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2-Methyl[3,1]benzoxazin-4-one (/) is casily accessible, but its chemistry has not been
investigated enough.

Structure similarity between / and phthalic anhydride encouraged us to investigate
the reaction of I with compounds bearing active methylenes namely diethyl malonate,
ethyl acctoacetate and acetylacctone in presence of zinc chloride. Thus new compounds
II, I and IV were synthesized. Those compounds were used as precursors for the syn-
thesis of various spiroheterocycles.

EXPERIMENTAL

The time required for completion of the reaction was monitored by thin layer chromatography (TLC).
Melting points were determined in open glass capillaries and are uncorrected. IR spectra were re-
corded in KBr pellets on a Shimadzu IR 470 infrared spectrophotometer. 'H NMR spectra were
measured in (CD;),SO, chemical shifts are given in ppm (3-scale). Microanalyses were determined
on a Perkin-Elmer 240C microanalyzer. Data for synthesized compounds are given in Table I.

Preparation of 2-Methy![3,1]benzoxazin-4-one (1)

This compound was prepared according to the reported procedure!.

Synthesis of 3,3-Bis(ethoxycarbonyl)-2-methyl-3,4-dihydroquinolin-4-one (II),
3-Acetyl-3-ethoxycarbonyl-2-methyl-3,4-dihydroquinolin-4-one (/II) and
3,3-Diacetyl-2-mcthyl-3,4-dihydroquinolin-4-one (/V); General Procedure

Compound I (16.1 g, 0.1 mol) was treated with 16.0 g (0.1 mol) diethyl malonate or 13.0 g (0.1 mol)
ethyl acetoacetate or 10.0 g (0.1 mol) acetylacetone in the presence of anhydrous zinc chloride (13.6
g, 0.1 mol) and heated at 160 — 180 °C for 30 min. The reaction mixture was cooled to room tem-
perature, diluted with 200 ml 10% HCI and extracted with chloroform. The chloroform was removed
under reduced pressure using rotary evaporator. All the residue separated in each case was triturated
with petroleum ether or diethyl ether. The solid products were crystallized from ethanol and afforded
pale yellow crystals of 1, III and IV, respectively.
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(2-Mcthyl-3,4-dihydroquinolin-4-one)-3-spiro-4'~(3',5'-dioxopyrazolidine) (Va) and
(2-Methyl-3,4-dihydroquinolin-4-one)-spiro-4'-(1'-phenyl-3',5'-dioxopyrazolidine) (Vb)

A mixture of 0.001 mol of 1, 0.0015 mol of 99% hydrazine hydrate or phenylhydrazine in a mixture
of ethanol-pyridine 3 : 1 was refluxed for 4 h. Compounds Va and Vb, respectively, were obtained
after the concentration of the reaction mixture, cooling and pouring into cold 10% IICI. The products
were filtercd, separated and crystallized from the proper solvent.

(2-Methyl-3,4-dihydroquinolin-4-one)-3-spiro-4'-(3',5'-dioxoisoxazolidine) (VI)

A mixture of 0.001 mol of /I and 0.0015 mol of hydroxylamine hydrochloride in 15 ml pyridine was
refluxed for 5 h. The reaction mixture was cooled and poured into 20 ml of 10% hydrochloric acid
to afford VI.

(2-Methyl-3,4-dihydroquinolin-4-one)-3-spiro-5'-(hexahydro-2',4',6'-trioxopyrimidine) (VI/a) and
(2-Mcthyl-3,4-dihydroquinolin-4-one)-3-spiro-5'-(hexahydro-4',6'-dioxo-2'-thioxopyrimidine (VIIb)

A solution of 0.001 mol of /I and 0.0015 mol of urea or thiourea in 25 ml of ethanol-pyridine mixture
3 : 1 was refluxed for 5 h. The reaction mixture was cooled to room temperature, then poured into
iced 10% hydrochloric acid solution whereby VIla and VIIb, respectively, were separated as pale yel-
low crystals.

(2-Methyl-3,4-dihydroquinolin-4-one)-3-spiro-4'-(3'-methyl-5'-oxopyrazoline) (VIIa) and
(2-Methyl-3,4-dihydroquinolin-4-one)-3-spiro-4'-(3'-methyl-5'-oxo-1'-phenylpyrazoline) (VIIIb)

A mixture of 0.001 mol of /II, 0.0015 mol of hydrazine hydrate or phenylhydrazine in a mixture of
ethanol-pyridine 3 : 1 was refluxed for 5 h. Compounds VIlla and VIIIb were obtained after the
concentration of the reaction mixture, cooling, pouring into cold dilute hydrochloric acid and filtra-
tion.

(2-Methyl-3,4-dihydroquinolin-4-one)-3-spiro-4'-(3'-methyl-5'-oxoisoxazolidine) (IX)

A mixture of 0.001 mol of /I/ and 0.0015 mol hydroxylamine hydrochloride in 15 ml pyridine was
refluxed for 5 h. The reaction mixture was cooled to room temperature and poured into dilute hydro-
chloric acid to yield IX as pale yellow crystals.

(2-Mcthyl-3,4-dihydroquinolin-4-one)-3-spiro-5'-(4'-methyl-2',6'-dioxo-1',2',5',6'-tetra-
hydropyrimidine) (Xa) and (2-Mcthyl-3,4-dihydroquinolin-4-one)-3-spiro-5'-(4'-methyl-
6'-0x0-6'-thioxo-1',2',5',6'-tetrahydropyrimidine) (Xb)

A solution of 0.001 mol of /Il and 0.0015 mol of urca and thiourea in a mixture of ethanol-pyridine
3 : 1 was refluxed for 4 h, cooled to room temperature, then poured into cold dilute hydrochloric acid
whereby Xa and Xb were separated as pale yellow crystals.

3-Acetyl-3-acetylhydrazone-2-methyl-3,4-dihydroquinolin-4-one (X7a) and
3-Acetyl-3-acetylphenylhydrazone-2-methyl-3,4-dihydroquinolin-4-one (X7b)

A mixture of 0.001 mol of IV and 0.0015 mol of 99% hydrazine hydrate or phenylhydrazine in a
mixture of ethanol-pyridine 3 : 1 was refluxed for 5 h. The products were obtained after the concen-
tration of the reaction mixture, cooling and pouring into cold dilute hydrochloric acid, then filtered
off to give XIa or XIb, respectively, as pale yellow crystals.
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3-Acetyl-3-(1-hydroximinoethyl)-2-methyl-3,4-dihydroquinolin-4-one (XII)

A mixture of 0.001 mol of IV and 0.0015 mol of hydroxylamine hydrochloride in 15 ml of pyridine
was refluxed for 5 h. The reaction mixture was cooled and poured into 20 ml of dilute hydrochloric
acid to give XII.

(2-Methyl-3,4-dihydroquinolin-4-one)-3-spiro-5'(4',6'-dimethyl-2'-ox0-2',5"-dihydro-
pyrimidine) (X//la) and (2-Methyl-3,4-dihydroquinolin-4-one)-3-spiro-5'-(4',6'-dimethyl-
2'-thioxo-2',5'-dihydropyrimidine) (X7/Ib)

A solution of 0.001 mol of IV and 0.0015 mol of urea or thiourca in a mixture ethanol-pyridine 3 : 1
was refluxed for 4 h and then cooled to room temperature, poured into cold 10% hydrochloric acid
solution whereby XIIla or XIIIb, respectively, were separated.
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