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In this paper four 1-methyl-3-arylpropane-1, 3-diones, 1-methyl-3- (31 4-dichloropheny1)-. 1-methyl-3-(2 - 
chlor0-5~-methylphenyl)-,1-methyl-3-(a-naphthyI)-, I-methyl-3-(5! 6. 7. S,-tetrahydro-naphth-2t-yl) propane-1, 
3-diones have been synthesised and coupled with different diazotised sulphonamide bases in presence of sodium 
acetate to give the corresponding 1-methyl-3-aryl-2- (N-substituted p-sulphamylbcnzeneazo) propane-1, 3-diones. 
These azo-compounds have been tested in eitro for their antibacterial properties against S. nrtrerts, E. coli and 
p. pyocvonea and were found to possess considerable activity. 

In continuation of the earlier work1 on the study of coupling reactions of 1-methyl-3-arylpropane-1, 
3-diones and antibacterial properties of the azo-compounds, four 1-methyl-3-arylpropane-1, 3-diones were 

and 1atey;lpbupled with differently substituted diazotised sulphonamide bases. The main object ' 

of taking up this *ark was to study the effect of (i) the introduction of one more chlorine atom and replace- 
me2t of the methyl group by a chlorine atom in the phenyl ring at position-3 of the propanedione and (ii) 
saturation of one of the phenyl rings of the naphthalene moiety attached at position-3 of the propane-1, 
3-dione on the rate of coupling and on the pharmacological properties of the azo-compounds obtained after 
coupling. 

During the course of coupling reaction it was observed that the rate of coupling reaction increased if an 
electron donating group like methyl was replaced by chlorine atom in the phenyl ring of 1-methyl-3-aryl- 
propane-l, 3-dione thereby giving higher yields. On comparing these results with those obtained earlier 
with the azo-compounds from 1-methyl-3-(p-chlorophenyl) propane-1, 3-dionel, it became clear that intro- 
duction of an additional chlorine atom in the phenyl ring caused an increase in the rate of coupling. It was 
also observed that saturation of one of the phenyl rings of the naphthalene moiety caused an increase in 
the rate of coupling reaction. 

The yields of the azo-compounds ranged between 70 to 88% 
E X P E R I M E N T A L  P R O C E D U R E  

Out of the four /I-diketones, three, 1-methyl-3-(3',4'-dichloropheny1)-, l-methyl-3-(2'-chlor0-5~- 
melhylphenyl),-1-methyl-3-(a-naphthyl) propane-1, 3-diones were prepared according to the standard 
methods2*3 and the preparation of the fourth is given below. 

Synthesis of l-rnethyl-3-(5',6',7',8'-tetrahydronaphth-2'-yl) propane-1 , 3-dione. 
A mixture of 5, 6,7; 8-tetrahydronaphth-2-yl methyl ketone (17.4 g; 0.1 mol) and ethyl acetate (70. 4g ; 

0.8 mol) was gradually added to sodium (5.75 g;  0.25 mol) in dry ether (100 ml) contained in a R. B. 
flask (500 ml) fitted with a double walled reflux condenser carrying a guard tube, with cooling and shaking 
during two hours. The contents were refluxed for 6-7 hours, cooled, poured into ice-cold water, acidified 
with glacial acetic acid and extracted with ether. The ethereal layer was shaken with a saturated solution of 
cupric acetate, the copper complex which separated out was filtered, washed with ether, finally with water 
and then decomposed with dilute sulphuric acid. The separated oil was poured over ice, taken up in ether, 
the ethereal layer washed with water, dried over anhydrous sodium sulphate and ether removed. The resi- 
dual liquid was distilled and pure 1 -iiiethyl-3-(5',6',7',8'-tetraI1ydronaphth-2-1) propane-], 3-done was 

at 185-8' 111 mm (Yield : 15.4 g; 71.3%). 

(Found : C, 77.6; H, 7.2, C,, Hlo O2 requires C, 77.8; H, 7.4%). 

Its alcoholic solution gave violet colouration with aqueous ferric chloride. 
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CH3- C-CH - C  - A r  

The sulphonamides required for this work were prepared by standard methods.4-18 

Synthesis of I -methyl-3-aryl-2-(N-substituted p-sulphamylbenzeneazo) propane-1 , 3-diones. 

To an ice-cold solution of 1-methyl-3-arylpropane- 1, 3-dione (0.002 mol) in acetone containing sodium 
acetate was gra;!ually added a diazotised solution OP the sulphonamide (0.002 mol) with stirring at 0-5" 
The azo-compound obtained by the addition of ice-cold water and stirring for ten minutes, was filtered,' 
washed with water and dried. Pure l-methyl-3-aryl-2-(N-substit~ted p-sulphamyl-benzeneazo) propane- 
1, 3-djone (I) were crystallised from ethanol or glacial acetic acid or DMF or from a mixture of any 
of the above two solvents. These azo-compounds are recorded in Tables 1 to 4. 

~ - M ~ ~ ~ ~ L - ~ - ( ~ ~ , ~ - D ~ C ~ ~ U ) I ~ O P I I E N Y L ) - ~ - ( - S U U T ~ T U T E D  p-SULPI~AMYLDENZENEAZO) QICOPANE-1, ~-DIQNES 

(I. : Ar=3. 4-Dichlorophenyl) 

S. R M.P. Colour Ytld Molecular Percentage Antibacterial activity 
No. "C A r------ - r----A-----, forniula 

Found Requires S. E. P. 
r---h7 r-+ altre14~ cnli pyocp 
C H C H  orten 

_- - - - - -  
1. H 

2. Acetyl 

3. Phenyl 

4. o-Methylphenyl 

5. rn-Methylphenyl 

6. p-Methylphenyl 

7. 0-Chlorophenyl 

---- - - - _ _  
185 YSF 78 Cl,Hl,O,NaCIzS 46.2 3.2 46.4 3.1 (-1 (-) 

192 Y 82 C,,H,,O,N,Cl,S 47.5 3.1 47.3 3.3 (-1 (-1 
201 B 76 C,,H170,N3Q2S 54.0 3.5 53.9 3.5 (+) (-1 
195 YSN 82 C,,Hl,O4N&'I2S 54.9 4.0 54.8 3.8 (-1 ., (+) 

169 Y 80 C2,H,,0,N3C12S 54.8 3.9 54.8 3.8 (;x, (+) 

178 Y 77 C2,H,,O4NaCI,S 55.0 3.9 54.8 3.8 (-1 (-1 
183 RSN 74 Cz2Hln04N3C13S 50.2 3.1 50.4 3.1 (-1 (++) 

8. rn-Chlorophen~l 182 YOS 78 C,21f,,0,N,CI,S 50.5 3.0 50.4 3.1 (+) (++) (-1 
9. p-Chlorophen~l 186 RR 76 C2,H,,04N3CI,S 50.4 3.3 50.4 3.1 (+) ( 4 )  (++I 

10. p-Bromophen~l 190 OSF 74 C22ff,,04N,C12NrS 46.6 3.0 46.4 2.8 (-1 +) ( I - + + )  (-) 

11. Guanidyl 245 YSN 72 C17H,60,N,CI,S 44.7 3.5 44.7 3.3 (1-) (-.) (-1 
1 2. a-Pyridyl 226 YSN 77 C,,Nln04N,CI,S 51.3 3.4 51.3 3.3 (-1 (-1 (-1 
13. 2-~~rimidinyl 263 Y 82 CmHl,O,N,CI,S 49.0 3.2 48.8 3.1 (+) ( 1  ) , (+) 

14. 2, 6-~imethyl-4- 250 Y 78 C,,Hl,O,NbCl~S 50.7 3.8 50.8 3.7 ( -  ( )  (+) 
, pyrimidinyl 

15. 4, 6-Dimethyl-2- 245 JlS 80 C 2 z H 1 0 N C 1 2 S  50.9 3.4 50.8 3.7 (-1 ( ($1 
pyrimidinyl 

16. 2, 6-Dimethoxy-4- 199 Y 82 CB2H1,O,N,CI,S 47.7 3.6 47.8 3.4 (+) (+) (+) 
pyrimidinyl 
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TABLE 2 
~-METHYL-~-(~CCH~RO-~'-METHYLHENYL)-~-(-SUTITUTED P-SULPHAMYLBENZENEAZO) PROPANE-1 , 3-DIONES 

(I : Ar = 2-Chloro-5-methylphenyl) --- -- - --.- ----. 
S. R M.P. Colour Yield Molecular Percentage Antibacterial activi~y 
No. "C % formula C-----4 -7 -A- 

Found Requires S. E. P. 
~ h - 7  ,--+ allreus coli pyocy- 
C H C H  anea - ---.....- ----- -- 

1. H 164 YN 73 C17Hla04NsCIS 52.2 3.9 51.9 4.1 (-) (-) (-1 
2. Acetyl 208 Y 77 CloHl80,N3cIS 52.4 4.0 52.4 4.1 ( -  (++) (+) 
3. Phenyl 181 YSN 73 C,,H2,O,N3CIS 56.9 4.5 56.8 4.3 ( -  (t) (-1 
4. 0-~ethylphenyi 203 YSN 79 Cg,H2,O4N3CIS 59.5 4.7 59.6 4.6 (++) (+++) (+) 
5. tn-Methylphenyl 142 Y 76 C.,f121,,0,N,CIS 59.9 4.6 59.6 4.6 (+ +) (+++) (-) 
6. p-Methylphen~l 177 SY 74 Cg,H2,0,N3CIS 59.8 4.5 59.6 4.6 (-) (-) (-I-) 
7. 0-Chlorophcnyl 184 YN 74 Cz3H,o0,N3C/2S 55.0 3.7 54.9 3.8 ( -  - ( - 1 )  
8. ,,a-Chlorophcnyl 186 YSN 76 Cz3H,,0,N3CI2S 54.6 4 .0  54.9 3.8 ( -  (+) (+) 
9, p-Chlorophen~l 183 SY 75 C,,Hl,0,N3CI,S 54.7 3.7 54.9 3.8 ( -  ( -  (-1 . 

10. p-~romophen~l 175 Y 79 C,,Hl,O,N,CIB~S 50.2 3.6 50.4 3.5 (-) (-1 ( - )  

1 I .  Guanidyl 249 Y 70 C1,H180,N,CIS 49.7 4.0 49.7 4.1 (-1' (-) (--.) 

1 2. a-Pyridyl 233 Y 74 C,,HloO,N,CIS 56.1 4.3 56.2 4.0 - )  (+) ( I - )  , 

3 y r m y l .  ; 260 Y 81 CalH1804NbCtS 53.2 4.0 53.5 3.8 (+) (++) (-1 ) 

14. 2, 6-Dimethyl-4- 195 Y 76 Cz3H,,0,N,CIS 55.3 4.6 55.3 4.4 ( -  (+) (--) 

3 
pyrimidinyl 

15. 4, 6-Dimethyl-2- 172 Y 78 C2aH,20,N,CIS 55.5 4.4 55.3 4.4 (-) (-1 (-) 
pyrimidinyl 

16. 2, 6-Dimethoxy-4- 225 Y 84 C23F%,aOuN,CIS 51.9 4.1 5 2 . 0  4.1 ( t )  (-6) (+) 
pyrimidinyl 

17. 5-Methyl-1, 3. 4- 191 Y 78 CaoHl,O,N,CIS, 49.0 3.9 48.9 3.7 (-1 (+) (-) . 
thiadiazol-2-yl - - - -- -- 

TABLE 3 
1 -M~~~~L-~-(~-NAPHTHYL)-~-(N-SURSTITUTED P-SUf.PHAhiYL RENZENEAZO) PROPANE-1 , 3-DIONES 

(I : Ar= a-Naphthyl) 
-- 

S. R M.P. Colour Ykld Molecular Percentage Antibacterial activity 
No. " C formula (-,-&-, r--- h - 7  

Found Requires S. E. P. 
r-*- r--+ aurerrs coli pyncy- 
C H C  H Me0 -- - - - - _ _ -  

I. H 186 Y 76 C,H,,O,N,S 61.0 4.3 60.8 4.3 (-1 (-1 (+) 
2, Acetyl 216 Y 82 Ca,H,,O,NaS 60.4 4.4 60.4 4.4 (-1 ( )  (+) 
3. ~henyl  199 Y 78 CsuHIIOaNp.S' 66.2 4.8 66.2 4.5 (-) (-) (-1 
4. 0-Mviethylphen~l 205 YO 74 Ca,H,,04N,S 66.7 4.4 66.8 4.7 (-1 (-1 (-I-) 
5. m-Methylphenyl 196 . YO 76 CapH,a04NaS 66.9 4.8 66.8 4.7 (-1 (-) (-) 
6. p-Methylphenyl 185 Y 80 CP7Ha904N3S 66.7 4.6 66.8 4.7 (-1 (-1 (-1 
7. 0-Chlorophenyl $77 Y 82 Ca,H,04N,CIS 62.1 4.0 61.8 4.0 (+) (+) (-) 
8. m-Chlorophenyl 173 Y 80 C,,HzOO4NsCIS 61.8 4.0 61.8 4.0 (+) (+) (+) 
9. pChloro~hen~l 177 Y 83 C,,H,,O,N,CIS 61.7 4.1 61.8 4.0 (+). ( (+) 

10. p-Bromophen~l 175 Y 84 C,,H,O,NaBrS 56.9 3.5 56.9 3.6 (+) (+) (-1 
11. Guanidyl 275 Y 75 C,,H,,O,N,S 57.4 4.2 57.7 4.3 (-1 (+) (-1 
12. a-Pyridyl 207 Y 77 C,6H,0,N,S 63.7 4.2 63.6 4.2 (+) (+) a (-1 
13. 2-Pyrimidinyl 232 Y 80 Cs,HlsO4NJ 60.5 4.1 60.9 4.0 (+) (+) (+) 
14. 2, 6-Dimethyl-4- 251 Y 85 C,,H2,O4N,S 62.1 4.8]:62.31 4.6 ( )  (-1 (++) 

pyrimidinyl 
1 5. 4,6-Dimethyl-2- I85 Y 82 -gs,,fT2304N6s 62.2 4.4 62.3 4.6 (+) (-1 (++I 

pyrimidinyl 
16. 2,6-Dimethoxy-4- 223 Y 84 C,H,,O,N,.S 58.6 4.2 58.5 4.3 ( )  ( )  (++I  

pyrimidinyl 
17. 5-Methyl-1. 3. 4- 235 Y 86 C,,H,,O,N,S, 56.3 4.0 56.0 3.9 (++) (-1 (+) 

thiadiazol-2-yl 

18:) 



--..- -- - 

S. ' R  M.P. Colour Yicld Molecular Percentage Antibacterial actibity 
No. "C O/, Pornlula 7-- ----y-- --7 

Found Reautrcs S. I?. P. 
- r e  colt pyoc'y- 
C H C H  anew 

1.' H 233 Y 81 C8eHs,04N8S 60.2 5.6 6 0 . 2  5.3 ($) ) (. ) 

2. Acetyl 241 Y 85 C2,H*,06N3S 60.1 5.3 59.9 5.2  ) (+) (--) 

3. Phenyl 165 Y 80 C,,H,,O,N:,S 65.9 5.1 65.7 5.3 (-1 ( -  (4 )  

4. o-Methylphcnyl 141 SO 82 C,,H,,O,N,S 66.4 5.5 66.3 5.5 (+) (+) (-1.) 

13. 2, 6-Dimethyl-4- 130 Y 88 C,,ff2,0,N6S 61.9 5.1 61.8 5.3 (++) (+) (-1 
pyrimidinyl 

14. 4, 6-Dimethyl-2- 141 Y 87 C20Hg704N6S 61.8 5.6 61.8 5.3 (+) (-1 (-1 
pyrimidinyl 

15. 2, 6-Dimethoxy-4- 218 0 84 C,,H,,O,N,S 58.0 5.2 58:l 5.0 (+) (-)' (-1 
pyrimidinyl 

16. 5-Methyl-l! 3, 4- 215 YB 86 C2,H~30,N6S, 55.2 4.7 55.5 4.6 (++) (+) (--I 
thiad~azol-2-rl 

- 
B = Brown; F = Flakes; N = Needles; 0 = Orange; R = Red; S = Shining and Y = Yellow 
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E V A L U A T I O N  O F  T H E  A N T I B A C T E R I A L  I ' R O P E R T ~ E S '  

All the synthesised azo-compounds have been tested i~z vitrol%gainst three micro-organisms S.  aurelrs, 
E. coli and P. pyocyanea at two different concentrations of 250 pglml and 500 pg/tnl using the cup-plate 
agar diffusion method and the results with the concentration of 250 pg/ml are entered in :he Tables 1-4. 

These azo-compounds were found to exhibit mixed activity against the three micro-organisms. Most 
of the compounds of the series of 1-methyl-3-(3', 4'-dichloropheny1)-and I-methyl-3-(2'-c~1loro-5'-methyl- 
pheny1)-2-(N-substituted p-sulphamylbenzeneazo) propane-I, 3-diones were active against L. coli and less 
active against S. criircirs and P. p.vocj~rr~~~cr. When the results of these two series were compared among them- 
selves, it was observed that when the chlorine atoll1 was replaced by a methyl group, the ac:ivity against all 
the three micro-organisms decreased in general with only few exceptions. However, when the results of the 
screening of 1 -methyl-3-(3', 4'-dichloropheny1)-2-(N-substi tuted p-sulphamyl benzeneazo) propane-1 , 3. 
diones were compared with those of I-methyl-3-(4'-chloro-3'-n1ethylphenyl)-and 1-methyl-3-(p-chlorophenyl) 
-2-(N-substituted p-sulphamylbeweneazo) proptlne-I, 3-dionesl, it became clear that the introductjon 
of one more chlorine atom as well as the replacement of the me:hyl group by a chlorine atom causes 
an increase in the activity against E. Coli. 

On cornparin4 .the results of screening of I-methyl-3-(a-naphthy1)- and I-methyl-3-(5', 6', 7', 8'- 
tetrahydronaph'thi2'-ylW-(N-substituted p-sulpha~nylbenzenearo) propane-I, 3-diones, it was infelred that ' 

saturation of-one of the phenyl rings of naphthalene moiety made these con~pounds more active against 
E. :;*oli and S. alrreirs and less active against P. ,)yocyanerr wih only few exceptions. 

It was observed that the replacement of the methyl group by a halogen atom in the phenyl ring attac.hed 
at Nl of the uhphonamides, the activity against S. nirrc.trs and E. coli increased except in the care of 
1-~ethyl-3-(2'-cl~loro-5'-methylphenyl)-2-(N-substi:~1tcd p-sulphamylbcn7eneazo) propane-I, 3-diones. 
However, the replacement of the phenyl ring of sulphonamide residue attached at N 1  by a heterocyulic ring 
such as simple a-pyridyl or 2-pyrimidinyl causes an increase in activity against S.  n1rrelr.s and E. coli 
except the compound No. 12 in Table 1. 
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