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SULTAM DERIVATIVES W I T H  POSSIBLE SCHISTOSOMICIDAL 

ACTIVITY. NAPHTHOSULTAMS Part  X I V  

Submitted by S. H. Doss* and M. Hamed 
(5/4/79) 

National Research Centre 
Dokki 
Cairo, Egypt - A.R.E. 

In  continuation of our study of  schistosomicidal agents , lY2 we have 

synthesized some naphthosultams a s  shown i n  Schemes 1 and 2. The struc- 

ture of e - I I I b  w a s  established by i t s  spec t r a l  data and by i t s  cycliza- 

t i o n  t o  I V .  Attempts t o  improve t h e  y i e l d  of t he  Stobbe condensation, 

such as using sodium hydride, sodium methoxide, o r  changing the order of 

addition o r  increasing t h e  molali ty of potassium L-butoxide were not en- 
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Scheme 1 

couraging. 

r i n g  t o  t h e  so luble  su l fonic  ac id  der iva t ive3  i n  the  highly a lka l ine  o r  

ac id i c  media. 

The low y i e l d  may be a t t r i b u t e d  t o  t h e  cleavage of t h e  sul tam 

Cyclization of t h e  crude mixture of ha l f  e s t e r s  with sodium ace ta t e  

4 
i n  a c e t i c  anhydride 

n e u t r a l  f r ac t ion  w a s  

s o l i d  yellowish mass 

gave a mixture of an ac id  and n e u t r a l  f r ac t ions .  The 

a viscous o i l  which s o l i d i f i e d  by scra tch ing  i n t o  a 

( I V ) ;  t h e  ac id i c  f r a c t i o n  w a s  t h e  unreacted t r ans - I I Ib  
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The ethyl acetoxynaphthoate I V  on alkal ine hydrolysis afforded the hydroxy- 

naphthoic acid V. Treatment of V with dimethyl su l f a t e  and potassium car- 

bonate i n  acetone gave t h e  methoxy methyl e s t e r  of the naphthosultam V I ,  

which on alkal ine hydrolysis yielded the  methoxy naphthoic acid ( V I I ) .  

kaline hydrolysis of the crude t rans-IIIb afforded the unsaturated diacid 

( V I I I ) ,  which on heating with acetyl  chloride and ace t i c  anhydride gave the 

anhydride I X ;  cyclization of the mixture of half  e s t e r  I11 with conc. sul- 

f u r i c  acid a l so  gave I X .  

Al- 

trans 111 

vnr I X  

Scheme 3 

The schistosomicidal a c t i v i t y  of t he  compounds synthesized i s  s t i l l  

under investigation. 

EXPERIMENTAL 

A l l  melting points are uncorrected. The I .R .  spectra were obtained on 
a Perkin-Elmer Spectrophotometer Model 221 and a Beckman I R 4  (by Sadt ler  
Research Laboratories).  The N.M.R. spectra  were determined i n  CDC13 on a 
Varian A-60 spectrometer with TMS as an i n t e rna l  reference. 
were measured on a C a r y  14  recording spectrophotometer (Applied Physics Cor- 
poration, Monrovia, Cal i fornia) .  
tachi  Double Focusing Mass Spectrometer R -7M. 
samples w a s  120’ and the ion source temperature was 170’. 
ergy was kept at 70 eV,  t he  t a rge t  current at 65 UA and the  t o t a l  current 
at 80 pA. 

- cis-1IIb.- To a s t i r r e d  solution of t-BuOK [from 3.12 g. potassium m e t a l  

(0.08 mole) 

g. (0.02 mole) of I and 6.96 g. (0.04 mole) of diethyl  succinate dissolved 

in  25 m l .  warm L-butanol i n  nitrogen atmsphere a t  50-60’ over a period of 

10 minutes. The color changed t o  orange, then t o  brownish red. The re- 

The W spectra  

The mass spectra  were determined on H i -  
Heating temperature of t h e  

The ionising en- 

i n  50 m l .  dry2-butanol] w a s  added dropwise a mixture of 5.06 
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ac t ion  mixture w a s  cooled t o  about 20' and s t i r r e d  at  t h a t  temperature f o r  

about 3 h r s .  After standing overnight a t  O',  t h e  reac t ion  mixture w a s  

neu t r a l i zed  with cold d i l .  a c e t i c  ac id ;  t h e  co lor  changed t o  yellow. 

pora t ion  of t h e  so lvent  l e f t  a s o l i d  which was ex t rac ted  with chloroform 

and washed with water,  then ex t r ac t ed  with conc. sodium bicarbonate solu- 

t i on .  The bicarbonate e x t r a c t  w a s  neut ra l ized  t o  pH 7 and ex t rac ted  with 

chloroform. 

vacuum, t h e  remaining o i l ,  2.4 g. (42%) s o l i d i f i e d  on scra tch ing .  Crystal-  

l i z a t i o n  from benzene gave &-IIIb as co lo r l e s s  c r y s t a l s ,  mp. 159-160'; 

compound e - I I I b  i s  so luble  i n  methanol, e thanol ,  chloroform, acetone, 

p a r t i a l l y  so luble  i n  benzene,insoluble i n  pe t .  e t h e r ,  e t h e r ,  to luene ,  ace- 

t i c  ac id  and water. 

m. Calcd. f o r  C,8H23N06S: 

Eva- 

After drying and evaporation of t he  chloroform l aye r  under 

C ,  56.69; H ,  6.08; N ,  3.67 

Found: C ,  57.0; H ,  6.18; N ,  3.60 

The separa t ion  of t r ans - I I Ib  w a s  c a r r i ed  out  by s t i r r i n g  t h e  crude 

alkylidene h a l f  e s t e r  with cold benzene; a f t e r  removal of t he  inso luble  

- cis-isomer, t h e  benzene so lu t ion  on d i l u t i o n  with pe t .  e t h e r  (40-60") gave 

0.5 g. (6%)  o f  t r ans - I I Ib ,  mp. 139-140°; mixed mp. f o r  t h e  two isomers i s  

130-1112' 

m. Calcd. f o r  C H NO S: C ,  56.69; H ,  6.08; N, 3.67; S ,  8.39 18 23 6 
Found: C ,  56.6; H ,  6.1;  N ,  3.4; S ,  8.6 

- c i s - I I I a  w a s  prepared s imi l a r ly  i n  39% y i e l d ,  mp. 167'. IG: m/e = 367 

(M)+. 

Compound 1 V . -  A so lu t ion  of 1 g. of &-IIIb (0.0262 mole) i n  20 m l .  ace- 

t i c  anhydride containing 1 g. fused sodium a c e t a t e  w a s  refluxed f o r  0 .5  

hr .  on a sand bath.  The reac t ion  mixture w a s  evaporated under reduced 

pressure t o  e l imina te  excess a c e t i c  anhydride, then l e f t  t o  cool ,  and 

poured i n t o  500 ml. cold i a t u r a t e d  sodium bicarbonate so lu t ion .  The alka- 
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l i n e  solution was extracted with benzene, dr ied and evaporated; the re- 

su l t i ng  so l id  was c rys t a l l i zed  from benzene-pet. e the r  ( 4Oo-6O0) t o  y i e ld  

0.6 g. (56%) of nearly colorless c rys t a l s ,  mp. 135’. The remaining alka- 

l i n e  solution was ac id i f i ed  with ace t i c  acid; extraction gave 0.2 g. of an 

o i l  which i s  probably the unreacted half  e s t e r  conformer a - I I I b ;  i ts  struc- 

t u r e  is  s t i l l  under investigation. 

Compound I V  i s  soluble i n  benzene, chloroform, acetone, ace t i c  acid; 

insoluble i n  methanol, ethanol and pet .  ether.  Its I R  showed absorption 

at 1760, 1720, 1220 and 1205 cm’l with a broad band between 1250 t o  1140 

c m  

fo r  the presence of carbonyl groups of saturated e s t e r s  and conjugated es- 

ters, C-&group of  aromatic ethers.  C-0 group o? phenolic acetates  and two 

adjacent aromatic hydrogens; t he  cha rac t e r i s t i c  SO2 bands appear at  1355 

and 1140 cm-’ and t he  sultam band 

displayed a t r i p l e t  at 6 1.42 (J = 7Hz)(CH3CH2) ,  s i ng le t s  a t  6 2.48 ( C H A r )  6 

and 6 2.92 (CH3COO), a quartet  6 4.43 (CH3CH2), mult iplets  at 6 3.30 (CH2- 

SO2) and 6 3.90 ( C H 2 N ) .  The aromatic hydrogens appeared between 6 7.2-8.4 

and the remaining four hydrogens of t he  sultam r ing  exhibited a broad peak 

between 6 1.7-2.4. 

-1 and another at 830 cm-l  (out of plane bending) which is cha rac t e r i s t i c  

5 appears a t  1282 an-’. The nmr spectrum 

CH C1 
max. W: A 2 2 285 nm, 240 (log E 3.87, 4.58 respectively).  W: m / e  = 4.05 

(MI+. 

Anal. Calcd. fo r  C H NO S: C ,  59.25; H ,  4.72; N, 3.45; S, 7.89 20 23 6 - 
Found: C,  59.3; H, 5.7; N ,  3.3; S,  7.9 

Compound V.- A mixture of 1 g. (0.246 mole) of I V  and 50 m l .  10% potas- 

sium hydroxide w a s  warmed on a water bath for 2 hrs .  u n t i l  complete dis- 

solution of t h e  sol id;  the color of t he  solution changed t o  yellowish 

brown. 

night ,  then neutral ized with di;. cold su l fu r i c  acid. The r e su l t i ng  pre- 

c i p i t a t e  w a s  f i l t e r e d  and washed with w a t e r .  

The solut ion Tas ‘allowed t o  cool and kept at room temperature over- 

The s o l i d  w a s  c rys t a l l i zed  
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from d i l u t e  methanol t o  g ive  0.7 g. (84%) of brownish c r y s t a l s ,  mp. 255- 

257'. Compound V i s  so luble  i n  chloroform, acetone, p a r t i a l l y  so luble  i n  

methanol, ethanol and water,while inso luble  i n  benzene and pe t .  e the r .  

N.M.R. revealed two groups of i l l -de f ined  mul t ip l e t s  centered at  6 

1.87 and 6 2.17 ( t h e  two center  methylene groups of  t he  sultam r i n g ) ,  a 

s i n g l e t  a t  6 2.73 (methyl group on naphthalene r i n g ) ,  an i l l - d e f i n e d  t r i p -  

l e t  centered a t  6 3.33 (CH2 neighboring t o  SO2) and t r i p l e t  centered a t  6 

3.74 (CH2 neighboring t o  N ) .  

sho-.ed s igna l s  a t  6 7.15, 7.45, 7.56 and 8.16 m d  s i n g l e t s  a t  6 10.24 

(phenolic O H )  and 6 12.57 (COOH) which disappeared upon D20 exchange. 

- Anal. Calcd. f o r  C16H1+V05S: 

The aromatic protons of t h e  naphthalene r i n g  

C ,  57.31; H ,  5.11; N ,  4.18; S ,  9.'4 

Found: C ,  57.1; H ,  4.8; N, 4.1 ;  S ,  9.6 

Compound V1.-  To a so lu t ion  of 0.6 g. (0.179 mole) of V i n  30 ml. dry ace- 

tone  w a s  added 2 g. anhydrous potassium carbonate and 1 ml. dimethyl sul- 

f a t e ;  t h e  reac t ion  mixture w a s  re f luxed  f o r  19 h r s . ,  f i l t e r e d ,  evaporated 

under reduced pressure.  

t a l l i z e d  from benzene-pet. e t h e r ,  mp. 185-187'. T lc  on s i l i c a  g e l  G p l a t e  

ac t iva t ed  a t  120' f o r  30 minutes gave Rf 0.7 [Methanol:chloroform ( 2 / 7 ) ,  

de tec t ion  w a s  c a r r i e d  out  with iodine vapor!. Compound V I  i s  so luble  i n  

benzene, acetone, a lcohol  and p a r t i a l l y  i n  chloroform, inso luble  i n  pe t .  

e t h e r ,  a c e t i c  ac id  and water. 

- Anal. Calcd. f o r  C18H21N05S: 

The crude yellow substance ( 0 . 5  g . ,  77%) w a s  crys- 

C ,  59.50; H ,  5.78; N ,  3.85; S, 8.81 

Found: C ,  59.3; H ,  5.6; N, 3.6; S,  9.0 

Compound V I 1 . -  A so lu t ion  of 0.5 g. (0.137 mole) of V I  i n  30ml. of 10% sodium 

hydroxide w a s  refluxed f o r  3 h r s .  then allowed t o  cool and a c i d i f i e d  with 

d i l .  cold H C 1 .  The r eac t ion  mixture w a s  ex t r ac t ed  with chloroform; a f t e r  

drying over anhydrous Na2S04, t h e  solvent w a s  evaporated under vacuum 

and t h e  res idue  w a s  c r y s t a l l i z e d  from d i l u t e  methanol i n t o  brownish ye l -  
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low c r y s t a l s ,  (0 .3  g . ,  6321, mp. 235-238O (shr inking  a t  230'). 

V I I  i s  so luble  i n  acetone, chloroform,ether, inso luble  i n  pe t .  e the r ,  ace- 

t i c  ac id  and water,  p a r t i a l l y  so luble  in  benzene and methanol. 

m. Calcd. f o r  C H NO S: C ,  58.45; H ,  5.48; N ,  4.01 

Compound 

17  19 5 
Found: C ,  58.5; H ,  5.2; N ,  4.3 

Compound V I I 1 . -  A so lu t ion  of 1 g. (0.262 mole) of t r ans - I I Ib  i n  30 ml. 

10% potassium hydroxide w a s  l e f t  at l o o  overnight,  then kept a t  60-80" f o r  

1 hr .  with shaking, allowed t o  cool and neut ra l ized  with ice-cold d i l .  HC1. 

me prec ip i t a t ed  s o l i d  w a s  ex t r ac t ed  with e t h e r ,  d r ied  and evaporated. The 

r e s u l t i n g  s o l i d  was c r y s t a l l i z e d  from benzene-pet. e t h e r  t o  g ive  0.8 g. 

(87%) white c r y s t a l s ,  mp. 163'. The mp. w a s  depressed upon admixture with 

an au thent ic  sample o f  t h e  ha l f  ester I I I b  (130-142'). 

so luble  i n  methanol, e thanol ,  chloroform, e the r ,  acetone; inso luble  i n  pe t .  

e t h e r ,  a c e t i c  ac id  and water. 

Compound V I I I  is 

- Anal. Calcd. f o r  C16HlgN06S: C ,  54.39; H ,  5.42; N ,  3.96; S ,  9.06 

Found: C ,  54.2; H ,  5.3; N ,  4 .1 ;  S ,  8.8 

Compound 1X.-  A so lu t ion  of 0.9 g. (0.25 mole) of V I I I  w a s  refluxed with 7 

m l .  a c e t i c  anhydqide and 5 ml. a c e t y l  ch lor ide  on a sand ba th  f o r  30 m i n .  

Evaporation of t h e  anhydride under vacuum l e f t  a res idue  which w a s  c rys t a l -  

l i z e d  from benzene-pet. e t h e r  t o  g ive  0.5 g. (58%) of co lo r l e s s  c r y s t a l s ,  

mp. 180-1824 

- Anal. Calcd. f o r  C16Hl7No5S: c,  57.31; H, 5.11; N, 4.18 

Found: C ,  57.2; H ,  5.1; N ,  4.2 

Action of Concentrated Zul fur ic  ;?cia on 1I Ib . -  Treatment of 0.5 g. of I I I b  

(0.131 mole) a t  0' with 3 ml. conc. s u l f u r i c  ac id  with cooling and s t i r r i n g  

f o r  0.5 hr .  , followed by decomposition with i c e  cold water (50 m l )  gave a 

p r e c i p i t a t e  which w a s  f i l t e r e d  wi th  water,  d r i ed  and c r y s t a l l i z e d  from ben- 

zene-pet. e t h e r  t o  y i e l d  0.3 g. (63%) of co lo r l e s s  c r y s t a l s ,  mp. 180'. 
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There was no depression of the mp. upon admixture with an authentic 

sample of the anhydride. 
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CONVERSION OF ACYLHYDRAZINES AND N-ACYL-N'-TOSYLHYDRAZINES 

TO AMIDES IN THE PRESENCX OF CUPRIC CHLORIDE 

Si'bmitted by Orazio Attanasi" and Franco Serra-Zanetti 
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In the general context of the increasing interest in the role of the 
1 

transition and non-transition metals in organic and biological chemistry, 
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