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Abs t rac t  - A s e r i e s  of s u b s t i t u t e d  ary l th iobenzo[~quino l ine  

( s u l f i d e s ,  Ia-If and I Ia- I Ic)  synthes ised e a r l i e r  were 

oxidised (with 1% KMn04) t o  g e t  t h e i r  corresponding su l fones  

(TA-IF and IIA-IIC). A l l  t h e s e  compounds have been 

c h a r a c t e r i s e d  by t h e i r  e l anen ta l  a n a l y s i s ,  molecular weight 

determinat ion (Rast  Method) and s p e c t r a l  s t u d i e s  (IR and 

'H NMR). These compounds have been screened f o r  an t imicm-  

b i a l  a c t i v i t y  a g a i n s t  Gram p o s i t i v e  Cocci and Gram negat ive  

B a c i l l i .  

A perusal  of l i t e r a t u r e  revealed  t h a t  no work has s o  f a r  been repor ted  on a r y l -  

s u l f o n j ' l b e n z o ~ ~ q u i n o l i n e s .  A s  such t h e  syntheses  and s t r u c t u r a l  s t u d i e s  of 

t h e s e  su l fones ,  h i t h e r t o  unknown, would be o f  considerable  importance. In  

o u r  e a r l i e r  communication we have synthes ised a r y l t h i ~ b e n z o [ h ] ~ u i m l i n e ~ .  

However, t h e  p resen t  communication desc r ibes  t h e  syn thes i s  and s t r u c t u r a l  

e l u c i d a t i o n  of a q l s u l f  onylbemo[h]quinolines (sul fones)  . 
Heterocycl ic  su l fones  have been found t o  e x h i b i t  an t imic rob ia l  ac t iv i ty213 .  

Besides t h i s ,  su l fones  have a l s o  been used a s   antimalarial^^'^ and a n t i l e p r o t i c  

6 agen t s  . R e a l i s i n g  t h e  medicinal  importance of su l fones  and bemo[h]quimline 
.i '  

'compounds, va r ious  a r y l s u l f o n y l b e n z ~ ~ q u i n o l i n e  compounds were success fu l ly  

sy n thes ised i n  t h i s  labora tory .  These were t e s t e d  f o r  an t imic rob ia l  a c t i v i t y .  



I n s p i t e  of t h e  number of methods known f o r  oxidat ion of s u l f i d e s  t o  

su l fones  t h e  one involving t h e  oxidat ion (wi th  1% KM~o~)' was founi t o  be most 

e l egan t  an i  wnvenient .  Various arylthiobenro[h]quinolines ( I a - I f )  and 

( I Ia- I Ic)  were prepared and subsequently oxidised with 1% KMn04 t o  t h e  

corresponding arylsulfonylbenzo[h~quinolines (IA-IF and IIA-IIC). The 

s t r u c t u r e s  of TLC pure sul fones  (TA-IF and IIA-TIC) have been es t ab l i shed  

through elemental  a n a l y s i s ,  molecular weight determination (Rast  method, c f .  

Table I )  awl s p e c t r a l  s t u d i e s  (IR and 'H M). 

The compounds showed c h a r a c t e r i s t i c  absorpt ion bands i n  Ir s p e c t r a  i n  t h e  

v i c i n i t y  of 1600-1450 cm-l along wi th  c h a r a c t e r i s t i c  absorpt ions  bands a t  

1350 an'', 1145 cm-l, 1180-1070 cm-l ( f o r  su l fony l  groups) and a t  655-610 cm-I 

(due t o  S - a w l  v i b r a t i o n )  were observed. This c l e a r l y  i n d i c a t e s  these  

compounds a s  a r s n a t i c  he te rocyc l i c  sulfones.  

By and l a r g e  t h e  presence of 10 protons were e s t ab l i shed  i n  t h e  a r a n a t i c  

range a t 5 7 . 5  t o 5 8 . 4 .  I n  the  NMR spect ra  a t b 9 . 4 0  a  broad s i g n a l  f o r  1 H  was 

accounted f o r  t h e  presence of proton a t  C-10. The s h i f t i n g  of t h i s  s i g n a l  t o  

downfield with a  broad appearance was due t o  i t s  p a r t i a l  bonding c h a r a c t e r i s t i c  

w i t h  t h e  angular n i t rogen.  In  I A  one more proton ( i .e .  I1 H) was observed i n  

t h e  range of 5 7 . 8  t o  58.2 s i n c e  t h e r e  was no s u b s t i t u e n t  i n  t h e  arumtic r i n g  

of a ry l su l fony l  group. The presence of C-CH3, 0-CH3 and N% groups a r e  f u r t h e r  

e s t a b l i s h e d  i n  t h e s e  compounds on t h e  b a s i s  of t h e i r  NMR spec t ra  ( c f .  Table 1 1 ) .  

ANTIBACTERIAL ACTNITI 

The a n t i b a c t e r i a l  a c t i v i t y  of nine compounds was s tudidd a g a i n s t  Gram p o s i t i v e  

Cocci i . e .  Staphylococcus aureus  ' a ' ,  Streptococcus f a e c a l i s  ' b '  and Gram 

negat ive  B a c i l l i  i .e .  Escher ichia  c o l i  ' c '  K lebs ie l l a  pneumoniae ' d m  and 

Pseudomonas aeruginosa ' e n  i n  200 ug/disc ( c f .  Table 111). 

Af te r  comparing t h e  an t imicn ih ia l  a c t i v i t y  of t h e  compounds wi th  va r ious  

b a c t e r i a  t h e  fo l lowing conclusions were drawn: 

1. The s u b s t i t u t i o n  of a ry l su l fony l  group a t  p-posi t ion  t o  n i t rogen favours 

t h e  a c t i v i t y  a s  t h e  compounds having a ry l su l fony l  group a t  ?-posi t ion  to 

ni t rogen.  

2. ' In  a r y l s u l f o n y l  moiety t h e  s u b s t i t u t i o n  does not favour t h e  ac t iv i ty . IA  

and II.4 a r e  found t o  be most a c t i v e  aga ins t  almost a l l  b a c t e r i a .  
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TABLE I 

Corn- Name of the  Yield m.p. Rf Analysis M.W. -SO2 
pound Compound i n  % oC Calcd. Found (Rast 

Method) $;::; 
I A  2-(Benzenesulfony1)- 

4-methylbenzo[h~quino- 

l i n e .  

I B  2 - (~Carboxy l -benzene-  

sulfony1)-4-methyl- 

benzo h quinol ine .  C3 . 

IE 2-(e-Methylbenzene- 

sulfony1)-4-methyl- 

benzo h qulnoline.  C 7 
I F  2-(pMethoxybenzene- 

sulfony1)-4-methyl- 

benzo h qulnol lne .  C7 ' ' 

I In  4-(Benzenesulfony1)- 

2-methylbenzorq quino- 
l i n e .  

I IC 4-(2-hinobenzene-  

sulfony1)-2-methyl- 

benzo h qulnollne.  Cl ' ' 

0.69 S 9 . 6 0  9.42 328.5 

W4.20 4.W 

For C20H1502NS 

0.76 S=8.44 8.00 371.5 

N3.71 3-40 

For CZ1Hl5O4NS 

0.58 S=9.19 9.10 342.2 

W8.04 8.W 

For C20H1602N2S 

0.59 5 8 . 4 6  8.20 372.7 

W7.40 7.10 

For C20H1404N2S 

0.60 S 9 . 2 2  9.W 342.5 

W4.03 4.W 

For CZ1Hl7O2NS 

0.62 s 8 . 8 1  8.60 368.5 
N=3.85 3.60 

For CZ1Hl7O3NS 

0.68 S=9.60 9.50 329.2 

N=4.20 4.02 
For C H 0 NS 20  1 5  2  

0.73 S 8 . 4 4  8.00 372.1 

N=3.71 3.40 

For CZ1Hl5O4NS 

0.59 S=9.19 9.10 343.2 

F 8 . W  8.80 

f o r  C20H1602N2S 



TABLE I1 
(M; CDC13; Chemical s h i f t s  i n  S v a l u e s )  

No. Aromatic P r o t o n s  -C-CH3 Ar-CH3 Ar-0CH3 Ar-% 

IA 

16 

IC 

ID 

IE 

IF 

ITA 

I IB 

IIC 

m = m u l t i p l e t ,  b s  = broad s i n g l e t :  s = s i n g l e t .  
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3 .  The s u b s t i t u t i o n  o f  -NO2 g r o u p  d e c r e a s e s  t h e  a c t i v i t y  t o  minimum. 

4. The a c t i v i t y  i s  i n  t h e  f o l l o w i n g  o r d e r :  

I I A , I A  ) I I B  > I I C , I C  > I B , I E , I F  

5. The s u b s t i t u t i o n  o f  C03H g r o u p  and  NH2 g r o u p  d e c r e a s e s  t h e  a c t i v i t y  b u t  

s t i l l  t h e  a c t i v i t y  i s  more t h a n  t h e  compounds h a v i n g  -CH3 and - C H 3  groups .  

The summary o f  t h e  r e s u l t s  a r e  g i v e n  i n  T a b l e  IV. 

TABLE I11 
S e n s i t i v i t y  o f  S t a p h y l o c o c c u s  a u r e u s  ( a ) ,  S t r e p t o c o c c u s  f a e c a l e s  ( b ) ,  

E s c h e r i c h i a  c o l i  ( c ) ,  K l e b s i e l l a  pneumoniae ( d ) ,  Pseudwnonas a e r u q i n o s a  ( e )  

a g a i n s t  d i f f e r e n t  s u b s t i t u t e d  a r y l s u l f o r y l b e n z o  h  q u i n o l i n e .  

Compounds C o n c e n t r a t i o n  of d i f f e r e n t  compound used  was Z C O q / d i s c  

a  b c d  e 

I F  

I IA 

I I B  

I IC +++ +++ +CC + + - 
6-8 mrn (t): 9-12 mm (++), 13-16 mm (++t) 

TABLE IV 

Name of B a c t e r i a  Maximum a c t i v i t y  Average a c t i v i t y  L e a s t  a c t i v i t y  

a I C , I E , I I A , I I C  IA IB.ID,IF,  1 1 0  

b  I A , I I B , I I C  I E , I I A  I B , I C , I D , I F  

C I F ,  I I C  I A , I C , I I A , I I B  IA, IB , IE  

d  IB I A , I F , I I A , I I B  I C , I D , I E , I I C  

e  I IA I A , I B , I C , I F , I I B  I D , I E , I I C  

The p l a t e s  of c u l t u r e  medium w e r e  u n i f o r m l y  s e e d e d  w i t h  18 h r  b r o t h  

c u l t u r e  o f  t h e  b a c t e r i u m  t o  b e  t e s t e d .  S m a l l  ( 6  mm) s t e r i l e  d i s c s  o f  s t a n d a r d  



f i l t e r  papers,  impregmted wi th  s tandard  s o l u t i o n s  of t e s t  compovnds i n  

one s t r eng th  (v ide  s u p r a ) ,  were placed on p l a t e s  of c u l t u r e  medim a t  

proper spacing. One d i s c  impregnated wi th  solvent  (used f o r  t h e  prepara t ion 

of s o l u t i o n s )  was a l s o  placed on c u l t u r e  p l a t e s  as  control .  These c u l t u r e  

p l a t e s  were kept f o r  18-20 h r  i n  a n  incubator  a t  37'~.  The zone of i n h i b i -  

t i o n  of growth of bac te r i a  produced by t h e  d i f f u s i o n  of compounds from t h e  

d i s c  i n t o  t h e  surrounding medium was measured. Each t e s t  compound i n  m e  

concen t ra t ion  was t e s t e d  wi th  t e n  s t r a i n s  of each organism. 

EXPERIMENTAL 

The mel t ing  po in t s  a r e  uncorrected. The pur i ty  of canpounds was checked by 

TLC using s i l i c a  ge l  'G' a s  s t a t i o n a r y  phase and benzene-ethanol-amnonia 

(7:2:1; v/v, upper l a y e r )  a s  mobile phase. Cmpounds were cha rac te r i sed  by 

elemental  a n a l y s i s  ( s u l f u r  and ni t rogen)  and s p e c t r a l  (IR and MAR) s tud ies .  

IR spect ra  were recorded on Perkin Elmer-Infracord spect rometer  i n  K B r  

p e l l e t s .  WR spec t ra  were recorded on Varian-A-60 MH3 spect rometer  using 

Cffi13 a s  so lven t  and TMS a s  an i n t e r m l  reference .  The chemical s h i f t s  

were expressed i n  S values.  

Subs t i tu t ed  arylthiobenzo[h]quinoline d e r i v a t i v e s  (Ia-If and ID-IIc) 

were syn thes i sed  by t h e  method descr ibed ear l ier1 .  

2-(~eruenesulfonyl)-4-methylbenzorh~ w i n o l i n e  ( I A ~  

To 1.50 g  (0.C05M) of 2-thiophenyl-4-methy~benzo&]~inol ine  (IB) 

d issolved i n  g l a c i a l  a c e t i c  a c i d  (15-20 ml) ,  1% KMn04 s o l u t i o n  was added 

with occas ional  shaking a s  r ap id ly  a s  deco lo r i sa t ion  occurred. Excess of 

KMM4 so lu t ion  was added wi th  shaking followed by t h e  a d d i t i o n  of ethanol 

(ca. 50  ml). The r e a c t i o n  mixture  was allowed t o  stand till t h e  colour  of 

KMM4 disappeared.  The mixture  was poured i n t o  i c e  cold water  and 

f i l t e r e d .  The crude r e s idue  was exhaust ively  ex t rac ted  with hot acetone 

and t h e  s o l v e n t  was evaporated o f f .  The r e s idue  was c r y s t a l l i z e d  f r m  

petroleum e t h e r  (bp 41160°), when co lour l e s s  sh in ing  c r y s t a l s  of I A  were 

obtained.  

On s i m i l a r  l i n e s  IB-IF and IIA-IIC were a l s o  syn thes i sed  f r a n  t h e i r  

corresponding s u l f i d e s  (Ib-If and IIa-IIc) ( c f .  Chart I ) .  
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