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pounds in dogs and hypnotic activity in mice. Re- 
cently, however, antiinflammatory properties have 
been observed for a new halogen derivative, 
2-(2-chloroethyl) -2,3-dihydro-4H- 1,3-benzoxazin - 4- one 
(chlorthenoxazine) . 4  5 , 6  These findings prompted us 
to further investigate the benzoxazinone structure 
and to prepare a series of derivatives of the general 
formula (Ia), where R = alkyl, alkylaryl, phenyl, and 

Ia 

n = 1 or 2. Furthermore, in view of the interesting 
properties exhibited by 1,2-diphenyl-4-[2-(phenylsul- 
finyl)ethyl]-3,5-pyrazolidinedionei the corresponding 
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sulfoxides Ib  and sulfones IC of Ia  have been prepared. 

the reaction sequence 
The compounds Ia, where n = 2, were prepared by 

HCl R S H  

C2HsOH KOH 
CH*=CHCHO - CH&lCH,CH(OC,H,)z - 

RSCH$CHzCH( OC2Hj)z 

S-Substituted 3-thiopropionaldehyde diethyl acetals 
were prepared readily from 3-chloropropionaldehyde 
diethyl acetal by reaction with the corresponding mer- 
captans in ethanolic sodium ethoxide solution. Some of 
these thio derivatives of aldehydes, as 3-(phenylthio)- 
propionaldehyde diethyl acetal, are not reported in Dhe 
literature. The subsequent condensation of salicyl- 
amide with S-substituted 3-thiopropionaldehyde diethyl 
acetals was accomplished by bubbling in a nonpolar 
solvent a t  50-60°, a stream of dry hydrogen chloride 
in the presence of glacial acetic acid (Method A). The 
products Ia, where R = aryl and alkylaryl and n = 2 ,  
are solids a t  room temperature, whereas those where R 
= alkyl exhibit, on lengthening of the alkyl chain, a 
tendency to  become liquids. The compounds Ia  were 
prepared also by another procedure, ie., by treating 
chlorthenoxazine with sodium or potassium salts of 
the corresponding mercaptans using ethanol as a sol- 
vent (Method B) , 

In  addition to the compounds Ia, 2,3-dihydro-2- 
[ (phenylthio)methyl]-4H-1,3-benzoxazin-4-one was pre- 
pared by treating, under the same conditions, salicyl- 
amide with (pheny1thio)acetaldehyde dimethyl acetal 
which, in turn, was synthetized from chloroacetalde- 
hyde dimethyl acetal and sodium phenylmercaptide. 
Compounds I b  and IC mere obtained by oxidizing the 
compounds of forniula Ia  with hydrogen peroxide. It 
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( 5 )  G .  Beisenherz, G. Ohnacker, .i, Ackertnann, and .I. Kaiser, i h i d . ,  7, 
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is essential to  facilitate this reaction by using a suitable 
solvent: in fact, the stoichiometric quantities of hy- 
drogen peroxide to obtain sulfoxides (Ib) gave, in 
acetic acid, mixtures of sulfoxides (Ib) and sulfones 
(IC), as well as starting products which proved to be 
difficult to separate. With ethanol as a solvent pre- 
valently sulfoxides (Ib) were obtained, even when ex- 
cesses over the stoichiometric quantities of hydrogen 
peroxide were used (Method C). Sulfones (IC) were 
obtained in glacial acetic acid using the theoretical 
quantities or a slight excess of hydrogen peroxide 
(Method D). 

Yumerous attempts were made to obtain from the 
compounds Ia  the corresponding sulfonium salts by 
treating the thioalkyl derivatives with methyl iodide 
and aryl derivatives with dimethyl sulfate.8 In  the 
first case generally triniethylsulfonium iodide was ob- 
tained, because of the known reversibility of this 
r e a ~ t i o n . ~  In the second case the yield consisted of 
brown products extremely difficult to purify. 

Experimental 

w-Thioaldehydes Acetals, RS(CH~),,CH(OR)~.-Example: 3- 
(Pheny1thio)propionaldehyde diethyl acetal. To a solution of 
33.1 g. (0.3 mole) of thiophenol in 400 nil. of absolute ethanol an 
ethanolic solution of sodium ethoxide prepared by treating 6.9 g. 
(0.3 g. at>oni) of sodium with 150 nil. of absolute ethanol, was 
added. T o  the mixture, heated to SO", 50 g. (0.3 mole) of 3- 
chloropropionaldehyde diethyl acetal was added gradually; the 
mixture was refluxed gently for 2 hr., cooled and the separated 
sodium chloride filtered off. The solvent was distilled off and the 
residue dissolved in ether, a small quantity of salt was filtered 
and, after removing the ether, the residue was fractionated 
yielding 75 g. (94%) of distillate, b.p. 148-149" (0.4 mm.). 

Preparation of Derivatives Ia (Method A).-The acetal of an 
S-substituted-w-thioaldehyde (0.05 mole), 0.05 mole of salicyl- 
amide and 6 moles of glacial acetic acid were placed in 75 ml. of 
chloroform. The mixture was heated to 50" and dry hydrogen 
chloride bubbled through for 5 min. At the end of this reaction, 
the clear solution was extracted repeatedly with 10cc sodium 
hydroxide solution, washed to neutrality and dried over calciuni 
chloride. The solvent was removed and the residual product, if 
solid, crystallized from suitable solvents; if liquid, i t  was frac- 
tionated in vacuo (see Table I). 

(Method B).-2-(2-ChloroethyI)-2,3-dih!-dro-4H-l,3-benzox- 
azin-4-one (1 mole) was dissolved in 2 1. of absolute ethanol con- 
taining 1 mole of a sodium mercaptide. The mixture was stirred, 
heated to boiling, and then maintained under reflux until no 
longer alkaline. It was cooled, sodium chloride filtered o f f ,  and 
the alcoholic solution evaporated to  dryness. The residue was 
dissolved in chloroform and the solution washed with a 10% 
sodium hydroxide solution and then with water. ilfter drying 
over calcium chloride and evaporation, the residue, if solid, was 
crystallized from suitable solvents; if liquid, i t  was fractionated 
(see Table I). 

Preparation of Sulfoxides (Ib) (Method e).-The thio deriva- 
tive (Ia) (0.07 mole) was dissolved in boiling et,hanol (100 
ml.). Hydrogen peroxide (30%, 16 ml., 0.14 mole) was added, 
the mixture heated under reflux for 4 hr. and cooled in a refrig- 
erator overnight. The separated precipitate \vas crystallized 
repeated]>, from a suitable solvent (see Table I ) .  

Preparation of Sulfones (IC) (Method D).-The thio derivative 
(Ia) (0.07 mole) was dissolved in a mixture of 80 ml. of glacial 
acetic acid and 12 ml. of acetic anhydride. Hydrogen peroxide 
(30y0, 24.4 ml., 0.21 mole) was added and the mixture heated 
on a steam bath for 1 hr. I t  was left in a refrigerator overnight 
and the crystalline precipitate was collected. The sulfone was 
crystallized repeatedly from suitable solvents (see Table I). 

(8) H.  Giltnan. in  "Organic Clietuistry," J. FViley and Sons, Inc.. S e w  
York, N. I-., 1949, T'ol. I, 11. 867. 

(9) J. Goerdeler, "hlethoden zu r  Herstellung und Uniwandlung yon 
Sulfoniutnrt:rbindungen," in "Methoden der Organisclien Chemie" (Houben- 
Weyl), E. Muller, ed., Georg Thieme Verlag. Stut tgar t ,  1953. vel. 9. p.  180. 
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Pharmacology.-Antipyretir wtivity was studied iii rats niatio 
liypertherinic by subcutaneous administration of 1 nil. /lo0 g. ( i f  

a layo suspension of yeast.'" The animals were given the test 
coinpounds 10 hr. later by gastric tube. Table I1 shows the niost 
interesting results obtained. Coinpounds 1 and 8 pi oved t h r  
most active derivatives investigated, the former being even more 
active than chlorthenosazine. No effect, of the test coinpounds 
on thc: temperature of normal aninials  as o1)servcd 

(10 )  . J .  H. B u r n  in "Biolugical Standardimtion," Oxford .\Ieilical Pulil., 
I . o n i i o n ,  19.i2, 11. 313.  

.~iitiiiiflaiiiiiiatory wtivity \vas cstiiiiatetl by tlit: cotton p ~ l l o t  
gr:tnriloni:t test." I+llcts of 50 mg. n-erc iniplanteti in tlit tlorsd 
region of nits \\-eighing between 120 and I50 g .  Ininicd:itt4y 
aftchr the iinplantation the mimals \\(:re' given t h e  tlerivntives, l)y 
iiitraperitoncd :idministration tivice daily for 3 (li~ys. 'Tlic, 
:ininials \Yere s:tcrificed 24 hr. after the last dose and the pe1lci.s 
reiiioved, oven dried for 12 hr. st 80" and weighed. The results 
obtained :ire suniinarized in Table I11 showing that the sulfosicle 
dwiv:itivc: (8) approaches very closely the activity exhibitad 1)y 
chlorthcrioxnzirie. 

In :L further series of espcrimriits, conipoiiritls 8 :iriil 1 \VIT(. 

coniparetl with pheny1l)utazone and chlortheriosazine for possiblf 
inhittitory- activity on ascites intlucctl in rats of : t h o ~ t  300 g. 
weight by intraperitoneal introduction of 1 ml./aniin:tl of :I 1.5' i 
forinaliri solution.I2 The aninials were prrLt,reated orally with tlic: 
tpst compounds, then killed tirtween 4 and 8 hr. aitw the ntlniinis- 
t ration of formalin a n d  the :iseitic liquid byas  measured imnic- 
di:itdy. Table IY shows thc per cent, reduction in the w i g h t  
of t h r s  licliiicl in respect t,o controls. Tn the prcwnt assay coni- 
pound 1 proved inore activr th:tn ch1orthi:nox:izirir.. It is of iti- 
t,(,rwtr to notc the suhstantial inhibitory :tction of conipormrl X : i t ,  

-1 Iir. : us for chlorthrnoxazine this effect is ninrltedly rotlucwl :it 
8 hr. 

In vie\\- of those observatioris s n c l  consiticririg tlie lo\\ ioxicit! 
exhibited by the :hove compounds, further pharniaco1ogic:tl 
screening of compounds 8 and 1 could prove rewarding and JIOH- 
silily le:rd t>o their evaluation as t,lierapeiitic agents. 


