
NOTES 

THE SYNTHESIS OF CYCLIC ANALOGUES OF TOLBUTAMIDE 

Since the original synthesis of 3-0x0-3,4-dihydro-l,2,4-benzothiadiazine (1) relatively 
few derivatives of this compound have been reported (2, 3). More recently sulphalnyl 
substituted 3-oxo-3,4-dihydro-l,2,4-benzothiadiazine-l,l-dioxides have been synthesized 
as potential diuretics (4, 5) and as intermediates in the synthesis of diuretics (6, 7). These 
compounds are cyclic sulphonylureas, since they contain the -SOJYHCONH- group 
in the heterocyclic ring. In this con~munication we wish to report the synthesis of a 
series of substituted 3-oxo-3,4-dihydro-l,2,4-benzothiadiazine-l,l-dioxides (I) which may 
be considered as cyclic analogues of the hypoglycemic sulphonylureas such as tolbut- 
a~nide  (11). 

I I1 

a :  X = CH3, R = H d: X = CH3, R = n-C4H9 
b:  X = Cl, R = H e: X = C1, R = n-CdH9 
c :  X = CFI, R = H f :  X = CFa, R = n-C4H9 

These compounds were obtained from the corresponding 2-sulphamylanilines by treat- 
ment with phosgene (7). In the case of the 2-sulphamylanilines (111) with no substituent 
on the aniline nitrogen, treatment with phosgene yielded the final products directly. 
However, when the N-butyl-2-sulphamylanilines (IV) were treated with phosgene, the 
intermediate N-carbonyl chlorides (V) were isolated. Treatment with base effected ring 
closure to yield I. The X-butyl-2-sulphamylanilines were obtained by acylation of the 
corresponding anilines (4) with n-butyryl chloride followed by reduction with lithium 
aluminum hydride. The anilines were obtained from the appropriate 2-chloronitrobenzene 
according to the procedure of Topliss, Sperber, and Rubin (8). The pharmacology of 
these compounds will be reported elsewhere. 

EXPERIMENTAL 

XIelting points are uncorrected. Microanalyses mere carried out a t  the microanalytical laboratory of 
C. Daessli., 5757 Decelles Avenue, Montreal, Quebec. Infrared spectra were obtained on a Perlrin-Elmer 
~pectro~hotometer  Model 237. Ultraviolet spectra were obtained on a Beckman DK2 spectrophotometer. 

5- Methyl-2-sulphamylaniline 
5-Methyl-2-sulphamylaniline was prepared in 15Yo overall yield from 2-chloro-5-methylnitrobenzene 

according to the procedure of Topliss, Sperber, and Rubin (8). I t  crystallized from benzene and melted a t  
125-126". xE,O~ 246 r n M  (7800), 304 mM (3630). Anal. Calculated for C ~ H L O N ~ O ~ S :  C, 45.14; H, 5.41; N ,  
15.04; S ,  17.21. Found: C, 45.14; H, 5.38; N ,  15.58; S ,  17.60. 
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NOTES 

C ~ H Q  
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~ \ S O ~ N H ~  
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5-Chloro-2-sulphamylaniline 
5-Chloro-2-sulphamylaniline was obtained from 2,5-dichloronitrobenzene by the above procedure in 22% 

yield, and melted a t  143-145' (reported 144-146') (9). 

S-Oxo-6-tri$uoromethyl-3,4-dihydro-l,2,~-benzothiadiazine-l,l-dioxide 
3-Oxo-6-trifluorromethyl-3,4-dihydro-l,2,4-benzothiadiazine-l,l-dioxide was prepared by the action of 

phosgene on 5-trifluoro-2-sulphamylaniline (4) according to the procedure of Close, Swett, and Nordeen 
(7) and was isolated in 89% yield. I t  crystallized from ether - petroleum ether and melted a t  227'. i,",",OH 
244 mp (10,800), 295 mp (2,320); ~2:"' 3550 cm-l, 3510 cm-I, 1748 cm-I (strong), 1648 cm-I (weak). Anal. 
Calculated for C ~ H S N ~ S O ~ F ~ :  C, 36.09; H, 1.89; N, 10.53; S, 12.04. Found: C, 36.02; H, 1.98; N, 10.40; 
S, 12.60. 

6-Methyl-S-oxo-3,4-dihyduo-l,2,~-benzothiadzazine-l,l-dioxi'de 
6-R/Iethyl-3-oxo-3,4-dihydro-1,2,4-benzothiadiazine-l,l-dioxide was obtained in 89y0 yield by the action 

of phosgene on 5-methyl-2-sulphamylaniline. I t  crystallized from alcohol-water and melted a t  298-300'. 
iZ,"zH 243 mp (11,600), 287 mp (1,740); vgip' 3208 cm-l, 1716 cm-l. Anal. Calculated for CsH8N2S03: 
C, 45.27; H,  3.80; N, 13.20; S, 15.11. Found: C, 45.39; H, 3.83; N, 13.45; S, 15.03. 

6-Chloro-3-oro-3,4-dzhydro-1,2,4-benzothiadiazine-l,l-d2o~ide 
6-Chloro-3-oxo-3,4-dihydro-1,2,4-benzothiadiazine-l,l-dioxide was prepared by the action of phosgene 

on 5-chloro-2-sulphamylaniline in 887" yield. I t  crystallized from alcohol and melted a t  300' decomp. 
iE,"zH 245 mp (10,000), 292.5 mp (2,000); vz::"' 3290 cm-l, 1685 cm-l. Anal. Calculated for C7H5N2C1S03: 
C, 36.14; H, 2.17; N, 12.04; S, 13.78. Found: C, 35.87; H, 2.26; N, 12.47; S, 13.95. 

N-Butyryl-2-sulphamyl-6-trifluoromethylaniline 
N-Butyryl-2-sulphamyl-5-trifluoromethylaniline was prepared from 2-sulphamyl-5-trifluoromethylaniline 

(4) by treatment with n-butyryl chloride in dioxane according to the procedure of Novello et al. (4). I t  
separated from benzene as needles and melted a t  135-136". 247 mp (13,500), 292 mp (3,800). Anal. 
Calculated for CllH13N203SF3: C, 42.59; H, 4.19; S,  9.03. Found: C, 42.79; H, 3.98; N, 9.33. 

N-Butyryl-5-methyl-2-sulphamylanilzne 
N-Butyryl-5-methyl-2-sulphamylaniline was prepared in goyo yield by the action of n-butyryl chloride 

on 5-methyl-2-sulphamylaniline as  described above. I t  crystalli7ed from alcohol as prisms and melted a t  
135-137". iE:,OH 247.5 mp (12,900), shoulder 283 mp (2,560), shoulder 288 mp (2,480). Anal. Calculated 
for CllH16N203S: C, 51.54; H, 6.29; N, 10.93; S, 12.51. Found: C, 51.65; H, 6.67; N, 11.08; S, 12.24. 
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IV-Butyuyl-5-chloro-2-sulphamylaniline 
N-Butyryl-5-chloro-2-sulpharnylanili~ie was prepared in 87y0 yield by the action of n-butyryl chloride 

on 5-chloro-2-sulpharnylaniiili~ie as described above. I t  crystallized from benzene as prisms and melted a t  
141-142". x,",":,"~ 248.5 111p (15,200), shoulder 286.5 mp (2,500), shoulder 292 nip (2,450). Anal. Calculated 
for C10H13N203SC1: C, 43.40; H, 4.73; N, 10.13; C1, 12.81. Found: C, 43.63; H, 4.79; N, 10.27; C1, 12.84. 

~V-Butyl-2-sulphemyl-5-tri$uorometlz>~laniline 
N-Butyryl-2-s~1lphamyl-5-trifluoromethyla1ili1e (2.23 g) was added portion~vise and with stirring to a 

suspension of lithium aluniinum hydride (0.7 g) in hydride-stable tetrahydrofuran (50 cc). After the addition 
was complete, the co~ltents were gently refluxed for 3 hours. The excess hydride was destroyed by careful 
addition of ethyl acetate and water, and the contents then concentrated in aacuo. LVater (100 ml) was 
added and the solution made acidic with concentrated phosphoric acid and extracted with ether. Evaporation 
of the dried ethereal extracts in vaczto provided a white solid (2.0 g) which crystallized from ether - petroleum 
ether as fine needles, 1n.p. 140-141". h,",",OH 254 m p (20,000), 330 mp (10,000). Anal. Calculated for 
C11HlsNz02SF3: C,44.59; H, 5.07; N, 9.46. Found: C,44.80; H, 5.51; N, 9.69. 

1V-Bz~tyl-5-methyl-8-sulphamylaniline 
N-Butyl-5-methyl-2-sulphamylaniline mas prepared in 75% yield from the N-butyryl derivative according 

to  the procedure described above. I t  crystallized from ether -petroleum ether as needles and melted a t  
112". XEZ2';O" 253 mp (18,000), 315 mp (9,700). *Anal. Calculated for C I I H I ~ N Z ~ ? S :  C, 54.52; H, 7.49; N, 
11.56; S, 13.23. Found: C, 54.66; H, 7.51; N, 11.75; S, 13.29. 

1V-Bzttyl-5-chlovo-2-sulphainylaniline 
N-Buty]-5-chloro-2-sulphamylaniline was obtained in 79y0 yield from the N-butyryl derivative by the 

above procedure. I t  crystallized from ether - petroleum ether as needles and melted a t  119". ~2::~ 255.5 mp 
(19,460), 320 mp (10,000). Anal. Calculated for C I U H I ~ N ~ S O ~ C I :  C, 45.71; H, 5.75; N, 10.66; S, 12.20. 
Found: C, 45.98; H, 5.94; N, 10.77; S, 12.22. 

~V-Butyl-N-chlorocavbon~-5-methyl-2-sul~hamylaniline 
N-Butyl-X-chlorocarbo1~y1-5-~nethyl-2-sulphamylanili1e was prepared by the same procedure used in the 

preparation of the 3-0x0-benzothiadiazines (7) and was isolated in yield. I t  crystallized from ether - 
petroleum ether ind melted a t  98". vgV2l3 3500 cm-l, 3450 CIII-~, 3275 cm-l, 1745 cm-I, 1718 cm-l. Anal. 

-Calculated for C ~ ~ H ~ ~ N ~ S O S C I :  C, 47.28; H, 5.62; N, 9.19; S, 10.52; C1, 11.63. Found: C, 47.05; H, 5.48; 
N ,  9.36; S, 10.68; C1, 11.58. 

The corresponding 5-chloro- and 5-trifluoro-methyl analogues failed to crystallize and were employed 
in the follo~ving reactions without further purification. Infrared spectroscopy of these products revealed the 
characteristic doublet of carbonyl chlorides in the 1715-1750 cnl-I region. 

Q-Butyl-6-methyl-3-oxo-S,~-dihydro-I,2,4-benzothiadiazine-l ,I-dioxide 
The S-carbonyl chloride derivative (0.69 g) was gently refluxed with 5% methanolic potassium hydroxide 

(20 ml) for 1 hour. The  reaction mixture was then coded, diluted with water; and extracted with ether. 
The aqueous extract was acidified with concentrated hydrochloricacid and extracted with ether. Evaporation 
of the dried ethereal extracts (acidic) provided a -white solid (0.65 g) which crystallized from methylene 
chloride - petroleum ether and  melted a t  173-174'. XZ~$';O" 250 mp (11,100), 290 mp (1,960); v2L',C1"350 
cm-I, 1700 cnl-I. Anal. Calculated for C I ~ H ~ C X ~ O ~ S :  C, 53.71; H, 6.01; N, 10.44; S, 11.95. Found: C, 53.96; 
H, 5.78; N, 10.75; S, 11.99. 

~-Butyl-S-oxo-6-tri$uoromethyl-3,4-dihydro-l,2,~-benxothiadiazine-I,I-dioxide 
N-Butyl-3-oxo-6-trifl~~oromethyl-3,4-dihydro-l,2,4-benzothiadiazine-l,l-dioxide was prepared in 90% 

yield from the oily N-carbonyl chloride derivative by the above procedure. I t  crystallized from ether - petro- 
leum ether and melted a t  144'. X,";:,",OH 250.5 mp (12,690), 298 mp (2,660); vg:$l3 3350 cm-l, 1708 cm-l. 
Anal. Calculated for C12Hi3N~S03F3: C, 44.72; H, 4.06; N, 8.69; S, 9.95. Found: C, 44.47; H, 3.81; N, 
8.95; S, 10.32. 

~-Butyl-6-chlo~o-3-oxo-3,4-dihyd~o-l,2,4-benzothiadiazine-I ,I-dioxide 
4-Butyl-6-chloro-3-oxo-3,4-dihydro-1,2,4-benzothiadiazine-l,l-dioxide was obtained in 88% yield from 

the oily N-carbonyl chloride derivative by the above procedure. I t  crystallized from ether -petroleum 
ether and melted a t  152'. X::$;Oa 252.5 mp (11,310), 295 mp (2,170); gE2'3 3350 cm-', 1705 cm-1. Anal. 
Calculated for C ~ I H ~ ~ X ~ S O ~ C I :  C, 45.75; H, 4.54; N, 9.70; S, 11.10. Found: C, 45.78; H, 4.59; N, 9.51; 
S, 11.12. 
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THE VINYLTRIFLUOROBORATE ANION1, 

Recent interest in vinyl-metallic compounds in general ( I ) ,  and in particular in the 
extent of carbon-boron a-bonding in vinyl-boron derivatives (2), prompted the prepara- 
tion of the new vinylfluoroborate anion CH2=CHBF3-. The anion was desired in order 
to study the effect on carbon-boron a-bonding, and also as a member of a class of 
potentially useful compounds of which little is known, the mixed organohaloborates. 
Only two such anion~-(C~H5)~BF- (3) and CF3BF3- (4)-have been characterized 
previ~us ly .~  

A solution of 2.59 g (27.5 mmoles) of KF.2HeO dissolved in 3 ml of water was intro- 
duced into a reaction tube and 560 cc (STP) (25 mmoles) of CH2:CHBFz (prepared from 
(CH2:CH)8n and BF3 (6)) containing a small amount of BF3 was condensed onto it. 
The- tube was sealed and placed in an ice bath for 4 hours. Volatile products were then 
removed under high vacuunl through traps held a t  -78' and -196". The only volatile 
material removed other than water was 56 cc (STP) of ethylene, collected a t  -196'. 
The solid residue was extracted with boiling acetonitrile. Removal of the solvent gave 
1.84 g (55% yield, based on CH2:CHBFx) of K+CH2:CHBF3-. Anal.: Required for 
C2H3F3BK: C,  17.9; H ,  2.24; F, 42.5; B, 8.2%. Found: C, 17.6; H,2.46; F, 44.6; B, 7.770. 

The infrared spectrum (KBr disk) of the compound shows absorptions a t  3067, 2967 
(C-H stretch); 1623 (C=C stretch); 1422, 1294 (CH2 and CH in-plane deformations) ; 
1132, 1107 (B-C stretch); 1035 (B-F asymmetric stretch); 950-920; and 694 cm-I. 

The F-19 nuclear magnetic resonance spectrum, in aqueous solution, consists of a 
quartet centered a t  6cc13F = 138 p.p.m., with JBlipF = 51.8 C.P.S. After standing in the 
tube for several days a t  room temperature, the solution was re-examined. In addition to 
the original quartet, a peak was observed a t  8CC13B = 150 p.p.m. (assignable to BF4-) 
and there appeared to be a weak, very broad quartet centered near i j C C 1 3 F  = 143 p.p.m. 
(perhaps due to (CHZ:CH)*BFZ-). This apparent disproportionation has not been studied 
further. 

As would be expected, the CH2:CHBF3- anion shows greater hydrolytic stability than 
does CHz:CHBF2. Thus, CH2:CHBF2 in contact with water a t  room temperature gives 
appreciable amounts of ethylene in a few hours. Solutions containing CH2:CHBF3-, on 
the other hand, are stable to  hydrolysis for a t  least several days. 

' T h i s  work was supported by the Advanced Reseavch Projects Agency ( A R P A )  under Contract A70. DA-SO- 
069-ORD-2698. 

$Presented i n  part at the Symposium on O~ganometallic Chenzistry at the University of Bri t ish Columbia, 
September, 1962. 

3The formation of ovganohaloborate anions by addition of hydrogen halides to amine adducts of organoboron 
halides has been postulated (5).  
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