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Synthesis of New
2-[(Substituted-pyrazolin-1-yl)carbonyl]-thieno{2,3-b]pyridine Derivatives

Yuh-Wen Ho( ffE3x )
Department of Textile Engineering, Nanya Junior College, Chung-Li, Taiwan 32034, R.0.C.

The reaction of 3-amino-4,6-dimethyl-2-thieno[2,3-b]pyridine carbohydrazide (1) with appropriate
chalcones 2a-2d in the presence of acid catalyst produced the corresponding 3-amino-2-[(3,5-disubstituted-
pyrazolin-1-yljcarbonyl|-4,6-dimethylthieno[2,3-b]pyridines 3a-3d. 3-Amino-2-[(3-substituted-pyra-
zolin-1-yl)carbonyl]-4,6-dimethyithieno[2,3-b]pyridines 7a, 7Th were also obtained by the cyclization reac-
tion of carbohydrazide 1 with Mannich base derivatives 6a, 6b under basic condition,

INTRODUCTION

Pyrazoline derivatives constitute an interesting class
of organic compounds with diverse chemical and pharma-
cological applications."** In view of these observations, it
was considered of interest to synthesize some new pyra-
zoline derivatives. Recendly, synthesized pyrazolines, as re-
ported by the reaction of hydrazine derivatives with differ-
ent chalcones, included 1-acetyl-3-aryl-3-(2-furyl)-2-pyra-
zolines,' N-phenyl-3-methyl-4-(pyrimido-2-carboxamido)-
S-arylpyrazoline,'® 1-acetyl-3,5-diaryl-2-pyrazolines'® and
l-acetyl-3-(4’-fluorophenyl)-5-phenyl-4H-4,5-pyrazoline.'?
In the preceding papers®”® we have described the synthesis
of 3-amino-4,6-dimethyl-2-thieno[2,3-b|pyridine carbohy-
drazide (1) by refluxing ethyl 3-amino-4,6-dimethyl-2-
thieno|2,3-b]pyridine carboxylate with 85% excess of hy-
drazine hydrate in good yield (97%). In continuation of our
studies, we synthesized some new 2-[(substituted-pyra-
zolin-1-yl)carbonyl]-thieno[2,3-plpyridine derivatives from
carbohydrazide 1.

RESULTS AND DISCUSSION

All relevant reactions are depicted in Schemes 1-111.
The reaction of 3-amino-4,6-dimethyl-2-thieno{2,3-bipyri-
dine carbohydrazide (1) with one equivalent of 1-methyl-3-
phenyl-2-propen-1-one (2a) in refluxing glacial acetic acid
for 4 h produced desired product, 3-amino-2-{(3-methyl-5-
phenylpyrazolin-1-yl)carbonyl}-4,6-dimethylthieno{2,3-
blpyridine (3a), in 52% yield (Scheme I). Under similar re-
action condition, treatment of carbohydrazide 1 with chal-
cones 2b-2d such as 1-(2-furyl)-3-phenyl-2-propen-1-one

{(2b), 1-phenyl-3-(2-thienyl)-2-propen-1-one (2¢) and 1,3-
bis(2-furyl)-2-propen-1-one (2d) produced the correspond-
ing 3-amino-2-[(3,5-disubstituted-pyrazolin-1-yl)car-
bonyl}-4,6-dimethylthieno[2,3-b]pyridines 3b-3d, respec-
tively (Scheme I}). The chalcones 2a-2d were obtained via
the Claisen-Schmidt condensation.'* Accordingly, con-
densation of aromatic aldehyde with 2-acetylfuran or 2-ace-
tylthiophene in alcoholic sodium hydroxide solution gave
ihe chatcones 2a-24, respectively 426

The structures of 3a-3d were established by examin-
ing spectral data and elemental analysis. The IR spectra of
compounds 3a-3d are characterized by the strong absorp-
tion band of the NH, group at 3449-3316 cm™ and the char-
acteristic absorption band of the carbonyl group (C=0) at
1689-1612 cm”. The 'H NMR spectra (DMSO-dg or
CF,COOD) of compounds 3a-3d revealed a doublet at 8
7.42-6.57 (2H, d) assigned for the 4-H of the pyrazoline
ring. Compounds 3a-3¢ showed a downfield mulitiplet at &
7.78-7.20 (6H, m) assigned for the 3-phenyl and 5-position
protons of the pyrazoline ring. Compound 3d showed a
downfield multiplet at 8 8.03-6.73 (6H, m) assigned for two
furyl protons of the pyrazoline ring.

Scheme II depicts the treatment of carbohydrazide 1
with cinnamaldehyde (2e) under similar reaction condi-
tions. The major product {75% yield) was 3-amino-2-carbo-
cinnamylidene-hydrazido-4,6-dimethylthieno{2,3-blpyridine
(3e), instead of the expected 3-amino-2-[(5-phenylpyra-
zolin- 1-yl)carbonylj-4,6-dimethylthieno|2,3-b]pyridine
(4). The IR spectra of compound 3e showed strong absorp-
tion bands at 3492, 3252 cm! for the NH,; and NH group, at
1708 cm! for the carbonyl group (C=0), and at 972 cm”’ for
the out of plane vibration from trans-olefinic protons
(CH=CH). 1n addition, the structure was supported by '‘H
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NMR (DMS0-d;) spectrum, which showed a broad singlet

atd 11.29 (1H, br) assigned to the CONH proton. The spec-
trum also revealed a multiplet at 3 7.34-7.29 (2H, m) and a

doublet at § 7.91 (1H, d), which were assigned to the pro-
tons of =CH.-CHy= and CH, of cinnamytidene moiety, re-
spectively.

The formation of 3-amino-2-[(3,5-disubstituted-pyra-
zolin- 1-yl)carbonyl]-4,6-dimethylthieno[2,3-bpyridines

Scheme 11
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3a-3d can be explained by the reaction pathway depicted in
Scheme [. The first step of the mechanism involves 1,2-nu-
cleopbilic addition of hydrazide to the carbonyl group fol-
lowed by dehydration and subsequent nucleophilic cycliza-
uonlu,zl

The synthesis of 3-aminothieno[2,3-b]pyridines bav-
ing 3-substituted-pyrazoline rings is outlined in Scheme II1.

The Mannich bases such as N,N-dimethyl-2-benzoylethy-
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lamine hydrochloride {6a) and N,N-dimethyl-2-furoylethy-
lamine hydrochloride (6b), were obtained vig Mannich reac-
tion, %%

Condensation of the carbohydrazide 1 with Mannich
bases 6a and 6b in refluxing ethanol for & h in the presence
of excess anhydrous potassium carbonate afforded the cor-
responding 3-amino-2-[(3-substituted-pyrazolin-1-ylcar-
bonyl}-4,6-dimethylthieno[2,3-b]pyridines 7a, 7b (Scheme
111}. The first step of the mechanism involves the condensa-
tion of hydrazide with the carbonyi group, followed by de-
hydration, subsequent nucleophilic cyclization, with the
loss of N, N-dimethylamine hydrochloride. ‘The structures
of compounds 7a, and 7b were ¢stablished and confirmed
on the basis of their elemental analysis and spectrai data. ‘H
NMR spectra revealed triplets at § 3.69 (2H, t) and & 4.46
(2H, 1) in compound Ta, and at § 3.20 (2H, t) and § 4.16 (2H,
t) in compound 7b. These triplets were assigned to be from
methylene protons at the 4-, 5-position of the pyrazoline
ring. Compound 7a showed a multiplet at 3 7.67-7.60 (SH,
m) from phenyl protons of the pyrazoline ring. Compound
Th showed signals at 6 6.51 (1H, dd), 6.90 (1H, d) and 7.53
(1H, d}, which were assigned to be from protons of furyl
moiety of the pyrazoline ring.

In conclusion, carbohydrazide 1 shown in this paper is
found to be useful reagent for the synthesis of some new 2-
[(substituted-pyrazolin- [-yl)carbonyl]-thieno[2,3-b]pyridine
derivatives.

EXPERIMENTAL SECTION

All melting points were determined in a capillary tube
and are uncorrecied. The IR spectra were recorded on po-
tassium bromide pellets on a JASCO FTIR-3 spectro-
photometer. The 'H NMR spectra were obtained on a
Bruker AM-300WB FT-NMR spectrometer, and chemical
shifts are expressed in 8 ppm vsing TMS as an internal
standard. Electron impact Mass spectra were obtained at 70
eV using a Finingan Mat TSQ-46C spectrometer. All com-
pounds were dried in vacuo at 60 °C for 10 h before elemen-
tal analyses. The elemental analyses for C, H, and N were
performed on a Perkin-Elmer 240 elemental analyzer.

3-Amino-2-[(3-methyl-5-phenylpyrazolin-1-yl)carbonyl]-
4,6-dimethylthieno{2,3-b]pyridine (3a)

A solution of carbohiydrazide 1 (0.50 g, 2.1 mmol} and
1-methyl-3-phenyl-2-propen-1-one (2a) (0.31 g, 2.1 mmol)
was refluxed in glacial acetic acid (10 mL}) for 4 b, and then
aliowed to stand overnight. The resulting solid product was
collected by filtration and recrystallized from glacial acetic
acid/dioxane to give 0.4 g of orange needles (52% yield},
mp 267-268 “C; IR: v 3437, 3298 (NHy), 1612 (C=0) cm;
'H NMR (DMSO-d;): & 2.14 (3H, s, 3-CH; of pyrazoline),
2.49 (34, 5, 4-CHy), 2.74 (3H, 5, 6-CH;), 6.95 (2H,d, J=5.0
Hz, 4-H of pyrazoline), 7.08 (1H, s, 5-H), 7.61-7.32 (6H, m,
phenyl-H and 5-H of pyrazoline}; MS: 364 (M*).
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Anal. Calcd. for C,,H,,N,OS: C, 65.91; H, 5.53; N,
15.37. Found: C, 65.77; H, 5.37; N, 15.35.

3-Amino-2-((3-furyl-5-phenylpyrazolin-1-yl}carbonyl]-
4,6-dimethylthieno[2,3-b]pyridine (3b)

To a mixture of carbohydrazide 1 (0.50 g, 2.1 mmol)
and 1-(2-furyl)-3-phenyl-2-propen-1-one (2b) (0.42 g, 2.1
mmol) in dioxane (5 mL), a few drops of triflnoroacetic acid
were added. The mixture was heated under reflux for 6 h,
and then allowed to stand overnight. The resulting solid
product was collected by filtration and recrystallized from
glacial acetic acid/dioxane to give 0.51 g of orange needles
(53% yield), mp 168-170 °C; IR: v 3439, 3215 (NH,), 1689
(C=0) cm’'; 'H NMR (DMSO-d,): 6 2.52 (3H, s, 4-CH,),
2.76 (3H, s, 6-CH3), 6.95 (2H, 4, J = 1.2 Hz, 4-H of pyra-
zoline), 7.04 (1H, s, 5-H), 7.24 (1H, t, J = 3.0 Hz, 5-H of
pyrazoline), 7.78-7.70 (5H, m, phenyi-H), 7.57 (1H, dd, J =
5.0, 5.0 Hz, 4-H of furyl), 7.67 (1H, d, J = 3.0 Hz, 3-H of fu-
ryl), 7.99 (1H, d, J = 6.9 Hz, 5-H of furyl); MS: 416 (M").

Anal. Calcd. for CpH,oN,0,8: C, 66.33; H, 4.84; N,
13.45. Found: C, 66.21; H, 4.75; N, 13.66.

3-Amino-2-[(3-phenyl-5-thienylpyrazolin-1-yl)carbonyl]-
4,6-dimethylthieno[2,3-5]pyridine (3c)

This compound was synthesized from carbohydrazide
1(0.50 g, 2.1 mmol) and t-phenyl-3-(2-thienyl)-2-propen-
F-one (2¢) (0.45 g, 2.1 mmol) in a manner similar to that de-
scribed for the preparation of 3a. It was recrystallized from
glacial acetic acid/dioxane to give (.48 g of reddish orange
needles (53% yield), mp 205 °C; IR: v 3446, 3316 (NH,),
1640 (C=0) cm’!; 'H NMR (CF,COOD): § 2.94 (3H, s, 4-
CHy), 3.12 (3H, s, 6-CH,), 7.35 (2H, d, J = 5.0 Hz, 4-H of
pyrazoline), 7.55 (1H, s, 5-H), 7.64 (1H, t, J= 8.1 Hz, 5-H
of pyrazoline), 7.77-7.71 (3H, m, phenyi-H), 7.90 (1H, dd, J
= 1.4, 1.0 Hz, 4-H of thienyl), 8.05-7.33 (2H, m, 3-H, 5-H of
thienyl); MS: 432 (M*).

Anal. Caicd. for CyH,N,08;: C, 63.86; H, 4.66; N,
12.95. Found: C, 63.76, H, 4.68; N, 12.97.

3-Amino-2-[(3,5-difurylpyrazolin-1-ylycarbonyl]-4,6-di-
methylthieno[2,3-5]pyridine (3d)

‘This compound was synthesized from carbohydrazide
1(0.50 g, 2.1 mmol) and 1,3 di(2-furyl)-2-propen-1-one
(2d) (0.40 g, 2.1 mmol) in a manner similar to that described
for the preparation of 3a. It was recrystallized from glacial
acetic acid/dioxane to give 0.61 g of orange needles (72%
yield), mp 197-198 °C; IR: v 3449, 3316 (NH,), 1688 (C=0)

Ho

cm; '"H NMR (DMSO-d,): 5 2.48 (3H, s, 4-CHs), 2.72 (3H,
s, 6-CHy), 6.62 (ZH, d, J = 11.0 Hz, 4-H of pyrazoline), 7.00
(1H, s, 5-H), 7.14 (1H, ¢, J = 10.8 Hz, 5-H of pyrazoline),
8.03-6.73 (6H, m, furyl-HY; MS: 406 (M*).

Anal. Calcd. for C, H,;N,O:S: C, 62.06; H, 4.46; N,
13.78. Found: C, 62.11; H, 4.24; N, 13.59,

3-Amino-2-carhbocinnamylidenehydrazido-4,6-di-
methylthieno[2,3-5|pyridine (3e)

This compound was synthesized from carbohydrazide
1(0.50 g, 2.1 mmol) and cinnamaldehyde (2e) (0.28 g, 2.1
mmol) in a manner similar to that described for the prepara-
tion of 3a. It was recrystallized from dioxane to give 0.55 g
of orange needles (75% yield), mp 252-254 °C; IR: v 3492,
3252 (NHy), 1708 {(C=0), 972 (CH=CH) cm; 'H NMR
(DMSO-d;): §2.53 (3H, 5, 4-CH,), 2.74 (3H, 5, 6-CH,}, 7.00
(2H, br, NHy), 7.01 (1H, s, 5-H), 7.34-7.29 (2H, m, CH.-
CH,), 7.64-7.40 (SH, m, phenyl-H), 7.91 (1H, d, J = 2.5 Hz,
CH,), 11.29 (1H, br, CONH); MS: 350 (M*}.

Anal. Caled. for C,H{NJOS: C, 65.12; H, 5.18; N,
15.99. Found: C, 65.30; H, 5.22; N, 16.01.

N,N-Dimethyl-2-benzoylethylamine Hydrochloride (6a)

A mixture of acetophenone (5a) (6.00 g, 0.05 mol), di-
methylamine hydrochloride (5.30 g, 0.065 mol), and para-
formaldehyde (0.022 mol) was refluxed for 2 h in 95% etha-
nol (8 mL) in the prescene of hydrochloric acid (1 mL). The
reaction mixture was added acetone (40 mL), allowed to
cool stowly to room temperature, and then chilled ovemnight
in the refrigerator. The crystals were filtered and washed
with acetone. It was recrystallized from 95% ethanol to
yield 7.3 g of coloress needles (68% yield of 6a), mp 156-
157 °C; IR: v 1766 (C=0) cm'!; 'H NMR (DMSO0-4,): 8
2.81 {(6H, s, N(CH.),), 3.45 (2H, t, J= 5.1 Hz, CH,), 3.63
(2H, t, /= 5.1 Hz, CH,), 7.92-7.73 (5H, m, phenyl-H); MS:
213.7 (M*).

Anal, Calcd. for C, H,NCIO: C, 61.82; H, 7.55; N,
6.55. Found: C, 61.78;, H, 7.54; N, 6.50.

N,N-Dimethyl-2-furoylethylamine Hydrochloride (6b)
This compound was synthesized from 2-acetylfuran
(5b) (5.50 g, 0.05 mol), dimethylamine hydrochloride (5.30
g, 0.065 mol) and paraformaldehyde (0.022 mol} in a man-
ner similar to thas described for the preparation of 6a. It was
recrystallized from 95% ethanol to give 6.11 g of colorless
needies (60% yield of 6b), mp 180-181 °C; IR: v 1756
(C=0) cm'!; '"H NMR (DMSO-dg): 6 2.75 (6H, s, N(CH,),),
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3.35-3.29 (4H, m, CH,CH,), 6.64 (1H, dd, J= 5.1, 5.1 Hz, 4-
Hof furyl), 7.44 (1H, d, J=1.1 Hz, 3-H of furyl), 7.82 (1H,
d, J= 1.2 Hz, 5-H of furyl); MS: 203.7 (M*).

Anal. Calced. for C,H,,NCIO,: C, 53.08; H, 6.93: N,
6.88. Found: C, 53.01; H, 7.01; N, 6.93.

3-Amino-2-{(3-phenylpyrazolin-1-yi)carbonyl}-4,6-di-
methylthieno{2,3-b]pyridine (7a)

A mixture of carbohydrazide 1 (0.50 g, 2.1 mmol),
N,N-dimethyl-2-benzoylethylamine hydrochloride (6a)
(0.45 g, 2.1 mmol) and anhydrous potassium carbonate
(0.44 g, 3.5 mmol) was refluxed in absolute ethanol (10 mL)
for 8 h. The reaction mixture was cooled. The resulting
solid product was collected by filtration and recrystallized
from dioxane to give 0.35 g of pale yellow needles (46%
yield of 7a) mp [74-176 °C; IR: v 3477, 3318 (NH,), 1600
(C=0) em™; '"H NMR (CF,COOD): 8 2.98 (3H, s, 4-CH,),
3.17 (3H, s, 6-CHs), 3.69 (2H, t, J = 3.4 Hz, 4-H of pyra-
zoline), 4.46 (2H, (, J = 3.1 Hz, 5-H of pyrazoline), 7.34
(1H, s, 5-H), 7.67-7.60 (SH, m, phenyl-H); MS: 350 (M*).

Anal. Caled. for C,,HeN,OS: C, 65.12; H, 5.18; N,
15.99. Found: C, 65.23; H, 5.21; N, 15.95.

3-Amino-2-[(3-furylpyrazolin-1-yl)carbonyl}-4,6-di-
methylthieno[2,3-6[pyridine (7b)

This compound was synthesized from carbohydrazide
1(0.50 g, 2.1 mmol) and N, N-dimethyl-2-furoylethylamine
hydrochloride (6b) (0.43 g, 2.1 mmol) in a manner similar to
that described for the preparation of 7a. It was recrystal-
lized from dioxane to give 0.42 g of yellow product (59%
yield of 7b), mp 300 "C; IR: v 3477, 3313 (NH,), 1600
(C=0) cm'; 'H NMR (CDCly): 8 2.58 (3H, s, 4-CH,), 2.75
(3H, s, 6-CHy), 3.20 (2H, , J = 6.8 Hz, 4-H of pyrazoline),
4.16 (ZH, t, /="7.0 Hz, 5-H of pyrazoline), 6.51 (1H, dd, /=
1.0, 1.0 Hz, 4-H of furyt), 6.75 (2H, br, NH,), 6.81 (1H, 5, 5-
H), 6.90 (1H, d, J = 1.2 Hz, 3-H of furyl), 7.53 (1H, d, J =
1.2 Hz, 5-H of furyl); MS: 340 (M*).

Anal. Calcd. for C,;H;(N,O,8: C, 59.98; H, 4.74; N,
16.46. Found: C, 59.93; H, 4.65; N, 16.58.

ACKNOWLEDGMENT

The author wishes to thank Prof. Ing-Jing Wang, Na-
tional Taiwan University of Science and Technology, for
valuable discussions. Financial support from the Nationa!
Science Council of the Republic of China is gratefully ac-
knowledged.

J. Chin. Chem. Soc., Vol. 46, No. 1, 1999 95

Received July 6, 1998,

Key Words
Pyrazolines; 3-Amino-2-thieno[2,3-b]pyridine car-
bohydrazide.

REFERENCES

1. Krapcho, J.; Turk, C. T. German Patent 1975, 2521299;
Chem, Abstr. 1976, 84, 59455,

2. Anderson, E. L; Casoy, J. R.; Geene, L. C.; Lafferty, J.
L.; Reiff, H. E. J. Med. Chem. 1964, 7, 259.

3. Elmaghraby, M. A ; Khalafalla, A. K_; Hassan, M. E ;
Soleiman, H. A. J, Indian Chem. Soc. 1986, 63, 910.

4. Jolly, V. S.; Pathak, M. J. Indian Chem. Soc. 1991, 68,
304,

5. Kumar, A ; Verma, R. S.; Jaju, B.P. J. Indian Chem, Soc.
1990, 67, 920.

6. Jolly, V. S.; Arora, G. D; Agarwal, 1. J. Indian Chem.
Soc. 1999, 67, 922.

7. Khalil, Z. H.; Khalil, A. S.; Khalaf, A. A. J. Indian
Chem. Soc. 1990, 67, 821.

8. Mohanty, S. K.; Padmanvan, S. Y.; Sundar, R.; Mittra, A.
A. Indian J. Chem. 1977, 158, 1146.

9. Hassaneen, H. M.; Mousa, H. A.; Shawali, A. S. J. Het-
erocyclic Chem. 1987, 24, 1665,

10. Farghaly, A. M.; Chaaban, I.; Khalil, M. A.; Behkit, A,
A. Arch. Chem. 1990, 323, 311. Chem. Abstr. 1990,
113,78329%.

11. Ankhiwala, M. D.; Naik, H. B. J. Med. Chem. 1989, 61,
176,

12. Kumar, A.; Saxena, K. X.; Lata, S.; Saxena, R. S.; Sri-
vastava, V. K. Indian Drugs 1990, 28, 111.

13. Barringtan, C. U.S, Patent 1975, 3925408; Chem. Abstr.
1976, 84, 135646v.

14. Kabli, R. A.; Khalaf, A. A.; Zimaity, M. T.; Kaddah, A.
M.; Al-Rifaie, I§. A. J. Indian Chem. Soc. 1991, 68, 47.

15.Singh, B. P.; Karmakar, P. K.; Mazumder, A. K. D;
Banerjee, K. P. J. Indian Chem. Soc. 1992, 89, 312.

16, Safak, C.; Tayhan, A.; Sarae, S. J. Indian Chem. Soc.
1990, 67, 571.

17.Joshi, K. C.; Pathak, V. N.; Sharma, S. J. Indian Chem.
Soc. 1984, 61, 1014,

18. Nielsen, A. T.; Houlihan, W. J. Org. React. 1963, 16, 1.

19. Stiles, M.; Wolf, D.; Hudson, G. V. J. Am. Chem, Soc.
1959, 81, 628.; Snoyce, D.; Reed, W. L. J. Am. Chem.
Soc, 1959, 81, 618.



96 J Chin. Chem. Soc., Vol 46, No. 1, 1999

20.Hill, G. A.; Bramann, G. M. Org. Synth., Coll. Vol. 1,
1944, 81.

21. Jacobs, T. L. in "Heterocyclic Compounds” Vol. 5, R, C.
Eldergield, John Wiley & Sons, New York, 1957; pp 47.

22, Milos, Z. in "The Production and Application of Fluores-
cent Brightening Agents”, Wiley, New York, 1982; pp
60, 87.

23, Andrisano, R.; Bellotti, A.; Coghi, E. Ann. Chim. 1964,
54, 1104, Chem. Abstr. 1965, 62, 6472f.

Ho

24, Johnson, W. S.; Schneider, W. P. Org. Synth., Coll. Vol.
4, 1963, 132

25.Maxwell, C. E. Org. Synth,, Coll. Vol. 3, 1967, 305.

26. Taskerman, S. V.; Bugai, A. l.; Nitchenko, V. M ;
Lavrushin, V. F. Khim Geserotsikl. Soedin. 1970, 399,

27.Ho, Y. W.; Wang, 1. J. J. Heterocyclic Chem. 1995, 32,
819,

28 Ho, Y. W.; Wang, L. J. Dyes and Pigments. 1995, 29, 295



