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leaeba and roots of A.  indica supplied to us by the Ayurvedia Aushadi 
Bhandar, Bombay, India. The Wisconsin school has since kindly 
identified our samples as A.  indzcn. Dean Heber W. Youngken, Jr . ,  
of the College of Pharmacy, University of Rhode Island, also has 
confirmed the identity of our samples as -4. indica by comparison 
with an authentic sample of A.  m d i c a  from the Harvard University 
Botanical hluseum. Microscopic studies of the two samples reveal 
that both are from the same plant and tisaucs including starch grariuleh 
and cellular components in both dried root samples seem to be iden- 
tical. Dean Youngken has informed us that comparative pharma- 
caognostic studies have not been concluded due to the non-availability 
of an authentic specimen of Cocculus lraeba DC and lack of snfficieiil 
information about it in the literature. 
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Some 2-Substituted 2H-1,4-Benzoxazin-3(4H)-anes 
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Although the heterocyclic system 2H-1,4-benzoxazin-3(4H)-one 
(I, R = H) has been known' since 1879, very few 2-suhstitiited de- 

rivatives of the ring system have been reported. The 2-meth~1,~  
2,2-dimethy1,3 the 2-isopropyl and 2-isobut,yl4 and t,he 2-benzy16 
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compounds have been prepared. However, no report of any study 
of biological activity was found. 

As part of our program on central nervous system agents, a number 
of compounds of type I have been prepared, where R is an alkyl group 
of one to six carbon atoms, benzyl or cyclohexyl. These were pre- 
pared by the known procedure4 of cyclizing an a-halo-o-hydroxy- 
alkanoylanilide by treatment with aqueous alkali. The compounds 
we have prepared and studied are characterized in Table I. 

As intermediates we have used the a-bromo-o-hydroxyalkanoyl- 
anilides I1 (Table 11), and these were prepared by the reaction of an 
a-bromo acid chloride with two molar equivalents of o-aminophenol 
in dioxane. Yields of crystalline product satisfactory for cyclization 
were very good, but in some cases it was difficult to obtain analytically 
pure bromo anilides, apparently because the tendency to cyclize 
during recrystallization resulted in contamination with the cyclized 
product. In the case of the condensation of a-bromohydrocin- 
namoyl chloride with o-aminophenol, the intermediate bromo anilide 
could not be isolated a t  all, but instead the cyclized product, 2-benzyl- 
3H-l,4-benzoxazin-3(4H)-one, was obtained in good yield. This 
compound has been prepared previously5 by reduction of the 2- 
benzylidene compound and physical constants agree well with those 
reported. 

The compounds a-bromo-a-ethyl-o-hydroxybutyranilide and a- 
bromo-a-ethyl-o-hydroxycaproanilide were also prepared. How- 
ever, several attempts to cyclize these compounds to the 2,2-diethyl 
and 2-ethyl-2-butyl derivatives of I were entirely unsuccessful. Mild 
conditions resulted only in recovery of unchanged bromo anilides, 
while more drastic conditions gave only intractable tars. 

It is conceivable that dehydrobromination of the compounds of type 
I1 might proceed by formation of an a,P- double bond to give the 
o-hydroxyalkenoylanilides of type 111, isomeric with compounds of 
type I. Therefore, for comparison, most of the compounds of type 
I11 corresponding to those of type I also have been prepared from the 
appropriate unsaturated acid chloride with two molar equivalents of 
o-aminophenol in absolute ether. Moureu' prepared o-hydroxy- 
acrylanilide from acrylyl chloride and o-aminophenol and Loudon 
and Ogg5 obtained the same compound by the action of alkali on 
o-hydroxy-P-chloropropionanilide. Huisgens and eo-workers have 
prepared o-hydroxycrotonanilide from crotonyl chloride and o-amino- 

(6) 0. Aschan, Ber., 20, 1523 (1887). 
(7) 
(8) 

C. Moureu, Ann. chim. e tphye . .  171 2, 186 (1894). 
R. Huisgen, H. Eder, L. Blazejewics, and E. Mergenthaler, Ann., 613, 121 (1951). 



1380 NOTES VOl .  5 

l 3  

5 
c L 



November, 1962 NOTES 1381 



phenol. They also prepared o-hydrosycinnamanilide, isomeric with 
'I-benzyl-2H-l,4-benzoxazin-3(4H)-one, and reported i t  to melt at 
IM0,  n-liereas the 2-benzyl heterocycle melts at 160-161 O 

The compounds of type I11 which were prepared are characterized 
in Table 111. I n  all cases, they are different from the compounds prc- 
pared by alkaline treatment of type IT compounds. Thus, it may 
be assumed that the latter reaction does indeed produce compounds 
of type I rather than of type 111. Furthermore, those of type 111 
do not give type I compounds on treatment with alkali under the 
conditions used for preparing type I from type IT. 

The compounds in Table I were screened for anticonvulsant and for 
hypnotic action in white rats. They were administered orally, a1 
hubpensions with 5% gum acacia, and at doses of 500 and 1000 mg. 'kg. 
i.arying degrees of depression were noted hut none of the (*ompounds 
hhowed any true hypnotic action. 
arch9 was uzed to test for anticonvulsant action. ilgainst 123 mg. 'kg. 
of pciztylr.nt.tetrazole. none of the rompoundb. in doses as high as 2000 
mg. 'kg , orally, showed a useful degree of anticonvulsant activity. 

The method of Evert 

ExperimentalIJ 

Cu-Brorno Acid Chlorides.-The knomn a-bromo at id chlorides \\ere preparcd I)y 
the, artion of thionyl chloride on the a-bromo avid if roxnmrrcially availablt. 
Otherwise, the acid was converted to thc, x i d  chl ) r ick  and broinindtcd IJ\ hro- 
mine in the presence of red phosphorus 

a-Bromocyclohexaneacetyl Chloride.--TIu. I ~ I J V  ( ompourid u ns prel).ii t t i  

I)Y the bromination of 64 g. of cyclohc\ant'acet\ 1 chloride n i th  64 g of ~ J I ( J I ~ U I I I  

and 0 5 g of red phosphorus at  120-125" in 5 5 hr The product \\as di'tilli tl 
twice to give 77 g (80% yield) of material iling a t  130-135" (24 mm Tlit 
produrt \1 as not analyzed, but it gavr thc dr ed  final product [after (widriiidtitni 
1% ith o-aminophenol and subsequent r> c h a t  
a-Bromo-o-hydroxyalkanoylanilides (Table II).--To J Ytirrr t i  .solutioii of 

0 3 mole of o-aminophenol in 250-300 11-11 of pririficd tlio\anth :tt about 30" \\ :LL 

ttdded 0.15 mole of the a-bromo acid rhloritic 111 about 5 min The resulting c ' \ o -  
thrrmic reaction raised the internal ternpixi atiirt, 15-30" 111 d frx minutes :inti 

o-aminophenol hydrochloride precipitated rapidlJ Thc reaction I\ as cwmpletrrl 
by a further period of 0.5-2 hr. on tht. steam bath The cooled inixturc ua. 
filtered, and the precipitate was washid n ith hot hcn7rrie, whit-h n as added t o  
the filtrate. The collected o-aminophenol hydrochloride general11 amountcd to 
95-100% of the calculated weight The filtrate then -a as evaporated to dryness 
under vacuum, and the dark bra\\ 11 residue was extracted with hot beruenc 
From the chilled extract was obtained the crude anilide which iisualiy melted 
only a few degrees below the analytical sample and was sufficientlv pure for cycli- 
zation. Further recrystallizations from mixtures of petroleum ether (75-90" ) 
and chloroform or benzene gave the analytically pure products, except in the cmr 

(9) G h l  E i e r r t t  and R K Richards J T'hnrmucol Czptl T h e r a p  81, 102 11944) 
(10) Melting and boilme points are uncorrected Inal> SPS are by Huffrnan Vicroanalvtlcrl 
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of the amyl and hexyl derivatives, which could not be obtained entirely pure after 
6 and 4 recrystallizations, respectively. 
a-Bromo-a-ethyl-o-hydroxybutyrani1ide.-This was prepared in the usual 

manner from o-aminophenol and a-brom0.a-ethylbutyryl chloride, a yield of 
71.5% of red product, m.p. 100.5-101.5", being obtained. The analytical sample 
was recrystallized twice more from petroleum ether (75-90") with charcoal de- 
colorization to give light cream-colored crystals, m.p. 101.5-102". 

Anal. Calcd. for CIIH1eBrNOP: C, 50.35; H, 5.64; Br, 27.92. Found: C, 
50.43; H, 5.45; Br, 27.63. 
a-Bromo-a-ethyl-o-hydroxycaproani1ide.-This compound was obtained in 82y0 

yield from o-aminophenol and a-bromo-a-ethylcaproyl chloride. The once- 
crystallized product melted at 93-95', Three crystallizations from mixtures 
of petroleum ether and chloroform gave nearly-white, fine needles, m.p. 9595.5'. 

Anal. Calcd. for C~~H~oBr?;O~:  C, 53.51; H, 6.42; N, 4.46. Found: C, 
53.50; H, 6.20; N, 4.28. 
a-Bromo-o-hydroxycyclohexaneacetanilide.-This compound was isolated 

as a dark red viscous oil which resisted all efforts a t  crystallization However, it  
gave the desired cyclohexyl compound (I, R = cyclohexyl) upon cyclization. 
2H-1,4-Benzoxazin-3(4H)-ones (Table I).-One-tenth mole of finely-powdered 

a-bromo-o-hydroxpalkanoylanilide was added rapidly to about 200 ml. of a stirred 
1 N sodium hydroxide solution a t  40-50'. The phenol dissolved readily and a 
precipitate began to appear within a few minutes. The mixture was heated by 
steam for 30 min., then was allowed to stand at  room temperature for several hr. 
The chilled mixture was filtered, and the collected brown solid was washed with 
cold water. Recrystallization of the crude products from petroleum ether with 
charcoal decolorization gave the pure products as white, nicely crystalline solids, 
insoluble in water and soluble in ths usual organic solvents. Yields generally 
decreased with increasing size of the alkyl group in the 2-position. 

a,@-Unsaturated Acid Chlorides.-These were prepared in the usual way by 
the action of thionyl chloride on the unsaturated acid. 2-Octenoyl chloride 
appears not to have been described previously. It was obtained in 80% yield 
by the action of 1.5 moles of purified thionyl chloride per mole of 2-octenoic acid 
in anhydrous benzene, allowed to react spontaneously for 2 hr., then heated to 
reflux for 45 min. longer. Distillation gave the product as a colorless liquid, 
boiling a t  93-95' (15 mm.), n% 1.4630. 

Found: C, 59.28; H, 8.09. Anal. 
o-Hydroxyalkenoylanilides (Table III).-To a stirred suspension of 0.2 mole 

of finely ground o-aminophenol in 200 ml. of anhydrous ether was added a solution 
of the unsaturated acid chloride in 50 ml. anhydrous ether, keeping the tem- 
perature below 30' by tap-water cooling. After the addition of ths acid chloride 
was complete, the suspension was stirred for an additional 2 hr. Water was added 
to dissolve the o-aminophenol hydrochloride. The ether layer was separated, 
washed, dried and evaporated. The residue was recrystallized from mixtures 
of petroleum ether and chloroform to give the pure products as white, nicely 
crystalline materials, insoluble in water and soluble in the usual organic solvents 
and in sodium hydroxide solution. 

Acknowledgment.-We are indebted to the Pharmacology De- 
partment of The Wm. s. Merrell Co. Division of Richardson-Merrell 
Inc. for the pharmacological results. 

Calcd. for CsH1,ClO: C, 59.81; H, 8.16. 


