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Studies with Polyfunctionally Substituted Heterocycles: New Synthesis of
Pyrido[5’,4:2,3][1,3,4]oxadiazolo[3,2-a]pyridine; Pyridazine;
1,3,4-Oxadiazole; and Pyrazolo[1,5-a]Pyrimidine Derivatives

Magda A. Barsy, Mohammed A. Elmaghraby and Saltwa M, Ahmed
Department of Chemistry, Faculty of Science, South Valley University, Aswan, Egypt

Cyanoacetohydrazide 1a reacts with 2 -arylhydrazoketons 2a,b and 3a,b in refluxing ethanol to yield
pyrido[5",4":2,31[1,3,4]oxadiazolo[3,2-alpyridine and pyridazine derivatives; in the absence of solvent
pyrazolo[1,5-alpyrimidine derivatives were obtained. The reaction of 2a,b and 3a,b with benzoylhydrazine

afforded 1,3 ,4-oxadiazole and pyrazolc derivatives.

INTRODUCTION

Polyfunctionally substituted condensed heterocycles
are biologically inieresting compounds, and their chemisiry
has received considerable recent interest.”* In previous
work part of our group have developed a new synthetic ap-
proach to polyfunctionally substituted bicyclic heteroaro-
_ matic compounds which are required as potential biode-
gradable agrochemicals via reacting cthyl 3-amino-3-
ethoxy-2-propenoate with benzoylhydrazine * In conjune-
tion with this work we report results of our investigation on
the behavior of cyanoacetohydrazide and benzoylhdrazine
toward 2-arylhydrazokctones. It has been found that ethyl
2-phenylhydrazo-3-oxobutyrate 2a reacts with cyanoacelo-
hydrazide 1a in refluxing ethanol in the presence of cata-
Iytic amounts of piperidine affording, unexpectedly, a prod-
uct of molecular formula corresponding to CosHisNyOs, (M”
4833, Struclurc Ba was assigned for the reaction product
based on analytical and spectral data. The IR spectra
showed characteristic absorption bands at 1670 and 222{)
cm™ due to the carbonyl and cyano groups, respectively.
The "H NMR spectra exhibited in addition lo the aromatic
proton region (& = 7.40-8.11), only one signal at (§ = 2.32)
corresponding to the two methyl groups. Moreover, e
NMR revealed all expected signals characteristic for com-
pound 8a.

A possible mechanisim for the tormation of 8a is de-
picted in Scheme 1. Under reaction conditions cyanoaceto-
hydrazide can be dimerized to 4. Formation of such a dimer
has been observed before 6. This dimer then condenses with
two molecules of 2a to yield 5. The elimination of two etha-
nol molecules from this adduct may provide 6. Losing
water leads to the tricyclic final product 8. In order to eluci-
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date the mechanism of formation of 8 the dimer 4 was syn-
thesized and allowed to react with 2a. The result was very
clear, and we oblained 8 quantitatively. The reaction of la
with 3a under the same reaction conditions atforded a prod-
uct with molecular formuta C1sHisNsO and (M* 267). Two
isomeric structures 10 and 11, were suggested, structure 10
was assigned for the reaction product based on 'H NMR
which revealed two methyl signals a1 § =2.65 and 2.30. 1
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this product was the isomer 11, the two methyl group signals
should be observed between & = 2.20, and 2.40, the forma-
tion of the pyridazine derivative 10 is assumed to proceed
via the reaction sequence shown in Scheme 11
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When 1a was heated with 2a at 150 °C for 10 min in
the presence of ammonium acetate a product with molecular
formula C;;H,\NsO; and (M” 269) was yielded. No cyano
absorption band was exhibited in its IR spectra. The 'H
NMR spectra clearly indicated all skeletal protons expected
in the aromatic region (8 = 7.43-8.54), one singlet at § =
2.20 corresponding (o a methyl group and one singlet at 6.42
due to the pyrazole 1H. Structore 14 was assigned for this
product based on speciral data and supported by elemental
analysis. Formation of 14 is believed to proceed via the in-
termediacy of monocyanoacetohydrazone derivative 12,
which then double cyclizes to the final isolable product 14
(Scheme IT1), Similarly, 1a was heated with 3a to afford 17
through the intermediacy of 15 and 16. The compound ex-
ists as an enolate form based on the IR and "H NMR spectra.

Compound 1b reacted also with 2a both in refluxing
ethanol catalyzed with piperidine and fusion in the presence
of ammonium acetate, in each case a product of condensa-
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tion and subsequent elimination of ethanol was obtained
{M* 306). Two isomeric structures, 18 and 19 seemed pos-
sible for the reaction products. Structure 18 was established
for the product obtained in refluxing ethanol based on 'H
NMR specira, which revealed in addition 10 the aromatic
protons region, one singlet at (6 = 2.83). IR spectra also ex-
hibit only one absorption band at 1710 cm™. These data can
only be intelligibly interpreted for 18. On the other hand
structure 19 was assigned for the other product based on
spectral data. Its '"H NMR revealed a singlet at (& = 2.00).
IR spectra showed two absorption bands at 1695, and 1655
cm” corresponding to the two carbonyl groups.
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When 2-arylhydrazoketone derivative 3a was sub-
jected to the previous refluxing and fusion reaction condi-
tions with 1b, two products were obtained, 20 and 21, in
good yields. According to their mass spectra the molecular
weights were found to be CiHi NGO (M' 304), and
CHaNs (M* 200), respectively. The IR spectra resembled
each other. The absorption band assigned for the amino
group was absent in the spectra of 20 and 21. This fact sug-
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gested that this group of the reagent paricipated in the reac-
tion. These spectral data and their analytical data confirm
that 20 and 21 are N-benzoylarylazopyrazole and aryla-
zopyrazole derivatives, respectively.

EXPFERIMENTAL

All melting points arc uncorrected. IR spectra were
recorded (KBr) on a pye-Unicam SP-1100 spectrophotome-
ter '"H NMR spectra were measured on a Varian EM-390
spectrometer with DMSO and CHCls as solvents and TMS,
as internal standard. C spectra were taken on a Bruker
Model WP-80 (internal standard: TMS).

Reaction of 2-arylhydrazoketones 2a,b and 3a,b with

ia or 1b

.'Methad 1

_ A suspension of an equimotar amounts {0.01) of 2a,b;
3a,b and the appropriate amount of 1a or 1b {(0.01 mol) in
ethanol was refluxed with piperidine (catalytic amounis) un-
til a precipitatc was formed (or until the reaction was com-
plete, tic control) time range from 3-6 hrs, the resulted solid
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Table 1. Analytical and Physical Data of New Compounds

Compd. MP'C Yield% Formula Calculated/Found
{solvent) (M.W) %C %H %N
8a 200 80 CasH16NgOs 63,93 330 2294
ethanol {488.47) 63.71 345 2285
8b 220 78  Cz2gHzoNgO3 65.11 3.90 21.69
ethanaol (516.52) 65.35 386 21.54
10a 270-1 75 C14HiaNsO  62.01 4.90 26.20
ethanol (267.29) 63.02 476 26.12
10b 285-6 70 CisHisNsO  64.04 538 2490
dioxane (281.32) 6427 5.09 24.69
14a >300 73 C13H1iNsO2  59.99 4.12 26.01
DMF (269.27) 60.21 393 2586
14b =300 70 C;aHpsNsO2 53936 4.63 24.72
dioxane (283.29) 5048 445 24.64
17a »300 65 C1sH1aNsO 62081 4.90 26.20
ethanol (276.29) 62.73 4.66 26.12
17b »>300 60 CisHigNsO  64.04 538 2490
ethanol (281.32) 64.24 5.19 2459
18a 220 80  Ci7Hi1aN4O2 65.66 4.61 18.29
ethanol (306.33) 6645 472 17.97
18b 205-7 80  C1sHigNaO2 6749 5.04 1749
dioxane (320.35) 67.33 496 17.15
19a 230 76 Ci1H1aN1O,  66.66 4.61 18.29
dioxane (306.33) 66.45 4.72 17.97
1%h 200-1 65 CigH1sNaO2 67490 504 17.49
dioxane (320.35) 67.11 5.13 17.85
20a 257-8 80 CigHisN4O  71.04 530 1841
ethanol {304.35) 70.85 5.11 1829
20b 215 75 CigHisN4O  71.68 5.70 17.60
dioxane (318.38) 7132 553 1785
21a 155-7 80  CiiHiaNg 65.98 6.04 2798
ethanol (200.25) 65.75 591 27.69
21b 170 80 C12H14Ng 67.27 639 26.15
ethanol (21427 67.11 643 26.21

product formed was collected by filtration and crystallized
trom the proper solvent (ct. Table 1).
Method 2

Equimolar amounts (0.01 mol) of 2a,b and 3a,b and
the appropriate amount of 1a or 1b (0.01 mol) in presence of
a small amount of ammonjum acetate were heated in an oil
bath for about 15-20 min. at 150-160 °C. The reaction mix-
ture was allowed to cool and was triturated with ethanol.
The resulted solid product formed was collected by filtra-
tion and crystallized from the proper solvent (ct. Table 1),
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Table 2. IR and 'H NMR Data of Newly Synthesized Compounds

Barsy et al.

Compound '"H NMR (DMSO-dg) ppm IRem™
8a 2.32 (s, 6H, 2CHa); 7.40-8.11 {m, 10H, aromatic protons) 2930 (CHa1); 2220 (CN): 1670
(CO); 1620 (N=N)

8b 2.18 (s, 6H. 2CHa3); 2.35 (s, 6H, 2CH3); 7.50-8.22 2990 (CH4); 2220 (CN); 1665
(m. 8H, aromatic protons) (COY), 1630 (N=N)

10a 2.65 (s, 3H, CH3); 2.80 (s, 3H, COCHs); 7.50-8.01 3500-3200 (NHa); 2220 (CNy;
{(m, 5H, aromatic protons); 8.56 (br, 2H, NH>) 1715 (CO); 1630 (C=N)

10b 2.12 (s, 3H, CH3}); 2.66 (s, 3H, CH3), 4440-3200 (NHz): 2220 (CN);
8.2 (s, 3H, COCH3); 7.65-8.22 (m, 44, aromatic protons); 1723 (CO); 1640 (C=N)
8.66 (br, 2H, NH3)

14a 220 (s, 3H, CHa); 6.42 (s, 1H, ptrazole}; 7.43-8.54 3340-3325 (NH, OH); 1660 (CO)
{(m, 5H, aromatic protons); 9.45 (s, 1H, OH)

14b Insoluble in available NMR solvents 3345-3350 (NH, OH); 16465 (CQ)

17a 2.11 (s, 3H, CH3); 2.22 (s, 3H, CHa); 6.53 (s, 1H, pyrazole) 3465-3330 (OH); 1630 (N=N)
7.43-8.54 {m. 5H, aromatic protons): 9.22 (s, lH, OH)

17b 2.11 (s, 3H. CHs); 2.34 (s, 3H, CHs); 2.45 (s, 3H. CH3): 3370-3320(OH): 1632 (N=N)
6.71 (5. 1H, pyrazole}; 7.90-8.54 {m, 4H. aromatic protons)

18a 2.83 (s, 3H, COCH3); 6.96-7.52 (m, 10H, aromatic protons); 3300 (NH); 1710 (CO)
7.92 (br, 1H, NH)

18b 2.17 (s, 3H, CHs); 2.80 (s, 3H, COCHz3); 7.09-8.01 3350 (NH); 1715 (CO)
{m, SH, aroprotons); 8.34 (br, 1H, NH)

19a 2.00 (s, 3H, CH3); 7.50-8.11 {m, 11H, aromatic and, 3200-3051 (NH); 1695, 1655
NH protons) (CO); 1632 (C=N)

19b 1.82 (s, 3H, CHa); 2.11 (s, 3H, CH3); 7.65-8.3] 3220-3142 (NH); 1700, 1650
(m, 11H, aromatic and NH protons) (CO); 1632 (C=N)

20a 1.80 (s. 3H. CHa); 2.11 (5. 3H. CH3); 7.55-8.60 1675 (CO); 1625 (N=N)
{m. 10H, aromatic protons)

21a 1.55 (s, 3H. CHa}; 2.15 (s, 3H, CHaJ; 2.25 (s, 3H, CHs): 3220-3050 (NH); 1630 (N=N}

7.69-8.75 (m. 6H, aromatic and NH protons)

Received October 28, 1097,

Key Words

Seleem, M. A. J. Chem. Res. (5) 1991,

3. Elnagdi, M. H.; Elmoghayar, M. R. H.; Egemeie, G. E.

Pyrido[5°,4":2,3][1 ,3,4Joxadiazolo[3,2-a)pyridine;
1,3,4-Oxadiazole.

REFERENCES

1. Boumabh, P. Y;; Haider, N.; Heinisch, G. J. Heterocyclic

Chem. 1989, 25, 933.

2. Elnagdi, M. H_; Ghozlan, S. A. S.: Abdel Razik, F. M.;

H. "Chemsitry of Pyrazolopyrimidines" in Advances in
Heterocyclic Chemistry, 1987, 41, 320, Ed. AR. Ka-
tritzky, Academic Press, New York.

4. Elnagdi, M. H.; Erian, A. W.; Sadek, K. U_; Selim, M. A.
J. Chem. Res (M). 1996, 1119,

5. Elnagdi, M. H.; Torahim, N. S.; Abdelrazek, F. M.; Erian,
A W. Liebigs Ann. Chem. 1988, 909,

6. Ried, W ; Peuchert, K. P. Liebgs Ann. Chem. 1962, 660,
104.



