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This was prepared from p-nitro benzaldehyde by
Azlactone synthesis.

9NTRODUCT[ON

mixture of p-nitro benzaldehyde (15.4 mL), hippuric acid (12 g) acetic anhydride

(18mL) and anhydrous Sodium acetate (6 g) was heated under reflux when the mixture
become homogenous in about half an hour. The resulting solution was boiled for a further one
hour, cooled and then left in an ice chest overnight. The precipitated yellow solid was
removed by filtration, washed several times with cold water and then with boiling water.

The azlactone obtained above was heated under reflux with solution of sodium hydroxide
(25 g in 100 mL) for one hour.

The reaction mixture was then cooled with water (150 mL) and the saturated with sulphur
dioxide. The reaction mixture was then filtered the filtrate was heated on a sodium bath in an
open dish with conc. Hydrochloric acid (75 mL) and then cooled. The precipited p-nitro
phenyl pyruvic acid was collected and crystallized from benzene.

The crystals was collected by filtration and heated under reflux in a round bottom flask
with excess of hydrogen peroxide.

The reaction mixture was cooled and the separated solid was collected by filtration. It was
washed with cold water and recrystallised from hot water to give crystals of m-nitro phenyl
acetic acid 12-6 g, (m.p. 151°C (U** — m.p. 152°C).

pREl’ARATlON OF ETHYL-p-NITROPHENYL ACETATE

mixture of p-nitrophenyl acetate acid (20 g) absolute alcohol (40 mL) and conc.

sulphuric acid (2 mL) as heated on a water bath for two hours under the condition of reflux.
The reaction mixture was then left a room temperature overnight. The excess of ethanol was
removed by distillation water was used to wash the residual solution and then with (10%)
sodium bicarbonate solution and again with water several times. The residual liquid was dried
over execrated magnesium sulphate and distilled. The distilate on cooling overnight yellowish
crystal was obtained m.pt. 64°C (Lit 131 m.p. — 63.3°C).
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pREPARATlON OF -p-NITROPHENYL ACETATE HYDRAZIDE

his preparation was done by reacting ethyl-p-nitrophenyl acetate and hydrazine.

Following the standard method of Vogel®, ethyl p-nitrophnyl acetate (10 g) in ethanol
(30 mL) was heated with hydrazin hydrate ( mL 90%) for three hours till the volume of the
solution was reduced half, pale yellow solid was separated out on cooling the solution. The
solid was collected by filtration and recrystallisation from ethanol to furnish pure p-nitropheyl
acethydrizide (7.2 g) as pale yellow crystal m.p. 165°C (Lit**" m.p. — 167°C).

Analysis
Found N-20.90%
Calculated for CgHgN3;O5 21.53%

pREPARATION OF -p-NITROPHENYL ACETYLE CHLORIDE

Ehosphorus penta chloride (4.5 g) was added to a solution of —p- nitrophenyl acetic acid

(5 g) in dry chloroform (40 mL) and then mixtrue was heated on a water with shaking for two
hours.

The excess of phosphorus oxy chloride was removed by distillation under reduced
pressure. The residual liquid on cooling in the chest, gave solid which was separated by tetra
chloride to furnish be pure crystals of p-nitrophenyl chloride (4.2 g)

m.p. 45°C (lit"*! m.p. 46-47°C).
pREPAKATION OF -p-NITROPHENYL ACETAMIDE

Elace 3 mL of concentrated ammonia solution in a 18 mL flask and cool in ice. 1.0 g of

redistilled carboxylic acid chloride drop by drop from a reparatory funnel whilst shaking the
flask frequently. Filter off be precipitated acid amide was with a little cold water and
recrystallised from hot water. The crystals were dried upon filter paper in the air. The yield of
pure acid amide is 1.0 g. m.p.39°C (Lit m.p. 39°C).

pKEPARATlON OF -p-NITROPHENYL ACETHYDRAZIDE

(This preparation was done by reacting p-nitropheyl acetic acid chloride and hydrazine).

oIIowing the method of Vogel, p-nitrophenyl acetic acid chloride (3 g) in carbon

tetrachloride (10 mL) was heated with hydrazine hydrate (5 mL 90%) for three hours under
reflex, when homogeneous mixture was obtained. The volume of the solution was reduced to
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half, this solution was then cooled, pale yellow solid was separated which was collected by
filtration. Recrystallisation of the solid from methanol furnished p-nitrophenyl acethydrazide
(2.1 g) as light yellow crystal m.p. 165°C (Lit*** m.p. 167°C).

pREPARATION OF 2, 5-di-(p-NITROBENZYL)- 1, 3, 4-TRIAZOLE

(By heating reaction between p-nitrophenyl acethydrazide and p-nitrophenyl acetamide).

his reaction was done under various conditions.

(a) With Phosphorus pentoxide :

A mixture of p-nitrophenyl acethydrazide (0.5 g) p-nitrophenyl acetamide (0.3 Q)
phosphorus pentoxide (0.02 g) in carbon tetrachloride (2 mL) was heated on water bath for
four hours. The completion of reaction was indicated by TLC examination. Reaction mixture
was left at room temperature overnight. The separated solid was triturated with benzene and
ethanol and then recrystallised from ethanol to furnish light yellow crystals of pure 2, 5-di-(p-
nitrobenzyl)-1, 3, 4-triazole (0.40 g) m.p. 212°C.

Analysis
Found 20.15%
Calculated for C;,H;3N5O05 20.77%

IR (Stretching frequencies)

KBr 1590 cm ~* for C=N stretching

Vinax 2905cm ™ for C=H stretching
(Showing the pressure of —CH, — grasping)
.... for C-N bending

3250cm™ for N

|
H

1620cm ™ for showing disentitled bell zone

1540cm™ for aromatic nitro group.

(b) With dry hydrogen chloride :

A mixture of a mixture of p-nitrophenyl acethydrazide (0.5 g) p-nitrophenyl acetamide
(0.4 g) in benzene (2 mL) was heated under condition of reflux on water bath for five hours
and dry hydrogen chloride gas was passed in this reaction mixture slowly. The progress of the
reaction was carried out time to time by TLC examination.
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The completion of was indicated by TLC examination and then reaction mixture was set
aside at room temperature overnight. The yellow solid separating from the reaction mixture
was triturated was aqueous sodium bicarbonate, washed with cold water and recrystallised
from ethanol to furnish the pure triazole (0.45 g) m.p. and mixed m.p. 212°C.

(c) Direct on heating :

A mixture of p-nitrophenyl acethydrazide (0.5 g) p-nitrophenyl acetamide (0.4 g) in
benzene (2 mL) was heated under reflux for six hours and placed at room temperature
overnight. The yellow solid separating from the reaction mixture was obtained from filtration
and recrystallised from ethanol to furnish the pure triazole (0.15 g) m.p. and mixed m.p.
211.5°C.

(d) In pyridine on heating :

A mixture of m-nitro phenyl acet hydrazide (0.5 g), m-nitro phenyl acetamide (0.4 g) and
pyridine (1 mL) was heated on a water bath for four hours. The completion was indicated by
TLC. The reaction mixture was then left overnight and yellow solid obtained. This was
washed with benzene and ethanol, Recrystallisation of the solid from ethanol gave the pure
trizole as yellow crystals (0.2 g) m.p. and mixed m.p. 167°C.

ZEFERENCES

H. Wieland, “Die Hydrazine” Venlog Stuttgart, 1913-P-126.

L. Knorr Ber, 18, 31, 931, 2256 (1885).

L. Knorr Ann, 236, 137 (1887)

B.G. Zammermann and H.L. Lochla, J. Amm. Chem. soc-60 2456 (1938).

C. Fredel and A. combes, Bull, soc. chem (France) (B) 11, 115 (1894).

H. Wieland, “Die Hydrazine” Venlog Stuttgart, 1913-P-127.

T. Ajello and S. Cusmano, Gazz, Chim etal, 70, 765, C.A. 35, 3643 (1940).

B. Robinson, “The Fisher Indole Synthesis” Chem. Rev. 63, 373 (1963).

R. Robinson and G.M. Robinson, J. Chem. Soc. 113, 639 (1919), 125, 827(1924).
C.F.H. Allen and C.V. Wilson, J.Amm.Chem.Soc. 65, 611 (1943).

Thesis submitted to R.N. Thakur to L.N. Mithil, University, Darbhanga (1990).

Chemical Abstract, Published by American Chem. Society Vol. 103, No.6 Page 605,103, 87830, n
(1985) and vol-106, no-10 page 683, 106, 156384 w (1987).

13. AlLin Trains inst. pure Chem. Regents (USSR) No-1765 C.A. 2671 (1939).
14. M. Freri, Attix Cougr. Chem 3 150, C.A. 34, 100 (1939).

15. M. Freri and A. Solza, C.A. 34, 4730.

16. A.O. Shenko, C.A. 32, 3334.

© ® N o gk owDdPRE

I
N P o



