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Abstract

A simple and efficient route is proposed for the synthesis of title compound starting from
Bromothiophene-2-carboxylic acid. The newly synthesized compounds 4-9were
characterized by spectroscopic investigation. Docking studies for the target molecule was
also presented.

Introduction

Pyrazole containing compounds have practical applications in the medicinal and
agrochemical field and the biological activity of pyrazoles™ and its derivatives are well
documented. The pyrazole ring has shown to be the basic moiety for a number of dyes and
drugs™".  Substituted pyrazolopyrimidinones are found to be useful as
cardiotonic, 'herbicidal” and antiviral™ agents. Literature survey reveals that substituted
pyrazolopyrimidinones are potent and selective inhibitors of type 5 cyclic guanosine-3’, 5'-
monophosphate phosphodiesterase (cGMP) PDE-5""" and as such, have utility in the
treatment of male erectile dysfunction (MED) and female sexual dysfunction (FSD)*. C-6
substituted pyrimidinone and pyrimidindione derivatives have shown selective
antitumor, antiviral,""antitubercular™ and antifungal activity™".

In view of the importance of thienopyrazole and pyrimidine derivatives, we herein report
synthesis and docking studies of the title compounds.

Experimental Section

Thin layer chromatography was run on silicagel-G and visualization were done using UV
light or iodine. "H NMR were recorded with a Varian Mercury plus 400 MHz instrument in
DMSO-dg solvent using trimethylsilane as internal standard. All the chemical shifts were
reported in & (ppm) using TMS as an internal standard. The '"H NMR chemical shifts and
coupling constants were determined assuming first-order behavior. Multiplicity is indicated
by one or more of the following: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet),
br (broad). Jeol-JMS D-300 spectrometer was used to record mass spectra.
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Result and Discussion

3-Bromothiophene-2-carboxylic acid (1), 2-Flourophenylhydrazine hydrochloride (2) react
each other in presence of DMF to form 3-bromo-N'-(2-fluorophenyl)thiophene-2-
carbohydrazide (3), which waschlorinated with CCly in presence of PPhs. Further the chlorine
is protected and cyclised in presence of Cul. Finally, the piperzine derivative coupled with
Pyridine-2-carboxylic acid to form compound 9.

Docking Studies

The protein 1jff (tubulin) was downloaded from RSC PDB (Research Collaboratory for
Structural BioinformaticsProtein Data Bank)and was docked. Compound 9 was the most
efficient for inhibiting the structural protein. Least inhibiton was seen by the compound 9 as
shown in table 1 and 2. The major aminoacids which were involved in the binding of the
compounds were tyrosine, asparagines, alanine, glutamine, glutamic acid, leucine, serine
(Figures 1)
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3-br0m0-N'-(2-ﬂuorophenyl)thlophene-2-carb0hydraznde. HATU was added to a solution
of 3-Bromothiophene-2-carboxylic acid (1),2-Flourophenylhydrazinehydrochloride (2) and
N, N-Diisopropylethylamine in DMF (250 mL) at 0 °C and stirred at-0-°€ for 30 min. The
reaction progress was monitored by TLC.After completion of reaction, the reaction mixture

was poured into ice water;solids were filtered, washed with pentane and dried under vacuum
for 5 h to get PRODUCT (80%).

'H NMR (400 MHz, DMSO-ds):10.2(s,1H),7.95(s,1H),7.87-7.86(d,1H), 7.24-7.22 (d, 1H),
7.12-7.07 (m, 1H), 7.05-7.01(t,1H),6.93-6.89(t,1H),6.77-6.73(m, 1 H).Mass m/z 316 [M+H],
317 [M+2H].

3-Bromo-N'-(2-fluorophenyl)thiophene-2-carbohydrazonoyl chloride:Carbon
tetrachloride was added to a mixture of compound-3 and triphenylphosphinein acetonitrile at
65 °Cand stirred at same temperature for 2h.The reaction progress was monitored
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byTLC,after completion of reaction,the reaction mixture was concentrated under reduced
pressure to get 160g ofcrude product. The crude product was purified by column
chromatographyby eluting 2% ethyl acetate in pet ether and finished with 10% ethyl acetate
in pet ether to afford compound-4 (45%).

'H NMR (400 MHz, DMSO-dg): 9.11(s,1H),7.80-7.79(d,1H),7.62-7.57(t,1H),7.26-7.16 (m,
2H), 7.00-6.94 (m, 1H).Mass m/z 334 [M+H], 335 [M+2H]

tert-Butyl-7-((3-bromothiophen-2-yl)(2-(2-fluorophenyl)hydrazono)methyl)-4,7-
diazaspiro[2.5]octane-4-carboxylate: Compound-5 was added to a ice cold solution of
compound-4and triethylamine in anhydrous THF and stirred at rt for 16 h. The progress of
the reaction was monitored by TLC. After completion of reaction, the reaction mixture was
filtered and the filtrate was concentrated to get crude product.The crude as such used for the
next step without further purification.

tert-Butyl-7-(1-(2-fluorophenyl)-1H-thieno[3,2-c|pyrazol-3-yl)-4,7-diazaspiro|[2.5]
octane-4-carboxylate:A mixture of compound-6, Copper iodide and potassium carbonatein
NMP was stirred at 130 °C for 4h. The reaction was monitored by LCMS.After completion of
reaction, the reaction mixture was poured in ice water and extracted with EtOAc (3 x 300
mL). The combined organic layers were washed with cold water, brine and concentrated
under reduced pressure to afford 60g of crude product. The crude product was purified by
column chromatography to afford of product(61% on two steps).

'H NMR (300 MHz, DMSO-dg): 7.76-7.75 (d, 1H), 7.67-7.61 (m, 1H), 7.47-7.29 (m, 3H),
7.05-7.01 (t, 1H), 3.64-3.60 (m, 2H), 3.35-3.29 (m, 2H), 3.18 (s, 2H), 1.45 (s, 9H), 0.97-0.85
(m, 4H).LCMS: 99.51% (m/z= 429.2 [M+H]").

1-(2-Fluorophenyl)-3-(4,7-diazaspiro[2.5]octan-7-yl)-1 H-thieno[3,2-c]pyrazole HCIl:4M
HCl in 1,4-Dioxane was added to a solution of compound-7in MeOHat 0 °C and stirred at rt
for 12 h. The reaction was monitored by TLC After completion of reaction, the reaction
mixture was concentrated under reduced pressure afford product. The crude product was
triturated with diethylether (25 mL) and filtered to affordproduct (79%).

"H NMR (400 MHz, DMSO-dq): 9.77 (brs, 2H), 7.81-7.79 (d, 1H), 7.68-7.63 (m, 1H), 7.49-
7.01 (m, 3H), 7.06-7.05 (t, 1H), 3.66-3.64 (brs, 2H), 3.48 (s, 2H), 3.37-3.34 (brs, 2H), 1.14-
1.11 (m, 2H), 0.97-0.94 (m, 2H).Mass: (m/z = 329.2[(M-HCI)+H]").HPLC: 98.97% (215
nm), 99.70% (254 nm).

(7-(1-(2-Fluorophenyl)-1H-thieno[3,2-c]pyrazol-3-yl)-4,7-diazaspiro[2.5]octan-4-
yD)(pyridin-2-yl)methanone:HATU(1-[Bis(dimethylamino)methylene]-1H-1,2,3-
triazolo[4,5-b]pyridinium 3-oxide hexafluorophosphate, Hexafluorophosphate
Azabenzotriazole Tetramethyl Uronium)was added to a solution of Compound 8, Pyridine-2-
carboxylic acid and N,N-Diisopropylethylamine in DMF (20 mL) at 0 °C and stirred at0
°Cfor 15min then allowed to rt for 1h. The reaction was monitored byTLCafter completion
of reaction, the reaction mixture was poured in ice water and extracted with EtOAc (3 x 100
mL). The combined organic layers were washed with water, brine and concentrated under
reduced pressure to afford crude product. The crude product was purified by column
chromatography to afford product (42%).
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'H NMR (300 MHz, CDCl5):8.61-8.59 (d, 1H), 7.78 (brs, 1H), 7.67-7.56 (m, 2H), 7.39-7.37
(m, 2H), 7.26-7.20 (m, 3H), 6.96-6.92 (t, 1H), 3.99 (brs, 2H), 3.70-3.50 (m, 4H), 1.25 (brs,
1H), 1.11 (brs, 1H), 0.72 (brs, 1H), 0.51 (brs, 1H). Mass: (m/z = 434.2[M+H]").HPLC:

99.11% (215 nm), 99.32% (254 nm).

Table 1: Free energy of binding between the compound and tubullin

Ra | Est. Free | Est. Inh | vdW + Hbon | Electr | Total Inte | Freq | Inte | Dow
nk | Energy ibition | d + desolv ostatic | rmolec. uency | ract. | nload
of Consta | Energy Energ | Energy Surf
Binding | nt, Ki y ace
1. -4.46 534.71 uM -5.44 +0.01 -543 | 100 |556.9
kcal/mol kcal/m | kcal/mol | kcal/ | % 51
ol mol
Table 2: Interaction Table
hydroge | polar hydrophobic | pi-pi other
n bonds
()N ! (])“P(Ié{; ()Ol GLN4 ()C18 PRO4 ()C20 TYRS ()Clg SER3
— ’ 2 -0 -5 8
[3.20 CG2, [3.15 [3.80 [3.78 [3.64
OEl CB CEI oG
N3 TYRS C19 PRO4 €22 GLN4
0 5 10 _os 0
][3.56 (OH) ][3. 72 CG) : [2.95 (OEI)
N5 ASN6 C20
0 8 0 0
[2.84 (ND2, [3.44
| opi) ;O
()N 3 ASNG6 ()C21 TYRS
[3.21 8 [3.0]_5
] (ND2) ] (OH)
N4 S1 () GLU6
0 ?SN6 [3.54-7 (CB,
][3.50 (ND2) ] OEI)
0Ol Cl1
0 2N 0 GLUs
[3.82 (ND2) [3.48 7 (CB)
] ]
()N2 THR? ()NS ASN6
[3.65 0 [3 64_8
] T (0G)) ] T(CG)
Cl12 ASN6
0 8
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[3.25 (ND2)

C9 () ASN6
[3.68-8
] (ND2)

C8 () ASN6
[3.59-8
] (ND2)

S1 () ASN6
[3.33-8
] (ND2)

C17 ASN6
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C8 () THR7
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Figure 1: Bonding involved in the binding of the ligand to the engyme
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