
r-scr~un~!/i-bH-2,~,.i-brritothicrt/ictzine 1.1-dzo.r;de ( S o .  1.3).  tomperattiire. The product ( 1  .9 g.; 23u/;) m.11. 247-248' 
The &cr ( S I I )  ( i . 4  g.) was tlissolvcxl ill !hU cc. of inethltriol 
:uid treated wit,h 3, solution of 2.0 g. of bigiianide in 10 cr. 
of methanol. The reaction mixture was stirred 2.1 hr. at room 

was septrated by filtration. 
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Chlorosulfonation of o-hromonniline and m-hromoaniline, followed by ammonolysis, gave, respectively, 4-amino-5-bromo- 
l,:~-benzrnedisiilfonamide and 4-amino-6-bromo-i,~3-benzenedisulfonamide. The latter was condensed with urea, methylated, 
and hydrolyzed to obtain ~-amino-2-bromo-5-methylsulfamylbenzenesulfonamid~, These three sulfonamides were condensed 
with formic acid 2nd various altkhydes to give dcrivat'ivrs of 1,2,4-hcnsothiadiazine 1,l-dioxide. 

Previous papers'-3 in this series have described 
efforts to  correlate diurrtir potency of derivatives 
of 1,9,4-~,cneothiadin~iii~ 1,l-dioxide with varia- 
tions iii structure, tisiiig rhlorothia~ide~ (111s) and 
hydrochlorothiaeidc (IT'b, Orctic@) 2s reference 
standards. We haye found that a sulfamyl group in 
the 7-psitioil is aholutc~ly easential for significant 
activity; that cwmpoiuids with a double bond in the 
heterocylic, riiig :ire less active thaii the dihydro 
analogs; that wrtaiii substituciit8s in the 3-position 
increase activity; that a 2-met'hyl group inrreases 
activity; a i d  that., 011 the lwnzeiie ring, substituents 
other thaii 6-vhloro tend to reduce activity. 

Although 1.ari:itions of thr 6-chloro function 
griierally caiised a marked reduction in activit,y, i t  
,still seemed I\-orthn-hilc to prepare the bromo 
analogs of chlorothimide and hydrocthlorot'hiazide. 
This was acwmplished by the same 

"AXH' - 1 CISOJH 
2 SF]. i// S O L S H a  

I . R = B r , R ' - H  
Ia R - H , R ' = B y  

11 R = B r , R ' = H  
I Ia  R = H ,  R ' = B i  

IV. R = Br, R ' =  H 111. R = B r , R ' = H  
IVa. R = H , R ' = B r  IIIa. R = H , R ' = B r  
I V ~ .  R = C I , R ' = H  I I Ib .  R = CI, R ' =  H 

( I )  IT. J. Closc, L. 1%. Swctt, L. E. Brady, J. H. Short, 

(2)  J. 13. Short and C. Biermacher, J .  Am. Chem. SOC., 

(3)  W. J. Close, L. R. Sivett, and C. 15'. Ir'ordem, J .  Org. 

(4) F. C. Novello ant1 J. M. Sprsgue, .J. .Ini. f'hem. Soc., 

and M. Vernsten, J .  z4m. Chem. Soc., 82 ,  1132 (1960). 

82,  1135 (1960). 

Chem., 26, 3423 (1961). 

79,  21-128 (1957). 

sequence of reactions used for chloro derivatives. 
Chlorosulfonation of m-bromoaniline (1) gave a di- 
sulfonyl chloride which, when treated with am 
monia, led to 4-amino-Fi-bromo-l,3-benzenedisulfon- 
amide (11). Cyclization of the latter with formic 
acid gave 6-hromo-'i-sulfamyl-2H-1,2,4-benzothia- 
diazine 1,l-dioxide (111). With formaldehyde, the 
product was 6-brom0-3,4-dihydro-'i-suIfamyl-2H- 
1,2,4-benzothia.diazine 1,l-dioxide (IV). The latter 
substance showed a slight, but significant, increase 
in diuretic potency when compared with Oretic.@ 
Therefore, we decided to investigate further hromo- 
substituted benzothiadiasines. 

Chlorosulfonation of o-bromoaniline (Ia) fol- 
lowed by ammonolysis, gave a disulfonamide, pre- 
sumed to  be 4-amino-5-bromo-l,3 -benzenedisulfon- 
amide (Ira). Debromination of this material gave 
an aminobenzeiiedisulfonamide identical in all 
respects to the 4-amino-1,3-benzenedisulfonamide 
obtained by debromination of the disulfonamide 
from m-bromoaniliiie. 

Reaction of IIa with formic acid gave the es- 
pected 5-hromo-7-sulfamyl-2H-1,2,4-benzothiadi- 
azine 1,l-dioxide ( M a ) .  It is interesting to note that 
IIa was cyclized with formic acid much more 
slowly than was the isomeric sulfonamide 11. 
Cyclization of IIa with formaldehyde gave rise to  5- 
bromo - 3,4 - dihydro - 7 - sulfamyl - 2H - 1,2,4- 
benzothiadiazine 1,l-dioxide (IVa). 

As the 5hromobenzothiadiazines (IIIa, IVa) 
were much less active as diuretic agents than the 
corresponding 6-bromo isomers (111, IV), further 
work was restricted to the 6-bromo series. 

Coildensation of I1 with various aldehydes and 
acetals gave rise to a series of 3-substituted 6- 
bromo - 3,4 - dihydro - 7 - sulfamyl - 2H - 1,2,4- 
benzothiadiazine 1, 1-dioxides, and these com- 
pounds are described in Table I. 

In  general, we found that these benzothiadiazines 
were best obtained from the sulfonamide and only 
one equivalent of the aldehyde. In ssver~l r a w R ,  we 



' I  

! I  

I /  
z z 

3429 



fomid that t h p  i i w  of an  P S ~ P < ~  of the aldehyde gave 
It+\ purr pIod:ic+s ITon-ever, with glycolaldehyde, 
the dehired suhstaiicc, G-bromo-3,4-dihydro-3-hy- 
drouymethyl - 7 - sulfamyl - 2H - 1,2,4 - hctnzothia- 
diazine 1,l-dioxide, wa. obtained oiily when a large 
eucess of the aldehyde xias used. 

As diuretic potency oi hydrochlorothiazide was 
increased by introduction of a 2-methyl substituent, 
v e  thought it dcsiiable, thcrciore, to  determine 11 
the %methyl group alio i r i m x "  activ:ty in the 6- 
bromo series. 

V VI 

H 

VI1 VI11 

By the series of reactions previously described' 
for the 6 chloro analog, 4-amino-G-bromo-1,3- 
henzeiiedisulionamidc (11) W.S condenued with urea 
to gixe 6 - bromo - 3 - (4H) - oxo - 7 - sulfamyl- 
2H-I ,2,4-henzothiadiazine 1, I-dioxide (T-) Reac- 
tion of T- with methyl iodide 111 the presence of 
qodium hydride led to 6-hromo-2-methyl-3(4H)- 
oxo - 7 - sullamyl - 2H - 1,2,4 - benzothiadiazine 
l.l-dio.;ide (VI), which was hydrolyzed to the 
desired 4-amino- 2-bromo-5-methylsulfamylben7ene- 
sulionainide (T'II). Tn o crystal modifications of 
\TI, melting a t  96-98' and 142-144', were oh- 
tamed. So\ ello" and co-workers have observed tp! o 
melting points for 4-amino-2-chloro-5-methylsulf- 
amylbenzenedfonamide, the chloro analog of 
1'11. 

Condensation of VI1 vith formaldehyde gave 6- 
bromo - 3,4 - dihydro - 2 - methyl - 7 - sulfamyl- 
2H - 1,2,4 - benzothiadiaziiie 1,l - dioxide (VIII, 
12 = H )  Glyoxylic acid and VI1 gave rise to  6- 
Oromn - 3 - cnr'nouy - 3.4 - dihydro - 2 - methyl - 7- 
d n n i y l  - 3H - 1.2,4 - benzoihiadiaziiie 1 , l  
diuxlde (YIII, R = COOH), and diasomethaiie 
(*oii\ rrted the latter to i t <  methyl ester (VIII, R = 

1 he pliarmncology o, these compounds will he 
COC )CHI) 

7 ,  

rcpoi ted :n detail elsewhere 

EXPEIIIJIESTAL~ 

4-.,l m: no-6'-bromo-~,9-hm rPncdisulfo?iam ;de (IT), A 50h- 
tion of 375 g. (2.18 mole?) of m-uromoaniline in 2.0 1. of 
rhlorosulfonic acid wns stirred and heated a t  130-125" for 4 

( 5 )  (a)  E'. C. Xovello. P. L. Bell, E. L. A. hhrams, C. 
Ziegler. and J. AI. Sprague, J .  Org. Cheni., 2 5 ,  970 (1960); 
11)) 965. 

(6 )  \Vr wish to thank X r .  E!iiiw Shelberg and his staff 
of thc, lIicroun:tJ>-tic.:II f,ahorntor>., Ahhctt Laboratories, for 
d l  :iiicroannlyticd d;.t:i.. 

hr. After standing overnight a t  rooin t~in1xr:ttrire, the  solu- 
tion wa8 poured onto about 1.5 kg. of c:rwkrd iw. 'J'tic M h i l ( :  
solid which prec ip i ta td  was collected on ti filter and thcri 
added in small portions to about 3.0 1. of aninionia 
water. The  resulting sollition \vas filtrred to clarify it,, and 
heated on the stenin hath to drive oiT :mnionin. 0 1 1  chiliiug, 
234 g. of white solid was obt:tinrd. Acitiificiltiori of the fii- 
trnte with acetic acid gave an addit,ionnl54 g. of the product. 
The total >-ield was 288 g. (40@&) of inaterial ineltirig at 2(jO- 
270". A portion was dissolvd i n  nninioiii:~ \vntr.r, t reato i l  
ivith e:iarco:il, hrated to  iioiliiig and chillctl. I h e ,  white 
n c d e s  precipitated, ni.1). 2;(j0. 'I'he rcc~ortle(i5h melting 
point is %5-2GT0. 

&.-I ~ i ~ i n o - : i - h ~ o n ~ o - ~ , ~ - ~ r t z ~ i ~ r i ~ i / i , s i r ~ o r t l i n , t i ~ ~ ~  (II~L'I. i\ solii- 
tion of 8(i g. (0.5 mole) of o-bromoanilinc i l l  400 nil. of 
chlorosulfonic acid was heated at 120" overnight and 
worked up as above. The crude material was rec 
twice from water, once with the aid of charcoal, 
g. (2170) of white solid, m.p. 259-2593". 

Anal. Calcd. for C8H8BrS-,0&: C, 21.83; H, 2.44; S, 
19.42. Found: C, 21.90; H, 2.44; S, 19.XT. 
6-Bronio-7-su~fammyl-RH-l,2,4-benzo~hiadiazin~ 1 1 -dioxide 

(111). A solution of 16.5 g. (0.05 mole) of .~-amiiio-(i-t)romc)- 
1,3-benaenedisulfonaniide in 400 nil. of $180,; forinic acid 
was heated under reflux for 2 hr. The solution \\'as poured 
into 1.0 1. of u-ater and chilled. The white powdrr ohtained 
weighed 11.5 g. (69y0), 1n.p. 355". l 'he recorded melting 
point is 3477340.5" 

5-Bronio-7-sul~atnyl-LH-1,2,~-~etizo~hindiazirie I,f-dioxide 
(IIIa). A solution of 3.3 g. (0.01 mole) of 4-amino-5-bromo- 
1,3-benaenedisulfonamide in 25 nil. of 98(;', formic acid was 
heated under reflux for 48 hr. After rhilling, 2.8 g. (82%) 
of fine, white needles w r e  ro l lec td ,  m.p. 287-289O. 

Anal.  Calrd. for C,H&SiO&: C, 24.71; H, 1.78; K, 
12.35. Found: C, 24.8i; H, 2.00; N, 12.06. 

6 - ~ r o ~ 1 ~ 0 - 5 , ~ - r ~ ~ h ~ ~ l d r o - ~ - s z r h s t ~ t ~ ~ i e ~ l  7-sirl~uni~1-2H-l,W,~- 
benzothiadinzine 1,l-dioxides (Table I ) .  Procediire A .  A 
solution of 4-amino-6-bromo-1,3-henzeiiedis~1lfonaniide i r i  

water (100 ml. of water for each gram of s~ilfonaniide) 
containing an equivalent quantity of aldehyde \vas heated 
under reflux for 2 hr. a f t e r  chilling, the precipitated product 
\vas collected. The crude products, when necessar, 
purified by recrystallizution from an appropriate 
by dissolving in ammonia water and thru preripitiititig with 
acetic acid. 

Procedirrc B.  A solution oEthe sulfonamide :ti ir l  an eyuivit- 
lent amount of aldchyc!e in tiiriieth!.lroriiiaiiii~(~ ( 4  1111. of i l i -  

methylformamide for ettch gram of srilfoiianiirle) was heated 
on the steam bath for 2 hr.  The sollition \viis porirctt irito tell 
times its voliiine of water, chilled: aid t.he prodi~ct c,olleoted. 

Procedure C. l l ry  hydrogen chloritle or hydrogc.11 I rornido 
(when bromoacetal was used) w a s  i,iii)l)led into 1 ,%-tlimeth- 
oxyethane (8 ml. for c:ach grain of siiifoii;triiidi~) for several 
minutes. T h m  thr  sulfonanlide and mi  equivahi t  uli?ount of 
an acetal or an alde'i!.tlc \vas xddetl and heated on the steani 
bath for 2 hr. The  solvrrit 's i ts re~novoti ulitier vaclIuI11. l 'hr 
residual oil \\-as clismiv(d in 25 1111. of 2-prol):~nr)i. ciilnted 
bvith 25 nil. of wafri., rhi l l td ,  and the  j,rotiiict collrctcil. 

Ilebioitiination q% d-cii i i iri  o-6-hroriio-1 ,.J-hrnzc l ~ d r s r ~ l f o n -  
amide.5 A solution of i3.2 g .  (0.0 t inole) of ~ - ; ~ n i i i i ~ - ~ - l ) r o i l i ~ -  
1,3-benzeriedisulfo1iiliii~d~~ i n  50 nil .  of water c*ontaining 6 
ml. of 5.Y sodiiim hydroxide 10.0.3 11101e) \vas h~- t l i~~ge~i : r te i l  at 
2 atm. over 0.5 g. of jr,( pallatiirim 0 1 1  c*;i:Lrcoal. 'I'hc theorcti- 
cal amount of hyc1rogc.n W:L.G ta l rn  111) in 1 0  niin. T h e  catalyst. 
was removed, ant i  thc  filtrate witiiiirti \\ ith hytirocliloric, 
acid. After filtering and \v:*sliinz \vit,h \v:Lt(tr: I .!I6 g. (78  
4-aniiiio-l.3-beiizeric~disiiIfoii:1i~~~irle \vas ot,t:tincvl, n1.p. 
236". The  recorded mclti:ig p~jint  i p  2:45'." 

Dpbi.oiniiiation of' ~ - c i r t i i r i o - c i - b i ~ o , / i o - t , . ~ - b ~ ' ~ ~ ~ ~ t i r d i s c c / , f ~ ~ / r -  
amide. Delironiinatiori of : 3 3  g. (0.01 inolc.) of 4-:iniino-;- 

( 7 )  Thc> catalgtir dt.t)roiiiiii:itions \wrr  c;rriod oiit 11). 11r.  
Morris Frrlifelder and l l r .  Grorge Ptoiir~. 

( 8 )  1'. F'i.chcr, Ber., 24, 3785 (1801). 
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\\'itlioiit furthcr l)iirificxtion, the  rnatrrial was tiissolvctl in 
-100 nil .  of 207; sotliiin~ hytlroxid(: yolittioil ;incl tht: rt~siiltirig 
sohition was refluxed ovcrnight. The  coolcd solution w:i* 
acic!ifietl with 6 9  hydrochloric :witl. The mnterial which pre- 
ripitateci  vas rerrystnllieed froin Fvater to  o l h i n  19 g. 
i . k t i L&  overnll f i c i n 1  V)  of white solid, n1.p. 142-141". In soliic 
runs mater id  nielting a t  96-98" wns obtuiiied. 

Anal. Calrd. for C7H,0BrS301S:Y: C, 24.42; 11, '2.92; K> 
12.20. Found: C, 24.60; H, 3.00; X, 12.23. 

~ - R r o r i i ~ - 3 - c ~ a i h o i i i c ~ l h ~ . r ~ ~ - ~ 3 . ~ - d i h ~ ~ d 1 ~ 0 - ~ -  nidh//l-;"-.s 11/,fni1! ! I / -  
g~~-~ ,~ , / i -h~nzo ih i r i c ( i c I z l ' , rp  I , I - d i o . r i ( / ~ ~  (VIII?  JL = CO&H,j). 
'1'0 ii sulritioii of 2.1 g. (0.005 inolv) uf ~j-})rolil[)-:{-c~trl )ox!.- 
9 . - t - t l i t i~ t i ro-L- i i i~! t l i~  l-7-siilIitn1yI-L'H - I .~,4-l~t~rizoilii:itiin7illc. 
~ , l - ~ h i i d t :  (Talile I, conipoiind 17) i r i  IO() nl1. of nu:thxllol 
was adtieti 40 inl. of ether containing 0.005 inole of diazo- 
methane. After 5 min. the  solution t vs ted  neiitral to litmus. 
The  solvent \vas removed anti watrr \\-as added to the residuc: 
caufiing it solid to form. Thr  crude grodiict \ Y ~ B  dimolved i n  
4U in!. of methanol, concwitrated to 10-15 nil., and t~liilled to 
give 1.6 g. (iS(%,) of product, rre TtilJ!e I ,  conipuuntl 1 %  

SORTH CHICAGO, ILL. 

(9) Preparrd I J ~  J)r .  \f'. J. C l o s ~ .  
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Synthesis of Potential Diuretic Agents. V. Derivatives of a New Tricyclic 

1,l-Dioxide] 
Sya :em, Benzo[1,2-e,5,4-e')bis[2-methyl-3,4-dihydro-l.2,4-thiadiazine 
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h novel 2nd prartirnl synthesis of 4 , G - d i a m i n o - N ~ , N ~ - d i m e t h ~ ~ - l , ~ - l ~ ~ n z e n ~ d i s ~ i l f o n ~ m i d e  is desc r iM.  Ring clamre of 
this substance wi th  aldehj.des makes possihle the formation of a new tric\.clir s\.strm. 

In the preparation of compounds related to di- 
hydrohenzot hiadi;izincs as diuretic agents, it was 
dosirable ti ,  obtaiil (luaiitities of 4,Ci-dianiino-AV1,- 
N ' ~ - d i m c t h ~ l - l , ~ ~ - ~ e i i z ~ i ~ e d i s u I f o i i a m i d ~  (I) to serve 
:LH an intermediate i i i  th:: preparation of a new tri- 
cyrlic. systcm, l l ?  heiizo [ l,2-e,5,i-e']bis [?-methyl- 
:3,l-dihydro- I .2,.l,-tliindiaziiic 1,1 d ios id r  ] (11). 

'R-CHO ___, 
CHjHNOIS S02NHCH3 

I 

The most obvious method of preparing I would 
be the c~hloroeulfonation of m-plienyl~riedianiiiie or 
its diacyl derivativp. followed by treatment of the 
disulfonyl chloride with methylamine. The chloro- 
sulfonation has been d c q c r i b ~ d . ~ ? ~  The yield. re- 
ported n.ere very poor and in our experience proved 
quite unsatisfactory. This report desrribes a prac- 
tical synthesis of I and the condensation of the 
intcrmrdiate with several aldehydeq. 

The rlectron attracting effcct of thc sulfonamide 
groups suggested that thc halogen atom in  I-nminc- 
6 - chloro - Ar1,Ar3 - dimethyl - 1.3 - henzencdiwl- 
fonamide (VII) could be replaced directly with ani- 
moiiia. Preliminary experiments with a modpi k u h -  
staiiec, j,-amiiio-G-chlcro-l,~-l~eii~piie~isi~~fonamidc 
(TII), u-ere di.appointing. However, siiicae iirca i \  
known to be a good source of ammonia. we next 
turned our attention to rcactionq in\-olying this 
.Uhstal~ce. 

Fusion of urea with I11 a t  atmospheric pressure 
gave B-chloro-3-oxo-7-sulfamyl-3,4-dihydro-l,2,4- 

( - 3 )  0. Lustig and E. Katschrr, Jfonatch , 48, 8 i  (Ir)27) 
(4)  von \V. Logemann, P. Girddi,  and S. Galiniht It], 

Ann., 623, 157 (1959). 


