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The Preparation of Some Sugar Acid Derivatives of Sulfanilamide 

BY C. L. MEHLTRETTER 

The reaction of sugar acids with sulfanilamide 
has been investigated as a possible source of com
pounds having bacteriostatic activity. The pres
ent paper describes the preparation of N4-D-glu-
conylsulfanilamide, N4-(2,3,4,5-diisopropylidene-
2-keto-D-gluconyl) -sulfanilamide, N4-(2,3,4,6-
diisopropylidene-2-keto-L-gulonyl)-sulfanilamide, 
N4-(2-keto-D-gluconyl)-sulfanilamide, N4- (2-keto-
L-gulonyl)-sulfanilamide and l-(4-sulfamyl-
phenyl)-pyrrole. 

The reaction of D-glucono-5-lactone with sulfa
nilamide to form N4-D-gluconylsulfanilamide was 
carried out in hot dilute acetic acid solution. This 
procedure, however, was not applicable to the con
densation of 2-keto-D-gluconic acid with sulfanil
amide. The diisopropylidene-2-keto acid sul
fanilamides were prepared by treating sulfanil
amide in pyridine solution with the corresponding 
diisopropylidene 2-keto acid chlorides.2 Acid 
hydrolysis of these products gave the 2-keto acid 
sulfanilamides. 

When potassium acid D-glucosaccharate was 
heated with sulfanilamide in dilute acetic acid 
solution in an attempt to synthesize N4-D-gluco-
saccharic acid substituted sulfanilamide, l-(4-
sulfamylphenyl)-pyrrole was formed. Support 
for this structure is the similarity of its ultraviolet 
absorption spectrum to that of 1-phenylpyrrole3 

and the fact that the latter compound was pre
pared from potassium acid D-glucosaccharate and 
aniline under analogous conditions. An examina
tion of these substances for antibacterial activity 
has yielded unpromising results. 

The general method for the acylation of the N1-
amino group of N4-acylated sulfanilamides with 
acid chlorides4 failed completely with the sugar 
acid chlorides. Thus, when pentaacetyl-D-glu-
conyl chloride was allowed to react with N4-
acetylsulfanilamide in pyridine, dioxane and ace
tone solutions the anticipated N^pentaacetyl-D-
gluconyl-N4-acetylsulfanilamide was not obtained. 
The reaction of pentaacetyl-D-gluconamide with 
N4-acetylsulfanilyl chloride also was unsuccessful. 

Experimental 
N4-D-Gluconylsulfanilamide.—To a hot solution of 172 

g. (1 mole) of sulfanilamide in a mixture of 75 ml. of acetic 
acid and 750 ml. of water was added 196 g. (1.1 mole) of 
D-glucono-5-lactone. After heating on the steam-bath 
for seventeen hours, the solution was cooled at 10° for 
several hours. A first crop of 112 g. of sulfanilamide was 
recovered. Concentration of the mother liquor in vacuo 
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yielded 49 g. of crude product (m. p . 178-184°). An 
additional 20 g. was isolated on further concentrating the 
filtrate. The combined crude products were extracted 
with hot acetone to remove sulfanilamide, and the solid 
residue was recrystallized from water. The yield of 
purified N4-D-gluconylsulfanilamide was 44 g. (16%); 
m. p . 199-200°; [<*]25D +45 .2° (c, 1.36; water) . 

Anal. Calcd. for Ci2H18O8N2S: C, 41.2; H , 5.2; X, 
8.0. Found: C, 41.4; H, 5 .1 ; N , 7.9. 

N4-(2,3,4,5-Diisopropylidene-2-keto-D-ghiconyl) -sulfa
nilamide.—Potassium 2,3,4,5-diisopropylidene-2-keto-D-
gluconate was prepared by the method of OhIe and Ber-
end5 which was modified by substituting calcium 2-keto-
D-gluconate for the barium salt. To a suspension of 193 
g. (0.58 mole) of the potassium salt monohydrate in a 
liter of ether was added 145 ml. (0.29 mole) of 4 JV sulfuric 
acid. The mixture was cooled and well agitated. The 
water layer was removed and further extracted with two 
300-ml. portions of ether. The ether extracts were com
bined, washed free of sulfuric acid with ice water, and dried 
over anhydrous sodium sulfate. The dry ether solution 
of diisopropylidene-2-keto-D-gluconic acid was allowed to 
react with 125 g. (0.6 mole) of phosphorus pentachloride 
added in small portions with cooling and shaking of the 
mixture. After two hours excess phosphorus pentachlo
ride was removed,by filtration and the clear solution con
centrated in vacuo to about 800 ml. This solution was 
added dropwise to a vigorously stirred solution of 100 g. 
(0.58 mole) of sulfanilamide in 350 ml. of pyridine while 
cooling the mixture in an ice-bath. When half had been 
added a gummy substance precipitated which hindered 
the stirring. By agitating the solution above the gummy 
material, the remainder of the ether solution could be 
added and adequately dispersed. The contents of the 
flask were diluted with one liter of ice water, and 20% 
sodium hydroxide solution was added to dissolve the 
gummy mass that was present. The resulting alkaline 
solution was concentrated in vacuo (bath temp. 50°) 
to remove ether and pyridine. The well-stirred yellow 
solution was adjusted to pK 7 to 8 with 6 N hydrochloric 
acid, and the precipitate that formed was filtered and 
dried at 50°. The crude product weighed 53 g. (25%); 
m. p . 207-209°. After recrystallization from 50%, 
ethanol N4-(2,3,4,5-diisopropylidene-2-keto-D-gluconyl) -
sulfanilamide was isolated as colorless prisms; m. p . 2 1 1 -
212°; [a]25D - 9 . 8 ° (c, 2.10; acetone). 

Anal. Calcd. for C18H24O8N2S: C, 50.5; H, 5.6; 
N, 6.5. Found: C, 50.6; H, 5.6; N , 6.4. 

N4-(2-Keto-D-gluconyl)-sulfanilamide.—A mixture of 
41 g. of the diisopropylidene derivative and 250 ml. of 
JV hydrochloric acid was refluxed for five minutes. The 
hot solution was filtered from 8 g. of unreacted derivative 
and decolorized with carbon. Crystallization of the prod
uct as colorless long prisms occurred on cooling to 10°. 
The air-dried compound, N4-(2-keto-D-gluconyl)-sulfanil-
amide monohydrate, weighed 18 g. (63%); m. p . 153-
154°. Recrystallization from water did not change 
the melting point. On drying the product over phosphorus 
pentoxide a t 100° and 1 mm. pressure for four hours, 
anhydrous N4-(2-keto-D-gluconyl)-sulfanilamide was 
formed; m. p . 192-193°; [a}25D - 2 2 . 4 ° (c, 1.90; 50% 
ethanol). 

Anal. Calcd. for C12H16O8N2S: C, 41.4; H , 4.6; N , 
8.0. Found: C, 41.5; H, 4.7; X, 8.0. 

N4-(2,3,4,6-Diisopropylidene-2-keto-L-gulonyl) -sulfa
nilamide.—A suspension of 27.4 g. (0.1 mole) of 2,3,4,6-
diisopropylidene-2-keto-L-gulonic acid in 150 ml. of dry 
ether was treated with 21 g. (0.1 mole) of phosphorus 
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pentachloride, added in small portions with cooling and 
shaking of the mixture. After thirty minutes the slight 
excess of phosphorus pentachloride was removed by 
nitration. The clear filtrate was added dropwise to a 
vigorously stirred solution of 17.2 g. (0.1 mole) of sulfanil
amide in 75 ml. of pyridine. A gummy precipitate was 
obtained. The reaction mixture was diluted with 200 ml. 
of water, the ether distilled off, and concentrated sodium 
hydroxide solution added to dissolve the gummy ma
terial. This alkaline solution was concentrated in vacuo 
to remove pyridine. The sirupy residue, diluted with 
water, was adjusted to pK 8 with 6 N hydrochloric acid 
while being stirred vigorously. The product that precipi
tated weighed 9.2 g.; m. p. 135-150°. Recrystallization 
from dilute ethanol gave 6.6 g. of N4-(2,3,4,6-diisopro-
pylidene-2-keto-L-gulonyl)-sulfanilamide (15.5%); m. p. 
172-173°; [<*]25D +16.8° (c, 1.90; acetone). 

Anal. Calcd. for CsH24O8N2S: C, 50.5; H, 5.6; N, 
6.5. Found: C, 50.8; H, 5.8; N, 6.5. 

N4-(2-Keto-L-gulonyl)-sulfanilamide.—A suspension of 
10 g. of N4-(2,3,4,6-diisopropylidene-2-keto-L-gulonyl)-
sulfanilamide in a mixture of 200 ml. of water and 1 ml. 
of concentrated hydrochloric acid was heated on the 
steam-bath for thirty minutes. On cooling the resulting 
solution, 5 g. of a crystalline product deposited (61%); 
m. p. 199°. Two recrystallizations from water gave 
colorless prisms of N4-(2-keto-L-gulonyl)-sulfanilamide; 
m. p. 210-211° (dec). A water solution of this sub
stance reduced hot Fehling solution. 

Anal. Calcd. for Ci2Hi6O8N2S: C, 41.4; H, 4.6; N, 
8.0. Found: C, 41.7; H, 4.8; N, 8.1. 

l-(4-Sulfamylphenyl)-pyrrole.—One mole (172 g.) of 
sulfanilamide was dissolved in a boilirig mixture of 1250 
ml. of water and 100 ml. of acetic acid and treated with 1 
mole (248 g.) of potassium acid D-glucosaccharate. The 
solution was heated on a steam-bath for sixteen hours 
and cooled to room temperature. The solid material 
which separated was recrystallized from 5% sodium 
hydroxide solution. The yield of l-(4-sulfamylphenyl)-
pyrrole was 55 g. (25%); m. p. 246-247°. Another re-
crystallization raised the melting point to 247-248°. 

A recent paper from this Laboratory reported 
the preparation of o-chlorophenylbenzoylacetylene 
from a-bromo-o-chlorobenzalacetophenone by the 
action of potassium hydroxide in a mixture of 
acetone and water.1 One other acetylenic ketone 
has been prepared from a compound with the 
same carbon skeletal structure, Fuson2 reporting 
the isolation of mesitylbenzoylacetylene from the 
products obtained by treat ing the enol methyl 
ethers of 2,4,6-trimethylbenzoylacetonitrile with 
phenylmagnesium bromide. The immediate pre
cursor of this acetylenic ketone is, however, not 
yet identified. 

T h e general methods of preparing acetylenic 
ketones involve either the condensation of a metal 
acetylide with an acid halide,3 '45 '6 or the con-

(1) Bickel, T H I S JOURNAL, 69, 73 (1947). 
(2) Fuson, Ullyot and Hickson, ibid., 61, 410 (1939). 
(3) Nef, Ann., 308, 276 (1899), 
(4) Manchot, ibid., 387, 285 (1912). 
(5) Barat, J. Indian Ckcm. Soc, 7, 851 (1930). 
(6) FUSOB and Meek, J. Org. Chem., 10, 551 (1945). 

Several grams more were obtained on concentrating the 
mother liquor. 

Anal. Calcd. for Ci0H10N2O2S: C, 54.0; H, 4.5; 
N, 12.6; S, 14.4. Found: C, 54.1; H, 4.5; N, 12.7; 
S, 14.4. 
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Summary 

1. N4-Acyl-sulfanilamides have been synthe
sized by the reaction of sulfanilamide with D-
glucono-5-lactone and the acid chlorides of diiso-
propylidene-2-keto-D-gluconic and diisopropyli-
dene-2-keto-L-gulonic acids. Acid hydrolysis of 
the lat ter two compounds produced N4-(2-keto-
D-gluconyl)-sulfanilamide and N4-(2-keto-L-gu-
lonyl)-sulfanilamide, respectively. None of these 
products have significant bacteriostatic properties. 

2. An a t t empt to prepare N4-D-glucosaccharic 
acid substi tuted sulfanilamide by the condensa
tion of potassium acid D-glucosaccharate with sul
fanilamide yielded l-(4-sulfamylphenyl)-pyrrole. 
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R - C = C - N a + ClCOR' —>• R - C = C - C O R ' 

densation of the acid chloride of a propiolic 
acid with an aryl group by the Friedel-Crafts 
reaction7 

R-Cs=C-COCl + H - R ' — > R - C = C - C O R ' 

In general, a-bromo ethylenic ketones can be 
prepared more easily than the substances from 
which acetylenic ketones have previously been 
obtained. The present paper describes the prepa
ration of four acetylenic ketones from the corre
sponding a-bromo ketones and thus indicates t ha t 
this method of preparat ion m a y be of general 
application. Fur ther work on this problem is in 
progress and will be reported a t a later date . 

The a-bromo derivatives of benzalaceto-
phenone, ^-methoxybenzalacetophenone, benzal-
p-methoxyacetophenone and benzal-£-bromo-
acetophenone give the corresponding acetylenic 

(7) Watson, J. Chem. Soc., 85, 1319 (1904). 
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