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ABSTRACT

A green, efficient, and rapid procedure for the one-pot synthesis of novel chromeno[4,3-
c]pyrazole carbotioamide and chromeno[4,3 ,2-cd]indazole-1- derivatives from
salicylaldehyde, 1,3-dicarbonyl compounds and 2-aminobenzimidazole, under reflux
conditions catalyzed by piperidine in acetic acid. The reactions are realized in short time (12h)
giving an excellent yield (55-98%).The novel synthesized chromeno[4,3-c]pyrazole
carbotioamide and chromeno[4,3 ,2-cd]indazole-1- derivatives were characterized by FT-IR,
'H NMR and C NMR spectroscopic techniques.
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INTRODUCTION

Multicomponentreactions (MCRs) represent powerfultools for construction of structurally
diverse scaffolds. Through MCRs, three or more simple starting materials could react in a
programmed and domino fashion to install the structurally complex products in a one-pot
process'. The use of three or more reactants in a multicomponent reaction leads to a great
structural and functional diversity of organic compounds. The development of new MCRs is
an intellectual challenge because it is necessary to consider not only the play of reactivity of
raw materials but also the reactivity of intermediate molecules generated in situ, their mutual
compatibility and their compartmentalization .

Chromenes derivatives represent an important heterocyclic compounds with a wide spectrum
of Dbiological and pharmacological activities. Ant-microbial™,  anti-bacterial",
antiviral',hypotensive local anesthetic, and antiarrhythmic¥'. mutagenicity V', antiproliferative
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vili “anticancer’™ anti-inflammatory*, antihistaminic activities *' fused chromene ring systems
have platelet anti aggregating. Local anesthetic *"™V. They also act as CNS agents®
antioxidants®'. Anticoagulant, smasmolytic,diuretic™" Molluscidial®™ inhibitory effect on
inflluenza virus sialidases **. They are also useful in preparing pheromones®and anti tumor
agents *.Some of these compounds are employed in making cosmetics, pigments™ and
potential biodegradable agrochemi-cals™".

In particular, pyrazole derivatives have a long history of application in the pharmaceutical
industry™" as part of biologically active pharmaceuticals®*V, The activities exhibited by
them include, selective COX-Il inhibitor, as versatile pharmacophore of variety of biologically
active heterocycles®™Vi, potential antiviral Vil antimalarial™™, antitumor agents **, as non
benzodiazepine anxiolytics ¥ il 'H|V-reverse transcriptase inhibitors® " andherbicides

XXXiV

As part of our continuing efforts on the development of new routes for the synthesis of
heterocyclic compounds™¥>**Vil 'in this work, we wish to report an one-pot chemo-selective
synthesis of some new chromeno [4,3-c] pyrazol carbothioamide and chromeno[4,3,2-
cd]indazol carbothioamide derivatives via reaction of salicyl aldehyde (1) with 1, 3-dicarbonyl
compounds (3) and thiosemicarbazide (2), in the presence of catalytic amounts of piperidine in
acetic acid.
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Scheme 1: One pot reaction of three components.

EXPERIMENTAL

Materials

Melting points were measured using Kofler bench method. All reactions were followed by TLC
(E. Merck Kieselgel 60 F-254), with detection by UV light at 254 nm. IR spectra were recorded
on a Perkin-Elmer spectrometer.'H and **C NMR spectra were recorded on a Bruker AQS-
AVANCE spectrometer at 300 and 75MHz, respectively, in DMSO-ds and CDCIs Chemical
shifts (5) are reported in parts per million (ppm) relative to tetramethylsilane (Oppm) as an
internal reference and the following multiplicity abbreviations were used: s, singlet; d, doublet;
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t, triplet; g, quadruplet; m, multiplet. All chemicals products were obtained from Merck and
were used without further purification.

General procedure for Synthesis of chromeno[4,3-c] pyrazol carbothioamide and
chromenol4,3,2-cd]indazol carbothioamide derivatives :

To a mixture of salicyl aldehyde (1) (Immol), 1,3-dicarbonyl compounds (3) (Immol, g) and
thiosemicarbazide (2) (1mmol), in acetic acid is added two drops of piperidine , the mixture
was heated at reflux for 12hours. Upon completion of the reaction, [monitored by TLC (eluent
system: petroleum ether/ethyl acetate, 98:2)], the mixture was cooled at room temperature, the
precipitated product was filtered, washed three times with ethanol, and dried at 60-70°C.

RESULTS AND DISCUSSION

We found that combining salicylaldehyde (1) with 1, 3-dicarbonyl compounds (3) and
thiosemicarbazide (2) leads to the formation of chromeno[4,3-c] pyrazol carbothioamide and
chromeno[4,3,2-cd]indazol carbothioamide derivatives (Scheme 1).

Generally, the polyheterocyclic compounds were obtained with good yields when mixtures of
three starting components and two drops of piperidine are refluxed in acetic acid for 12 h (Table
1). The desired products precipitate upon cooling of the reaction mixture and a filtration
provides analytically pure material (>95%).

Table 1: One pot synthesis of chromeno [4,3-c] pyrazol carbothioamide and chromeno [4,3,2-
cd] indazol carbothioamide derivatives catalyzed by piperidine at reflux during 12h.

Entry | Réactants Product Yield(%) | Pm (°C)
S
1 RIZCH3 HZN N’NH
0 0”0
SUE ! ;
R R
OH ™ * |R1= OCHjs )Sk
5 Ro= H,N~ N-NH
2 HZN\HJ\NHZ CH2CO,CHs p 65 248
0" o
3b
S
HZNJLN/NH
3 R1= R,=0OCHj3 2—0" 98 250
(6) 6]
3¢
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Characterization

FT-IR spectroscopic analysis

The FT-IR spectrums of all obtained products have two wide bands observed between 3500-
3400 cm due to the N-Hstretching, and a strong band observed between 1598-1701cm™ due
to the of N-H deformation. The group (C=S) of all products is observed between 1200-1050cm"
! The carbonyl groups (C=0) band of some products (3a-c) and (5a-b) is observed between
1747 and 1653cm™.The peaks associated to H-C= (aromatic) of all synthesized products were
observed between 3026-3228cm™ and anotherbands of C=C (aromatic) were observed about
1635cm™. The C—H symmetric and asymmetric stretching due to the (-CHs) of some products
were observed around 2957cm t.Weak bands at 1100 cm™ appeared in the spectra of all
synthesized products due to the ether group (C-0).

'H-NMR and 3C NMR spectroscopic analysis

In the 'H-NMR spectra of all obtained products show a singlet between 9.85-8.38 ppm due to
the proton resonance of N-H. In additionthe protons of all aromatic cycles show a multiplets in
the region of 56.81-6.89 ppm. The spectral data from FTIR, *H-NMR and **C-NMR confirmed
the structure of thechromeno[4,3-c] pyrazol carbothioamide derivatives, the chromeno [4,3-C]
indazole carbothioamide derivativesandchromeno [4,3-cd]indazole  carbothioamide
derivatives.
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Spectroscopic Data

Data for  :3-methyl-4-0x0-2,9b-dihydrochromeno[4,3-c]pyrazole-1(4H)-carbothioamide
(3a) :white powder, (mp. 246C°-248C°), IR (KBr in cm™),3300( NH),3500( NH,),1625 (C=0
), 1525( C=C),1300(C=S).

'H NMR (300 MHz, DMSO0))3: 9, 85(2H, s, NH>),5: 8, 38(1H, s, NH),5: 6.81-6.89 (2H, m, H
Ar), 8. 6, 95-7.22 (2H, m, H Ar), 1.23 (3H, s, CH3).

13C NMR (75MHz, DMSO) 116.52, 119.75, 120.79, 127.27, 131.56, 140.23, 156.87 (CO),
178.18(CS)

Data for:4-0x0-2,9b-dihydrochromeno [4,3-c]pyrazole-1(4H)-carbothioamide(3b) :

(3b): yellow powder, (mp. 248°C), IR (KBr in cm™), 3300( NH),3490( NH,),1625(C=0 ),
1520( C=C),1320(C=S).

'H NMR (300 MHz, DMSO) § : 9,85(2H, s, NHy), & : 8,38(1H, s, NH),5 : 7,24-7.28 (2H, m, H
Ar), 5 :6,82-6.88 (2H, m, H Ar), & : 5,75(1H, s, CH),5 : 7.90 (1H, d, H).

13C NMR (75MHz, DMSO0) 116.52, 119.74, 120.81, 127.26, 131.54, 140.20, 156.87 (CO),
178.19(CS).

Data for: 3-methoxy-4-0x0-2,9b-dihydrochromeno [4,3-c]pyrazole-1(4H)-
carbothioamide(3c): yellow powder, (mp. 250°C), IR (KBr in cm™), 3300( NH),3480(
NH>),1625 (C=0), 1530 (C=C),1400(C=S).

'H NMR (300 MHz, DMSO) § : 9,86(2H, s, NHy), & : 8,40(1H, s, NH), 5 : 6.81-6.90 (2H, m,
H Ar), 8 : 7,15-7.23 (2H, m, H Ar), 5.73 (1H, s,CH), 2.09 (3H, s, O-CHj).

13C NMR (75MHz, DMSO0) 31.59, 55.25, 116.01, 119.47, 121.20, 126.91, 131.57, 139.86,
140.70, 157.02 (CO), 178.57(CS).

Data for: 3, 4, 5, 10b-tetrahydro-1H-chromeno [4, 3, 2-cd] indazole-1-carbothioamide (4a):
light green powder, (mp. 260°C), IR (KBr in cm?),3300( NH2),1625(C=N),
1500(C=C),1375(C=S).

'H NMR (300 MHz, DMSO) § : 9,96(2H, s, NH.), & : 9,49(1H, s, NH), &: 6.58-6.68 (2H, m, H
Ar),5: 6,90-6.94 (2H, m, H Ar), 8: 5,94(1H, s, CH), 6: 0.99(2H, t,CH>), 5: 2,05-2.58(2H,m,CH>

)-
13C NMR (75MHz, DMSO0):24.08 27.79, 30.94, 56.38, 111.39, 120.89, 121.36, 127.32,
130.26, 143.99, 147.72, 152.70, 157.03(CO), 178.05(CS).

Data for: 4, 4-dimethyl-3, 4, 5, 10b-tetrahydro-1H-chromeno [4, 3, 2-cd] indazole-1-
carbothioamide (4b): orange powder, (mp. 198°C-200°C), IR (KBr in cm™),3290(
NH.),1625(C=N), 1500( C=C),1375(C=S).

'H NMR (300 MHz, DMSO) & : 9,11(2H, s, NHy), & : 8,37(1H, s, NH), &: 6.85-7.21 (4H, m, H
Ar), 8: 5,74(1H, s, CH), 6: 2,08 (2H,5,CH2 ), &: 0.98(6H, s,CH3).

13C NMR (75MHz, DMS0)26.84, 29.64, 32.06, 50.92, 56.89, 111.41, 119.73, 124.62, 127.31,
127.79, 138.14, 138.97, 150.17, 156.21(CO), 165.30(CS).

Data for: (5aR)-6-0x0-4,5-dihydro-2H, 6H-chromeno [4,3-c]cyclopenta[d]pyrazole-1(11bH)-
carbothioamide (5a): brouwn powder, (mp. 242°C-244°C), IR (KBr in cm™),3295( NH),3490(
NH.),1610(C=0 ), 1505( C=C),1370(C=S).

'H NMR (300 MHz, DMSO) § : 9,85(2H, s, NH>), & : 8,38(1H, s, NH), 5: 6.58-6.84 (2H, m, H
Ar), 6: 7,13-7.22(2H, m, H Ar), 8: 5,75(1H, s, CH), &: 1,09(2H, t,CH>), 6: 2,1(2H,m , CH>), é:
3,35(1H, t,H vinylique )
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13C NMR (75MHz, DMSO) 90.4, 97, 116.82, 119.48, 120.89, 126.92, 131.21, 140.20,
157.03(CO), 178.05(CS).

Data for: (6aR)-7-oxo0-2, 4, 5, 6-tetrahydro-7H-chromeno [4, 3-c] indazole-1(12bH)-
carbothioamide(5b): yellow powder, (mp. 244°C-246°C), IR (KBr in cm™),3310(NH),3490(
NH.),1610(C=0 ), 1500( C=C),1300(C=S).

'H NMR (300 MHz, DMSO) § : 9,85(2H, s, NH2), & : 8,38(1H, s, NH),5: 7,22 (2H, m, H Ar),5:
6,86 (2H, m, H Ar), &: 5,75(1H, s, CH), &: 1,06 (1H, t, H vinylic), 6: 2,09(4H,m , CH2 ,CH>),
: 3,35(H, ,)

13C NMR (75MHz, DMSO0), 116.52, 119.74, 120.81, 127.26, 131.56, 140.26, 156.87 (CO),
178.18(CS).

The proposed mechanism for the synthesized of chromeno[4,3-c] pyrazol carbothioamide
derivatives (3a—c) is presented in (Scheme 2), (4a—b) is presented in (Scheme 3) and (5a —b)
is presented in (Scheme 4). The mechanistic path, which we propose for this transformation, is
based on the in situ formation of 3-alkyl coumarin derivative and subsequent condensation with
thiosemicarbazide.
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Scheme 02:  Mechamism of the synthesis of chromeno[4,3-c] pyrazol carbothioamide
derivatives
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Scheme 03 :  Mechamism for the synthesis of chromeno [4,3-c] indazole carbothioamide
derivatives
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Scheme 04: Mechamism for the synthesis of chromeno[4,3-c] pyrazol carbothioamide and
chromeno [4,3,2-cd]indazole carbothioamidederivatives
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CONCLUSION

In conclusion, the described one-pot three-component reaction of salicylic aldehyde with 1,3-
dicarbonyl derivatives compounds and thiosemicarbazide in the presence of catalytic amounts
of piperidine in acetic acid is an extremely efficient and chemo selective method for the
synthesis of chromeno[4,3-c]pyrazol carbothioamide and  chromeno[4,3,2-cd]indazol
carbothioamide dérivatives. The products were obtained in good yield without further
purification.
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