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Thirty new 2H-l,Pbenzoxazin-2-ones (I)  were prepared by the reaction of 0-aminophenols with a-keto esters. 
Wide pharmacological testing disclosed some interesting activities but little that was general for the series. 

2H-1,4-Benzoxazin-2-ones (I) may be considered as 
4-azacouniarins. 

In 1897, Wislicenus and co-workersl reported this 
ring system as resulting from the condensation of a- 
keto esters with o-aminophenols. Later Biekert, 
et C L Z . , ~  prepared a considerable number of such com- 
pounds; but except for a passing reference to bacteri- 
ological testing, no mention was made of biological 
properties. 

Our interest in the chemistry of nitrogen-containing 
couniarins3 and our desire to test these conipounds for 
a variety of biological effects prompted us to prepare 
a number of 2H-1,4-benzoxazin-2-ones. These are 
listed in Table I. The method used for this prepara- 
tion was essentially that of Wislicenus’ and of BiekerL2 
However, no single procedure was found applicable in 
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all cases. The more reactive combinations of o- 
aminophenol and a-keto esters reacted at room tem- 
perature and the product needed only recrystalliza- 
tion. Less reactive combinations required heating at 
various temperatures up to 175”. Some of the prod- 
ucts were difficult to purify, requiring sublimation and 
repeated crystallization. Most of the reactions were 
run only once so the yields may be far from optimum. 
However, the preparation of 3-methyl-2H-l,4-benzox- 
azin-2-one (1) was more extensively investigated. 
Whereas methyl pyruvate reacted a t  room tempera- 
ture with o-aminophenol to give the desired compound 
in excellent yield, ethyl pyruvate, under identical 
conditions, gave only a small amount of a compound 
of unknown structure. At higher temperatures, ethyl 
pyruvate gave a poor yield of 1. Some other ethyl a- 
keto esters gave good yields of benzoxazinones but, 
since the corresponding methyl esters were not avail- 
able, it is not known whether these would have given 
still better yields. 

An attempt was made to extend the reaction to o- 
aminobenzenethiol. However, with ethyl phenyl- 
glyoxylate, only the benzothiazoline I1 was obtained. 

(1) 11’. Wislicenus and  W Beckh, Ann. Chem., 296, 339 (1897); W. Wis- 
licenus and F. Schultz, %bad ,  436, 55 (1924), W. Wislicenus and E. hlund- 
inger, tbad., 436, 62 (19241, W. Vislicenus and  H.  Bubeck, i b t d . ,  436, 113 
(1924). 

(2) E. Biekert, D. Hoffmann, and  F. J. Meyer, B e v ,  94, 1664, 1676 
(1961). 
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Pharmacology.-These compounds were subjected 
to a wide variety of pharmacological tests. They 
proved suprisingly nontoxic. Except as noted below, 
all had mouse intraperitoneal LD50 values4 greater 
than 1000 mg/kg. The simplest meniter of the series, 
1 (Table I), had LD50 = 650 mg/kg, 30 had LDso = 
422, and some of those containing phenolic hydroxyl 
groups were more toxic : 3,650; 4,200; and 10,300. 

Except for CNS depression at high doses, there 
seems to be no activity general for the series. How- 
ever, the following results seem worthy of mention. 
Compound 4 (Table I) inhibited 0-methyltransferase 
in vitro5 1 0 0 ~ o  at M ) ,  and 10 
inhibited this enzyme 97% at  
N), Compound 4 inhibited 5-hydroxytryptophan 
decarboxylase in vitro6 88% at loM2 JI (150 = 2 X 

M ) ;  28 protected mice against lethal doses of 
epinephrine 100% at  200 mg/kg, 67% at  100 mg/kg, 
and 33% at  50 mg/kg. The following compounds 
caused a decrease in motor activity? when given intra- 
peritoneally to mice: 6, 74% decrease at 200 mg/kg; 
8, 68% at 200 nig/kg; 10, 48% at  60 mg/kg; and 11, 
74% at  200 mg/kg. Three compounds mere effective 
in the “fighting mouse’’ test8 when administered in- 
traperitoneally in low doses: 12, ED50 (dose effective 
in 50% of the mice) = 7 nig/kg; 13, ED,, = 9 mg/kg; 
and 25, ED,, = 7 mg/kg. 

Compound 22 was found to inhibit contractions of 
guinea pig ileum produced by slow reacting substance 
A (SRS-A) . g  

Compounds 12-14, 21, 25, and 30 gave indication 
of antitumor activity as shown by cytotoxicity toward 
KB cells in agar by zone inhibition and/or by tube 
dilution. Io 

Compounds 8, 17, 25, 26, 28, and 31 were found to 
cause a reduction in excess of 30% (relative to controls) 

JI (I5,, = 3 X 
JI (Iao = 2 X 

It gave 2,5-50% inhibition at  G pg/3 ml. 

(4) For methodology see: 

(5) J. Axelrod, Science. 126, 400 (1957). 
(6) C. T. Clark, A. FVeissbach, and S. Udenfriend, J. Bid.  Chem., 210, 

(7) R. B. hloffett and P. H. Seay, J .  M e d .  P h a r m .  Chem., 1, 229 (1960). 
(8) G. A. Youngdale, D. G. Anger, W. C. Anthony, J. P. DaVanzo, M. E. 

Greig, R. V. Heinzelman, H. H. Keasling, and J. Szmuszkovicz, ibid. ,  7, 415 
(1964). 

(9) hlethod of W, E. Brocklehurst, Ciba Foundation Symposium on 
Histamine, C. hl .  O’Connor, Ed.. Little, Brown and Co., Boston, hlass., 
1956, p 175. 

(10) C. G. Smith, K. L. Lummis, and J. E. Grady, Cancer Res. ,  19, 847 
(1959). 

R. B. hIo5ett ,  A. R. Hanze, and P. H. Seay, 
ibid., 7, 178 (1964). 
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of radioactive lipids extracted from the carcass of mice 
that had been previously injected with 14C-glucose 
(uniformly labeled). 

Experimental Section1' 
General Procedure for Preparation of 2H-1,4-Benzoxazin-2- 

ones.-The requisite o-aminophenol and a-keto ester were mixed 
without solvent, under nitrogen, in the amounts given in Table 
I. The mixture was allowed to stand at room temperature or 
heated as indicated. The methods of working up the reaction 
mixture varied widely but unless otherwise indicated the product 
was heated to boiling with ethanol and cooled. The resulting 
solid was collected and recrystallized from the indicated solvent. 
3-Methyl-2H-1,4-benzoxazin-2-one2 (l).-A mixture of 10.9 

g (0.1 mole) of o-aminophenol and 20.4 g (0.2 mole) of methyl 
pyruvate was allowed to stand at  room temperature. The solid 
slowly dissolved giving a dark solution and in about 1 hr crystals 
started to separate. After standing several days the mixture 
was boiled with 100 ml of methanol dissolving most of the solid. 
After cooling, the mixture was filtered, giving 0.52 g of solid 
which was recrystallized from a mixture of DMF, methanol, 
and water; mp 245-247". 

The methanol filtrate was evaporated and the residue recrystal- 
lized from 95y0 ethanol giving 11.34 g (70.57,) of brown crystals, 
mp 95-96'. A sample was purified by sublimation and recrystal- 
lization from ethanol; mp 101-103". 

A run under identical conditions using 23.6 g (0.2 mole) of 
ethyl pyruvate instead of methyl pyruvate became quite warm 
on standing. The resulting liquid did not crystallize even on 
seeding. On long standing it crystallized poorly. The solid 
was collected, washed with cold ethanol, and recrystallized from 
ethanol giving 2.7 g of cream-colored solid of unknown structure, 
mp 217-220". Other runs a t  100-130" using ethyl pyruvate 
gave up to 17% yields of 3-methy1-2H-l,Pbenzoxazin-2-one. 

4-Aminopyrogallol.12-A solution of 10.27 g (0.06 mole) of 4- 
r~itropyrogallo112 in 100 ml of 95% ethanol was hydrogenated 
with 0.2 g of platinum oxide catalyst a t  3.5 kg/cm* and room 
temperature. After about 4 hr approximately the theoretical 
amount of hydrogen had been absorbed. A light red-brown 
solution containing considerable solid was obtained. This dark- 
ened rapidly in air and was kept under nitrogen as much as pos- 
sible. The solid was dissolved by warming with more ethanol. 
The solution of the free base was filtered from the catalyst and 
used without isolation. 

Hydrochloride.-When 1 equiv of HCl was added to the solu- 
tion before hydrogenation, the uptake of hydrogen was much 
faster and the resulting solution of the hydrochloride was much 
lighter in color. However, even the hydrochloride tended to 
darken in air. 

Ethyl 7-Methoxy-2-oxo-2H-l,4-benzoxazin-3-acetate (9).- 
A suspension of 15.3 g (0.1 mole) of 5-methoxy-2-nitrosophenol 
in 150 ml of ethanol and 8.26 ml (0.1 mole) of concentrated 
HC1 was hydrogenated with 0.2 g of platinum oxide a t  room 
temperature and 3.5 kg/cma. Approximately the theoretical 
amount of hydrogen was absorbed in 4 hr and the uptake stopped. 
The brown solution was filtered from catalyst and 25.2 g (0.012 
mole) of the sodium salt of diethyl oxalylacetate was added. 
After shaking for 0.5 hr the solvent was distilled and the dark 
residue was heated under nitrogen in a bath a t  140-150' for 1 
hr. The residue was dissolved in ethanol, filtered, and evapo- 
rated to dryness in vacuo. The residue was sublimed up to 200' 
(0.01 mm) giving a gummy solid. By fractional crystalli- 
zation from ethanol a small sample of the desired compound 
was obtained. 

7-Methoxy-3-phenyl-2H-1,4-benzoxazin-2-one (21).-A 
suspension of 20.6 g (0.134 mole) of 5-methoxy-2-nitrosophenol 
in 150 ml of ethanol was hydrogenated with 0.2 g of platinum 
oxide at room temperature and 3.5 kg/cm2. About 83% of 
the theoretical amount of hydrogen was rapidly absorbed and 
the uptake stopped. The mixture contained crystalline solid 
which rapidly turned dark in air. To this mixture 17.8 g (0.1 
mole) of ethyl phenylglyoxylate was added and the mixture was 

Its structure is unknown. 

(11) Melting points were taken in capillary tubes wlth a partial-immersion 
thermometer. Calibration of the  apparatus against standard compounds 
showed no need for correction. Infrared and ultraviolet spectrs were ob- 
tained on these compounds and were in accordance with the  proposed struc- 
tures. 

(12)  A. Einliorn, J. Cobliner, and H. Pfeiffer, Ber., 37, 100 (1904). 




