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In continuation of our investigation of the chemistry of saccharin and its de- 
rivatives (1) we have prepared and wish to report at this time four new series of 
compounds derived from saccharin. Our present studies concern members pre- 
pared in the following series: 3-alkylamino-l , 2-benzisosulfonazoles (I), 3di- 
alkylaminoalkylamino-1 ,2-benzisosulfonazoles (11), 3dialkylaminoalkoxy-1,2- 
benzisosulfonazoles (111), and 2-dialkylaminoalkyl saccharins (IV). 
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I, R = Alkyl 

11, R = Dialkylaminoalkyl 
N-(CH&-N 

R 
a C > O  so2 \ 

IV 

The dialkylaminoalkyl derivatives, their simple and quaternary salts, types 
11, 111, and IV, were investigated for pharmacological activity. Some of the 
members of these series poMemed slight hypotensive activity and members in 
all three series possessed antihistaminic and bronchiodilatory activity in vary- 
ing degrees. 

Saccharin chloride, 3-chloro-l , 2-benzisosulfonazole, waa first prepared by 
Jesurum (2) while investigating the reaction of phosphorus pentachloride with 
saccharin. His method waa modified and improved by Meadow and Reid (3). 
In our experience, derived from numerous preparations of this compound, the 
best yields are obtained by this method only if the reactants are intimately 
mixed and maintained at  a temperature of 170-180" for an hour. We would also 
like to point out that saccharin chloride is a strong vesicant and can produce 
painful chemical burns and a very persistent dermatitis. 

The reaction of saccharin chloride with alcohols waa investigated by Meadow 
and Reid (3) who prepared a series of 3-a1koxy-1,2-benzisosulfonazoles employ- 
ing an excess of the alcohol as reaction medium. In the present work we em- 
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Dimethylaminoethyl. 
Diethylaminoethyl.. . 
7-Diethylamino- 

propyl.. . . . . . . . . . . . 
p-Di-n-butylamino- 

propyl, . . . . . . . . . . . . 
7- Di-n-butylamino- 

@-(2-Pyridylethyl). . . 
S-Diethylamino- 

pentyl-2. , . . . . . . . . . 
8-Di-n-but ylamino- 

ethyl, , . . . . . . , . . . . . 
Pyrrolidinoethyl.. . . , 
Piperidinoethyl.. . . . . 
Morpholinoethyl.. . . . 

propyl. . . . . . . . . . . . . 

TABLE I 
3-DIALKYLAMINOALKOXY-1,2-BENZ1S0SULFONAZOLE HYDROCHLORIDES 

- -~ - - -___ -  
C11H1&1NI08S 178-179 45.4345.21 5.205.659.639.37 12.19 12.03 
ClaHloC1N2O3S 144-14548.9748.956.01 5.91 8.79 8.79 11.12 11.36 

C I ~ H Z ~ C ~ N Z O ~ S  186-187 52.74 52.50 6.64 6.76 8.79 8.57 10.66 11.02 

ClsHsoClN20aS 135-137 55.58 55.57 7.52 7.56 7.20 7.00 9.16 8.86 

ClcrHz&lNzOaS 131-132 55.58 55.63 7.52 7.77 7.20 6.98 9.16 9.04 
CI~HI~CINZO~S 156-15751.7751.904.033.898.638.44 10.92 11.08 

C ~ ~ H Z & ~ N Z O ~ S  141-142 53.24 53.04 6.98 7.02 7.76 7.89 9.82 9.65 

C ~ ~ H Z ~ C ~ N Z O & ~  130-131 54.46 54.71 7.26 7.23 7.47 7.47 9.46 9.23 
CiaH&lNzOaS 151-15249.2849.455.41 5.288.848.97 11.19 11.46 
CI,H1&lN*OaS 151-15250.8250.835.796.008.478.32 10.72 10.33 
C ~ * H I ~ C ~ N , O ~ S  150-15146.91 46.845.155.408.428.08 10.65 10.46 

I 1  Analyses 

Formula ~ hfz:, 1 Carbon 1 Hydrogen I Nitrogen /Ionic chloride 
~ _ _ _  Substituent 

Alkyl Substituent 

Methyl. . . . . . . . . 
Ethyl.  . . . . . . . . . 
n-Propyl. . . . . . . . 
n-Butyl. . . . . . . . . 
n-Amyl . . . . . . . . . 
n-Hexyl. . . . . . . . . 
n-Heptyl . . . . . . . . 
n-Octyl . . . . . . . . . 
n-Nonyl . . . . . . . . 
n-Decyl.. . . . . . . . 
n-Undecyl . . . . . . 
n-Dodecyl . . . . . . 

M.p., ‘C. 

303-304 
289-290 
223-224 
185-185.5 
163-164 

165-165.5 
155-156 

14!4-150 
148-149 
150-151 

177-178 

147-148 

Carbon 

Calc’d 

48.96 
51.41 
53.55 
55.44 
57.12 
58.62 
59.97 
61.19 
62.30 
63.32 
64.25 
65.10 

Found 

49.32 
51.49 
53.54 
55.37 
57.15 
58.90 
60.29 
61.19 
62.44 
63.37 
63.87 
64.97 

Analyses 

Hydrogen 

Calc’d 

4.11 
4.79 
5.39 
5.92 
6.39 
6.81 
7.19 
7.63 
7.84 
8.13 
8.39 
8.63 

- 

- 
Found 

3.87 
4.54 
5.39 
6.11 
6.45 
6.60 
6.98 
7.60 
7.76 
7.99 
8.23 
8.41 

- 

- 

Nitrogen 

Calc’d 

14.28 
13.32 
12.49 
11.76 
11.10 
10.52 
9.99 
9.52 
9.08 
8.69 
8.33 
7.99 

- 
- 
Found 

14.14 
13.00 
12.67 
12.01 
10.93 
10.79 
10.34 
9.60 
8.90 
8.86 
8.52 
8.26 

- 
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Substituent 

Saccharin chloride has been reacted with nitrogenous baaes such as ammonia 
and aniline (2) and shown to yield 3-substituted amino-l,2-benzisosulfonasoles. 
The alkyl amines, methyl through dodecyl, yielded analogous products on re- 
action with saccharin chloride. The compounds thus prepared were all obtained 
aa crystalline solids and are listed in Table 11. The compounds, aa would be ex- 
pected from their structure, are tautomeric (4). Indeed the exocyclic nitrogen 

H 

Formula 

atom no longer behaves as an amino nitrogen but rather like an amido nitrogen. 
It does not form the hydrochloride or methiodide. 

The 3-dialkylaminoalky~amino-1,2-benzisosulfonazoles were obtained by re- 
acting equimolar quantities of the dialkylaminoalkylamines with saccharin 
chloride in either acetone or benzene. These are listed in Table 111. If the hydro- 
chlorides of the compounds in which R = dialkylaminoalkyl are boiled with 
excesa alcoholic hydrogen chloride and precipitated with ether, the monohydro- 
chloride (of the side chain amino group) is recovered unchanged in all caaes. 

We have previously detailed the use of dimethylformamide aa a solvent for 
sodium saccharin and alkyl halides and pointed out ita advantages as a reaction 

X6-207 
165-166 

21@2125O.67 

199-200 

glass 

269-271 
202-m 

TABLE I11 
3-DIALKYLAMINOALKYUMINO-1,2-BENZI808ULFONAZOLE HYDBOCHLOBIDES 

Ea-26245.5945.805.57 5.49 14.50 14.30 12.24 12.50 

47.4447.625.97 6.04 13.83 13.42 11.67 11.67 
49.12 49.21 6.34 6.57 13.22 13.39 11.16 11 -00 

50.996.686.56 12.66 12.90 10.68 10.69 

52.08 52.06 6.99 7.27 12.15 11.96 10.25 10.12 

53.3953.077.287.3011.6811.30 9.85 9.52 

~seis766.72~.~i7.7~7.~8io.~io.57 9.14 8.97 
47.0547.21 5.47 5.39 12.66 12.60 10.69 10.77 
49.44 49.49 5.75 6.01 13.31 13.03 11.22 11.31 

Dimethylamino- 
ethyl. . . . . . . . . . . . 

-j-Dimethylamino- 
propyl. . . . . . . . . . . 

Diethylaminoethyl. 
7-Diethylamino- 

propyl. . . . . . . . . . . 
&:Diethylamino- 

butyl. . . . . . . . . . . . 
e-Diethylamino- 

amyl . . . . . . . . . . . . 
7-Dibutylamino- 

propyl. . . . . . . . . . . 
Morpholinoethyl.. . 
Pyrrolidinoethyl.. . 
- 

%p, I Carbon 1 Hydrogen 1 Nitrogen lIonicchloride 

-I-I-l-l-l-l-/- l- 
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No. 

1 
2 
3 
4 

5 

Analyses 

B,p., ec. Mm. Carbon Hydrogen Nitrogen Substituent Formula 

a w p % 3 =  9 
4 k  g j g z  d 

___---____.- 

Diethylaminoethyl CiaHisN2OaS 144-154" 0.0655.3055.43 6.436.44 9.92 10.03 
Morpholinoethyl CiaH1sN20rS 178-186b 0.1052.8952.725.44 5.53 9.45 9.14 
Piperidinoethyl CirHiaNzOaS 160-163C 0.10 57.12 57.27 6.16 6.06 9.52 9.25 
-pDiethylamino- CirHzoNzOsS 163-166 0.20 56.73 56.61 6.80 6.75 9.45 9.41 

propyl 

propyl 
7-Di-n-butylamino- C18H20N201S 175-185 0.1061.3361.278.01 8.03 7.95 8.15 

Hydrochloride I 
Formula 

CirHsiIN1OaS 
Ci~HiJNaOB 
Ci&BziINsOsS 
CisHzaINsOaS 
CipHaiINzOaS 

No' 1 Formula I M.p.,"C. 

Analyses 
ionic iodide 

Calc'd Found 

200-201 29.91 30.04 
259-260 28.96 29.06 
260-261 29.09 29.03 
220-221 28.95 28.76 
150-152 25.67 25.62 

%p 
--- Cak'd 

11.12 
10.65 
10.72 
10.65 
9.12 

Found 

11.25 
10.76 
10.68 
10.74 
9.43 

-- 
1 
2 
3 
4 
5 

=M.p., 61-63", Hamor and Soine, J .  Am. Pharm. Assn., 43, 120 (1954) reported m.p. 
65.5-68.5". b M.p. 103-104". 0 M.p. 80-81". Reference a reported m.p. 213-215". Reference 
a reported m.p. 167.5-169". 

CiaHipClNsO~S 217-2Bd 
CirHirClNeOrS 236 
CirHipClNs0,S 252-254 
CirHziClNzOaS 166167' 
CisHzoClNsOaS 90-92 

medium in the preparation of N-substituted saccharins (1). The reaction of 
dialkylaminoalkyl chlorides with sodium saccharin in this medium proceeded 
readily at the reflux temperature. The bases were isolated by distillation at pres- 
sures below 1 mm. or were converted to the hydrochlorides. The bases, their 
hydrochloride salts and methiodides are listed in Table IV. 

EXPERIMENTAL 

The preparation of the various types of compounds will be illustrated by an example of 
eaah claas. 

3-Dialkylaminoalkozy-1 ,I-benzisosulfonazole hydrochlorides. Table I. 3-Dimethylamino- 
ethoxy-1 ,I-benzisosulfonazole hydrochloride. Pseudosaccharin chloride (12 g., 0.06 mole) 
waa dissolved with warming in 90 ml. of acetone and the theoretical quantity, 5.35 g. (0.06 
mole) of dimethylaminoethanol in 30 ml. of acetone added slowly through the condenser. 
There waa an instantaneous reaction and the product started to precipitate. The mixture 
waa refluxed gently for 30 minutes, refrigerated and the product filtered off. After washing 
with acetone and ether, the product melted a t  172-175". Recrystallization from chloroform- 
ether gave a pure product, m.p. 176177". 

In some caaes the product did not crystallize from acetone on refrigeration. Ether was 
then added to  induce crystallization. 

.%Substituted amino-1 ,d-benzisosulfonazoles: Tables I1 and 111. (a) 3-Propylamino-1 , d -  
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benzisosulfonazole. To a solution of 4 g. (0.02 mole) of pseudosaccharin chloride in benzene 
was added 0.9 g. (0.02 mole) of n-propylamine dissolved in 10 ml. of benzene. The mixture 
was refluxed 10 minutes, cooled, the product filtered off and washed with a little cold ben- 
zene. One recrystallization from acetone-water yielded a crystalline material with m.p. 
223-224". 

(b) 3-Dimethylamimethylamino-1 ,8-benzisosulfonazole hydrochloride. To a solution of 4 g. 
of pseudosaccharin chloride (0.02 mole) in 50 ml. of acetone was added rapidly through the 
condenser a solution of 1.8 g. (0.02 mole) of dimethylaminoethylamine in 5 ml. of acetone. 
The hydrochloride precipitated out immediately. The mixture was refluxed 10 minutes, 
cooled, the product filtered off and washed with acetone and then with ether. Recrystal- 
lization from acetone-ether gave 5.5 g., 95%, of crystalline material, m.p. 261-263". 

8-Dialkylaminoalkyl saccharins: Table IV: %Diethylaminoethyl saccharin. Sodium sac- 
charin (20.5 g., 0.1 mole) waa dissolved in 40 ml. of dimethylformamide with the aid of 
heat. After solution was effected 13.6 g. (0.1 mole) diethylaminoethyl chloride, dissolved 
in an equal volume of dimethylformamide, was slowly added through the condenser. The 
mixture was refluxed for four hours, cooled, and worked up further for the isolation of the 
free base or of its salts. 

(a) Hydrochloride salt. To % of the above solution was added an equal volume of absolute 
ethanol and su5cient alcoholic hydrogen chloride to render the solution acid. Ether was 
added to  the cooled solution until crystallization started. Refrigeration overnight yielded 
a crystalline product that was filtered off, washed with cold alcohol-ether mixture and re- 
crystallized from methanol-ether. The recrystallized product melted at  217-218'. 

(b)  Free base. The other % of the solution was stripped of all solvent on the water-bath 
at reduced pressure. The oily residue that remained was filtered hot and distilled in vacuo. 
The product boiled between 144-164' at 0.06 mm. It solidified in the receiver and melted at  
61-63'. 

( c )  The mthiodide: The base (3 g.) dissolved in 25 ml. of acetone was mixed with 5 ml. 
(excess) of methyl iodide and allowed to  stand overnight. A crystalline product was ob- 
tained which waa filtered off and recrystallized from methanol, m.p. 20Ck201". 

BIJMMARY 

Four series of saccharin derivatives have been prepared and characterized. 
The 3-alkylamino- and 3-dialkylaminoalkylamino-l , 2-benzisosulfonazoles have 
been obtained by the reaction of 3-chloro-1,2-benzisosulfonazole (pseudostac- 
charin chloride) with the corresponding alkyl amines and dialkylaminoalkyl- 
amines in an inert solvent. A series of 3-dialkylaminoalkoxy-l , 2-benzisosulfon- 
azoles was similarly obtained from saccharin chloride and dialkylaminoalkanols. 
Several members of the 2-dialkylaminoalkyl saccharin series have also been pre- 
pared by reaction of sodium saccharin with dialkylaminoalkyl halides in di- 
methylformamide. The dialkylaminoalkyl derivatives, types 11, 111, and IV, 
have been screened for pharmacological activity. 

WASHINGTON 7, D. C. 
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