
\\'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 

Received Ft=bruaril 6 ,  1 '51  

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). 
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beiizothiadiazine 1, 1-dioxide5 (IV). Wheii the ratio 
of urea to amide became greater than fiftren to one, 
we were able to isolate, other than the maiii prod- 
uct (IV), a compound that contained iio chlorine 
which was later proved to be V. To avoid the loss of 
ammonia the fusioii was carried out in a closed 
vessel. This afforded the described V in excellent 
yield. Compound V alkylated with ease to  give VI, 
which in turn produced I through hydrolytic 
cleavage. 

I t  is noteworthy that the unmethylated sub- 
stance (V) is resistant to hydrolysis This was ex- 
pected, however, since we had previously learned 
that the 3-oxothiadiazine ring in I T T  is stable to 
acid or alkaline hydrolysis. 

XI1 - 

Further studies were carried out to delineate morc 
fully the nature of the reaction with urea. On the 
basis of work described above, fusion of urea with 
VI11 would be expected to yield XI. When this rc- 
action was carried out, no product corresponding to 
XI was isolated. Elemental analyses, infrared spec- 

(5)  W. J. Closrb, L. It. Swett, L. E. Brady, J. H. Short, 
and M. \'ernsten, J ,  Am. C'hsm. Soc., 82, 1132 (1960). 

tra, and the prcwiire of :L free amino group pointrtl 
to either X or XII. It is difficult to  distinguidi 
between these two possibilities by physical means; 
however, the strong chcmical cvidcncc cited below 
supports our contentioil thnt X is tht. maiii procli1c.t 
of the reaction. 

The product is impervious to alkali or acid, as 
are IT' and V, which are known t o  contain the 3- 
oxo-3,4-dihydro-l,2,-Lthiadiaziiie 1,l-dioxide ring 
present in X. It has been demoi)strated that the 
intiodurtioii of a methyl group iii the 2-position of 
IV,4 and in the 2,2'-positions of V makes them sus- 
ceptible to  these reagents. When the fusion time 
between urea and VI11 was reduced to eight hours, 
we were able to isolate as much as 25% of IX. It 
appears, then, that the first step of the reaction be- 
tween VI11 and urea is the cleavage of the hetero- 
cyclic ring to form a free methylsulfamyl group 
Furthermore, urea is incapable of effecting cycliza- 
tiou when the sulfainyl group is substituted, ~o that 
once the hrtrroryclic ring in T'III is opciicd, it mil- 

not bts recyclinrd This latter point was demon- 
strated by attempting, unsurcessfully, to cyclize 
%amino - 4 - rhloro-N1 - mcthylbenzenesulfonamidc. 
This failure is unfortunate, for it rules out the 
pohsibility of obtaining VI directly from VI1 by 
reaction with urea 

The route I11 --L T' 4 T71 4 I + I1 was used to 
prepare several represeiitstive examples (IIa,b,c) 
of the titIe substance. The compounds were inef- 
fwtive diurctir agents. 

 EXPERIMENTAL^ 

Benzo [1,2-e,5,4-et] his [3-oxo-3,4-dihydro-l ,d,d-thiadiazine 
l,l-dioxide] (V). A finely ground mixture of 4-amino-6- 
ctiloro-l,~-henzenedisi~lfonamide (236 g., 0.83 mole) and 
urea (247 g., 4.12 moles) was charged into a 3-1. Hastellov 
homb containing a glass liner. The mixture was heated st 
180' for 26 hr. without shaking. Upon cooling, the solid 
melt was dissolved in 3 1. of water, treated with Darco, and 
filtered. The filtrate was made strongly acid with eoncen- 
trated hydrorhlorir acid and allowed to stand a t  4' over- 
night. The. crude product which was filtered and washed 
with water waR rerrystsllized from dimethylformamide and 
water. This afforded 208 g. of product as  a monohydrate 
tieconiposing a t  370". (Yield 75yc',.) 

16.66. Found: C, 28.67; H, 2.39; N,  16.58. 
Benzo [1,2e,5,4-4'] his j2-~11ethyl-,~-oxo-J,~-dih~~dro-l,2,4-th1- 

ndintine l,l-dioride] (VI) .  A solution of t)cnzo[ 1,2+,5,4-e'] 
l~is[3-oso-8,1-dih~dro-l,2,4-thiatiiaxinc~ 1 ,I-dioxide] ( 2 5  g., 
0.071) mole) in 100 nil. of' dimc:thylforin;mlidc was added 

isr to n stirred suqxwion of sodium hydride (6.8 g. of 
oil dispersion: 0.158 nmlc) in 80 nil. of dinwth?Iforni- 

amide. The srispmsion was stirred for 1 hr. :it 7 0 ° ,  and then a 
,soliltion of 22.5 g. (0.158 mole) of mcthyl iodide in 25 ml. of 
diineth!lforin~initIe \vas added droppvisr. .4fter :tn hour in- 
terval, enough methyl iodidc was added to effect solution 
(25-30 g,). Stirring and heating were continued for anothrr 

Anal. Calcd. for C,Hf"0&.H20: C, 28.56; H, 2 

(6)  \Ve wish to thank Dr. Warren J. Close for helpful 
consultation; Mr. Elmer Shelberg and his staff for the micro- 
analyses; and Mr. W7il1iain b'aRhhlrn find his nsancinttep 
for infrnr<,d spectra. 



t l i c b  solution tlcl)osit (51 1 .j g. (1 I L) of prodiirt Y, hic.11 t i c w i i \ -  

IJOSCS at 254-2556'. 
d n a l .  Calcd. for C,,H,,N,O,S2: C, :L5.46; H, 3.47; X, 1;j.TS. 

Found: C, 35.20; H, 3.45; X, 13.95. 
6-amino-7-( meth y lsu~fuin y1) -S-oxo-S,4-dihydro-l 2,I-ben- 

zothiadiazine i,i-dioxide(X). From VIII. An intimate mixture 
of 6-rhloro-2-niet hyl-:3-oxo-i-siilfamy1-3,4-dihgdro-l,2,4-ben- 
zothiadiazine 1,l-dioxide (12.1 g., 0.0375 mole) and iire:i 
(20.0 g., 0.333 mole) was charged into an autoclave arid 
heated at 180" for 24 h r .  The resultant, stirky mass \%.as 
treated with approximntr1)- 200 ml. of u-ater and allowed t o  
stand until aollition occurred. The solution \\-:is treated with 
Darco, filt~retl,  and heated iindrr vacuuni to  remove excess 
ammonia. Iypon rooling, a sninll amount  of c p i i i r i c  acid 
precipitated and u-an rrmovcd by filtration. The  filtrate was 
made strongly arid with h y d ~ ~ ~ c h l o r i c  acid and slloived to 
stand overnight itt 4'. The  recipitate was rerrystallized 
from water to give 3 .2  g. (28 ) of product, melting at 285- 
286". 

dnal. Calcd. for CsH,oN40sSr: C, 31 36 ;  H, 3.29; X, 18.29. 
Found: C, 31.67; H, 3.31; N, 18.51. 

Prom IX. Following thP procedure outlined above, a mix- 
tiire of ~-arnirio-2-rhloro-5-(nieth~l~iilfamy1)herieeriesnlfon- 
:iniidc (29.!)5 g., 0.1 mole) and iirc:t (60.0 g., 1.0 mole) gave 
18.05 g. (62%) of prndurt Ineltiny a t  288-285". The melting 
point u a s  not depressed upori niising with t h e  product oh- 
titined in the prrvioiis c~xp(~rinicnt. 

.InnZ. C;tld. for C,H,"N,O&: C, 31.36; H, :3.29; S. 18.20. 
I ~ o i i t i d :  C, 31.42; H) 2 .72;  SI 18.20. 

I<'//,? ion q f 11 i'cti with 3-ch loro-h'-( vi rth ! j l s  i/(faiii!ji) nnilin e .  
Untlcr similar cwiiditicins t h c  fiision was carried out with 3 -  
rhloro-G-(nict~li~l~~ilfniii~-l);iiiilinr (8.0 9.) and iirca (21.0 9.). 
JYork-iip :iffordctl 7.3 g. of starting in:iterinl. 

. I  ttertiptatl hj/r/m/ysi ,s  o/" \-. T\\-enty-fivr gr:iiiis of V \viis 
rc~fluxed 18 hr. in  250 i n l .  of 2(Jf/h KnOH solntioii. The solii- 
tion wiis filtered inid thv hltr;itc i i i idc .  itridit. u i t h  ti S hgdro- 
rhloric wid. Th(t  prccipitutc \\-righed 23.2 g. ;ind dcroniposed 
:it 370". The  melting poiiit ~v iw  r io t  deprc.~srcl when mixed 
with the starting n~tc.ria1.  l 'hc dcsired prodiict, 1,G-diamino- 
1 , :~- t ic~r~zcr~ct l is i i l fo~i~ini i~l~~,  has 1)rrn rrported3 to melt at 
187". 

/so/ntioiI q" 1s ,I"/.OIIL / h e  .[u.s;ou of i i w i  with VI11 for sh,orlei 
pwiotls.  Thv fiision w:is pcrforinod :is dc,crrihrd, using VI11 
(17.0 g.,  0.054 niole) and u r w  (32.5 g., 0.51 inolc) ; however, 
(he  hwtitig was stoppotl :it t h r  ciiti of 8 hr. JYater, 150 nil., 
\\.;is i t r l r l c d  to t h c  rnistiire :iiid thv i~isoliiI)le inaterial was 
lx*p:ntted 113- lilt~ratioii. This iiisoliihlc siil~staricc: was t,aken 
1111 in diliitc sodiiini hj~clroxid(~ soliition, trtuted n i th  Jlarco, 
: i i i d  filtcred. 'l'hct filtratr, w : i s  :tcidificd \\-ith dilute hydro- 
rhlorir wid t o  givc 4.1 g. (25.:<(%) of product melting a t  
l !N iO.  'I'hf. mrlting point, w:w not cttyesscrti a.he11 mixed with 
: in  :iiithrwtic s i m p l ( ~  of IS.  

A(itlific:itiori of tlir origin:il filtriitc. g:ivc. S. 

SORT11 CIII<'.l(;(l, TI,l, 


