
2-amino-5-Aryl-2-oxazolines. Potent New Anorectic Agents 

A series of L'-aiiiino-j-:tr?l-2-oxnzolines was found to have potent :Lppetite siipprcmant activity. 
syntliesis, chemical behavior, and etructure-activity relationships for these compounds are described. 

.\l(~tlioda of 

111 pursuit oi our iiiterests iii cyclic pseudoureas as 
poteiitial pharmacological agents, I we prepared several 
representative substituted '-amiiio-"-oxazoliiies. Oiie 
of these conipouiids, 2-aiiiiiio-~-plieiiyI-'L-oxazoliii~~ 
( I ) ,  was showii iii preliminary pharmacological testiiig 
to Iiave potent anorectic aiid iiiterestiiig C S S  stirnulatit 
artivity. These results encouraged 11s t o  expand the 
iiivestigatioii which forms the subject of this report. 

Chemistry.--\-ery few 2-amiao-2-o.iazoliiies are l e -  

ported in the literatuic. Although the parent striic- 
t,iirc has beeii know1 iiiicr' 1889,2 t h e  lias lxeii rela- 
tively little work dour with t h i b  class of compounds. I 
'l'liere arc sevei.al repoits i i i  tlie 1itcl.ature describiiig 
"-aiiiiiio-4-aryl-2-oxazolnlt'b" such ab I1 (I? = H, C"<: 

= CsH,, 4-CH,OCsHi, 3,4-(CH?)JOCBH,j, ('tc.), but 

r-CsH, h ~ - - y R  r----=yCsHj 0 q ~ C s H s  
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i i o  2-aiiiiiio-~-aryl-L'-osazoliiies ha\ e beeii described. 
Iiiiotvii inelated compounds such as %-aiiiiiio-~-plieiiyI- 
oxazole aiid 2-amino-~-pheiiyl-2-oxazoliii-4-oii~ 
(IV)6 were prepared in the course of this iiivestigatioii 
aiid arc iiicluded in the structure-activity study. 

1 lie preparation of 2-amiiio-2-oxazoliiies was roil- 

veiiiciitly carried out by reaction of the appropriate 1,"- 
aniiiio alcohol with cyaiiogeii hroinide. As lias beeii 
ok)scwd previously,' 4~ 5 tlic iiiteriiiediatc hydroxy- 
cyauaniides cyclized spoiitaiicously and were iiot iso- 
lablc. .I brief study of the reacbtiori wah made usiiig t h ( L  
i wdily uvailablc phc~iiylpi~opariolaii~iiie (dl-iioreph(>- 
d i~ i i c )  to give c~/-cis-2-aiiiiiio-4-iiiethyl-~-plieiiyl-%-o?\- 
:tzoliiir (V). The best yields of Y were obtaiiied when 1 
molr of the aniiiio alcohol was combined in methaiiol 
solution at 0-23' with 3 moles of sodium acetate ant3 
1.1 iiiole.: of cyanogen hroniidc 'I'h yields of aiialyt i- 
wily ~ I I W  j7 WW i i i  t l i r l  raiigc oi GO'" altliough t l w  
crude pi*oduct wa5 ohtaiiicd i i i  coiiriderahly higlicr 
(70 80(,1,) yield. .Ipplication of tlii3 procedure (iiiethod 
.i) to ot1ic.r l-aryl-"-ariiinortliaiiol~ aiid propaiiols g a w  

7 7  

( 1  1 R. It. Wittrkin<l .  J .  I). Ilust.iiaii, anl l  I:. I. I'oos, . I .  0 i . y .  Chim., 26, 

( 2 )  8. (inbriel, Brr , ,  22, 11:37 (188!1). 
(8) .I. TV. Ciirnfortli, "Heterocyclic Collil)ounds." Vol. 5 .  11. ( '. Elilei- 

f ie ld ,  i.:'l., .Iuhn TViles ani1 Sons. Inc.. NPW I - o r k .  N. Y., 1937, 11. 384. 
(4) in) .J. Taknda and  3.  Iiuroda, J .  Pharm.  J a p a n ,  449, 561 (19191: 

( b )  I,. llircknnbach and AI. Linhard. Ber. ,  64B. 1076 (1931); ( c )  G. I 'c~dur 
:Lnd I<. Kocaka. .I. C h e m  S o r . .  8.50 119.52). 

.1-1.1 (l!ilil I. 

aiialogous "-aiiiiiio-'-oz;azoliii(~> iii conipai~al-~lc yield\ 
(,ee Table I )  

taiiiiiig substitueiith oii the 2-amino group, ai1 alteriiat(> 
method was required. 
the l,t'-aiiiiiio alcoliol \vas caused to react wit11 thr ap- 
propriate isocyaiiate and the resulting Iiydroxyurea W:L\ 

converted to  the chlorourea I\ ith thioiiyl chloride. Ttic. 
clilorourca, without isolatioii, was theii cyclized to tlic. 
2-\ubstitutrd ariiiiio-2-oxazoliiit. hy boiling in watw 
iiiiethod € 3 ) .  'I'htx yields aiid product3 ohtail id by tl i i ,  
nic.thod are also givr.11 i i i  'I'ablr~ I .  

\ I m y  of the  aiiiiiio alcohols u s r d  I I I  this work arc 
iiipoiiiidh. AIltlioiigli a variety of iiic%hodb f o r  
iiig l-aryl-2-aminoetIiaiiols art. kiiowii. n c 

fouiid that litliiiiiii alumiiium hydride reduction of t lir 
aromatic aldehyde cyanohydrin was the most satisfac- 
t o y y  laboratory nietliod of preparatioii for these iiitc,i- 
nicxiiateb. Several l-ai.yl-~-amiiioethaiiols W ~ I ' P  pw- 
pared altmiatively hy catalytic liydrogeiiatioii of t l i o  
iiitro alcohol obtained from the aromatic aldehyde aiitl 
iiitronic4iaiw. Tht. fwe ai al~ohols tc~11de.d t 0 

carbonate i i i  t h t h  air in most a i d  as a result \WIY 

hoiiicn hat difficult t o  cliaiact T l l ?  data are blll l l-  

iiiarizecl i i i  Tahlc I 1  
111 :n1alogy t o  t l w  \\-orb oi l"1.0111111," ill1 attc.111pt 1 0  

r ~ i i c  osidc uiid *odium cyaiiaiiiidc led to :i 

f products fmi i i  whicli a lon yic.ld of 2-ainiiio- 
l-phenyl-2-ouazoliiic. Ita wah ida t c t l .  ' I ' l i c w  1 (L- 

sillti arc iiniilar to tlioh(, of ' lskcda aiid l < ~ r ~ d a , ~ ~  110  

obtaiiic~l 1.1 t ' i u i i i  ,-tyi'ciic ditiroiiiidc a i d  ~ i i w .  .It - 
tciiiptcd r(wtioii of - t y m ( ,  oxid(. u itli stabilizcvl cyui- 
aiiudr~ wlutioii? aiid 11 i t l i  cymmiidr  uiidcr W L  ~ 1 x 1  
roilditioiis failocl. 

I)ue to tliv paucity of iiiloriiiatioii o i l  1 Iic (*l i (xi i i i (  ;tl 
behavioi of the ~--aniiiio-.'-oxazoliiies, s e \ ~ r a l  react ioiih 

of the readily available 4-methyl-3-pheiiyl cwinpouiid 1. 
\ w r ~  txiefly iiivt~stigated. I.'rom both h i l i i i g  S 1iytli.o- 
c ~ l i l o i w  ; i c s i d  a i d  \7 -oditiiii Iiytlro.iitlt~, Y \\ tic i w * o \  c v t i  
lai .g~~ly iuicIiaiig(d Siirpiibiiigly% lion (t i . ,  t l i ~  .-)- 

phenyl ~ ( T I \  ativc, (I) was liydrolyzccl i i i  1)oiliiig 0. 1 .\ 
Iiydroc~hloric~ wid and boiling watcr to (@-hydroxy- 
pheiiethyl)iirr~ax (\-l I ) .  .I siiiall amount of 5-plieiiyl-2- 

) i w  ( \ . I I I ) ' J  \viis also iholatcd f i v n i  thew 

\ Y l m i  a clilutt1 sulfui.ic acid solution oi \' \vas treatcd 
I\ itli sodiiiiii iiitrite, tlic iiitrate salt of \? piwipitatcd 111 

:Lj( I, yield and SOL,: of Y was recovered uiichaiiged froiii 

the solutioii This resistance to  nitrous acid is surpris- 

1.'oi- tll? >ylltlle of ~--aiiiitio-.'-o?tazoliii~~s coii- 

Follon iiig the classical schcnw, 
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ing in light of the reported hydrolysis reaction of 
2-amino-2-oxazoline. l o  

Hydrogenation of V over palladium on carbon in 
ethanol solution provided a good yield of the ring opened 
hydrogenolysis product ( a-methylphenethy1)urea 
(IX) .11 

Treatment of V with methyl iodide in methanol in the 
presence of potassium carbonate a t  reflux gave about 
237, of a pure monomethyl derivative, isolated as the 
fumarate. This compound was shown to be the known 
2-imino-3,4-dimethyl-5-phenyloxazolidine (X) by 
preparation of an authentic sample froin dl-ephedrine 
and cyanogen 

NH “B 

AczO/Pyridine 

HO CH3 

J 
HO CH3 

XI 

Acetylation of JT with acetic anhydride in pyridine 
led to  a single product in good (707,) yield. Analyses 
and spectra of this compound were in agreement with 
nionoacetylurea structures XI or XII. However, the 
available data did not allow us to distinguish between 
these two possibilities. 

Structure-Activity Relalionships.-Anorectic activity 
Tvas determined by the compound’s ability t o  inhibit the 
consumption of beef broth after oral administration in 
rats. Details of this method are published elsewhere.12 
Amphetamine hydrochloride shows an ED50 of 15.8 mg./ 
kg. (9.57, confidence limits 9.3-26.2 nig./kg.) in this 
test while d-amphetamine sulfate has an EDso of 6.8 
mg./kg. (3.9-8.6). Thus, as can be seen in Table I, 
amiiiooxazoline IT has about the same potency as 
racemic amphetamine while d-amphetamine and com- 
pound I are equipotent. 

The noticeable effect of optical isomerism on anorectic 
activity in the case of the ainphetaniiiies prompted our 
examination of several isomers of 2-amino-4-niethyl-5- 
phenyl-2-oxazoline (V) . Compound V is cis, having 
been derived froin the erythro amino alcohol dl-nor- 
ephedrine. The diastereoisomeric threo isomer, dl- 
norpseudoephedrine was prepared by inversion of 
X-ben~oyhiorephedrine~~ and converted to trans-2- 
amino-4-methyl-3-phenyl-2-oxazoline (Va). However, 
Va proved to have a potency very similar to V The dex- 
trorotatory form (+Va) of Ta waa prepared from com- 
mercially available d-norpseudopehedrinel4 aiid sur- 
prisingly, was found to have about the same potency as 
I’ aiid Va. Thus, i t  would appear that ,  at least among 
the isomers examined, stereoisomerisin plays a minor 

(IO)  E r r o r n m ,  A n n ,  442, 130 (192;) 
(11) L W J o n e s a n d  E q \\allis J A m  C l e m  >oc 48, 169 (1926) 
(12) 1 P Rosikouski and  h- 31 I(?lle> ? ‘ / e  t’hz,mncologist 3, 76 

(19fil) 
(13) 9ee h1 Rebstick Q 15 3Ioersch A C A I  TP and J >I Vanden- 

belt J l m  Chem Soc 73, ’3666 (1951) f q r  a sirin1 I c ixprsion of N-acetjl- 
norephedrine 

(14) Obtained from I( & K Laboratories 

role in the anorectic activity of 2-amino-5-arylox- 
azolines. 

Major changes in  the structure of I and Y all caused 
a loss of activity. Thus, for the fully aromatic 2-amino- 
5-phenyloxazolej (111, ED50 > 30) ; the parent %amino- 
2-oxazoline2 (ED50 > 30) ; 2-amin0-5-methyl-4-phenyl- 
2-oxazoline4b l j  (11, h r  = C6H5, R = CH,; ED,, > 10) ; 
the ring methylated compound X4c (ED50 > 100) and 
the 2-aniino-,5-plienyl-2-oxazolin-4-one6 (IT’) ED,, > 
30),l6 no activity was detected a t  the highest doses 
tested. 

Substitution on the 2-amino group caused a loss of 
activity with the exception of the 2-dimethylamino 
derivative XIV which showed an ED50 of about 7 mg./ 
kg. Substitutions on the benzene ring of I had a pro- 
found effect on activity. Alkoxy substituents (XXIX- 
XXXIT’) reduced anorectic activity to  a very low level 
as did a p-isopropyl and p-carbomethoxy group 
XXVIII, XXXV). The 2-imino-3-niethyl-5-(m-hy- 
droxypheny1)oxazolidine XXXT’II (cyclization prod- 
uct of phenylephrine) was also relatively inactire (ED5, 
> 10). On the other hand, halogens substituted a t  the 
para position of the benzene ring augmented activity. 
The p-chloro analog XX was found to  be niore than 
twice as potent and the p-fluoro compound XXV about 
4 times as active as I. The p-bromo derivative XXIV 
was similar to  XX. Chloro substituents a t  the ortho and 
meta positions were detriniental to activity. A tri- 
fluoromethyl group a t  the meta or para position gave 
compounds with about the same activity as I .  

Attempts to correlate these structure-activity find- 
ings with the nature of the substituent on the benzene 
ring were generally unsatisfactory. Thus, the most 
active compounds possess electron withdrawing groups 
(halogen, trifluoromethyl) a t  the para position of the 
benzene ring. Te t  the electronically equivalent 
o-chloro compound XVIII, the sterically similar p-iso- 
propyl derivative XXTIII and the sterically and elec- 
tronically similar p-carbomethoxy compound XXXI’ 
were much less active. 

in the case of anorectic acitivity, the CSS and 
cardiovascular effects of these aminooxazolines were 
found to vary significantly with changes iii structure. 
The results of these studies will be reported elsewhere 
in detail.” 

The anorectic activity found for several of these 
compounds in rats has been substantiated in hmnan 
beings. 

Experimental 
Amino Alcohols.-The following amino alcohols were ob- 

tained commercially: dl-norephedrine from Fisher Chemical 
Company; d-norpseudoephedrine from K & K Laboratories, 
Inc.; phenylephrine from Specific Pharmaceuticals. The prepn- 
ration of dl-norspeudoephedrine was accomplished by the in- 
version of the benzamide of dl-norephedrine, and is described in 
detail below. 2-Hydroxy-3-phenoxypropylamine was prepared 
by t,he reaction of ammonia and 1,2-epoxy-:3-phenoxypropane.’g 

(15) Prepared unequivocally from plienylacetone Din nitrosation. reduc- 
tion, a n d  cyanogen bromide ring closure due to  the possible ambiguity of 
known niethods.4at4b 

(16) Anorectic a n d  CNS stimulant activity has been recently reiiortedhh 
for derivatives of I V  with alkyl substituents on  the 2-amino group. 

(17) J. F. Gardocki a n d  J. Yelnosky. manuscript in  preparation. 
(18) Melting points are corrected. Infrared spectra were obtained on a 

Perkin-Elmer Model 21 or 37 spectrometer a n d  ultraviolet spectra were 
determined in methanol with a Cary Alcdel 14 spectrometer. 

(19) Obtained from Eas tman Organic Chemicals. 
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p-Amino-a-methylphenethql Alcoho1.28-Hydropen:ition of a 
5 g. s:iiiili!cl l - ~ ~ y d r ~ ~ x ~ i i ~ i i ~ ~ ~ ~ - l  - ~ ) l i ~ ~ n y I - 2 - ~ ) r ~ i i i : ~ n i i n ~ ~  over 0.4 g. 
o f  platinum cliiixide in  inetlianril on a l%tr siiaker afforded 3.6 g. 
(SO'; ) or tlic amin:, al:ai1:il. I1ecr~-st:iliizatir,n oF a sample Iron1 
mi>thylene clil iri&-et!ic?r a l ' f x d d  a s:ml)ie melting a t  76-80', 
lit . , z S  in,:]., 85". 
2-Amino-~-methgl-4-phen:~I-7-oxazc~line.~"-.4 9 g. (0.0505 

m o l e )  w n;i ic o '  J-amin i-a-m~~t:i\.lptienet'iyI a1c:ihol w:is cyclized 
wit,li ci~arif,gen broinitlo :is d?s:ribrd in method A. . m e r  two 
rrcr~~stiilliestir,ns froni benzene, 4.1 g. ( 3 9 '  ) of pure oxazoline 
wis cit)t,ain(Ad, III.~. 154-158.5': litcsrature 1 1 i . p . . ~ ~  159'; hfi:!: 3.03, 
:\.21, slil 5,!ll)~ <5.!)9> (i.I!l, 6.32, 6.80, A.8ti. 7.02, i .23 )I. 

. I  'rni. Cal.d. for ( ! l , l i l i~S~ ): S. l5.W. Found: S,  15.67, 15.71. 
Li'tien \' an 1 \'a were mix-irieltd with 2-a:iiino-5-mettiyl-4- 

~~l i~nyl -2- r i \ t azo l in~~,  t!ieir mrlting points iwre  depressed 20". 
The in!rared spectra of tlie three compounds were also different. 

Acid A?drols.& of 2-Amino-5-phens.l-2-oxazoiine (1).-.4 5.0 g. 
sa7nple (0.03 mol<.) of 2-aminii-j-p:irn!.l-2-i)xa~[iline ( I )  was re- 
fluxed for 2 h r .  in 310 nil. o f  0.1 .I' h>-drochloric acid. T!le 
stilution was conceritzited in mci to  and dried. Tlie gummy prod- 
i i ~ . t  was waslied on:? with ether and once with nir,tii>-lenc, cliloride. 
'l'tie wasircJs !+Itled 1.0% g. (18.8' L )  of (~-h~-drcisypiirnetIiyl) 
urea ( \ - [ I ) ,  n i , p  8-1.-80" dec.: A:::"' 2.9, 3.0, :3.4, :3.5, 6.12, 6.24, 
t i .4 ,  6.75, ti.%. ti.<)2 p.  T!ie gummy product cr,\-stal!.zed from 
n i ~ ~ t l i ~ l e n e  chl:rri_l,J and was recryst:dlized from absolute rtlianol- 
c,tlier, affordin:. :3,75 g, (56'; J of 'VI1 hydrocii1ori;le. A i f t ? r  a 
stwind recr) st:tllisati;iri from abso1ut)r et,hariol-ether, 2.8 g. of 
tlie salt was cihtairied, ni.p. 180--132". A 1.0 g. s a inp l~~  of '\'I1 
Iiydrochloride WJS converted to t,lie free base by pouring it over 
a column of 15 g. or st,rongly basic ion exchange resin.LY .\Ctt.r 
one recr)-stallis:ition from acet:ine-ether, 0.76 g. (91.8' ) of  '\-I1 
was obtained. m.p. 02-04O:  literature m.p. 93' isrr below). 
A!:::: 2.92, :3.05 (bi-1, 6.10, 6.20, 6.37, 6.68, (i.87 p ;  identical wit,h 
tile spectriim of aiitlitmtic iT1. 

@-Hydroxyphenethylurea (VII).S-The reaction of a-amino- 
mi~thylhenzyl alcoliiil hydrochloride and potassium cyanate 
aflorded 03,t5' of crud. 1'21. Recrystallization first froni ethyl 
acetate and tlien fr lJ i i i  dilute ammonia gave VII, m.p. 93-95'; 
literatures m.p. 05": '2.95,3.05,6.1:3, 6.24, 6.40,6.70,6.8Rp; 
A,,,,, 2% nip. (t I a J ) ,  mp. ( e  174), 2.57 nip. ( e  215j> 263 mp 
( e  167). 

-Anal. Calcd. for C~HI??;YO~: C, 59.98; H, 6.71; S ,  15.55. 
Found: C, 60.08; 11, 6.70; S,  15.64. 

Hydrolysis of 2-Amino-5-phenyl-2-oxazoline (I) in Water.-A 
solution of 5.50 g. of 2-amino-5-phenyl-2-oxazoline in 200 ml. of 
water was heat,ed wit11 stirring a t  tlie reflux temperature for 4-5 
hr. The aqueous solution 
was extracted 5 times with cliloroform. The chloroform solution 
was dried over magnesium sulfate and the solvent was evaporated 
under reduced pressure. Approximately 0.5 g. of an oil re- 
mained wliicli cr>.stallized upon standing. The crystals n-ere 
triturated with .V hydrochloric acid and collected by filtration: 
J~ield 0.20 g. (3.65; ) :  nir~lting a t  87-87.5" after one recrystalliza- 
lion from et!ian!il-liexnne. It was identical by melting point, 
mixture nielt,ing point and infrared spectrum with authentic 
5-phenyl-2-oxazolidinont. ('b-111) (see below): A:.:: 3.07. 5.81, 6.70, 
6.95, i.:30 p.  

The aqueous solution xas  evaporated to dryness under reduced 
pressure. An i d  remained d i i c h  crystallized when triturated 
xitli ether. Tiwrr was obtained 4.2 g. (68'f;) of (P-hydroxy- 
~~lienetIiyl)urea ( V I I )  nielt>ing a t  86-90". After one recrystalliza- 
tion frcini acetone-ether, it melted a t  90-92". It was identical 
with tlict authmtic sample by ni4ting point, mixture melting 
point and infrared spectruni: A:':: 2.05, 3.05, 6.14, 6.24, 6.40, 6.70, 
6.89 p. 

5-Phenyl-2-oxazolidinone (VIII).g--A 25.0 g. (0.138 mole) 
sample of a-ai~iinrinict!iylbenzyl alrohol acetate was t,reated with 
27.4 g. (0.276 mole) of phosgene and 22.6 g. (0.276 mole) of sodium 
acetate in ethyl acet:it:,. Tire crud? product mas recrystallized 
from niethylenr chloride-ether, affording 10.8 g. (88%) of VIII, 
1n.p. 88.e5-80.5". I,iterat,urrQ n1.p. 80-UO"; A:::: 3.07, 5.80, 6.68, 
(i.90 (b r ) ,  7.30 p.  

i\n odor of amni inia was detected. 

.-4nal. (hlcd.  for CUHJ S, 8.58. Found: S, 8.52. 
Attempted Acid Hydrolysis of rll-,.i.z-2-Amino-4-methyl-5- 

phenyl-2-oxazoline (V).--A 2.0 g. sample 10.01 1 mole) of dl-cis- 
2-:~rriino-4-1netliyl-5-plienyl-~-~~xa~1~1ine i < )  \v:ts dissolved in 50 
inl. of .V hydrochloric acid and refluxed for 4 hr. The solution 

(195.5). 

~- 
(28) . J .  Sicher and  31. P6nkovi .  Collection C2rrh. Chem. Commun..  20, 1409 

(29) IRA-$00, Rchrn and Haas. 

was cooled, waslied with ether and made basic 14-ith sodium 
Iiydroxide srilution. The solid was filtered, waslied t w i w  with 
water and dried, giving 1.0 g. of Y, m.p. 151-153'. Extraction 
of tlie aqueous solut,ioii afforded an additional 0.56 g. of less pure 
\-, m.p. 133-188°, identical with V by its infrared spectrum. The 
total recovery was 78'2. 

Attempted Alkaline Hydrolysis of dl-cis-2-Amino-4-methyl-5- 
phenyl-2-oxazoline (V).-A 2.0 g. sample (0.01 1 mole) of dl-ris- 
2-amino-4-niethyl-5-phenyl-2-oxazoline ( V )  was dissolved in 25 
nil. of ethancil and 50 nil. of dilute sodiuni hydroxide (0.15 mole) 
and refluxed for 3 lir. The ethanol was removed by distillation 
and the  gummy solid extracted into ether. The organic sohition 
was extracted 3 times with dilute hydrochloric acid, whicli was 
made basic and extracted with methylene chloride. The solu- 
tion vias dried and concentrated, yielding 1.1 g. (55' , ( , )  of V .  
After recrj-stallization from benzene, 0.82 g. of V was obtained, 
11i.p. 145-15%', identitied by infrared spectra. 

Treatment of dl-cis-2-Amino-4-methyl-5-phenyl-2-oxazoline 
(V) with Nitrous Acid.-To 2 g. (0.011 mole) of dl-c~is-2-arninu-4- 
methyl-5-phenyl-2-oxazoline ( V ) ,  dissolved in 15 nil. of wat,er and 
1.3 ml. (0.023 mole) of concd. sulfuric acid and cooled in  an icr- 
water bat,h, was added slowly a solution of 1.6 g. (0.023 mole) ( i f  

sodium nitrite in 1 0  ml. of water. .ifter stirring at  0" for 1.5 h., 
the solid product was filtered, washed with water and sucked dr?, 
j-icslding 0.94 g. (34,7',;) of 1. nitrate, ni.p. 154-1*56..5'. A 0.085 
g. sample was recrystallized from methanol-benzt ne, yielding 

5.82, 6.20, 6.5 i ,  6.90, 7.15, 7 .26  p.  
A n d .  Calcd. for CloHljSd)4: C, 50.20; H, 5.48: S,  17.57. 

Found: C, 49.91; H,  5.47; S ,  17.49. 
The authentic nitrate was prepared from 1- and nitric acid 

and was identica.1 in all respects to  this salt.  
The aqueous mother liquor from the nitrous acid reaction 

was made basic witli sodium hydroxide and the solid product 
filtered, washed wit11 water and sucked dry, yielding 1.04 g. 
(525;) of Y >  m.p. 154-156.5'; identified by  infrared spectra. 

Hydrogenolysis of dL'-~~i,~-2-Amino-4-methyl-5-phenyl-2-oxazo- 
line (V).--A sollition of 1.50 g. (0.010 mole) of dl-ris-2-amino-4- 
methj-l-5-phenj-l-2-oxazoline ( \ ) in 30 nil. of methanol containing 
0.15 g. of palladium on charcoal in suspension was !ijdro- 
genated at  room teniperatllre and atmospheric pressure. The 
uptake of hydrogen was complete in 2 hr. The catalyst was re- 
moved by filt,ration and tlie filtrate  as concrnt,rated under re- 
duced pressure. If-hite crystals, m . ~ .  151-152', were obtained: 
yield 1.50 g. (98L,2). This material was identical by melting 
point, mixture melting point and infrared spectrum with authen- 
tic a-metliylphenetiiylurea ( I S )  preparrd by t!ie method of 
Jones and \Vallis.ll 

Methylation of dl-cis-2-Amino-4-methyl-5 .;!henjrl-2-oxazoline. 
-To 2 g. (0.01 1 mole) of &-&-2-amino-4-methyl-"-l,henyI-2- 
oxazoline ( V )  in 35 ml. of methanol was added 4 . 7  g. (0.034 
mole) of potassium carbonate and 4.85 g. (0.034 mole) of methyl 
iodide. The mixture was heated under reflux for 5 hr.. diluted 
with water and concrntrated to remove the alcohol. The solid 
product was filtered. dissolved in et*her and extracted into dilute 
liydrochloric acid. The acid solution was made basic and ex- 
tracted 3 times with methylene chloride. The extracts were 
dried over magnesium sulcate and concentratrd, yie!ding 2.0 g. 
of hasic product. Crystallization of the material from benzene- 
petroleum ether aftorded 0.65 g. (325;) of unchanged Y, m.p. 
153.5-156', identified by infrared spectra. 

The  mother liquor, 0.8 g. (40%), was dissolved in methanol and 
treated wit,h 0.4 g. of fumaric acid. After dilution with ether, 
crystallization occurred. Thc crystals were filtered, washed with 
ether and dried, giving 0.5 g. of 2-imino-3,4-dimethyl4-ptienyl- 
oxazolidine (S) fumarate, n1.p. 173-178" dec. Aft,er one re- 
crystallization from mrthanol-ether, an anal) t,ical sample was 
obtained, m.p.  171.5-175°; A::: 3.35 (b r ) ,  5.85, 6.20, 6..57, 6.86, 
i . 0  p. 

Anal. Calcd. for ClJI1J2O5: C, 58.81: H, 5.92:  ?;, 9.15. 
Found: C, 58.93; H, 6.02; N, 9.12. 

A 0.15 g. sample of S fumarate was dissolved in water and the  
solution was made basic with 5(;; sodiuni hydroxide and ex- 
tracted 3 times with ether. The estract>s were washed with water, 
dried and concentrated. Trituration of the solid product with 
petroleum ether afforded 0.04 g. of S,  m.p. 68-71": A::: 8.00, 
3.35, 3.48, 5.99, 6.35, 6.66, 6.89, 7.02, 7.19, 7.27, 7.37 H.  The 
material is identical with an authentic sample described below 
by melting point, mixture melting point and infrared spectra. 

Anal. Calcd. for CllH14S20: S, 14.73. Found: K, 13.i4. 

0.08 g. of tile salt,  m.p. 154-156'; X 3.12, :3.27, :<.46, 3.53, 



Hypotensive 1,2,4-Benzothiadiazines 

L'-hrninobenzenesulforlumides were prepared by way of ( I the c.hlorl,sulf~iiIutioii of aiiiiriot)eiizeries, 2 1 tilt, 
:rrninat.ion of ~-chloro,enzenesulfoiia~~iides and (S)  the c~hlorine oxida.tion of  %-l)enzylmercaptcinitrohenzene~. 
S e w  1,2,1-benxothiadiazine-l,l-dioxides were obtained by the cayclization of the L'-3iiiinobenzenesulfonaiiii(les 
with formic acid, ortho esters, mixed anhydrides and with :rldehydes. The hypotensive :ictivities of the endo- 
c.vclic sulfonamides are desrrihrd. 

Siiict the hypote1isi.i e actii ity oi 6-chloro-i-sulf- 
aiiioyl-1 ,',.l-heiixothiadiaziii~~-l, 1-dioxide was recog- 
iii.wd cliiiically,' there has hecii a seaich 111 this lab- 
oratory for sulfoiiaiiiides har iiig priiicipally or exclnsively 
dfecti\ e hypoteiisil e actir ity Thi. paper describeh 
part 01 thr  ~iivestigatioii coiiceriird with 1 2-l-heiizo- 
thiadiazitir-l,l-dioxid(~~ iiot coutaiiiiiig ai1 ext raiiiicleai 
i-wlf ainoyl group 

C'hlorosulfonatioii of :~-chloro-l-iiiethylaiiilirie aiid of 
I-chlorotwiizoic acid yielded, rebpectively, 2-aiiiiiio-l- 
c~hloro-.5-i~icthylhcii~eiie,~ilfoii~l chloride aiid 5-car- 
I~oxy-2-chlorobeiizeiies~il~oiiyl chloride The reaetivc 
chlorine atoms of 2~~3-dichloroiiitroheiizeiir mid of 2- 
(~hloio-.i-iiicthyliiitiobeiizciic n e w  dibplaced by heiizyl- 
thiol 111 alkaliiic Yolutioii C'hloi iiir oxidatioii oi thc 
i r d t i i i g  2 - t~e i~z~~ l i i i c r cap to -~ -~h lo ro i i i t r~~ t~c i i~ r i i e  aiid 

2-t)riizyliiirrcapto-5-iiiethyliiitro~~eiizciie yielded the 
(ww3poiidiiig 2-iutroheiizeiicsulf oiiyl chloride. -ill the 
a h \  r srilioiiyl chlorides \L ei'c cmivei,ted to sulfoiiariiidcs 
ljy t i  catiiig thein J\ ith liquid ariinioiiia. Reactioiii oi 
.i-ehloro-2-iiitroheiizeiir~iilfoiiyl chloride ni th  n-pro- 
pylaiiiiiic arid u ith heiizylamiiir yirltird S-it-pro- 
pyl- a i d  S - t~c i ixy l -~ -ch lo ro -2 - i i i t~~~ l )~~ i i zc i i c su l~o i i a i i i i~~~~~  
< 'atalytic redrwtioii oi thc i - i i i t i  o1)ciizeucsulfoiiaiiiid~. 
:uid di-placrmeiit of the chloiwic oi 2-chloro-3-carboxp- 
tjtiizt~iit.iulfoiiaiiiidc yicldrtl thr 2-~ni i i io~~ci izc i ic~~i l fo i i -  

i i i i i i o ~ ~ c ~ i i ~ c i ~ ~ s ~ i l f ~ ~ i i a ~ i i i d c ~  with 
i oi inic acid, triethyl oi thoforiiiatc, triethyl ortho- 
acctatc. mid TI ith tmthy l  orthopropioilate yielded 3-I€-, 
:i-iiiethyl- aiid .i-eth~l-l,2,l-l~eii~othiadaziiie-l,l-diox- 
idrs ('l'ahlc 11) 11ixed aiihydixides of trifluoroacetic 
: i d  I\ ith alkaiir. aralkaiie aiid c~cloalkaiircarboxylic 

( 1 )  \\ I lol ldnder  and 1Z \\ilhins Boatori Ired Vuart 8 ,  04 ( l c ) i 7 i  
bins \ e w  h n u l a n d  J \led 257 I02b  (1c)i7) A 4 Rubin 1 I 
1 Tavlui  dnii H RosenLllde I Phn mar01 Erptl T h e r a p  136. 

acids reacted with the ~ - a ~ i i i i i o b ~ ~ i i z e i i e s u l f o i i i ~ i ~ ~ ~  t o  
give 2-carboxamidobeiizeiie~iilfoiia~iide~. ( h i r  oi 

. i-chloro-~-pheiiacetylaii~ii iobciixcl~llf~)ii~rii i~l~~, 
\vas i d a t e d  and characterized. The other r rudo  2- 
c~al.t~oxaniidobciizciiesiilfoiiaiiiides were cyclizcd i i i  coii- 

wiltrated aiiimoiiiuin hydroxide to yield 3-alkyl (1 o i '  

i i ior~ c8arhoiis) ~ :baralkyl- aiid :3-cycloalkyl-l,2, j - h ( \ i i -  

zothiadiaziii+l,l -dioxides (Tahle 11). The iiiixcd 
anhydride iiiethod \\'as iiot successful with hciizoic 
acid. a id  ~i-iiirthyl-:~-triflri~~ror~icthyl-l,2,l-hciizothi- 
diaziiie-1,l-dioxide was ohtaiiicd from the reactioii \vith 
the anhydride of trifluoroawtic acid aiid :3q4 ,.i-ti,i- 

iiiPthoxy1)ciizoic :wid. Coiidciisatious of aldchydcb 
\I ith the ~-aiiiiiiobc~iizeiies~ilfoiiaiiiides i i i  avid g a \ ~  the. 
L'.X-dihSdro-:~-alkyI-, aralkyl- and cycloalkyl-1.2. k - 1 ~ 1 1 -  

mthiadiaziiie-1, I-dioxides (Tahle 111). Thv i i i i i i ~ i i : i l  

aiid iirn adaiiiniitaiie-l-carl)o?raldehydc \I a:. p i  cyar t~ l  
1)p thc lithiuiii alriiniiiuni hydride rcduct i o i i  ot 
S-methyl-S-phriiyl-adai~ia~itaii~-l-carboxa~iiid~~ 'Fhi\ 
amide \vab ohtaiiied from adaiiiantaiir-1-carboxylic, :icicl 
thimigh the acid chloiklc. 

Experimental 
Chlorosulfonations (Table I).-To 1 hg of ~hl~~r i~bul to i i i i  ' i i  i t i  

mas added carefully 100 g of 3-chloro-4-methylanlline or 100 p 
of p-chlorobenzoic arid The mixture was stirred mec.hanic:tll\ , 
:tnd 150-200 g of SaCl \\:is added in small portions The cs- 
($aping h> drogeii vhlonde n as conduvted to  a TI ater-wish coluniii 
The re:trtion niixtrirr NJS heated in an oil-bath at 160' for 5 hr., 
then cooled and added to ice vater .  The separated sulfon\I 
chloride was eutrarted n i th  ether or collected on a filter, \\aslied 
a i t h  water and dried. The product n a s  added cautiousl? to  
excess liquid ammonia. 111 :in open beaker. After the e u w s  
ammonia had evaporated, the solid sulfonamide n as recryst:il- 
lized from alcohol. 

2-Benzylmercaptonitrobenzenes and their Chlorine Oxidation 
(Table I).-To a cmld solution of KOH (54-108 g.) in 2 1 i l l  

alcohol was added 100 g. of benzylmercaptan and either 154.5 g 
of 2,3-dirhloronitrobenzene or 128 g. of 2-chloro-5-methylnitro- 


