible charge transfer has 

been observed in investigated compounds. In 4, 
charge transferred from pyrazole and N-N moieties to 
naphthyl unit. In 5, some charge transferred from 
pyrazole and phenyl units to naphthyl moiety. In 6 
and 7, charge transferred from naphthyl moiety to 
rest of the systems. In 8, charge transferred from 
naphthyl moiety to central phenyl ring.  In 9, charge 
also transferred towards naphthyl moiety. Here we 
have observed that in 4, 5, 9, and 10 compounds 
charge transferred toward naphthyl moieties while in 
6-8 naphthyl moieties are behaving as donor groups. 
It is might be due to that the 4, 5, 9, and 10 
compounds have N-N azo group which favors to 
delocalize the charge on itself and its neighboring 
pyrazole. The trend in dipole moment has been 
observed as 4 > 6 > 9 > 8 > 10 > 5 > 7. 

 

 

  

       

      
 
Fig. 1: Optimized geometries of the investigated compounds at DFT-B3LYP/6-31G* level of theory 

(C=green; N=blue; O=red; H=white). 
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Fig. 2: The HOMO and LUMO distribution pattern of the investigated compounds. 
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The HOMO energies (EHOMO), LUMO 
energies (ELUMO) and HOMO-LUMO energy gap 
(Egap) have been tabulated in Table 1. The trend of 
EHOMO is as 7 = 9 > 4 > 10 > 5 > 6 > 8. The tendency 
towards decreasing ELUMO is 9 > 10 > 4 > 5 > 7 > 6 > 
8 and for Egap 10 > 5 > 9 > 4 > 6 > 4b > 8. It would 
be easy to excite the delocalized π-electrons having 
the smaller the Egap resulting longer corresponding 
absorption wavelength [15]. The smallest Egap has 
been observed for 8 while the largest for 10 followed 
by 5. In conjugated systems the Egap are governed by 
their chemical structures. The energy levels of 
HOMO and LUMO of 8 (-5.67 and -1.79 eV) are 
much lower than other investigated compounds. Long 
backbone of the π-conjugated system significantly 
lowers the energy level of the frontier molecular 
orbitals, see 8. The considerably lowered ELUMO level 
for 6 and 8 would be beneficent for the flow of 
electron and also makes these compounds less 
susceptible to oxidation revealing 6 and 8 would be 
more stable compounds. Similarly, 4, 5 and 7 would 
be more stable than the 9 and 10 as ELUMO of these 
compounds are lower than 9 and 10.  
 
Table-1: The HOMO Energy (EHOMO), LUMO 
Energy (ELUMO), HOMO-LUMO Energy Gap (Egap) 
in eV and dipole moment (Debye) at B3LYP/6-31G* 
Level of Theory. 

Molecules EHOMO ELUMO Egap Dipole moments 
4 -5.44 -1.21 4.23 10.02 
5 -5.56 -1.24 4.32 3.82 
6 -5.63 -1.41 4.21 4.88 
7 -5.37 -1.37 4.00 2.83 
8 -5.67 -1.79 3.88 4.53 
9 -5.37 -1.13 4.24 4.85 
10 -5.54 -1.14 4.40 4.51 

 
Density of States 

 
Fig. 3 illustrates the density of state (DOS) 

which plays an important role in various physical 
systems where HOMO and LUMO are shown by 
green and blue lines, respectively and region between 
green and blue lines represents the energy gap.        
 

The EHOMO and ELUMO are -5.44 eV and -
1.21 eV, respectively shows the Egap 4.23 eV in 4. In 
5, the EHOMO and ELUMO are -5.56 eV and -1.24 eV, 
respectively. In 6/7 HOMO and LUMO have 
energies -5.63 eV/-5.37 eV and -1.41 eV/-1.37 eV, 
respectively. In 8, HOMO and LUMO have -5.67 eV 
and -1.79 eV energies, respectively. The EHOMO and 
ELUMO are -5.37 eV (-5.54 eV) and -1.13 eV (-1.14 
eV) in 9 (10), respectively. The availability of states 
in HOMO is higher than LUMO in 4, 5, 8, 9, and 10. 
In 6 and 7, the states in HOMO and LUMO is almost 
identical.  In most of the cases the energy difference 
between different HOMOs (HOMO, HOMO1, 

HOMO2, HOMO3 etc.) is smaller than the LUMOs 
(LUMO, LUMO1, LUMO2, LUMO3 etc.), Fig. 3. 

 
Photophysical Properties 

 
Fig. 4 illustrates the absorption wavelengths 

(nm) and oscillator strengths (f) of the studied 
compounds computed at the TD-B3LYP/6-31G* 
level of theory. The 4 has two absorption spectrum 
peaks; maximum one is broaden from 309-326 nm 
while second peak observed at 287 nm. The 
maximum absorption peak has been observed at 312 
nm in 5. The maximum absorption peaks in 6 and 7 
have been observed at 291 and 297 nm, respectively. 
Two more absorption peaks (at 247 nm, and 331 nm) 
and one shoulder peak at 269 nm have also been 
viewed in 6. Similarly, three more peaks have been 
observed in 7 at 249, 267 and 355 nm. The maximum 
absorption peak in 8 has been observed at 351 nm. In 
9 two absorption peaks have been observed at 267 
nm (maximum absorption peak) and 296 nm. In 10, 
maximum absorption peak can be seen at 293 nm. 
The smallest HOMO-LUMO energy gap has been 
observed for 8 resulting red shifted compared to all 
other studied compounds (31-84 nm compared to 
other compounds) suggesting that it would have 
better electron delocalization character than others. In 
general, larger oscillator strengths correspond to 
larger experimental absorption coefficients [15]. It 
can be seen that 8 has larger oscillator strength 
compared other studied compounds revealing it 
would have larger absorption coefficient.  

 
We have studied the nine electronic 

transition states, see supporting information for 
detail. In 4, S0-S1 state remains dominated with 
maximum absorption and this state is caused by H -> 
L with 95% contribution. The second state caused by 
H-1 -> L with 90% contribution. The third state has 
81% contribution transition from H -> L+1 and the 
fourth state is derived from H-1 -> L+1 with 89% 
contribution while all other states have less than 50% 
contribution of different frontier molecular orbitals. 
In 5, the main transitions are as follows: H -> L 
(94%), H-1 -> L (91%), H -> L+1 (91%), H-1 -> L+1 
(86%), H -> L+2 (83%), H-2 -> L (76%) for first, 
second, third, fourth, fifth and eighth states, 
respectively. In 6, S0-S1 is dominant with the H -> L 
transition having 96% contribution. The second, 
third, fourth, fifth, sixth, seventh, and ninth states are 
derived from H -> L+1, H-1 -> L, H-2 -> L, H-6->L, 
and H-5 -> L, H-1 -> L+1, H-3 -> L, and H-4 -> L, 
with 81%, 95%, 51%, 50%, 87%, 76% and 89% 
contribution, respectively. In 7, S0-S1 transition is 
caused by H -> L with 97% contribution. Transition 
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of second state is dominated with 95% contribution 
from H-1-> L. The second, sixth, eighth, and ninth 
states are derived from H -> L+1, H-3 -> L, H -> 
L+2, and H-2 -> L+1, and H-5 -> L, H-1 -> L+1, H-3 
-> L, and H-4 -> L, with 74%, 63%, 52%, and 83%, 
contribution, respectively. The main transition in 8 is 
also from H -> L (89%) which is second state. The 
first, third, fourth, fifth, sixth, seventh, eighth and 
ninth states have major transitions from H-3 -> L,  H-
1 ->L, H-2 ->L, H-1 ->L+1, H ->L+1, H-2 ->L+1, H-
4 ->L and H-5 ->L with the contribution 94%, 95%, 

83%, 55%, 52%, 79%, 74% and 83%, respectively. 
In 9, S0-S1 state remains dominated with maximum 
absorption and this state is caused by H -> L with 
98% contribution. The second, third, fourth, seventh, 
eighth and ninth states have 88, 96, 97, 90, 77, and 
83% contribution from H-1 -> L, H -> L+1, H -> 
L+2, H-2 -> L, H -> L+3, and H -> L+4 excitations, 
respectively. In 10 only first and second states have 
more than 50% contribution, i.e.,  H -> L (86%) for 
first state and H -> L+1 (54%) for second state.   
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Fig. 3: Density of states of the investigated systems at B3LYP/6-31G* level of Theory. 

  

  

  

 
 
Fig. 4: The absorption spectra of the investigated compounds at TD-B3LYP/6-31G* level of Theory. 
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Experimental 
 
The starting material 2-(6-methoxy-2-

naphthyl)propanoic acid hydrazide (3) was prepared 
by esterfication of 2-(6-methoxy-2-
naphthyl)propanoic acid (1) (see supporting 
informations) followed by treatment with hydrazine 
hydrate in absolute ethanol [14]. The structures of the 
ester and hydrazide derivatives were confirmed 
through 1H-NMR and 13C-NMR. The hydrazide 
derivatives have proven to be a good synthons for 
different highly biological active heterocyclic 
compounds. In fact, some evidences suggest that the 
hydrazone moiety possess a pharmacophoric 
character for the inhibition of COX [16-18]. Thus, we 
decided to replace the carboxylic acid moiety of 
naproxene with an N-arylhyrazone group. The 
condensation of the hydrazide derivative 3 with 
pyrazolo carbonyl compounds in ethanol at reflux 
condition furnished the corresponding hydrazono 
derivatives (4 and 5).   
 
2-(6-Methoxy-2-naphthyl)propanoic acid hydrazones 
(4) and (5) 

 
To a solution of the hydrazide derivative 3 

(0.01 mol) in ethanol (30 mL), 1,5-dimethyl-3-oxo-2-
phenyl- 3-dihydro-1H-pyrazol-4-crboxaldehyde or 
1,3-phenyl-1H-pyrazole-4-carboxaldehyde (0.01 
mol) was added. The reaction mixture was refluxed 
for 3h, the obtained product was crystallized from the 
proper solvent (Details can be found in supporting 
information). 
 

N [(1E)-(1,5-dimethyl-3-oxo-2-phenyl-2,3-
dihydro-1H-pyrazol-4-yl) methylene]-2-(6-methoxy)-
2-naphthyl)-propionyl hydrazide (4): yield (74%) 
crystallized from ethanol, m.p.  213-215 oC, 
C26H26N4O3 (442.51): C, 70.57; H, 5.92; N, 12.60. 
Found: C, 70.43; H, 5.84; N, 12.71%. IR: 3352 (NH), 
2969, 2935(CH-SP3), 1670, 1656(2C=O), 1604 
(C=N). 1H-NMR ( DMSO-d6): 1.43(d, J=6.5Hz, 3H, 
CH3), 2.56 (s, 3H, CH3), 3.22 (s, 3H, N-CH3), 3.62 
(q, J=6.5Mz, 1H, CH), 3.86 (s, 3H, OCH3), 7.12-7.81 
(m, 11H, Ar-H), 8.01 (s, 1H, N=CH), 10.99 (bs, 1H, 
NH). 13C-NMR: 12.12(CH3), 18.74 (CH3), 40.1(CH), 
45.9 (N-CH3), 55.1 (OCH3), 105.6 (C-5), 118.3(C-7), 
124.1(C-4), 125.5(C-8a), 126.31, 127.5, 128.4, 129.3, 
130.3, 132.9, 133.9, 135.6, 136.5, 137.4, 137.7, 
139.0, 141.9, 145.3, 156.7, 171.9, 176.7. 
 

N-[(1E)-(1,3-diphenyl-1H-pyrazol-4-
yl)methylene]-2-(6-methoxy-2-naphthyl) propionyl 
hydrazide (5): yield (65%), crystallized from ethanol, 
m.p. 195-196 oC,  Anal. Calcd for C26H13N4O2 

(474.55): C, 75.93; H, 5.52; N, 11.81. Found: C, 
75.85; H, 5.64; N, 11.76%. IR: 3191(NH), 3052(CH-
Ar), 2969-2934 (CH-sp3), 1655(C=O), 1602(C=N). 
1H-NMR( DMSO-d6): 1.48(d, J=6.5 Hz, 3H, CH3),  
3.84 (s, 3H, OCH3), 4.1(q, J=6.5Hz, 1H, CH), 7.24-
8.77(m, 16H, Ar-H), 8.29 (s, 1H, Pyrazol-H5), 8.95(s, 
1H, CH=N), 11.12(bs, 1H, NH). 13C-NMR 
18.2(CH3), 43.94 (CH), 55.9 (OCH3), 105.6, 116.6, 
116.9, 118.6, 118.7,  125.3, 125.7, 126.2, 126.9, 
127.6, 128.3, 128.6, 128.9, 129.5, 131.9, 132.3, 
133.2, 135.5, 136.4, 136.9, 138.9, 139.5, 151.7, 
151.1, 156.8, 156.9, 169.3, 174.6. 
 

2-(6-Methoxy-naphthalen-2-yl)-1-(3-phenyl-
pyrazol-1-yl)propan-1-one (6): The hydrazide 
derivative 3 was used as binucleophile for the 
synthesis of pyrazole derivatives. Thus, treatment of 
the hydrazide 3 with 3-dimethylamino-1-phenyl-
propenone or 3-dimethylamino-1-thiophen-2-
ylpropenone as enaminone in acetic acid under reflux 
caused cyclization to afford the pyrazole derivatives 
6. The products were formed via initial addition of 
the amino group in hydrazine to the enaminone 
double bond, followed by elimination of 
dimethylamine. 

 
To a solution of the enaminone derivatives 

(0.01 mol) in acetic acid (12 mL), the hydrazide 
derivative 3 (0.01 mol) was added the mixture was 
heated under reflux for 8 h. The reaction mixture was 
treated with ice and the formed product was filtered 
and crystallized from ethanol. Yield (76%), m.p. 187-
188 oC; Anal. Calcd for C23H20N2O2 (356.42): C, 
77.71; H, 5.66; N, 7.86. Found: C, 77.62; H, 6.58; N, 
7.75. 

 
The structure  of  6 was substantiated  by the 

1H-NMR spectra which displayed new pair of 
doublets at δ 7.12 and 7.77 ppm with (J = 7.5 Hz) 
corresponding to pyrazole protons at positions 4 and 
5, respectively. 

 
IR (KBr);  3065(CH-Ar), 2978-2942 (CH-

sp3), 1667(C=O), 1597(C=N); 1H NMR (DMSO-d6) 
δ = 1.43 (d, J=6.5 Hz, 3H, CH3), 3.77 (q, J=6.5Hz, 
1H, CH), 3.86 (s, 3H, OCH3),  δ 7.12 -7.77  (2d, 
J=7.5 Hz, 2H, H4, H5-pyrazole),  7.14-7.76 (m, 11H, 
Ar-H). 13C-NMR 18.12, (CH3), 42.71 (CH), 55.02 
(OCH3), 105.55, 118.36, 125.01, 125.29, 125.92, 
126.36, 126.47, 126.65, 127.30, 127.79, 128.21, 
128.57, 128.92, 129.94, 133.09, 136.48, 136.51, 
156.91, 172.12, 172.28. 
 

2-(6-Methoxy-naphthalen-2-yl) -1-(5-
phenyl-2,3-dihydro-pyrazol-1-yl)propan-1-one (7): 
The reaction of compound  3 with 3-dimethylamino-
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1-phenylpropan-1-one hydrochloride in ethanol 
containing acetic acid affected cyclization to give 2-
(6-methoxynaphthalen-2-yl)-1-(5-phenyl-2,3-
dihydro-pyrazol-1-yl)propan-1-one (7).  

 
A mixture of the hydrazide 3 (0.01 mol) and 

3-dimethyl amino-1-phenyl-propan-1-one 
hydrochloride (0.01mol) in ethanol 20mL containing 
5 mL of acetic acid was refluxed for 8 h. The reaction 
mixture was cooled and treated with ice and the 
formed product was filtered and crystallized from 
ethanol. Yield (76%), m.p. 254-255 oC; Anal. Calcd 
for C23H22N2O2 (358.43): C, 77.07; H, 6.19; N, 7.82. 
Found: C, 77.60; H, 6.34; N, 7.72. IR (KBr); 
3128(NH), 3035(CH-Ar), 2974-2946 (CH-sp3), 
1663(C=O), 1611(C=N); 1H-NMR (DMSO-d6) δ = 
1.44 (d, J=6.5 Hz, 3H, CH3), 1.94 (s, 2H, CH2-
pyrazoline), 3.83 (q, J=6.5Hz, 1H, CH), 3.86 (s, 3H, 
OCH3), 4.8(s, 1H, CH-pyrazoline), 7.12 -7.79  (m, 
11H, Ar-H), 8.9 (s,1H, NH). 13C-NMR 18.04, (CH3), 
35.80, 42.71 (CH), 55.02 (OCH3), 60.22, 105.66, 
118.57, 125.53, 126.14, 126.66, 127.59, 127.93, 
128.11, 128.32, 128.53, 128.62, 128.66, 129.12, 
132.97, 136.45, 137.26, 156.80, 172.30. 
 

2-(6-methoxynaphthalen-2-yl)-N-{4-[3-(4-
methoxyphenyl)-acryloyl)]-phenyl}- propionamide 
(8): The propen-1-one derivative (8) was prepared by 
the reaction of acetyl derivative with appropriately 
substituted aldehydes in ethanol medium employing 
alcoholic sodium hydroxide as the catalyst at 0-5 oC. 
Equimolar quantities of the requisite aldehyde (0.01 
mol) and N-(4-acetylphenyl)-2-(6-
methoxynaphthalen-2-yl)propanamide (0.01 mol) 
were dissolved in minimum amount of alcohol. 
Sodium hydroxide solution (0.02 mol) was added 
slowly and the mixture stirred for 2h until the entire 
mixture becomes very cloudy. Then the mixture was 
poured slowly into 400 ml of water with constant 
stirring and kept in refrigerator for 24 hours. The 
precipitate obtained was filtered, washed and 
recrystallized from ethanol. 

 
Yield (77%), m.p. 229-231ºC, Calc. for 

C30H27NO4 (465.54): C, 77.40; H, 5.85; N, 3.01. 
Found: C, 77.65; H, 5.68; N, 3.27. IR:  νmax /cm-1  
3244 (NH), 2975, 2839 (CH-aliph), 1659 (C=O). 1H-
NMR (DMSO-d6):  δ =1.52 (d, J=6.5 Hz, 3H, CH3), 
3.82, 3.86 (2s, 6H, 2OCH3), 3.87 (q,1H, CH), 7.01- 
8.14 (m, 16H, Ar-H+CH=CH), 10.53 (s, 1H, NH). 
13C-NMR:  18.40 (CH3), 44.35 (CH), 55.06, 55.59 
(2OCH3), 105.61, 114.29, 118.44, 118.63, 119.32,  
125.14, 126.20, 126.80, 127.33, 128.30, 129.07, 
129.62, 130.60, 131.72, 132.42, 133.20,  136.56, 

143.26, 143.43, 157.03, 161.17, 164.13,and 172.88, 
187.27 (2C=O). 
 
Computational Details 

 
All the calculations have been performed by 

using Gaussian09 package [19]. The ground state 
geometries have been optimized using density 
functional theory (DFT) [20-34] with B3LYP [33-37] 
and 6-31G* basis set [38] which have been proved an 
efficient approach. The frequencies have also been 
computed at the same level of theory and no 
imaginary frequencies have been observed. The 
absorption spectra have been computed by using time 
dependent density functional theory (TDDFT) [39, 
40] at TD-B3LYP/6-31G* level of theory. The DOS 
and UV-Visible Spectrum of these systems were 
convoluted using GaussSum 2.1 software [41].  
 
Conclusions 

 
The pyrazole-carboxamides anti-

inflammatory drugs were successfully synthesized 
and characterized by IR, 1H-NMR and 3C-NMR 
techniques. Ground state geometries, electronic and 
charge transfer properties were computed by DFT. 
The absorption spectra were calculated by TDDFT. 
The comprehensible intra-molecular charge transfer 
has been observed in investigated drugs. In 4, 5, 9 
and 10 drugs charge transferred towards naphthyl 
moieties while in 6-8 naphthyl moieties are behaving 
as donor groups. The π-conjugated long backbone of 
8 significantly lowers the energy level of the HOMO 
and LUMO. The lowered LUMO energy level for 6 
and 8 would favor the flow of electron and makes 
these compounds less susceptible to oxidation. The 
better electron delocalization character has been 
observed in 8. The maximum absorption wavelength 
of 8 is red shifted compared to all other studied 
drugs. The S0-S1 state remains dominated with 
maximum absorption which is caused by H -> L.  
 
Supporting Information 
 

Schematic diagrams of investigated 
compounds, computed transition and their 
assignments, contribution, oscillator strengths, IR, 
and NMR spectra can be found in supporting 
information. 
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