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A new reaction of ortho esters with 1,2,4benzothiadiazine 1,l-dioxides and pyridothiadiazine 1,l-dioxides is described. 
These react a t  150' to give a mixture of the 2- and 4alkylated derivatives, thus confirming for the first time the previously 
postulated existence of mobile hydrogen atom tautomerism and, consequently, an unsymmetrical triad system in this class 
of heterocyclic compounds. The reaction is generally applicable but will proceed to completion only when (a) the volatile 
products, b.p. 50-80°, are allowed to distill, (b) the internal temperature exceeds 130-135', and (c) a homogeneous reaction 
mixture is obtained. 3,4Dihydro-l,2,4benzothiadiaeines do not react since they do not possess mobile hydrogen atom tauto- 
merism. When the reactant has an -SOaNH2 which is not ortho to an amino group, reaction to form an -S02N=CHO- 
Alkyl group occurs. N-Acetylbeneenesulfonamide, which can tautomerize to an unsymmetrical triad system, gives both 
0- and N-alkylated derivatives. 

Reaction of 6-(trifluorometh~l)-l,2,4benzothiadiazine 1, ldioxide with dialkylaminoalkyl chlorides in the presence of 
sodamide gives 4-( dialkylaminoalkyl) derivatives. The synthesis of the isomeric 2-( dialkylaminoalkyl) derivatives, by an 
indirect procedure, is also described. 

Although the existence of a tautomeric equilib- 
rium in the benzothiadiazine 1,l-dioxides which 
still retain :L mobile hydrogen atom (Ia, b) has 
been demonstrated by physical measurements12 

Ia Ib 
1,2,4-Benzothiadiazine 1,4,2-Benzothiadiazine 

1,l-dioxide 1,l-dioxide 

up to the present time, derivatives of both forms 
have not been isolated from an alkylation reaction. 
Thus, in his pioneering work with the l12,4-benzo- 
thiadiazine 1,l-dioxide nucleus Ekboms reported 
that methyl iodide in methanolic potassium hy- 
droxide gave the 4-methyl derivative. More recently, 
Novello et aL2 found that monoalkylation of 6- 
chloro-1,2,4-benzothiadiazine-7-sulfonamide 1,l-di- 
oxide (11) gave the corresponding 4-alkyl derivative 
when treated with allyl bromide in ethanolic sodium 
ethoxide or with methyl sulfate in aqueous sodium 
hydroxide. 

(1) Presented before the Division of Medicinal Chemistry, 
a t  the 138th Meeting of the American Chemipal Society, 
New York, September 11-16, 1960. 

(2) F. C .  Novello, S. C .  Bell, E. L. A. Abrams, C. Ziegler, 
and J. M. Sprague, J. Org. Chem., 25, 970 (1960). The 
report by L. H. Werner, A. Halamandaris, S. Ricca, L. 
Dorfman, and G. de Stevens, J. Am. Chem. Soc., 82, 1161 
(1960), that I1 and dimethyl sulfate in aqueous sodium 
hydroxide gave the 7-methylsulfamoyl derivative may be 
incorrect. 

(3) Ekbom, Bih. Svensk Vetenskakad Handl., 27, 11, 3 
(1902); Beilstein, 4th Ed., 27, 570; 14, 682. 

(4) C. K. Ingold in Structure and Mechanism in Organic 
Chemistry, Cornel1 University Press, Ithaca, N. Y., 1953, 
pp. 543-575, has summarized the literature and shown the 
development of the ionic theory of mobile hydrogen tau- 
tomerism or prototropy. Symmetrical triad systems would 
give only one alkylated derivative. 

As the l12,4-benzothiadiazine 1,l-dioxides possess 
one of the classical examples of an unsymmetrical 

triad system,* -NH-C=N $--N=C-NH--, 
the base-catalyzed alkylation should have led to 
both 2- and 4-alkyl derivatives. It must be as- 
sumed that in the reactions discussed above the 4- 
alkylated derivatives were the preponderant reac- 
tion products and, consequently, the only ones iso- 
lated; that no 2-alkylated derivatives were isolated 
(although small amounts may have been present) 
must be attributed to the dominant influence of the 
-S02- group on the triad system, under these 
alkylating conditions. 

Under more favorable experimental conditions, 
however, it should be possible to confirm the exis- 
tence of the tautomeric equilibrium postulated with 
this class of compounds. The new reaction we are 
reporting, namely the alkylation of benzothia- 
diazine and pyridothiadiazine 1,l-dioxides by means 
of trialkyl orthoformates does precisely this, as it 
leads to the simultaneous formation of both 2- and 
4-monoalkylated derivatives. Thus, when 6-(tri- 
fluoromethyl)-lJ2,4-benzothiadiazine 1,l-dioxide 
(111) and triethyl orthoformate (TOF) were heated 
for about three hours in an oil bath at 150" so that 
volatile products, b.p. 50-80", distilled, two prod- 
ucts, 4-ethyl-6-(trifluoromethyl)-l,4,2-benzothia- 
diazine 1,l-dioxide (IV), and 2-ethyl-6-[trifluoro- 
methyl)-1,2,4-benzothiadiazine 1,l-dioxide (V) 
were obtained in 40% and 19% yields, re~pectively.~ 
The structures of these isomers were established by 
hydrolyzing IV and V to 5-(ethylamino)-a,a1a-tri- 
fluoro-p-toluenesulfonamide N I )  and 2-amino-N- 
ethy1-a,a,a-trifluoro-p-toluenesulfonamide (VII), 
respectively; VI and VI1 were then shown to be 
identical with authentic specimens of these com- 

( 5 )  No example of N-alkylation by means of a trialkyl 
orthoformate haa been found in the literature. 

I 
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TABLE I 
T A R U I A T I O N  O F  STRUCTIJRES OP COMPOUNDS nESCR!BED 

IT. 
111. 
V. 
VIII. 
X. 

XII. 

XVII. 

XIX. 

XXI. 

x x v .  

XXVI. 

XLVII. 

XLIX. 

1v. 
IX. 

XI. 

XX. 

XXII. 

XXVII. 

XXVIII. 

XLV. 

XLVI. 

VI. 
VII. 
XIII. 

XIV. 

xv. 
XVIII. 

XXIIT. 

XXIV. 
SS:S.  

TABLE I (Continued) 

XLVIII. 

L. 

XVI. 
xxx. 
XXXI. 

XXXII. 
XXXIII. 

XXXIV. 
xxxv. 
XXXVI. 

XLIII. 

XLIV. 

XXXVII. 

XXXVIII. 
XXXIX. 

pounds synthesized as described in the Experi- 
mental. 

When the reaction was carried out between 6- 
(trifluoromethyl) - 1,2,4 - benaothiadiazine - 7 - 
sulfonamide 1 , l -  dioxide (VIII) and triethyl ortho- 
formate, the anticipated 4 and 2-alkylation occur- 
red, but in addition, the 7-sulfamoyl group also 
reacted to give the Nethoxymethylenesulfamoyl 
substituent.g The yields of the two products, IX 

(6) Novello et al. (ref. 3 )  reported that I1 and triethyl 
orthoformate heated under reflux for twenty-four hours 
gave an 87% yield of 6-chlorcd"thoxymethylenel,2,4 
benzothiadiaxine-7-sultonamide 1,l-dioxide; 6-chloro-2- 
methyl-1,2,4benzothiadinline-7-sulfona~de 1,l-dioxide 
and 6-chloro-3,4-diiydro-l,2,4-benzothiadi~e7-s~on- 
smide 1,l-dioxide were ale0 reported to give the correapond- 
ing Nethoxymethyleneaulfamoyl derivativea. It is apparent 
that under reflux, however prolonged, no alkylation oc- 
curred. Novello reported that mild alkaline hydrolysis of 
the N-ethoxymethylenesulfamoyl derivatives regenerated 
the parent compound. Under the conditions employed in 
our investigation, I1 undergoes alkylation as well. 
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and X ,  were 39% and 57%, respectively.' Both 
IX and X were stable compounds which could be 
recrystallized from nonhydroxylated solvents; re- 
crystallization from boiling aqueous isopropyl alco- 
hol led, in each instance, to  the formation of new 
products: thus, IX gave Pethyl-64trifluoromethyl)- 
lJ2,4bemothiadiazine-7-sulfonamide 1 , ldioxide 
(XI) while X gave 6'-(ethylsulfamoyl)-aJaJa-tri- 

CZHjOCH=NSO* 

VIII triethyl 150" orthoformate )fJH 

I 
F3C C2H5 

IX 

fluoro-4'-sulfamoyl-m-formotoluidide CXIII) and 
6'-(ethylsulfamoyl)-a,a, a-trifluoro-4'-sulfsmoyl-m- 
toluidide (XIV). While 2-ethyl-6-(trifluoromethyl-l , 
2,4 - bemothiadiazine - 7 - sulfonamide 1,l- dioxide 
(XII) has not been isolated, it  is presumed to be the 
precursor of XI11 and XIV, as 2-a.lkyl-lJ2,4benzo- 
thiadiazine 1,l-dioxides have shown a characteris- 
tic instability toward recrystallization from boiling 
aqueous alcohol.8 

The structure of XI was established by demon- 
strating that upon hydrolysis it gave a disulfon- 
amide identical with authentic 5-(ethylamino)- 
a, a, a-trifluoro-2,4toluenedisulfonamide (XV) syn- 
thesized as described in the Experimental. Further- 
more, XI was identical with the product from the 
monoalkylation of VI11 with ethyl iodide in ethano- 
lic sodium hydroxide, thus establishing the struc- 
ture of that reaction product as the 4-ethyl deriva- 
tive, also. In  addition, it was shown that XV and 
triethyl orthoformate at 150" regenerated IX. 

The structure of XIV (and indirectly XI1 and 
IXIII) was confirmed by reaction with formalde- 
hyde to give a product identical with 3,4dihydro-2- 
ethyl-6 - (trifluoromethyl)-l,2,4-henzothiadiazine-7- 

(7) In the ultraviolet, VI11 [>$?OH 278 ( e  9200) and a 
shoulder a t  295 mp] and IX [A::?"" 288 ( E  11,900) and a 
shoulder a t  300 m ~ ]  have similar spectra; X, with the 
double bond in the 3,4 position has a different spectra, 
A ~ ~ ~ s o H  273, 310 mp ( e  11,200, 12,800) and no shoulder in 
the 300-mp region. From this dah ,  the conclusion to be 
drawn is that VI11 exists predominantly wit,h the double 
bond in the 2,3-positon, similar to IX. Novello et al. (ref. 
2 )  arrived a t  the same conclusion regarding the position of 
the double bond in 11. 

(8) Nove!lo et al. (ref. 2) have reported that recrystal- 
lization of 2-methyl-l,2,4benzothiadiazine 1,l-dioxide and 
6-chloro-N,2-dimethy1-I,2,4benzothiadiazine-7-sulfonamicle 
1,l-dioxide from boiling aqueous alcohol involved ring 
scission and gave 2'-(methylsulfamoyl)formanilide and 5'- 
chloro-2',4'-bis(methyhulfamoyl)formanilide, respectively. 
The formation of XIV above arises by further hydrolysis of 
XI11 (see Experimental). 

sulfonamide 1 , 1-dioxide [XVI), synthesized from 
3,4-dihydro-G- (trifluoromethyl) - 1,2,4 - benzothia- 
diazine-7-sulfonamide 1, ldioxide (XXX) and di- 
ethyl sulfate in aqueous sodium hydro~ide.~ 

Under the experimental conditions employed in 
this reaction, the unchanged benzothiadiazine 1,l- 
dioxide was insoluble in the triethyl orthoformate. 
During the course of thc heating by means of an oil 
bath maintained at GO" ,  i t  was obsen-ed that a 
vigorous reaction occurred when the internal tem- 
perature reached 130-135" ; while the volatile prod- 
ucts (b.p. 50-80") were collected, the internal 
temperature gradually rose. The reaction was 
complete in about three hours when a clear solution 
was formed and the internal temperature reitched 
145-150'. 3-Methyl-6-(trifluoromethyl)-l,2,4-ben- 
zothiadiitzine-7-sulfonamide 1,l-dioxide CXVII) and 
triethyl formate, however, reacted sluggishly, 
presumably because of to the blocking effect of the 
3-methyl group, and even after prolonged heating 
the XVII was largely undissolved. When the hot 
triethyl orthoformate solution was decanted, con- 
centrated to dryness and the residual oil dissolved 
in boiling water, there was isolated, in small yield, 
6'-(ethylsulfamoyl)-a, aJa-trifluoro-4'-sulfamoyl-m- 
acetotoluidide (XVIII), arising from the hydrolytic 
ring opening of 2 - ethyl - 3 - methyl - 6 - (trifluoro- 
methyl) - 1,2,4 - bemothiadiazine- 7 - sulfonamide 
1,l - dioxide. 

As noted above, Novello et aL2 reported that I1 
and triethyl orthoformate heated under refluxlo 
for twenty-four hours gave the N-ethoxymethylene 
derivative (XIX); they mentioned no other product 
and apparently observed no other reaction. Under 
the alkylation conditions employed in our work, I1 

(9) 6-Chloro3,4-dihydro-2-methyl-l,2,4ben~otbiadiazine- 
7-sulfonamide 1,l-dioxide was obtained by treating 6- 
chloro3,Cdihydro-l,2,4benzothiadia~ine-7-sulfonamide 1,l- 
dioxide with (a) methyl sulfate in aqueous sodium hydroxide 
[L. H. Werner et al., J .  .4m. C h a .  Soc., 82, 1161 (1960)j or 
(b) methyl iodide and sodium hydride in N,N-dimethyl- 
formnmide [W. J. Close et al., J .  Am. Chem. SOC., 82, 1132 
(1960)l. Actually, when dialkylation occurs, the 2- and 7- 
positions are involved (see Experimental for details). 

The structure of XVI has heen further confirmed by Drs. 
A Cohen and N. Coy of these laboratories as a result of 
their studies of this and related compounds in the near 
infrared; their results will be published shortly. In this con- 
nection, it should be stated that the generalization made by 
L. H. Werner et al., that sulfonamides with a free -SO2NH2 
group will show characteristic absorption at 2.95 and 3.08 p 
is of questionable value in assigning structure. Thus, we have 
observed that 3, Cdihydro-A'-R-dimethyl-6-( tri8uoromethyl)- 
1,2,4bemothiadiaxine-7-sulfonamide 1,l-dioxide, whirh 
lacks an --802NH2 group, showr absorption a t  2 98 and 3.02 
p ;  while 3.4-dihydro-2-methyl- and 3,4-dihydro-2-ethgi-6- 
(trifluoromethyl)-1,2,4-bennothiadiazine-7-sulfo~an~ide 1,1- 
dioxide, which have --SOZNHZ groups, nbrorb at 3.02 and 
3.08 p and 2.97 and 3.05 p, respectively. The overlap in the 
absorption of these three compounds in the 3 - ~  region does 
riot afford a rigorous basis for structure assignment. 

(IO) R e  have repeated this experiment and have observed 
that the maximum internal tempersture under these conrii- 
tions is 125'. It would appear, therefore, that the alkylation 
reaction has very critical temperature requirements. 



4318 YALE AND SHEEHAN VOL. 26 

reacted sluggishly to give a 55% yield of XIX and a 
43% combined yield of N-ethoxymethylene-4- 
ethyl- (XX) and N-ethoxymethylene-2-ethyl-6- 
chloro-1,2,4-benzothiadiazine-7-sulfonamide 1,l-di- 
oxide (XXI). By increasing the amount of triethyl 
orthoformate and prolonging the reaction time it 
was possible to alkylate I1 completely to give a 
mixture of XX and XXI, which were separated by 
fractional crystallization. While XX was stable and 
could be purified, XXI could not, and was, therefore, 
identified by hydrolysis to give 6'-(ethylsulfamoy1)- 
4'-sulfamoyl-m-chloroanilide (XXIII). Recrystal- 
lization of XIX from aqueous isopropyl alcohol re- 
generated 11; a similar treatment of X X  gave 4- 
ethyl - 6 - chloro - 1,4,2 - benzothiadiazine - 7 - sul- 
fonamide 1,l-dioxide (XXII). 

A mixture of 5-amino-a,a, a-trifluoro-2,4-toluene- 
disulfonamide (XXIV) and triethyl orthoformate 
heated for two hours a t  120" resulted only in cycli- 
zation and in the formation of the N-ethoxymeth- 
ylene derivative of VI11 (XXV); a t  150", the same 
reactants underwent cyclization, N-ethoxymethyl- 
ene formation and alkylation to give I X  and X. 
Ethyl formate and XXIV at 150" did not react. 

The slow distillation of a mixture of VI11 and 
trimethyl orthoformate gave only the N-methoxy- 
methylene derivative of VI11 (XXVI); in a sealed 
tube a t  150°, the same reactants gave the expected 
mixture of methylated derivatives as a noncrystal- 
line gum. Separation was effected by treatment with 
boiling aqueous isopropyl alcohol to give two 
products, 4-methyl-ti-(trifluoromethyl)-l,4,2-benzo- 
thiadiazine - 7 - sulfonamide 1,l - dioxide (XXVII) 
(identical with the product from the reaction of 
VI11 with methyl iodide in ethanolic sodium hy- 
droxide") and 6'-(methylsulfamoy1)-a, a,a-trifluoro- 
4'-sulfamoyl-m-formotoluidide (XXIX). 

3,4-Dihydro-6- (trifluoromethyl)-l,2,4-benzothia- 
diazine-7-sulfonamide 1,l-dioxide (XXX) and its 
3-benzyl derivative (XXXI) and triethyl ortho- 
formate under alkylation conditions gave only 
the corresponding N-ethoxymethylene derivatives 
XXXII and XXXIII, respectively.I2 The failure 
to alkylate is due, of course, to the absence of a 
triad system in this class of compounds. 

3 - Oxo - 6 - (triffuoromethyl) - 1,2,4 - benzothia- 
diazine - 7 - sulfonamide 1,l - dioxide (XXXIV), 
which might be considered a 3,4-dihydro derivative, 
can also exist as the tautomerides XXXIVa, b. 
As anticipated, XXXIV was alkylated by triethyl 
orthoformate to give a mixture of 2- and 4-ethylated 
compounds as their N-ethoxymethylene deriva- 
tives; the mixture could not be separated. Boiling 

(11) It was of interest that this reaction gave beside 
unchanged VIII, a small yield of N,4dimethyl-6-( trifluoro- 
methyl)-1,4,2-ben~othiadiazine-7-sulfonamide 1,l-dioxide 
(XXVIII) (see Experimental). 

(12) Novello, et al. (ref. 2) reported that 6-chloro-3,4 
dihydro-1,2,4benzothiadiazine-7-sulfonamide and triethyl 
orthoformat,e under reflux gave the N-ethoxymethylene 
derivative. 

HiNSOz H2NSOZ 

D s ' N H  \ "C'O - ___t pJ2 \ ,C-OH 

F3C H F3C 
XXXIV XXXIVa 

H2NS02 Jt so2 

"EOH 
F3CXXXIVb 

aqueous isopropyl alcohol effected separation into 
the 4-ethyl- (XXXV) (24% yield) and 2-ethyl-3- 
oxo-6- (trifluoromethyl) - 1,2,4- benzothiadiazine- 7- 
sulfonamide 1,1-dioxide (XXXVI) (34% yield), 
The alkylation of XXXIV by ethyl iodide, in N,N- 
dimethylformamide, in the presence of sodium 
hydride, also gave XXXV and XXXVI.13 

The reaction between triethyl orthoformate and 
1,2,4-pyrido [2,3-e]thiadiazine-7-sulfonamide 1, l-di- 
oxide (XXXVII) a t  150" gave only the N-ethoxy- 
methylene-4-ethyl derivative (XXXVIII) ; a care- 
ful search failed to uncover any 2-ethyl derivative. 
Recrystallization of XXXVIII from boiling aqueous 
isopropyl alcohol gave 4-ethyl-1,4,2-pyrido [2,3-e]- 
thiadiazine-7-sulfonamide 1,l-dioxide (XXXIX). 

DISCUSSION 

Certain generalizations are possible from the data 
presented above, regarding the behavior of triethyl 
orthoformate at  150" with representatives of the 
three principal classes of compounds-e.g. VI11 
(which possesses an unsymmetrical triad system), 
XXX (the 3,4-dihydro derivative which is incapable 
of forming a triad system), and XXXIV (which 
appears to be a 3,4-dihydro derivative, but which 
can form an unsymmetrical triad system through 
the oxygen atom at  position 3). All three com- 
pounds first react to form N-ethoxymethylene 
derivatives; this derivative of VI11 is also alkylated 
a t  the 2- and 4-positions; this derivative of XXX 
undergoes no additional reaction; and this deriva- 
tive of XXXIV is also further alkylated at  the 2- 
and 4-positions. A further reasonable generaliza- 
tion, based on the observation that the alkylation 
reactions require several hours of heating at  
elevated temperature, is that an SN2 process is 
involved. l4 

(13) W. J. Close, L. R. Swett, L. E. Brady, J. H. Short, 
and M. Vernsten, J. Am. Chem. SOC., 52, 1132 (1960) have 
reported that 6-chloro-3-oxo-l,2,4-benzothiadia~ine-7-sul- 
fonamide 1,l-dioxide and ethyl iodide under similar condi- 
tions gave a 95% yield of the 2-ethyl derivative. Their 
product, as described, was not purified other than by wash- 
ing with water. It is reasonable to assume that some 4ethyl 
derivative was also present. 

(14) N. Kornblum, R. A. Smiley, R. K. Blackwood, and 
D. C. Iffland [ J .  -4m. Chm. Soc., 77, 6269 (1955)J have 
reviewed the literature on the contrasting alkylation of other 
unsymmetrical triad systems (ambident anions), and have 
classified those alkylations aa S N ~  or 3 ~ 2  typee. 
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Reactions of triethyl orthoformate with simple sul- 
fonamides. Primary sulfonamides-e.g., benzene- 
sulfonamide-reacted with triethyl orthoformate 
under alkylation conditions, to give only ethoxy- 
methylene derivatives. Secondary sulfonamides- 
e.g., N-ethylbenzenesulfonamide-did not react 
with triethyl orthoformate, nor did they react if a 
catalytic amount of p-toluenesulfonic acid was 
added. Interestingly enough, if N-ethylbenezenesul- 
fonamide and triethyl orthoformate were heated so 
that the triethyl orthoformate distilled during a 
three-hour period, a quantitative yield of N-ethyl- 
N-(phenylsulfony1)formamide diethyl acetal (XL) 
was obtained. 

A related example of the alkylation reaction was 
found in the behavior of triethyl orthoformate 
with N-acetylbenzenesulfonamide (XLI). It was 
assumed that XLI would give both 0- and N- 
alkylation, as it can exist as the tautomerides 
(XLIa b), and that hydrolysis of the reaction mix- 
ture should give benzenesulfonamide and N-ethyl- 
benzenesulfonamide. The reaction was carried out 
and gave as product a, noncrystalline oil; in the 
infrared, the oil showed no absorption in the=NH, 
but did absorb in the C=O and C=N regions, thus 
confirming the presence of XLIIa and XLIIb. 

triethyl ortho- 
formate 

XLIa 

XLIIa , /, HOH 

CzH5 
XLIIh 

1 HOH 

~ s o 2 N H z  

From the hydrolysis of the oil, benzenesulfon- 
amide was obtained in 9% yield and N-ethylbenz- 
enesulfonamide in 59% yield. 

Alkylation of 6- (trifluorometh y1)-1 ,d14-benzothi- 
adiazine-7-sulfonamide (111) with dialkylaminoalkyl 
halides in the presence of sodamide. It was antici- 
pated, and subsequently demonstrated, that the 
alkylation of I11 with a dialkylaminoalkyl halide in 
the presence of sodamide would lead to  4-substitu- 
tion. The isomeric 2-dialkylaminoalkyl derivatives 
were synthesized by an indirect procedure. The 
details of these syntheses are described in the Ex- 
perimental. 

Miscellaneous syntheses. The reaction of XIV 
with phenylacetaldehyde dimethyl acetal in aque- 
ous alcoholic hydrochloric acid gave 3-benzyl-3,4- 
dihydro - 2 -ethyl - 1,2,4 - benzothiadiazine - 7 - sulfon- 
amide Ill-dioxide (XLIII). 

5-Ethylamino-a, a, a- trifluoro-2,4 - toluenedisul- 
fonamide (via the hydrolysis of XI) and formaldehyde 
gave 3,4-dihydro-4-ethyl-6-(trifluoromethyl)-l,2,4- 
benzothiadia,zine-7-sulfonamide 1,l-dioxide (XLIV) . 

EXPERIMENTAL 

All melting points are uncorrected. 
Allkylation of 6-( tri~uoromethyl)-1,(2,4-benzothi~iaz~ne 1,1- 

dwzide (111) by triethyl orthoformate. A mixture of 19.0 g. 
(0.076 mole) of I11 and 150 ml. of triethyl orthoformate 
reacted vigorously when placed in an oil bath preheated 
to 150'. The oil bath temperature was kept a t  150-155" 
during the reaction. The distillate collected during 3 hr., 
h.p. 50-80', weighed 37.5 g.lS No solid separated from the 
reaction mixture on cooling. Concentration to dryness 
in vacuo gave a residual oil which solidified. Recrystallization 
from 80 ml. of isopropyl alcohol gave 9.8 g. of solid, m.p. 
130-150" (for filtrate, see below). This solid was triturated 
with 150 ml. of anhydrous ether and filtered; the solid now 
weighed 9.3 g., m.p. 146-148'. Recrystallization from iso- 
propyl alcohol gave 8.4 g. (40% yield) of IV, m.p. 153- 
155", h (no =NH or -NHz absorption) 6.15, 6.20, 6.38, 
6.85-6.90 y (doublet). 

Anal. Calcd. for CIOH~F~NZO~S:  C, 43.19; H, 3.27; 
N, 10.07; S, 11.52. Found: C, 43.46; H, 3.40; N, 10.13; 
S, 11.76. 

The original isopropyl alcohol filtrate was concentrated 
to dryness to give 9.5 g. of solid. This material was washed 
with 200 ml. of anhydrous ether; the insoluble solid weighed 
1.9 g. (loyo recovery) of 111, m.p. and mixture m.p. 261- 
263' dec. The ether washings were evaporated to give 6.82 
g. of solid, m.p. 63-65'. Recrystallization from ligroin and 
then from hexane gave 4.1 g. (19% yield) of V, m.p. 71- 
73', h (no =NH or -NHz absorption) 6.15, 6.27, 6.40, 
6.83,6.97y. 

Anal.  Calcd. for CIOH~F~N~OZS:  C, 43.19; H, 3.27; N, 
10.07.Found:C1 43.01; €I, 3.15; N, 10.28. 

Hydrolysis o f I V .  A solution of 1.6 g. of IV, 5 ml. of 10% 
aqueous sodium hydroxide and 15 ml. of water was re- 
fluxed for 3 hr., cooled and acidified with dilute hydrochloric 
acid. The precipitated solid was filtered and recrystallized 
from 35% isopropyl alcohol-650f, water to give 5-(ethyl- 
amino)-a, ala-trifluoro-p-toluenesulfonamide (VI), m.p. 186- 
188O, X 2.92, 2.97, 3.05, 6.15, 6.20, 6.32, 6.55, 6.75, 6.90 y. 

Anal. Calcd. for C~HIIF~NZO~S:  N, 10.42; S, 11.95. 
Found:", 10.48; S, 11.93. 

Hydrolysis of V. A similar hydrolysis of V gave VII, 
m.p. 75-77', h 2.88, 2.95, 3.05, 6.12, 6.35, 6.68, 6 . 9 0 ~ .  

Anal. Calcd. for C8HllF3N2O3S: N, 10.42; S, 11.95. 
Found: N, 10.63; S, 11.85. 

Reaction between 6-( trijiuoromethy1)- 1,Bl4-benzothiadiazine 
7-sulfonamide 1 , ldwxide  (VIII) and triethyl orthoformute. 
A mixture of 30.0 g. (0.091 mole) of VI11 and 300 ml. of 
triethyl orthoformate was treated as in the above example. 
Complete solution occurred in about 3 hr. and coincided 
with the cessation of distillation. The distillate weighed 35 g. 
The reaction mixture was allowed to cool to room tempera- 
ture, the crystalline product which separated was filtered 
(for filtrate, see below), washed with a little anhydrous 
ether, and dried; it weighed 13.6 g. (39% yield), m.p. 175- 
177'. An analytical sample of I X  after two recrystallizations 
from triethyl orthoformate melted a t  179-180", (no 
=NH or -NH, absorption), 6.20, 6.40, 8.58-8.80 (broad), 
9.0,9.45 /.I. 

10.17. Found: C, 37.50; H, 3.55; N, 10.43. 
Anal. Calcd. for CI3H~,FaN30& C, 37.76; H, 3.42; N, 

(15) This ia a typical distillate. Gas chromatography 
indicated that the principal components were ethanol (ca. 
8793,), and ethyl formate (ca. 3%). 
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Recrystallization of the entire IX from 20% isopropyl 
alcoho1-80% water gave 7.2 g. (60% yield based on IX) 
of XI, m.p. 279-280', X 2.98, 3.05, 6.13, 6.25, 6.47, 6.78, 
6.93,8.80,9.05,9.45~. 
Anal. Calcd. for ClcHl,PpN:04S~: C, 33.60; H, 2.83; 

N, 11.76. Found: C, 33.72; H, 3.01; N, 12.03. 
The original triethyl orthoformate filtrate waa con- 

centrated in uoeuo until a crystalline solid began to separate. 
The mixture waa then cooled, the solid filtered and dried; 
it weighed 20.0 g. (57% yield), m.p. 140-142". An analytical 
sample of X, after two recrystalliiations from petroleum 
ether (b.p. 100-140') melted at 143-145', X (no =NH 
or -NH* absorption), 6.30, 6.40, 6.50, 6.8-6.85 (doublet), 
8.48,8.67,8.85,9.05,9.20p. 
Anal. Calcd. for C18H14FsN,0&: C, 37.76; H, 3.42; N, 

10.17. Found: C, 37.96; H, 3.65; N, 10.44. 
Recrystallization of the entire X from 20% isopropyl 

alcohol-80% water gave 12.0 g. (70% yield) of XIII, m.p. 

Anal. Calcd. for C1OHaaN:O&: C, 32.00; H, 3.23; N, 
11.20; S, 17.09. Found: C, 32.49; H, 3.20; N, 11.56; S, 
17.42. 

The aqueous isopropyl alcohol mother liquors from the 
XI11 were concentrated to two-thirds volume and cooled. 
The solid which separated was filtered and recrystallized 
from water. The product crystallized initially as a hydrate, 
m.p. 104-106' but on drying at 56' lost 3.3% of its weight 
and gave anhydrous XIV, m.p. 112-114', X 2.95, 3.05, 6.13, 
6.43,6.93~. The yield was4.4g.(22%). 
Anal. Calcd. for C~HIZFIN:O&: C, 31.12; H, 3.49; N, 

12.10.Found:C,31.18;H,3.68;N,12.11. 
Hydrolysis of XIII. (a) Crude XIII, 14.0 g. (0.35 mole), 

15.0 g. (0.38 mole) of sodium hydroxide pellets, and 750 
ml. of water were refluxed for 2 hr., cooled and the solution 
treated with an excess of solid carbon dioxide; the solid 
which separated was filtered and dried to give 10.0 g. (76% 
yield) of XIV, m.p. 102-104'. Recrystallization from water 
raised the m.p. to  104-106'; a mixture melting point with 
the product described directly above was 104-106'. 

(b) A mixture of 0.5 g. XI11 aud 20 ml. of 20% isopropyl 
alcohol-80% water was heated to dryneas on the s t "  bath. 
The residual solid waa unchanged starting material, m.p., 
180-182'; when the same mixture was refluxed for 2 hr. 
and then heated to dryness on the steam bath, there was 
obtained 0.43 g. of XIV, m.p. 104-106'. 
HdroZySis of XI. A solution of 11.0 g. (0.03 mole) of 

XI, 100 ml. of water, and 2.4 g. (0.06 mole) of sodium hy- 
droxide was refluxed for 2 hr., cooled, and treated with an 
excess of solid carbon dioxide. The precipitated solid was 
lrlltered and dried; it weighed 10 g. (96% yield) and melted 
at 212-214'. Recrystallization from isopropyl alcohol 
or from a large volume of water gave 8 g. (77% yield) of 
XV, m.p. 218-220', X2.97,3.05,6.20,6.40,6.96p. 
Anal. Calcd. for CPH1zFaN~O&: C, 31.12; H, 3.49; N, 

12.10. Found: C, 31.27; H, 3.67; N, 12.05. 
Cyclization of XV. A solution of 0.5 g. of XV and 10 ml. 

of triethyl orthoformate was heated for 3 hr. a t  150°, 
rooled, the precipitated solid filtered, washed with a little 
ether, and dried to give 0.4 g. of IX, m.p. and mixture m.p., 
179-180'. T h e  filtrate was concentrated in Vacuo to give an 
ndditionalO.070 g. of impure iX,  m.p. 166-168'. Each prod- 
uct was rerryr;t:dlized separately from 20% isopropyl 
:iIcohol-80% water and gave XI in each instance, m.p. 
and mixture m.p. 279-250'. 

When 0.5 g. of XV was heated under reflux with 15 ml. 
of 98-100~o formic acid for 4 hr., XV waa recovered un- 
changed. 

AzLthRnlic 6-( ethylamino)-~,u,a-triflw~~tolzreneslclfon- 
c~at ide  (VI) and 5-( ethyZamino)a,u,u-tri~~(rr~~,L-loZuen.e- 
tlisulfonanzide ( S V ) .  To a vigorously stirred solution of 
161.0 g. (1.0 mole) of u,~,ol-trifluoro-m-toluidine in 85 ml. 
(1.0 mole) of concd. hydrorhloric acid and 1 1. of water, at 
room temperature, was added, in one portion, 102.0 g. (1.0 
mole) of acetic anhydride. The acetyl derivative separated 

182-184', X 2.95, 3.03, 5.95, 6.35, 6.57 p .  

rapidly, was filtered, and dried to give 158.4 g. (78% yield) 
of a ,a ,dr i$wo-wto lu id idP ,  m.p. 95-97'. An analytical 
sample from hexane melted a t  100-102". 
Anal. Calcd. for CBHJ?*NO: C, 53.20; H, 3.97; N, 6.90. 

Found:C,53.18;H,3.91;N,6.93. 
The acetyl den'uative, 158.0 g., 1 1. of dry benzene and 

33.5 g. (0.081 mole) of sodamide were stirred and heated 
under reflux for 4 hr., cooled to room temperature, and 150.0 
g. (1.1 molea) of ethyl iodide was added. The mixture was 
heated again under reflux with stirring for 4 hr., cooled, 
50.0 g. of ethyl iodide added, and the heating and stirring 
continued for 18 hr. The usual work-up gave 135.7 g. (59% 
yield) of N-ethyl-a,a,a-tri$~o-tlMlcetololuidide, b.p. 130- 
135'(15mm.),n: 1.4700. 
Anal. Calcd. for Cl lHI~aNO:  C, 57.14; H, 5.23; N, 6.06. 

Found: C, 57.66; H, 5.53; N, 6.04. 
The N-ethyl &atwe, 135.5 g., 500 ml. of 95% ethanol, 

and 50 ml. of concd. hydrochloric acid were refluxed for 8 
hr. and the alcohol wag distilled. The residue was treated 
with an excess of 40% aqueous sodium hydroxide and the 
liberated oil extracted with ether. The ether extracts were 
dried, concentrated, and the residue distilled to give 72.0 
g. (65% yield) of N-elhyl-a,a,u-ttifluorcMn-loluidine, b.p. 
82' (4 mm.), ny 1.4770. 
Anal. Calcd. for CpHl,,FIN: C, 57.13; H, 5.33; N, 7.40. 

Found: C, 56.74; H, 5.29; N, 7.32. 
The residue from the distillation weighed 33.0 g. (25% 

recovery of N-ethyl-a,a,u-triffuoro-m-nceto~luidine). TO 
23.2 g. (0.12 mole) of N~thyla,a,a-trifluorcFm-toluidine 
in 320 ml. of tetrachloroethane, was added, with cooling, 
15 g. (0.13 mole) of chlorosulfonic acid, dropwise, then 8.4 
g. (0.14 mole) of sodium chloride. The mixture was heated 
slowly to reflux, maintained a t  reflux for 1 hr., cooled, and 
poured on ice. The solid which separated was filtered to give 
12 g. of crude ~ e t h y l a m i n o ) - u , a , ~ r i ~ ~ o - p t o l ~ l f ~ ~  
d,lE m.p. 19R200' dec.; recrystallization from n-propyl 
dcohol gave 6.0 g. (19% yield) of pure acid, 1n.p. 210-212' 
dec. 
Anal. Calcd. for CeHllFaN08S: C, 39.97; H, 4.11; N, 

5.19; S, 11.87; neut. equiv., 270. Found: C, 40.04; H, 4.00; 
N, 5.45; S, 11.87; neut. equiv., 271. 

To 25 ml. of chlorosulfonic acid at 0' was added, in por- 
tions, the above 6 g. of acid. The mixture was heated at 150' 
(oil bath temperature), kept at 150' for 3 hr., cooled to 
mom temperature, 10 ml. of purified thionyl chloride added 
dropwise, and the mixture warmed carefully by means of 
a steam bath, heated for 1 hr. on the steam bath, and poured 
on ice. The precipitated material was filtered, washed with 
a little water and heated on the steam bath for 1 hr. with 
100 ml. of concd. aqueous ammonia. The solid in the cooled 
reaction mixture waa filtered, dried and extracted with 100 
ml. of boiling benzene. The hot benzene solution was de- 
canted leaving behind 1.4 g. of crude XV. R e c r y s w a t i o n  
from water gave 0.62 g. of pure XV, m.p. 218-220'; a mix- 
ture melting point with the hydrolysis product from XI, 
was 218-220' and their infrared spectra were identical. 
Anal. Calcd. for CSHISZNIO~AI: C, 31.12; H, 3.49; N, 

12.10. Found: C, 31.17; H, 3.66; N, 12.06. 
T h e  benzene solution was concentrated to dryness to 

give 0.35 g. of solid; recrystallization from 20% isopropyl 
nlcohol-80% water gave 5-(ethylnmino)-u,u,a-tnfl~oro- 
ptoluenesulfonamide (VI), m.p. 184-186'; a mixture m e b  
ing point with the hydrolysis product from IV was 184- 
186' and tbeir infrared spectra were identical. 

l?-Amino-N-ethyl-a, a,cr-tri$~~~toluaRPulfaam~ 
(VII). Z~itro-a,u,u-triffuoro-p-tolueiiesuIfonyl chloride, 
0.2 mole, in toluene, was added to 300 ml. of 33% aqueous 
monoethylnmine, with stirring. The mixture was then 

(16) The chlorosulfonation of m-aminobenzotrifluoride 
h a  been shown recently to occur ortho to the amino group 
[see H. L. Yale and F. Sowinski, J .  Org. C h m . ,  25, 1824 
(1960); and F. C. Novello, S. C. Bell, E. L. A. Ahram, c. 
Ziegler, and J. M. Sprague, J. Org. Chem., 25, 965 (19SO)I. 
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heated for 3 hr. on the steam bath, cooled, the solid filtered, 
and recryatslli twice from petroleum ether (b.p. 1 W  
140") to give 38 g. (65% yield) of N4yZ-%nih-a,a,a- 
tra$w+g&h"lfunumide, m.p. 88-90'. 

Anal. Calcd. for CsHOF,Nto$: C, 36.23; H, 3.05; N, 9.39. 
Found: C, 36.35; H, 3.15; N, 9.64. 

The nitro compound, 4 g., 100 ml. of absolute ethanol and 
0.5 g. of 5% palladium on charcoal catalyst were subjected 
to 50 p s i .  of hydrogeu at room temperature; reduction was 
complete in 0.5 hr. The catalyst was filtered and the filtrate 
concentrated to dryness; the residual solid, 3.6 g., melted 
a t  72-73". Recrystallization from petroleum ether (b.p. 
10-140") and then from hexane gave 2.5 g. (71% yield) 
of W, m.p. 75-77"; a mixture melting point with the hy- 
drolysis product from V was 75-77' and their i n f d  spec- 
tra were identical. 

$,.6-~y~o-~~ycs-(trilEzcoromeUlyl>l,.2~-benzdhiadi- 
CrZine7+dfunumide 1,ldiozide (XVI). (a) To 21 g. (0.064 
mole) of XXX, 5.1 g. (0.128 mole) of sodium hydroxide 
and 500 ml. of water was added slowly 9.8 g. (0.064 mole) of 
p d e d  diethyl sulfate. A solid began to separate b e -  
diately. The mixture was stirred overnight a t  room tempera- 
ture, the solid filtered and dried; it weighed 12.7 g. One 
recrystallization from 25% ethmol-75% water gave 8.5 g. 
(37% yield) of XVI, m.p. %226", X 2.98, 3.05, 6.17,6.40, 
6.58 p. 

A d .  Calcd. for G&;FaN&Sz: C, 33.41; H, 3.37; N, 
11.70; S, 17.84. Found: C, 33.98; H, 3.48; N, 12.02; S, 17.80. 

The filtrate was treated with an excess of solid carbon 
dioxide; the solid which separated was shown to be un- 
changedxxx.  

(b) A solution of 0.93 g. (0.0027 mole) of 5amineN'- 
ethyl-a,a,a-~uoro-~,o-2,Ptoluenediiulfonamide (XIV), 0.21 
g. of 37% formalin solution and 1.0 ml. 10% hydrochloric 
acid in 10 ml. 95% ethanol was refluxed for 2 hr. and then 
concentrated to dryness. The residual d i d  was recrystal- 
lized from water to give 0.72 g. (74% yield) of XVI, melting 
point and mixture melting point with the product from (a), 
222-224'. The infrared spectra of the two products were 
identical. 
Readia of ~-meUiyls-(t~~~~yl>l,~,,4-benzoUcMdiazine-r-su2loM~~ 

zine-74fmmidt? 1,ldWxide (XVII) and triethyl orthofor- 
mate. A mixture of 8.1 g. (0.023 mole) of XVII and 160 mI. 
of triethyl orthoformate was treated in the usual manner. 
The hot triethyl orthoformate solution was decanted from 
the solid and concentrated to dryness in vacuo. The residue 
was recryetallid from water to give 0.52 g. of solid, m.p. 
202-204'. A second recrystallization gave XVIII, m.p. 
204-206', X 2.98,3.10,5.85,6.30,6.57p. 

A d .  Calcd. for CfiHltFzNzO&: C, 33.93; H, 3.63; N, 
10.79; Acetyl value, 11.05. Found: C, 33.65; H, 3.63; N, 
10.79; Acetyl value, 10.28. 

Reaction of 6-chbro-1,8,,4-benzoUcMdiazine-r-su2loM~~ne-7-sulfonamide 
1,l-dimide (11) with triethyl orthoforma&. (a) A mixture of 
10.0 g. (0.033 mole) of I1 and 100 ml. of triethyl orthofor- 
mate was treated under the usual alkylation conditions. 
Some inioluble material was present even after 3 hr. of 
heating. The cooled mixture was filtered and the solid 
washed with dry ether. The dried solid weighed 6.5 g. (55% 
yield as XIX), softens a t  185', m.p. 207-209°,1T 3.05, 
6.13, 6.30, 6.65, 8.48, 8.56, 8.67, 8.73, 8.95, 9.15 p. "he 
strong absorption band a t  6.3, characteristic of the C=N 
band of the N-G&OCH:NSOa moup, and the fact that re- 
crystalbation from hot squeous isopropyl alcohol gave 11, 
established this material as XIX. The triethyl orthoformate 
filtrate wa9 concentrated to dryness in vacw, to give 5.5 g. 
(43% yield as XX + X X I )  of solid; recrystallization from 
25% isopropyl alcohol 75% water gave B product, m.p. 266- 
268' (for filtrate, see below); a second recrystallization from 
water raked the m.p. to 277-279' and was unchanged after 
an additional recrystallization from water. The yield of 

(17) Ref. 2 states that XIX softens at 195", m.p. 207- 
210° 

XXII was 3.5 g. (74% based on XX + XXI), X 2.95, 3.05, 
6.12,6.27,6.4,6.8,6.95j~. 

Anal. CaIcd. for CoH&lNaO&: C, 33.38; H, 3.08; N, 
12.97; N-C& 8.98. Found: C, 33.75; H, 3.27; N, 12.69; 
N-C& 9.35. 

The aqueoua isopropyl alcohol filtrate from above waa 
concentrated to a mall volume and cooled. The solid which 
separated was filtered and dried. It weighed 0.5 g., m.p. 
97-99" dec. Recrystallirsation from water gave XXIII, 
m.p. 142-144", and this was unchanged after another re- 
crystalhation from water. 

Anal. Calcd. for C%HU~&O&: C, 30.62; H, 3.85; N, 
13.41. Found: C, 30.66; H, 3.87; N, 13.56. 

(b) A mixture of 10.5 g. of I1 and 200 ml. of triethyl 
orthoformate was heated and stirred under alkylation con- 
ditions for 4 hr. by meam of 8n oil bath at 150". The 02 
bath was removed and the heating continued by m a n s  of 
a Glascol mantle so that during 5 hr., 70 ml. of triethyl 
orthoformate distilled. This prolonged heating &ted in a 
clear solution. The solution was concentrated in w e u ~ ;  
when about 50 ml. of triethyl orthoformate had been col- 
lected, a solid began to separate. The mixture was cooled 
and the solid filtered (for filtrate, see below). The solid 
(crude XX), weighed 2.3 g. (17% yield), m.p. 166-170'; 
recrystalhation from dry toluene and drying at 78" in 
vacuo gave a toluene solvate of XX, m.p. 164-166". 

Anal. Calcd. for c&1&l"o&.0.75 CJ&C&: C, 46.16; 
H, 4.50; N, 9.36; S, 14.28. Found: C, 46.40; H, 4.52; N, 
9.56; S,14.2S. 

Solvabfree XX was obtained bv drying at 110' in mew, - - -  
m.p. 168-170". 

11.06. Found: C. 38.14: H. 3.88: N. 11.08. 
Anal. Calcd. for cuH14ClNt0&: C, 37.92; H, 3.71; N, 

h-aiion oi &e x i r i r o m  water gave XXII, 
m.p. 2n-m0; the infrared spectra of this product and the 
product from (a) above, were identical. 

The triethyl or thofomte  filtrate from the XX was con- 
centrated in vacuo to a semieolid mass. Attempts to purify 
this material by recrystalhation were unsuccessful, since no 
material of constant melting point could be isolated. A 
small portion, hydrolyzed by solution in boiling aqueous 
isopropyl alcohol, gave XXIII, melting point and mixture 
melting point with the XXIII obtained in (a) above, 142- 
144". 

Readion of 6-amino-a,aa,-4~l~~~~f~- 
amide (mW) and M y 1  orthofomwk. (a) Cyclization ai 
190". A mixture of 10.0 g. (0.31 mole) of XXIV and 100 ml. 
of triethyl orthoformate was heated for 2 hr. in an oil bath 
maintained at 120", allowing the volatile products to distill. 
No solid separated from the pale yellow solution even after 
prolonged cooling. The mixture was concentrated to dry- 
ness in wnu, and the residue kept at room temperature 
until crystallization occurred. The N-ethoxymethylme 
derivative of VIII weighed 9.0 g. Recryatallization from 
wahr gave 7.0 g. (67% yicld) of VIII, m.p. and mix%ure 
m.p. 290-292". 

(b) C-~~Zimtion and alkyhtion at 160". The same quantitics 
of reactants as in (a), were heated for 3 hr. at 150" under 
alkylation conditiom, cooled to room temperature and the 
crystalline crude IX which separated was filtered and dried; 
it weighed 2.0 g., m.p. 163-165'. RecrystalliEation from 20% 
isopropyl alcohol-80'% water gave 1.0 g. (9% yield) of XI, 
m.p. 275-277"; a mixture melting point with the product, 
m.p. !27&280", described above was 276-278"- 

The triethyl orthoformate filtrate was concentrated to 
dryness in vacuo. The residue slowly solidSed to a mixture 
of two products; one had c m e d  on the walls of the 
flask and was readily removable, while the other substance 
was gummy and had concentrated at the bottom. The 
crystalline d i d  weighed 8.0 g. and recrystallization from 
water yielded 5.0 g. (48% yield) of VIII, m.p. and mixturc 
m.p. 290-292". The gummy solid weighed 3.0 g.; two re- 
crystallizations from water gave 1.0 g. (9% yield) of XTV, 
m.p. and mixture m.p. 104-106". 
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6-Amino-a, a,a-tri$~ro-2,~-toluenedisulfonamide ( XXIV) 
and ethyl formate at 160'. The disulfonamide, 5 g., and 50 
ml. of ethyl formate, in a sealed tube, were heated for 4 
hr. at 150'. The cooled tube was opened, the small amount 
of solid filtered and the filtrate concentrated to dryness. 
The filtered solid and the residual solid from the concentra- 
tion were shown by melting point and mixture melting point 
(235-237*) to be unchanged XXIV. 

Reaction of 6-(tri$zwromethyl)-1,1,4-benzothiadiazine-7- 
sulfonamide 1, I-dioxide (VIII) and frimethyl orthoformate. 
(a) A mixture of 20.0 g. (0.061 mole) of VI11 and 150 ml. of 
trimethyl orthoformate was distilled slowly so that ca. 80 
ml. distilled in about 6 hr. The reaction mixture was kept 
at room temperature until crystallization occurred. The 
filtered, dried XXVI weighed 23.0 g. (100% yield), m.p. 208- 
210' dec., X 3.05,6.13,6.25,6.65,8.5-8.75 (broad), 9.i, 9.2 p .  

Anal. Calcd. for CloH8F3Na06S~: C, 32.34; H, 2.17; N, 
11.32. Found: C, 32.63; H, 2.55; N, 11.51. 

(b) A mixture of 5.0 g. (0.015 mole) of VI11 and 75 ml. of 
trimethyl orthoformate was heated for 3 hr. in a sealed tube 
at 150". The clear solution was concentrated to dryness 
in vacuo to give a sticky gel. This was dissolved at the boiling 
point in 100 ml. of 20% isopropyl alcohol-80% water and 
the solution cooled to give 2.1 g. of solid, m.p. 244-246'. 
A recrystallization from the same solvent raised the m.p. 
to 25&-258" and this melting point was unchanged after 
another recrystallization from the same mixture of solvents, 
X 2.98, 3.05, 6.1, 6.25, 6.45, 6.73, 6.85, 6.93, 7.0 p .  The yield 
of XXVII was 1.0 g. (20%). 

Anal. Calcd. for CsHsF3N30aS2: C, 31.48; H, 2.36; N, 
12.24; S, 18.70. Found: C, 31.67; H, 2.64; N, 12.66; S, 
18.93. 

The aqueous isopropyl alcohol mother liquors from the 
above recrystallizations were evaporated partially to give 
0.52 g. of solid, m.p. 183-220" dec. Washing with diethyl 
ether left a residue of 0.26 g. of solid, m.p. 239-241'; when 
recrystallized from water, it  melted a t  255-257' and was 
identical with XXVII. The ether washings were evaporated 
to dryness to give 0.20 g. of solid, m.p. 194-196'. Recrystal- 
lization from 10% ethano1-90% water gave 0.1 g. of 6'- 
(methylsulfamoyl) - a,a,a-trifluoro - 4'- sulfamoyl -m-formo- 
toluidide (XXIX), m.p. 198-200', X 3.03, 3.13, 5.85, 6.33, 
6.83,6.90 p. 

Anal. Calcd. for CsHloFsNaO&&: N, 11.63; S, 17.75. 
Found: N, 11.81; S, 17.45. 

Reaction of 6-( trifluormethy1)-1 ,2,4-benzoUliadiazine-7- 
sulfonamide Ill-dioxide (VIII) with methyl iodide in ethanol. 
A solution of 22 g. (0.066 mole) of VI11 in 100 ml. of 95% 
ethanol, 15 ml. of water, 2.4 g. (0.06 mole) of sodium hy- 
hydroxide, and 6.5 ml. of methyl iodide was heated under 
reflux for a total of 18 hr.; a solid began to separate after 
about 2 hr. The cooled reaction mixture was filtered (for 
filtrate, see below) to give 10 g. of material, m.p. 238-244'. 
Recrystallization from 75% methanol-25% water gave 6.4 
g. (31% yield) of XXVII, m.p. 256-258'; a mixture melting 
point with the XXVII from (b) in the above experiment was 
256-258" and their infrared spectra were identical. 

The filtrate from the above reaction product was con- 
centrated to dryness to give a gummy residue consisting 
of unchanged VI11 and XXVIII. This residue was boiled 
with 10 ml. of 10% aqueous hydrochloric acid and the hot 
extract decanted from the insoluble VIII. 

The hydrochloric acid extract was evaporated to dryness 
and the residue recrystallized from water to give 0.7 g. of 
Q , ~ , L Y  - trifluoro - N2- methyl - 5 -(methylamino)-2,4toluene- 
disulfonamide arising from the hydrolysis of XXVIII, 
m.p. 166-168' dec., X 2.95, 3.03, 6.18, 6.35, 6.6, 6.75, 6.85 p. 
A mixture melting point with 5-amino-~,a,a-trifluoro- 
N2,N4-dimethyl-2,4toluenedisulfonamide (see below) was 

Anal. Calcd. for C9H12F3Na04S~: C, 31.12; H, 3.49; N, 
12.10; S, 18.46. Found: C, 30.87; H, 3.50; N, 12.29; S, 18.50. 

Reaction of 6-( trifluormethy1)-1 ,d14-benzothiadiazine-r- 
sulfonamide 1,I-dioxide (VIII) with ethgl iodide in ethanol. The 

133-160'. 

reaction was carried out as described above between 6.5 g. 
(0.019 mole) of VIII, 50 ml. 95% ethanol, 0.6 g. (0.015 mole) 
of sodium hydroxide, and 2 ml. of ethyl iodide. The cooled 
reaction mixture was filtered (for filtrate, see below) to 
give 0.67 g. of solid, m.p. 25C-260'; two recrystallizations 
from 75% methanol-25% water gave 0.38 g. (9% yield) 
of XI, melting point and mixture melting point with the 
X I  obtained via the triethyl orthoformate reaction, 279- 
281'. The infrared spectra of both compounds were identical. 
Saponification of 0.24 g. of this product gave a quantitative 
yield of XV, melting point and mixture melting point with 
the XV obtained from X I  via the triethyl orthoformate 
reaction, 216-218'; the infrared spectra of both compounds 
were identical. 

The filtrate from the above 0.67 g. wm concentrated to 
dryness to give 6.5 g. of solid, m.p. 248-270'. Recrystalliza- 
tion from water gave 4.7 g. of unreacted VIII. 

3,4-Dihydro-N, &dimethyl-&( trijluoromethyl)-1,2,.4-b~~- 
thiadiazine - 7 -  sulfonamide 1,l  -dioxide. 6-Amino-a,a1a-tri- 
~uoro-N2,N~-dimethyM,4-toluenedisul f~mi~.  To 75 ml. 
of 40% aqueous methylamine and 500 ml. of water, with 
stirring, was added approximately 0.2 mole of &amino- 
a,a,a-trifluoro-2,4toluenedisulfonyl chloride. The mixture 
was stirred and heated for 2 hr. on the steam bath, cooled, 
the solid filtered, and recrystallized from water to give 37.2 
g. (53% yield) of product, m.p. 162-164'. 

Anal. Calcd. for C ~ H I Z F ~ N ~ O ~ S ~ :  C, 31.12; H, 3.49; N, 
12.10. Found: C, 31.09; H, 3.49; N, 12.02. 

The d i su l fmmide ,  8.7 g. (0.025 mole), 2.5 ml. of 37% 
formalin solution, 100 ml. of 95% ethanol, and 5 ml. of 
10% hydrochloric acid were heated under reflux for 3 hr., 
the solution was concentrated to dryness and the residual 
solid recrystallized from 20% isopropyl alcohol-80% 
water to give 6 g. (67% yield) of product, m.p. 222-224', 
X2.98,3.02,6.20,6.45, 6.60,6.88p. 

Anal. Calcd. for C1~H~2F3N304S2: C, 33.36; H, 3.36; N, 
11.67. Found: C, 33.59; H, 3.60; N, 11.41. 

3,4-Dihydro-bmethyl-6-( tri$uoromethyl)-1,8,$benzothia- 
diazine-7-sulfonamide 1 ,1 -dioxide and S,d-dihydro-N,&di- 
methyl - 6 - (triJluoromethy1) - 1$,4 - benzothiadiazine -7-sulfon- 
amide 1,l-dioxide. To 21 g. (0.064 mole) of 3,Pdihydro-6- 
(trifluoromethyl)-l,2,4benzothiadiazine-7-sulfonamide 1,l- 
dioxide dissolved in a solution of 5.1 g. (0.128 mole) of 
sodium hydroxide in 500 ml. of water was added dropwise 
8 g. (0.064 mole) of purified methyl sulfate. The mixture 
was stirred for 72 hr. a t  room temperature and the solid 
which had separated was filtered and dried. It weighed 8.5 g., 
m.p. 189-190'. Recrystallization from 20% acetonitrile-80% 
water gave 5 g. (24% yield) of 3,4dihydro-N12-dimethyl-6- 
( trifluoromethyl)-l,2,4benzothiadiazine-7-sulfonamide 1,l- 
dioxide, melting point and mixture melting point with the 
product above, 222-224'; their infrared curves were identi- 
cal. 

The alkaline filtrate from the above product was treated 
with an excess of solid carbon dioxide. The precipitated 
solid was filtered and dried; it weighed 9 g., m.p. 190- 
192'. Recrystallization from water gave 3,4dihydro-2- 
methyl - 6 - (trifluoromethyl) - 1,2,4- benzothiadiazine-7 -SUI- 
fonamide 1,l-dioxide, microcrystals, m.p. 195-197'. The 
melting point was found to vary with the crystal structure; 
occasionally long needles, m.p. 204-206" were obtained; 
and a mixture of the two crystal forms melted at  203- 
205'. 

Anal. Calcd. for CgH10F3N30&: C, 31.30; H, 2.92; N, 
12.17. Found: C, 31.60; H, 2.86; N, 12.21. 

Reaction of 5,4-dih ydro-6-( triJEuormethyl)-l,B14-benzo- 
thiadiaziner-sulfonamide 1 ,I-dioxide (XXX) with triethyl 
orthoformale. A mixture of 20 g. (0.06 mole) of XXX and 
500 ml. of triethyl orthoformate was stirred and heated a t  
150" for 3 hr. The distillate, b.p. 50-80', weighed 25 g. 
The reaction mixture was filtered, concentrated to dryness 
in vacuo and the residual oil desiccated in vacuo at 78' 
The N-ethoxymethylene derivative (XXXII), a pale yellow 
amorphous solid, sintered a t  85' and melted at 97-99", 
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2.98, 3.05, 6.25, 6.58, 8.45-8.75 (broad), 9.0, 9.17, 9.5 p. 
The yield was 14.0 g. (60%). 

Anal.  Calcd. for C11H1;FaNaOsSz: C, 34.10; H, 3.13; N, 
10.85. Found: C, 34.22; H, 3.60; N, 11.11. 

Reaction of S-benzyl-S,Jdihydro-6-(trijluo7omethyl)-l,f?,J- 
benzothiadiazine-7-sulfonamide 1 ,idioxide (XXXI) with 
triethyl orthoformate. A mixture of 10.0 g. (0.024 mole) of 
XXXI and 200 ml. of triethyl orthoformate were treated 
in the usual manner in an oil bath at 150'. A solid separated 
from the clear solution on cooling. The filtered, air-dried 
solid weighed 3.5 g., m.p. 223-225' dec. Recrystallization 
from triethyl orthoformate gave 2.0 g. (18% yield) of 3- 
benzyl - 3,4 - dihydro - N - ethoxymethylenesulfamoyl -6-( tri- 
fluoromethyl)-1,2,4-benzothiadiazine 1,l-dioxide (XXXIII), 
m.p. 232-234' dec., X 2.95, 3.05, 6.08, 6.15, 6.25, 6.45, 6.88 

Anal.  Calcd. for C ~ ~ H ~ R F ~ N ~ O ~ S Z :  C, 45.28; H, 4.05; N, 
8.80; S, 13.43. Found: C, 45.76; H, 3.57; N, 8.98; S, 13.43. 

The above compound, 0.2 g., 4 ml. of 10% aqueous sodium 
hydroxide solution and 8 ml. of water were refluxed for 3 
hr. during which the original yellow solution became color- 
less. The cooled reaction mixture was treated with an excess 
of dilute hydrochloric acid to give 0.075 g. of Samino-a,a,a- 
trifluoro-2,4-toluenedisulfonamide, m.p. and mixture m.p. 

Reaction of 3-oxo-l,&,~-benzothiadiazine-7-suljonamide 
1,ldioxide (XXXIV) with triethyl orthoformate. The re- 
action at 150' between 5.7 g. (0.016 mole) of XXXIV and 
100 ml. of triethyl orthoformate proceeded normally. The 
solution formed was concentrated to dryness in vacuo 
and the residue washed with 200 ml. of diethyl ether. The 
insoluble material, 1.84 g. was recrystallized from 20% 
isopropyl alcoh01-80% water and melted a t  258-259' dec.; 
the melting point was unchanged after two additional re- 
crystallizations, X 2.95, 3.03, 3.20, 5.88, 6.10, 6.25, 6.55 p. 
The yield of XXXV was 1.44 g. (24%). 

Anal. Calcd. for CIOHIOF3N30SS2: C, 32.17; H, 2.71; 
N, 11.76. Found: C, 32.29; H, 2.84; N, 11.55. 

The diethyl ether extract was evaporated to give 2.78 g. 
of solid. Recrystallization as above gave a product, m.p. 
281-283' dec.; a second recrystallization raised the m.p. 
to 282-284' dec., X 2.94, 3.02, 3.23, 5.90, 6.16, 6.25, 6.40, 
6.6,6.75, 6 .80~.  The yield of XXXVI was 2.1 g. (34%). 

Anal. Calcd. for CloHloF,NaO&: C, 32.17; H, 2.71; N, 
11.76. Found: C, 32.31; H, 2.42; N, 11.32. 

Saponification of 2.2 g. of XXXVI with 25 cc. of 20% 
aqueous sodium hydroxide gave 1.4 g. (69% yield) of XIV, 
m.p. and mixture m.p. 104-106'. 

Reaction of XXIV, ethyl iodide, and sodium hydride in 
N,N-dimethylformamide. To 22 g. (0.064 mole) of XXIV 
in 75 ml. of N,N-dimethylformamide was added 3.1 g. 
(0.064 mole) of .!joy0 sodium hydride in mineral oil, followed 
by 10.0 g .  (0.065 mole) of ethyl iodide. The mixture was 
stirred a t  70' for 1 hr. and poured into 1 1. of water. The 
precipitated solid was filtered and dried to give 13 g. of 
solid, m.p. 264-266' dec. Recrystallization from 50% 
aqueous ethanol gave 5.4 g. (22% yield) of XXXVI, melting 
point and mixture melting point with the triethyl orthofor- 
mate product, 282-284' dec.; their infrared spectra were 
identical. The aqueous ethanolic filtrate was concentrated 
to about 200 ml., cooled, the solid filtered and dried to give 
4.0 g., m.p. 248-253'. This was recrystallized from 20% 
isopropyl alcohol-80% water to give an additional 2.2 g. 
(9Vo yield) of XXXVI; the mother liquors from this, con- 
centrated to one-half volume gave 1.44 g. (6% yield) of 
XXXV, melting point and mixture melting point with the 
product from the triethyl orthoformate reaction, 259- 
261' dec. and their infrared spectra were identical. 

Reaction of 1,8,.4-pyrido[2,3-e]thiadiazine-7-sulfonamide 
1,i-dioxide (XXXVII) with triethyl orthoformate. The re- 
action of 150" was carried out between 1.0 g. (0.004 mole) 
of XXXVII and 10 ml. of triethyl orthoformatc. The cooled 
reaction mixture deposited 0.74 g. of solid, m.p. 142-186'. 
This was recrystallized from 25 ml. of triethyl orthoformate 

P. 

236-238 ' . 

to give 0.23 g. of N-ethoxymethylenesulfamoyl-4-ethyl- 
1,4,2-pyrido[2,3-e]thiadiazine 1,l-dioxide (XXXVIII), m.p. 
145-147', X (no =NH or -NH2 absorption), 6.15, 6.25, 
6.33, 6.80, 6.93, 8.78, 8.98, 9.07, 9.18 p. 

Anal. Calcd. for CllHl4N4O5S2: C, 38.14; H, 4.08; N, 16.17. 
Found: C, 37.97; H, 4.36; N, 16.21. 

The triethyl orthoformate filtrate from the recrystal- 
lization was concentrated to dryness in vacuo. The residual 
solid weighed 0.12 g. This solid and the N-ethoxymethylene 
derivative above were recrystallized separately from water 
to give the same product, 4-ethyl-1,4,2-pyrido[2,3-e Ithia- 
diazine-7-sulfonamide 1,l-dioxide (XXXIX), m.p. and mix- 
ture m.p. 247-249', and with identical infrared spectra, X 
2.98,3.07, 6.17,6.32,6.5,6.8,6.93~. 

Anal. Calcd. for C8H10N404S2: C, 33.11; H, 3.47; N, 19.31; 
S, 22.11; N-CzH3, 9.66. Found:C, 33.35; H, 3.47; N, 19.34; 

The original triethyl orthoformate filtrate was also worked 
up to give 0.12 g. of additional XXXIX. The reaction 
of 2-amino-3,5-pyridinedisulfonamide with triethyl ortho- 
formate gave a 27% yield of XXXIX. The XXXIX, 0.5 g., 
was hydrolyzed with 10 ml. of 10% aqueous sodium hy- 
droxide. The crude disulfonamide weighed 0.51 g. Recrystal- 
lization from water gave 2-ethylamino-3,5-pyridinedisulfon- 
amide, m.p. 216-218', X 2.95, 3.0, 3.1,6.25, 6.55 p. 

.4nal. Calcd. for C7H12N4O4S2: N, 19.99; S, 22.88. Found: 
N, 19.97; S, 22.36. 

Reaction of arylsulfonamides with triethyl orthoformate at 
160'. The following products were obtained in essentially 
quantitative yields : N-ethoxymethylenebenzenesulfonamide, 
m.p. 55-57' (recrystallized from petroleum ether [b.p. 
100-140' 1) (Anal .  Calcd. for C9HnNOaS: C, 50.69; H, 5.20; 
N, 6.57; S, 15.04. Found: C, 50.51; H, 5.07; N, 6.83; S, 
15.19;) N-ethoxymethylene-a,a,a-trifluoro-p-toluenesulfon- 
amide, m.p. 64-65' (recrystallized from hexane) (Anal .  
Calcd. for CloH1oF8NOaS: C, 42.70; H, 3.59; N, 4.99. Found: 
C, 42.68; H, 3.98; N, 5.36) and N-ethoxymethylene-o- 
a,a,a-trifluoro-o-toluenesulfonamide, m.p. 77-79' (re- 
crystallized from ligroin) (Anal .  Calcd. for CioHioFaNOaS: 
C, 42.70; H, 3.59; N, 4.99. Found: C, 42.80; H, 3.40; N, 
5.28). None of these compounds showed absorption in the 
=NH or -NH2 region and all showed a strong band a t  6.30 
p, characteristic of the C=N in the CZHE.OCH:XSOZ- 
group. 

Reaction of N-ethylbenzenesulfonamide and triethyl ortho- 
formate at 160". A solution of 3.35 g. (0.02 mole) of N -  
ethylbenzenesulfonamide in 50 ml. of triethyl orthoformate 
was heated so as to distill 25 ml. of triethyl orthoformate 
during 3 hr. The solution was concentrated to dryness 
in vacuo and the residue cooled to give a quantitative yield 
of N-ethyl-N (phenylsulfonyl) formamide diethyl acetal, 
m.p. 43-45'. An analytical sample, recrystallized from 
ligroin, melted a t  45-47', X (no =NH or -NH2 absorption), 
6.83,6.90,8.65,8.85,9.05,9.35,9.62p. 

Anal. Calcd. for C13H2,N04S: C, 54.32; H, 7.37; N, 4.88; 
S, 11.15. Found: C, 54.55; €I, 7.25; N, 5.03; S, 11.07. 

When the above acetal was exposed for several days to 
normal laboratory atmosphere, it  liquefied. When boiled 
with aqueous isopropyl alcohol, N-ethylbenzenesulfonamide 
was regenerated. I n  a screw cap sealed vial, the acetal re- 
mained unchanged even after several weeks. 

Reaction of N-acetylbenzenesuljonamide with triethyl ortho- 
formate. N-Acetylbenzenesulfonamide, 1.6 g., and 10 ml. of 
triethyl orthoformate were treated a t  150' for 3 hr. The clear 
solution was concentrated to dryness in vacuo to give the 
mixture of products as an oil, (no =NH or -NHz ab- 
sorption), 5.85,6.20,6.87,7.48,7.65,8.O,8.63,8.90pL1. 

Anal. Calcd. for CloH130aNS: C, 52.84; H, 5.77; N, 6.61. 
Found: C, 53.17; H, 5.81; N, 6.05. 

The above oil, 1.0 g., was saponified by heating under 
reflux with a mixture of 20 ml. of 10% aqueous sodium 
hydroxide and 20 ml. of isopropyl alcohol for 0.5 hr. The 
isopropyl alcohol was distilled, the alkaline solution cooled 
and acidified to give 0.62 g. of solid. Extraction with boiling 

S, 22.263; N4-2H3,9.02. 
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ligroin left behind 0.14 g. (9% yield) of beneeneaulfonamide, 
m.p. and mixture m.p. 147-149'. The ligroin extracts were 
evaporated to drynees to give 0.48 g. (59% yield) of N- 
ethylbenzeneaullonamide, m.p. 57-59" after reerystal- 
lization from ligroin; a mixture melting point with an 
authentic sample prepared from benzenesulfonyl chloride 
and monoethylamhe, was 57-59". 

4-(a-oiethyrcrmidgZ ) s - (h .uoromeUryQ- l ,4 ,9~  
thiadiatine 1,l-diozidc (XLV) " a 2 e d e .  A mixture of 
23.5 g. (0.093 mole) of 6-(triEuoromethyl)-l,2,4bem~ 
thiadiazine 1,l-dioxide (111), 4.7 g. (0.12 mole) of sodamide, 
and 200 ml. of anhydrous bis-2-ethoxyethyl ether was stirred 
for 1 hr. at room temperature and then treated dropwise 
with 70 ml. of a 1.6N solution of Zdiethylaminoethyl chlo- 
ride in dry toluene. The mixture was stirred and heated 
under reflux for 24 hr., cooled, 6ltered with suction, and the 
filtrate concentrated to drynw in vacuo. The residual gum 
was dissolved in 200 ml. of warm n-propyl alcohol and to this 
solution with stirring, was added a warm solution of 11.6 g. 
(0.1 mole) of maleic acid in 50 ml. of n-propyl alcohol. 
The crystalline product which separated on cooling was 
filtered and air dried; it weighed 20 g., m.p. 167-169". 
ltecrystallization from n-propyl alcohol gave 18 g. (41% 
yield) of product, m.p. 175-177'. 

Anal. Cdcd. for CI~HIZ:N:O~S.C~&O,: C, 46.45; H, 
4.77; N, 9.04. Found: C, 46.85; H, 4.95; N, 8.78. 

The maleate, 0.050 g., was dissolved in water and the pH 
adjusted to 7.6. The precipitated solid was filtered, washed 
with water and dried to give 0.038 g. of buse (XLV), m.p. 
115-117', X (no =NH or -NHs absorption), 6.15, 6.20, 
6.40fi. 

Anal. Calcd. for C I & ~ ~ N : O ~ :  C, 48.18; H, 5.20. 
Found: C, -17.73; H, 5.49. 

4 - ( a - ( s o i m e U r y l a m i ~ l q y l ~ - ( ~ ~ ~ u ~ ~ l h y l ~ l , 4 , 9 -  
6enzolhiudkzin.e 1 , l d i d d e  (XLVI) male&. The re- 
action was carried out on the same scale as in the previous 
example, except for the substitution of 65 ml. of a 1.85N 
solution of 3-dimethy1:rminopropyl chloride. The crude base 
was isolated as a yellow glass; this, in 100 ml. of warm 
acetonitrile was treated with 11.6 g. (0.1 mole) of maleic 
acid in 100 ml. of acetonitrile. Since no solid separated, the 
mixture was concentrated to dryness in vacuo. The residual 
yellow glass was stirred with 100 ml. of water; partial solu- 
tion was followed almost, immediately by the separation of 
a solid. This solid was filtered and air dried; it weighed 
8.5 g. and was unchanged 111. The aqueous filtrate was 
concentrated in vacuo to a thick syrup which crystallized 
spontaneously. Recrystallization from n-propyl alcohol gave 
10 g. (25% yield) of maleale, m.p. 179-181"; a mixture melt- 
ing point with the %isomer (see below) was 108-160°. 

And. Calcd. for C I ~ & ~ F ~ N ~ O & . C , & O ~ :  C, 45.23; H, 
4.47; N, 9.31. Found: C, 45.24; H, 4.44; N, 9.12. 

When the purified maleate (0.035 g.) waa dissolved in 
water and the solution adjusted to p H  7.6, a solid separated. 
It was filtered, wnshed with water, and dried to give 0.015 
g. of bme (XLVI), m.p. 133-135'. 

12.53. Found: C ,  40.38; H, 4.80; N, 12.33. 
2-( 2-Dielh~~la1i~inoelh~l)-6-( tri~7wromethyl)-l,8,4-benzo- 

fhiadiasine 1 , l - d i o d e  (XLVII) . N-(2-DielhylaniinoethyZ)- 
o r , a , a - l r i ~ u M - o - ~ - N i r ~ ~ ~ o l ~ ~ ~ ~ a m ~ e .  To 80 ml. of 
1.2N toluene solution of a,a,a-trifluoro-3-nitro-ptol~ienc- 
sulfonyl chloride in 150 ml. of dry acetonitrile was atldcd, 
drnpwi-e, a t  rnom tenrpcnture, 11.6 g .  (0.1 molc) of AT,%'- 
diethylcthylcnctlisIirine in 50 id. of dry acetonitrile. An 
exothermic reaction occurred, but no cooling was employed. 
The niixdxre was then stirred and heated under reflux for 1 
hr. and concentrated in c ' a c z ~ .  The viscous residue was in- 
soluble in water; a solution in aqwxms potnssiuni hydroxide 
was clarified with Hyflo and the filtrate treated with an 
excess of solid carbon dioxide. The oil which separated 
crystallized. This was filtered, air dried and recrystallized 
from hexane to give 22 g. (62% yield) of product, m.p. 

Anal. Calcd. for CiaHlsFJTrOtS: C, 46.57; Ii, 4.81; N, 

64-66". An analytical sample, recrystalbed from ligroin, 
melted a t  65437'. 

Anal. Calcd. for CI~HJ?IPJ&~S: C, 42.27; H, 4.92; N, 
11.38. Found: C, 42.30; H, 5.17; N, 11.08. 

~ A m i n o - N - ( ~ ~ y r c r m i ~ y l > a , a , a - t r i j E z s o r o - p  
loluenesulfonumide (XLVIII). The nitro compound 5.0 g. 
(0.014 mole), 1.0 g. of 5% palladium on charcoal catalyst 
and 200 ml. of absolute ethanol were hydrogenated a t  50 
p.s.i. and 50", overnight. The cooled mixture waa filtered 
from the catalya and the filtrate concentrated to dryness 
under nitrogen. The residue crystallized to give essentially 
a quantitative yield of product, m.p. 59-61'; an analytical 
sample, recrystallized from ligroin, melted unchanged; 
and a mixture melting point with the nitro compound waa 
42-45'. 

Anal. Calcd. for CirHooF,N:O$: C, 46.00; H, 5.95; N, 
12.38. Found: C, 45.79; H, 6.01; N, 12.29. 
9-(-(lLMhylamidy1)-6-(trijh"eth y2)-1,9,4-benwthia- 

diazine 1,ldiozide (XLVII). l 'he product from the previous 
step and 200 ml. of triethyl orthoformate were placed in an 
oil bath preheated to 1%'; the evolution of bubblea com- 
menced promptly and ceased after 1.5 hr. The solution waa 
concentrated in vacuo to give a residual oil which solidified, 
m.p. 79-82'. Recrystallization from ligroin gave 5.2 g. 
(essentially quantitative yield) of product, m.p. 87-88', 
X (no =NH or -NHt absorption), 6.18,6.28,6.40 p. 

Anal. Calcd. for CirHisF:N:OtS: C, 48.14; H, 5.20; N, 
12.03. Found:C, 48.58; H, 5.31; N, 11.76. 

~a-(soimeUcylaminspropyl ts-( tr i f luoromet4-  
benzothiadiazine 1,ldwd (XLIX) maleate. The above 
procedure gave a 65% yield of N-@-dimethylaminopropyl> 
cr,aJa-trifluom-2-nitro-p-toluenesdfonamide, m.p. 80-82" 
after reerystalliiation from hexane. 

A w l .  Calcd. for CISHIJ?:N:O$: C, 40.56; H, 4.54; 
N, 11.83. Found: C, 41.05; H, 4.43; N, 11.29. 

The g-amzno deriwtioe (L) was obtained in 76% yield, 
m.p. 91-92', aftcr recrystallization from ligroin. 

A d .  Calcd.: C ,  44.30; H, 5.58; H, 12.91. Found: C, 
44.29; H, 5.62; H, 12.61. 

Cyclization of the amino compound with triethyl ortho- 
formate gave a 93% yield of XLIX, m.p. 53-55'; this base 
could not be recrystallized since i t  was too soluble in all 
solvents. It waa converted, in 507 yield, to a maleate, m.p. 
141-143", after recrystallization from isopropyl alcohol. 
A mixture melting point with the 4-isomer (see above) was 
108-160'. 

Anal. Calcd. for CIJHMFJNZOZS: C, 45.23; H, 4.47; N, 
9.31. Found: C, 45.44; H, 4.74; N, 9.27. 

3- Benz yl-.%eWLyM,4dih ydro-6-( traijEzLcn0me thy1 )-I ,&A- 
benzo#kiiuzine-'7-.suljmmide 1,ldiozide (XLIII). A solu- 
tion of 3.5 g. (0.01 mole) of 6'-(ethylsulfamoyl)-aJa,a- 
trifluom-4'-sulfamoyl-m-toluidide, 1.83 g. (0.011 mole) of 
phenylacetddehyde dimethyl acetal, 2.5 ml. of 10% hy- 
drochloric acid, and 25 ml. of 95% ethanol ww heated under 
reflux for 2 hr., filtered hot, and the filtrate diluted with 27 
mi. of hot water. The oil which separated solidified after 
keeping for several days a t  room temperature. The solid 
wa6 dried thoroughly and recrystallized twice from toluene 
to give 1.2 g. (27% yield) of XLIII, m.p. 110-112", X 2.95- 

Anal. Calcd. for C&~FSN~O&: C ,  45.42; H, 4.04; N, 
9.35. Found: C, 45.62; H, 4.26; N, 9.66. 

~,.$-~ihydro-&?th yl-6-(lrifEuor#~~ethyl)-I ,b,.$-hzothiadia- 
zine-7-sulfonamide 1 Jd ioz ide  (XLIV). 5Ethylamino-a,a,a- 
trifluoro-2,4-toluenedisulfona1nicle (via the hydrolysis of 
XI), 5.43 g. (0.016 mole), 1.38 g. of 37y0 formalin solution, 
50 ml. of 95% ethanol, and 2.5 ml. of 10% hydrochloric 
acid were heated under reflux for 2 hr. and the solution con- 
centrated to dryness. The residual solid, m.p. 210-212", 
when recrystallized from water gave XLIV, m.p. 217-21Yo, 
X 2.97, 3.05, 6.13, 6.25, 6.48, 6.78, 6.93, 7.05, 7.40 p. A mk- 
ture melting point with XVI was 183-195". 

Anal. Calcd. for CloHlzFaNaO&: C, 33.42; H, 3.37; N, 
11.70. Found: C, 33.22; H, 3.33; N, 12.05. 

3.05, 6.17, 6.40, 6.65, 6.87, 7.35-7.55, 7.70, 7.88 p, 
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2-Chlorodioxexie being an a-chloro and a vinyl ether may react with alcohols by replacernexit of tlic chlorine or by addi- 
tion to the olefinic double bond. The products obtained can be accounted for if the first step involves addition to t,he double 
bond. 

The olefinic bond in 2-chlorodioxene ww found to posscss unusual reactivity, adding alcohols, acids and phenols under 
mild conditions in the absence of added catalysts. 

The products obtained from the reactions with alcohols were found to depend upon the general type of alcohol cmployed. 
Primary alcohols gave esters of khloroethoxyacetic acid. Secondary alcohols gave a mixture of the ester, an alkyl chloride 
and pdioxanone, while tertiary alcohols gave exclusively the corresponding alkyl chloride and p-dioxnnone. Plienols reacted 
in the same manner as primary alcohols. 

Acids were found to yield the corresponding acyl halide and pdioxanone. 

The chlorodioxene was obtained according to the 
method of Astle and Gerge13 by the thermal de- 
hydrohalogenation of 2,3-dichlorodioxane. It is a 
water-white liquid boiling at 145-147” at atmos- 
pheric pressure. 

2-Chlorodioxene is an a-chloro ether as well as a 
vinyl ether. Although the chlorine would not be 
expected to have quite the activity found in most 
a-chloro ethers because of the inactivating ,effect 
of the double bond, the primary reaction may well 
involve replacement of this chlorine as the first 
step. As a vinyl ether the predominant reaction 
of active hydrogen compounds might be the 
addition to the double bond. Because of the di- 
functionality of this compouiid it was interesting 
to determine the nnturc of the reaction with n 
number of alcohols and acids. 

Very little is found iii the literature conccrning 
the reactions of a-ha!ovinpl ethers. Inibert4 reports 
that reactions oi a-halovinyl ethers with alcohols 
and acids give esters and acyl halides respcctively. 
Croniptorn and V:tndcrstichelc5 prepared chloro 
ace ta tes  a i d  acid halides from a,&dichlorovinyl 
ethyl ether. The reaction gives two distinct sets of 

(1) From the M.S. thesis of John D. Wclks. 
(2) Present address: American Can Co., Earrington, Ill. 
(3) M. J. Astie and IV. C. Gergel, U. 5. Putent 2,756,240 

( 4 )  G. Imbert, Ger. Patent 212,592 (Oct. 4, 1906). 
( 5 )  H. Crompton and P. L. Vanderstichele, J .  C h a .  Sac., 

(July 4, 1956). 

691 (1920). 

products from a common intermediate formed by 
the addition of an alcohol to the double bond. 
CICH=CCl-OCzHs + R.OH + 

,aClCHJ2OOR + CzHsC1 
[ ClCH-CCl-OCz Hs] 

I LC1CI-12COOCnH6 + RCl 
OR 

Applying this reaction scqucncc to chlorodiosene 
the products should be an alkyl chloride and 
dioxanone (I), or an ester of 2-chloroethoxyacetic 
acid (11). 

7 1 

I 

EXPEIiIMENTAL 

Iqour methods of rcactiori were employcd in t,his iiivcst,i- 
gntion. Escli method is illustrated. 

Method .4. This method involves sixzply reflusiiig the 
reactants in  a suitable eolvent for an appropriate length of 
time. 

Chlorodioxene (120.5 g., 1.0 mole), 74.1 g. (1.0 inole) of 
butanol and 200 mi. of 1,4-diosane were charged into 3 500- 
i d .  thcrrnowell flask equipped with a thermometer and 
reflux condenser to which was athciied a drying tube. Thc 
mixture waa re5uxed for 16 hr. with a pot temperature of 
112”. A slight evolution of hydrogen chloride was noticed 
during this heating period. The reaction mixture was frac- 


