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Fivedifferent 1 : 3-diary1 propane-1 : 3-diones, l-(m-nitropheny1)-3-phenyl-, 1-(m-nitropheny1)-3-(p-methoxy- 
phenyl)-, . 1.( p-methoxypheayi j.3-( p-methylphenyl )-, 1 -(p-methoxyphen 1 ) 3 ( p bromophenyl )-and l.(p- 
methoxypheny1)-3-(p-chlorophenyl) propana-l : 3-diones hsve been synthesisec?andco;pled with eight diserent 
diasotisedsulphonamide bases togive 1 : 3-diarjl-2-(substituted sulphonamidobenzeneazo) propane-1 : 3 - d i c n ~ ~ .  -- Thepharm&coIogical properties of all these azo-oo~po~nds  have been studied in vitro by the cup-plate mcthod. 

The preparation of some 1 : 3-diary1 propane-1 : 3-diones, their youpling with different diqzotised 
sulphonamide bases and the antibacterial properties of the azo-compounds so obtained have already been 
described'. We have now extended this work to the condensation of some disubstituted j? diketones with 
the object of studying the effect of the various substituents and their position an the rate of coupling as 
well as the antibacterial properties of the azo-compounds so obtained. 

It has been observed that .the rate of coupling reaction increases when both the phenyl rings of the 
1 : 3-diones possess electron attracting groups thereby giving higher yields of the resulting azo-compounds. 
However, if one phenyl-ring lias an electron attracting group and the other an electrob releasing, the 
rate of coupling decreases giving lower yields of the resulting azo-compounds. The yield of the azo-com- 
pounds ranged between 58-76% 

E X P E R I M E N T A L  P R O C E D U R E  

The 1 :- 3-diary1 propane-1 : 3-di0nes~-~ and various sulphonamides required for this work were 
prepared. 

S y ~ t h i s  of 1 : 3-diaryl-2-(substituted sulP&&ido6&meazo) proiaae-1:bdiaes 

A diazotised sol2ion of the dulphonamide (0.002 mol) was gradually added to an ice-cold 
solution of 1 : 3-dione (0.002 mol) in acetone, containing sodium acetate during stirring and coolkg 
( O 4 - j  and the contents fuPthr stirred for 10 minutes. Excess of ice-cold water was then added and the 
yellow coloared . solid - . so -,- obtaized - was filtered, washed well with water, dried and pure 1 : 3-diaryl-a-(subs- 
tituted sulphonamidobenzeneazo) propane -1 : 3-diones crystallised from ethanol or glacial acetic acid 
.or 0X.E'. ar from a mixture of any two of the above solvents. In some cases the azo-compound was obtained 
after adding ice-cold water to -the reaction mixture and keeping overnight. The general structure of the 
azo-compoun$s is given in Fig. 1. 

0 ' . - 
The antibacterial properties of all these azo- 

J 

. 
- ? . . c~mpounds were studied by the wual cup-pl9te agar 

diffision method %gainst S. aureus and E. coli in - 
- vitro at  two different concentrations 500 pg/ml and 

0 
1000 pg/inl. Results with dilutions of 500 pglml have 
been entered in Tables 1 to 5. The teat solutions were 
prepared in a mixture of D.M.F. and water (3 : 7). 

N- N@S02:NaR The results of the biological assay in&cate that 
= - szo-compounds of the disubstituted &diketones 

Big. 1-General structure of azo-compounds. showed greater activity against E. coti as compared to 



monosubstituted analogues and no activity against S. aurw except in a few oases like the compound 1 
in Table 1, 1 and 2 in Table 2, 2 in Table 3 , and 1 and 2 in both the Tables 4 and 5. 

GENERAL PROPERTIES AND ANTIBACTEIbIdL PROPERTIES OF f-PHENYL-~-(~-~YITROPHWYL)-~-(SURSTITUTED BULPHONA. 
MIDOBEN!&ENE AZO) PBOPANE-1 : 3-DIOIEB 

S. R M.P. Colour Yield Mol. forinula Percentage Antibacterial 
No. activity 

-------- 
Found Reqd. '8.  E'. 

aureus coli 
C H C H .  

2 aoetyl 210 BYF 78 CuP,0,N4S 55.8 3.7 65.8 3.6 (+) (-1 

3 phenyl 216 SYF 75 C,H,O,N,S 6114 3.6 61.3 347 ( -  (+$) 

4 p-chlorophenyl 238 Y 77 C,,H,,O,N,SCl 57.6 3.0 57.5 3k3 ( -  (++) 

5 p-meth>lphe~iyl 226 PY 73 C,,H,,O,N,S 61.8 4 . 2  61.9 4.0 (-1 (++) 

6 p-methoxyphenyl 207 SGY 75 C:,HmOqN$ 60'3 4 ' 0  60.2 3.9 (+)' (++) 

7 pyrimidyl >300 SY 78 C,H,,O,N& 66'7 3.6 56'6 3.4 (-) j(+$+) 

8. R M. P. Colour YieRd MoL formula Peroentage Antibaaterial 
No. activity - 

Found Reqd. 8. E. 
w e u s  coli 

("C) (Oh! C H C H 

3 phenyl 243-8- . PY 68 . C,H,IIOTN,S 60.1 4.e w.2 3.9 (-1 ($1 

6 a-methoxfihenyl 197 BrY 69 C,,H,O,N,S 69.3 4.2 69.2 4.1 (-1 (++) 



GENERAL PBOPERTIES AND ANl'IBAOPEBIAL AOTIVITIES OB ~-(P-KETHOXYPEENYL)-~-(~-METHYLPHENYL)-~-(SUBSTITUTED 
SULPEONAMIDOBENZENE SO) PBOPANE 1 : 3-DIONES 
(X = p-llbethoxyphenyl ; Y n p-Methylphenyl) 

8. R M. P Colour Yield Mol. formula Percentage Antibacterial 
No. activities 

I_________- -____-- 
Found Reqd. 8. E. - OUTBUB ooli 

("c) (%) C H C H 

H 
acetyl 
phenyl 
p-chlorophenyl 
p-m3thylphenyl 
p-m-thoxyphenyl 
pyrimidyl 
guanidyl 

OY 
OY 
PY 

GYF 
PY 
Y 
YW 
Y 

GIREEAL PR3PEEPIES OB AXl'IBAOTEBIAL AOFIVITIES OB ~-(P-METHOXYPHENYL)-~-(P~OHLOBOPHENYL)-~-(SUBSTITUTED 
SULPEONAMIDOBENZENE AZ0) PROPANE-1 : 3-DIONES 
(X a p-Nethoxyphenyl ; Y er p-Ohlorophenyl) 

S. R M. P. Colour Yield Mol. formula Percentage Antibacterial 
No. activity ------ ---a 

Found Reqd. 8. E. 
LII-- --- (tureua , ooli 

("C) (%I C H C H 
---- - -----------___-A- 

1 H 192 Y 75 C,,H,,O,NsSC1 56.1 3.9 55.9 3.8 (+++) '(-) 
2 acetyl 191-5 PY 76 C,,H,oO,NsSC1 5612 3.7 56'1 3.9 (+++) (+) 
3 phenyl 158-9 Y 70 C,,H,,OsNsSC1 61.0 4.1 61.3 4 - 0  (-) ( + + I  
4 p-c4lorophenyl 193-4 Y 70 Ca,H,,O,NsSCI, 57.6 3.5 57.7 3.6 (-) (f f) 
5 p.m3thylphenyl 193 GYP 68 C,,'B,O,N,SCl 61.7 4.3 61.9 4.3 (-) ( + + I  
6 p-meth3xyphengl 199 Y 70 C,,H,,O,NsSC1 60.3 3.9 60.2 4.1 (-1 (+++I 
7 pyrimidyl 269-70 YW 74 C,H,,O,N,SCl 66.6 3.7 56.7 3.6 (-J (++) 
8 guonidyl 285 P Y  71 C,,EaoO,N,SC1 53.9 4.0 53.7 3.9 (-) (+) 
9 4': 6'-dimethyl 171-2 Y 75 Ca,H,O,N,SC1 57.9 4.2 58.1 4.1 (-) 

pyrimidyl 
(+) 

~ESEBAL PBOPBB'PIES AND ANTIBAOTEBIAL LLOTIVITIElS OB ~-(~-~ETHOXYPHENYL)-~-(~-BROM~PHENYL)-~-(~UBS~TUTE~ 
SULPHONaMDOEaNZENE AZ0) PROPANE-1 : 3-DIONES 
(X = p-Yethoxyphenyl ; Y =S p-Bromophenyl) 

u .- 

S. R M. P. Colour Yield Mol. formula Percentage Antibacterial 
No. Activity -- ---- 

Found Reqd. 8. E. -- - aureua coli 
("c) (%) C H C H 

-- - 

1 H 177 PY 76 C,,H,,O,N,SBr 51.0 3.1 j1.1 3.5 (+++) (-) 
2 aoatyl 177-8 PY 75 C,,i&o0,Ns9Br 51.7 3 '4  51.6 3.5 (+++) (-) 
3 phenyl 163 Y 68 C,,H,,O,NsSBr 58.6 3.8 56.7 3.7 (-1 ( + + I  
4 p-a1d3r~phenyl 206 Y 7 0 ,  C,,Ha,O,NsSBrC1 53.7 3 . 1  53*6 3.3 (-) (++) 
5 p-m3t'1ylphengl 200 ,GYP 68 C,,H,,O,N,SBr 57.1 3.8 57.4 3.9 (-1 (++I  
6 p-mst'loxyphenyl 205 Y 69 C,,H,,O,N,SBr 66.2 3.5 55.9 3.8 (-1 
7 pyrimidyl 260 QYF 75 Ca,HaoOsN,SBr 52.6 3.5 52'5 3.4 (-1 

(+I  
( + + j  
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