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ORGANIC PREPARATIONS AND PROCEDURES INT. 9 (1) , 27-33 (1977) 

SYNTHESIS OF SULTAM DERIVATIVES 
L 

WITH POSSIBLE SCHISTOSOMICIDAL ACTIVITY. Par t  IV' 

S. H. DossY 

Universitgt  Saarlandes 
Fachbereich 14 , Organische Chemie 

6600 Saarbrccken, WEST GERMANY 

Procaine so lu t ions  a r e  reported t o  possess b a c t e r i c i d a l ,  bac te r io-  

s t a t i c ,  fungic ida l  and fung i s t a t i c  proper t ies  and i s  e f f ec t ive  i n  re- 

I s to r ing  t h e  deformabili ty of i r r e v e r s i b l y  s ick led  c e l l s .  It has a l s o  

been suggested t h a t  t h e  sultam r i n g  plays a pharmacological r o l e  as an 

anticonvulsant2 and t h a t  N-substituted aminosulfonic ac ids  possess pharma- 

co logica l  a c t i v i t y .  Helferich et a l .  described procaine der iva t ives  

containing t h e  sultam r i n g  i n  t h e  g- and 2-positions as w e l l  as t h e  com- 

b ina t ion  of  an unsaturated subs t i t u t ed  r i n g  with methyl 2-aminobenzoate. 

These compounds proved t o  be pharmacologically inac t ive .  
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DOSS 

Repetition of t he  reaction of 4-chloro-1-butanesulfonyl chloride ( I )  

gave a low y ie ld  of compound whose analysis  did with 2-aminobenzoic acid 

not correspond t o  those of similar intermediates prepared i n  the p and 

- m-series. 

yielded 11. 

NaOH.' With thionyl chloride,  I1 was converted t o  I11 which upon r e f lux  

with methanol gave a s o l i d ,  mp. 168O, assigned s t ructure  I V  on the bas i s  of 

i t s  ana ly t i ca l  and spectral  data.  

The condensation of 2-aminobenzoic acid with I i n  a 2:l r a t i o  

It was confirmed t h a t  11 was unchanged upon ref lux i n  1 N 

The react ion of I with methyl 2-minobenzoate gave V which upon be- 

ing heated t o  r e f lux  with 10% sodium hydroxide gave the  p(carboxypheny1) 

sultam derivat ive V I .  Attempts t o  convert V I  t o  i t s  acid chloride or t o  

a t tach the pdiethylaminoethyl e s t e r  s ide chain were unsuccessful. These 

v V I  

f a i l u r e s  a re  probably the r e s u l t  of the s t e r i c  hindrance of the bulky sul- 

tam r ing  ortho t o  the  carboxy group; since the  N and S atoms of the sultam 

r i n g  are r i g i d ,  any subst i tuents  on t h e  hydrogen of t he  secondary amine w i l l  

l i e  i n  the  plane of the molecule.8 Alternatively act ivat ion of t he  2- 

posi t ion of t h e  benzene r ing  giving r ise  of self-condensation of the re- 

su l t i ng  acid chloride,  may explain the  formation of the r e s ins  observed. 

EXPERIMENT& 

A l l  melting points a r e  uncorrected, I R  spectra  were obtained on the  
Perkin-Elmer Spectrophotometer Model 221 with Gitter-Prismen-Austauchein- 
h e i t ;  NMR spectra were determined i n  C D C l 3  on a Varian A-60 spectrometer, 
with TMS a s  an in t e rna l  reference. 
Microanalyses w a s  carr ied out by Dr. Pascher, Bonn, West Germany. 

MS were obtained with Atlas CH4. 
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SULTAM DERIVATIVES WITH POSSIBLE SCHISTOSOMICIDAL ACTIVITY 

1- [N-( 2-Carbo~henyl)sulfamoyl]-4-[2-carboxyanilino]butane (11) .- To a 

s t i r r e d s o l u t i o n  o f  6.89 g. (0.05 mole) o f  2-aminobenzoic a c i d  i n  25 d of 2 N 

NaOH w a s  added during 30 min. , 12.4 g (0.065 mole) 4-chloro-1-butme- 

su l fonyl  ch lor ide .  

t a t e d  s o l i d  (3 .1  g,  16%) w a s  f i l t e r e d ,  washed thoroughly with water and 

dr i ed  under vacuum. 

l y  co lo r l e s s  c r y s t a l s  mp. 183-184’. 

acetone and inso luble  i n  petroleum e t h e r ,  benzene and chloroform. Its I R  

showed a group of small bands near 2850 cm-’ (OH) ,  a considerably s t ronger  

Af te r  standing overnight a t  room temp. ,-the prec ip i -  

The s o l i d  was c r y s t a l l i z e d  from methanol giving near- 

Compound I i s  r e a d i l y  so luble  i n  

band a t  1770 cm’l and add i t iona l  bands at 1335, 1155 cm-l (S02N group) 5 

and at 1225 and 1250 cm-l (ArNHR). 

spectrum as the  compound was inso luble  i n  all so lvents  s u i t a b l e  fo r  t h i s  

measurement. M.S. : m/e = 392 ( M  ). 

It w a s  impossible t o  ob ta in  an nmr 

+ 6  

Anal. Calcd. f o r  C H N 0 S: C ,  55.10; H ,  5.14; N, 7.14; S ,  8.15; 

Found: C ,  55.28; H ,  4.81.; N ,  7.17; S ,  8.38. 

18 20 2 6 - 

1.5-(Tetramethyienesulfonyl)-2,6-dioxo-1,2,5,6-tetrahydro-l. 5-diazadiben- 

zo[c,g]cyclooctatetraene (III).- A mixture o f  3.9 g. of I (0.01 mole) and 

25 ml SOC12 w a s  heated t o  r e f lux  for 1 hr .  

reduced pressure  and t h e  r e s u l t i n g  s o l i d  res idue  washed twice wi th  20 m l  

po r t ions  of dry benzene. 

zene-pet e t h e r  ( a l s o  from a c e t i c  ac id  without being a f f ec t ed )  y i e ld ing  

pa le  brown c r y s t a l s  ( 2  g, 56%) of mp. 162.5-163’. Compound 111 i s  soluble 

i n  chloroform, acetone and carbon t e t r a c h l o r i d e  and inso luble  i n  a lcohol ,  

petroleum e the r  and benzene. 

a c t e r i s t i c  of CON s ince  H-bonding with NH i s  absent,  so that i t s  po- 

s i t i o n  w i l l  be higher than  i n  t h e  free state ( s i m i l a r  t o  o the r  C=O groups ) 

a t  1140 and 1335 cm-’ fo r  SO2 (sp) and SO2 (asym) respec t ive ly .  

Excess S0Cl2 was  removed under 

The s o l i d  w a s  c r y s t a l l i z e d  from benzene o r  ben- 

Its I R  showed bands a t  1740 cm-l char- 
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DOSS 

Its nmr spectrum (Fig. 1) exhibited two quartets  centered at  6 8.18 and 

6 7.57, cha rac t e r i s t i c  fo r  t he  8 aromatic protons of t he  two separate ben- 

zene ringsand two poorly resolved t r i p l e t s  centered a t  6 6.2 and 6 6.8, 

cha rac t e r i s t i c  f o r  t he  two methylene groups adjacent t o  nitrogen and SO2. 

The difference between these values and those published previously’ i s  

about 0.2-0.4 ppm. which may be a t t r i bu ted  t o  the  absence of t h e  sultam 

ring. 

hydrogens centered a t  6 2.22 cha rac t e r i s t i c  fo r  the other two methylene 

groups which i s  i n  good agreement with previously published results. 

M.S.: 

The spectra a lso showed a poorly resolved mult iplet  representing 4 

8 

+ 6  
m/e = 356 ( M  ) .  

&&. Calcd. f o r  C18H16N204S: C ,  60.67; H, 4.53; N ,  7.86; S, 8.98; 

Found: C ,  60.61; H ,  4.43; N ,  7.86; S, 8.88. 

N- [ 2- (N-Carbomethoxyphenyl)c~amoylphenyl]-l. 4-butanesultam ( I V )  .- A 

solut ion of 3.6 g. (0 .01  mole) of 111 i n  30 m3. methanol was heated t o  

r e f lux  f o r  2 hrs on the water-bath. After cooling, excess methanol was 

evaporated under vacuum. 

petroleum ether  yielding 3 g. (77 ’$) of color less  needles, mp. 168O. Com- 

pound I V  is  soluble i n  chloroform, acetone, carbon te t rachlor ide,  sparing- 

l y  soluble i n  benzene and insoluble i n  petroleum ether .  

The so l id  formed was c rys t a l l i zed  from benzene- 

I t s  infrared spectrum revealed strong bands a t  3250 and 1530 cm-l 

( C O N H ) , 5  at 1435, 1380 and 760 cm-l (C-COOME),’ at 1315 and 1340 cm-I 

(SO2) and at 1272 cm-l cha rac t e r i s t i c  fo r  t he  sultam ring. 7,10 Its 

nmr spectrum displayed two t r i p l e t s  centered a t  6 2.2, another s ing le t  

at 6 1.85 cha rac t e r i s t i c  fo r  COCH3, and a s ing le t  at 6 7.88 (NH). The 

8 aromatic protons appeared a t  6 8.17 and 67.57 M.S. m/e = 388 (M 1. 

- Anal. Calcd. f o r  C19H20N205S: 

Found: 

+ 6  

C ,  58.76; H, 5.19; N ,  7.21; S ,  8.24 ; 

C ,  58.60; H ,  5.07; N ,  7.28; S,  8.12. 
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SULTAM DERIVATIVES WITH POSSIBLE SCHISTOSOMICIDAL ACTIVITY 
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DOSS 

Methyl N- ( ~-chloro-~-butane-l-sulfonyl-2-aminobenzoate ( V )  . - To a s t i r r e d  

so lu t ion  of 6.8 g. (0.045 mole) of methyl 2-minobenzoate i n  25 ml dry 

benzene and 2 m l  pyr id ine ,  w a s  added during 30 min. 12.4 g (0.064 mole) 

4-chloro-~-butane-1-sulfonyl chloride.  

temperature, t h e  r eac t ion  mixture w a s  d i l u t e d  with e the r ,  then washed with 

cold d i l .  HC1 severa l  times and f i n a l l y  with water. The e the rea l  layer  

was dr ied  over anhydrous sodium sulfate. Upon removal of  t h e  benzene and 

Af ter  standing overnight a t  room 

e the r ,  a viscous brown o i l y  mass was obtained which s o l i d i f i e d  on stand- 

ing  (6.4 g. , 45.6%). 

pale  yellowish brown c r y s t a l s ,  mp. 70-71' (5.3 g, 38.5%). Compound V is  

soluble i n  chloroform, carbon t e t r ach lo r ide ,  benzene and acetone, sparing- 

l y  soluble i n  ethanol and inso luble  i n  petroleum e ther .  

bands a t  1678 an-' ( a r y l  COOH), 1138 cm 

and 1285 cm-I ( c h a r a c t e r i s t i c  sultam band). 

T h i s  s o l i d  was  c r y s t a l l i z e d  from methanol t o  g ive  

I t s  I R  displayed 

-1 [SO2 (sym)], 1330 cm-'[SO2 (asym)] 

10 

- Anal. Calcd. f o r  C12H16N04SC1: C ,  47.13; H ,  5.27; H. 4.58; S, 10.47; 

Found: C ,  47-36; H. 5.24; N. 4.46: S. 10.06. 

N-(~-Carboxv~henvl)-l.4-butanesultam ( V I )  .- A so lu t ion  of 3.1 g of com- 

pound V (0 .01  mole) i n  30 m l  10% NaOH w a s  heated t o  r e f l u x  f o r  3 hrs .  

After cooling, t h e  so lu t ion  was ex t rac ted  with e the r  and a c i d i f i e d  with 

cold d i l .  hydrochloric ac id  y ie ld ing  brownish white c r y s t a l s .  The sol-  

i d  w a s  f i l t e r e d ,  d r ied  and c r y s t a l l i z e d  from methanol giving 2 g. (81%) 

of near ly  co lo r l e s s  c r y s t a l s ,  mp. 154-155O. 

t e r i s t i c  sultam band a t  1290 cm-'. 

form, carbon t e t r ach lo r ide ,  a l k a l i ,  sparingly so luble  i n  alcohol and in- 

soluble i n  chloroform, benzene petroleum e the r  and water. 

I t s  I R  revealed t h e  charac- 

Compound V I  i s  so luble  i n  chloro- 

- A n a l .  Calcd. f o r  CllH13N04S: C ,  51.76; H, 5.09; N, 5.49; S, 12.54; 

Found: C ,  51.72; H ,  4.95; N, 5.49; S, 12.56. 
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