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ABSTRACT

Various sulfonamide derivatives on reaction with ethylactoacetate
furnished different ethyl-3-oxo-2-(2-(3-(N-alkyl sulfamoyl) phenyl)
hydrazono) butanoates (2(a-j)). All thenovel synthesised compounds (2(a-
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1)) were characterized by spectral studies. The compounds showed
significant antimicrobial activity against various bacteria and fungi.
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INTRODUCTION

Sulphadrugsare bacteriostetic and aread so referred
to asantibacterids. The sulphonamidesaresynthetic an-
timicrobia agentswith awide spectrum encompassing
most Gram-pogitiveand many Gram-negativeorganisms.
Thesedrugswerethefirgt efficient treatment to beem-
ployed sysematically for the prevention and cureof bac-
terid infections. Theanother compound say,oxobutyrate
isaneffident cathodicinhibitor™™. Ethyl 2-arylhydrazono-
3-oxobutyratesshowed sgnificant antimicrobia activity!2.
Thehydrazoneproducts, ethyl 2-[(3,5-dimethylpyrazole-
4-yl)hydrazono]-3-oxobutyrate and methyl 2-[(3,5-
dimethylpyrazol e-4-yl)hydrazono]-4-methoxy-3-
oxobutanoate showed inhibition against M. tubercul o-
Sis, respectively®. The oxobutanoate derivativesgives
many heterocydlic compoundd*9. Hencethe present pa-
per comprisesthe synthesisand characterization of nove
3-oxo-butanoate derivativesshownin schemes 1.

EXPERIMENTAL

All chemicasused wereof |aboratory grade. Vari-
oussulfonamidederivatives(1(a-j)) wereprepared by

reported method.¥ Mdting pointsweredeterminedin
open capillary tubesand were uncorrected. IR spectra
wererecorded in KBr pelletson aNicolet 760D spec-
trometer. 'TH NMR and *C NMR spectra were re-
cordedin DM SO with TMSasinternal standardona
Bruker spectrometer at 400 MHz and 100 MHz, re-
spectively. LC-M S of selected samplestaken on LC-
MSD-Trap-SL_01046 instrument.

Ethyl 3-oxo-2-(2-(3-sulfamoylphenyl) hydrazono)
butanoate (2a)

3-aminobenzenesulfonamide (1a) (0.01mole) was
dissolved in amixture of HCI (8ml) and water (6ml)
and cooled to 0°C in ice bath. To it a cold aqueous
solution of sodium nitrate (0.03mole) wasadded. The
diazonium salt sol ution wasfiltered into acool ed solu-
tion of ethyl actoacetate (0.01mole) and sodium ac-
etate (0.12mole) in ethanol (50ml). Theresulting solid
waswashed with water and recrystallized from EtOH/
MeOH. Yield 84%; m.p.166-168°C. IR [v,cm
1,KBr]:3034-3086(C-Haromatic),2920,1465 (CH,,
CH,),1290(C-N),1725-1765 (C=0), 1148(C-
0),1325(S0,),905(S-N), 3369(N-H), 1695-1540
(C=N), 706-585(C-S). 'H NMR [400MHz,5, ppm,
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O\\//o Ethyl acetoacetate
R—H/SO Sodium acetate _
NaNO,/HCI
NH, 0%
(1a-h)

T L

(2a-h)

O—C;,Hs

Where R=(a)-H  (b) -COCHs (c)\y© ) \(\j (e)\( w)

() \,\}(:/j/

DMSO-d]:1.34 (t,3H,CH,), 4.29 (q,2H, COCH,),
2.35(s,3H,COCH,),6.90-
7.67(m,4H,ArH),11.62(s,1H,NH),7.42(s,
2H,NH).2CN-MR [100MHz, 6, ppm, DM SO]: 114.8
-143.6(Ar-C),14.2,26.9(CH,), 61.4(CH,), 165.4,
195.4 (CO). LC-MS:mV/z321(M*).Anal. Calcd for
C,H.N,O.S(313): C, 46.00; H, 4.83; N, 13.41; S,
10.23. Found: C, 45.9; H, 4.8; N, 13.4; S, 10.2.
Ethyl 2-(2-(3-(N-acetylsulfamoyl) phenyl)
hydrazono) -3- oxobutanoate (2b)

N-(3-aminophenylsulfonyl)acetamide (1b)
(0.01mole) wasdissolved in amixture of HCI (8ml)
and water (6ml) and cooled to 0°C inice bath. To it a
cold aqueoussolution of sodium nitrate(0.03mole) was
added. Thediazonium salt solution wasfilteredinto a
cooled solution of ethyl actoacetate (0.01mole) and
sodium acetate (0.12mole€) in ethanol (50ml). There-
sulting solid waswashed with water and recrystdlized
from EtOH/MeOH. Yield 81%;m.p.156-
158°C.IR[v,cm™,KBr]: 3034-3086(C-Haromatic),
2920, 1465 (CH,, CH,),1290(C-N),1725-
1765(C=0),1148(C-0),1325(S0,),905(S-
N),3369(N-H), 1695-1540 (C=N), 706-585(C-S).
'H NMR [400MHz,3,ppm, DMSO- dJ] :1.34 (t,
3H,CH,), 4.29 (q, 2H,COCH,), 2.37(s,
6H,COCH,),6.90-7.67 (m, 4H,ArH), 11.62 (s,
1H,NH),7.45(s, 1H,NH).*C N-MR [100 MHz, 3,
ppm, DMSQ]: 114.8-143.6(Ar-C),14.2,22.3,26.9
(CH,),61.4(CH,),165.4,192.4, 195. 4(CO). LC-MS.
m/'z 367(M*). Anal. Calcd for C H,.N,OS (355):
C,47.32;H,4.82; N, 11.82; S, 9.02. Found C, 47.3;

(h) 0) *
\
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H,4.8; N, 11.8; S, 8.9.

Ethyl 3-oxo-2-(2-(3-(N-pyridin-2-ylsulfamoyl) phe-
nyl) hydrazono) butanoate (2c)

Prepared as per the procedure mentioned for com-
pound (2a) and (2b). Yield 76%; m.p.173-175°C. IR
[v,cm™,KBr]: 3034-3086(C-Haromatic), 2920, 1465
(CH,, CH,), 1290(C-N),1725-1765(C=0),1148(C-
0),1325(S0,),905(S-N),3369(N-H), 1695-1540
(C=N), 706-585(C-S).*H NMR [400MHz, 3,ppm,
DMSO- d ] : 1.34(t, 3H,CH,), 4.29 (q, 2H,
COCH,),2.35 (s,3H, COCH,), 6.90-7.72(m,
8H,ArH),11.62 (s,1H,NH),7.54(s,1H,NH). *CN-MR
[LO0OMHz, 5, ppm, DMSO] : 114.8-154.6(Ar-
C),14.2,26.9(CH,), 64.8(CH,), 165.4, 195.4
(CO).LC-MS:m/z 402 (M*). Anal. Calcd for
CH,N,0.S(390): C, 52.30; H, 4.65; N, 14.35;S,
8.21. Found: C,52.2; H, 4.6; N, 14.3; S 8.1.

Ethyl 3-0x0-2-(2-(3-(N-pyrimidin-2-ylsulfamoyl)
phenyl) hydrazono) butanoate (2d)

Prepared as per the procedure mentioned for com-
pound (2a) and (2b). Yield 78%; m.p.148-149°C. IR
[v,cm™,KBr]:3034-3086(C-Haromatic),2920,1465
(CH,, CH,),1290(C-N),1725-1765(C=0),1148(C-
0),1325(S0,),905(S-N),3369(N-H), 1695-1540
(C=N), 706-585(C-S). 'H NMR [400MHz, 3,ppm,
DMSO-d,] : 1.34(t, 3H,CH,), 4.29(q, 2H, COCH,),
2.35(s, 3H,COCH,),6.90-7.73(m, 7H,ArH),11.62 (s,
1H,NH),7.42(s, 1H,NH). *C N-MR [100 MHz, 3,
ppm, DMSO] : 114.8-170.6(Ar-C), 14.2,26.9 (CH,),
61.4(CH,), 165.4, 195.4 (CO).LC-MS:m/z406 (M*).
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Anal. Calcd for C H, N.O.S (391): C, 49.10; H,

16" 17

4.38; N, 17.89; S 8.19. Found: C, 49.0; H, 4.3; N,
17.8; S 8.1.

Ethy 12-(2-(3-(N-(4-methylpyrimidin-2-
yl)sulfamoyl)phenyl)hydrazono)-3-oxobutanoate
(2€)

Prepared asper the procedure mentioned for com-
pound (2a) and (2b). Yield 77%; m.p.143-145°C. IR
[v,cm™,KBr]: 3034-3086(C-Haromatic), 2920,1465
(CH,, CH,),1290(C-N),1725-1765(C=0),1148(C-
0),1325(S0,), 905 (S-N),3369(N-H),1695-1540
(C=N), 706-585(C-S). 'H NMR [400MHz, &,ppm,
DMSO- d] :1.34(t,3H,CH,),4.29 (g, 2H,COCH,),
235 (s, 3H, COCH,), 6.90-8.30(m,
6H,ArH),11.62(s 1H,NH), 7.44(s 1H,NH),2.34(s 3H,CH,).
3C NMR [100MHz, &, ppm, DMSO] : 114.8-
170.6(Ar-C),14.2,24.5,26.9 (CH,),61.4, (CH,),
165.4, 195.4 (CO).LC-MS:myz413 (M*). Anal. Calcd
for CH,JN.O.S(405): C,50.36; H,4.72; N, 17.27,
S 7.91. Found: C,50.3; H,4.7; N, 17.2; S 7.9.
Ethyl 2-(2-(3-(N-(4,6-dimethylpyrimidin-2-
yhsulfamoyl)phenyl)hydrazono)-3-oxobutanoate
(2f)

Prepared asper the procedure mentioned for com-
pound (2a) and (2b). Yield 76%; m.p.145-147°C. IR
[v,cm™,KBr]: 3034-3086(C-Haromatic), 2920,1465
(CH, CH,),1290(C-N),1725-1765(C=0),1148(C-
0),1325(S0,),905(S5-N),3369(N-H), 1695-1540
(C=N) 706-585(C-S). H NMR
[400MHZ,8,ppm,DMSO-d]: 1.34 (t,3H,CH,),
4.29(q, 2H,COCH,),2.35(s, 3H, COCH,), 6.90-
8.30(m, 5H,ArH),11.62(s, 1H,NH),7.44(s, 1H, NH),
2.34 (s, 6H,CH,). *C N-MR [100 MHz, 3, ppm,
DMSOQ] : 114.8-170.6(Ar-C), 14.2, 24.5,24.7, 26.9
(CH,), 61.4,(CH,), 165.4, 195.4 (CO). LC-MS:m/z
427(M*). Anal. Calcd for C H,,N.O.S (419): C,
51.54; H, 5.05; N, 16.70;S, 7.64. Found: C, 51.5;
H,4.9; N, 16.6;S, 7.6.

Ethyl 2-(2-(3-(N-(4-methoxypyrimidin-2-
yl)sulfamoyl)phenyl)hydrazono)-3-oxobutanoate
(20)

Prepared asper the procedure mentioned for com-
pound (2a) and (2b). Yield 76%; m.p.147-149°C. IR
[v,cm1,KBr]: 3034-3086(C-Haromatic),2920,1465
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(CH,, CH,), 1290(C-N),1725-1765(C=0),1148(C-
0),1325(S0,),905(S-N),3369(N-H), 1695-1540
(C=N), 1380(C-0O) 706-585(C-S).*H NMR
[400MHz, §,ppm, DMSO-d ] : 1.34(t, 3H,CH,), 4.29
(g, 2H,COCH,), 2.35(s,3H,COCH,),6.90-
7.67(m,6H,ArH),11.62(s,1H,NH),7.42 (s,1H,CH,),
3.92(s, 3H,CH,). ®*C N-MR [100 MHz, &, ppm,
DMSQ] : 114.8-167.6(Ar-C),14.2, 26.9,50.8 (CH.,),
61.4(CH,), 165.4, 195.4(CO). LC-MS:m/z436(M*).
Anal. Calcd for C H,[N.OS (422): C, 48.45; H,
454; N, 16.62; S, 7.61. Found: C, 48.4; H, 4.5; N,
16.6; S 7.6.

Ethyl 3-oxo-2-(2-(3-(N-thiazol-2-ylsulfamoyl) phe-
nyl) hydrazono) butanoate (2h)

Prepared as per the procedure mentioned for com-
pound (2a) and (2b). Yield 78%; m.p.141-143°C. IR
[v,em1,KBr]: 3034-3086(C-Haromatic),2920,1465
(CH,,CH,),1290(C-N),1725-
1765(C=0),1325(S0,),905(S-N),3369(N-H),1695-
1540 (C=N),706-585(C-S). 'THNMR [400
MHz,3,ppm,DMSO- d] : 1.34(t, 3H,CH.), 4.29 (q,
2H,COCH,),2.35(s, 3H,COCH,), 6.90-7.50(m,
6H,ArH),11.62 (s, 1H,NH), 7.42 (s, 1H, NH). %=C
N-MR [100 MHz, &, ppm, DM SQ] :114.8-171.8(Ar-
C),14.2,26.9(CH,),61.1(CH,),165.4,195.4(CO).LC-
MS:m/z 408 (M*). Anal. Calcd for C H, .N,O.S,
(396): C,45.44; H,4.07; N, 14.13; S, 16.18. Found:
C,454;H,39;N, 14.1; S, 16.1.

Ethyl 2-(2-(3-(N-(5-methyl-1,3,4-thiadiazol-2-yl)
sulfamoyl) phenyl) hydrazono)-3-oxo butanoate (2i)

Prepared as per the procedure mentioned for com-
pound (2a) and (2b). Yield 81%; m.p.142-144°C. IR
[v,em?,KBr]: 3034-3086(C-Haromatic),2920,
1465(CH,,CH,),1290(C-N),1725-
1765(C=0),1325(S0,),3369(N-H),1695-
1540(C=N), 706-585(C-S). *HNMR [400MHz,
d,ppm, DMSO- d ] : 1.34(t, 3H,CH,), 4.29 (q,
2H,COCH,), 2.35 (s, 3H,COCH,), 6.90-7.50(m,
4H,ArH),11.62 (s, 1H,NH),7.42 (s, 1H,NH), 2.66(s,
3H, CH,). °C N-MR [100 MHz,3, ppm, DMSQ]
:114.8-174.8(Ar-C), 14.2,19.3,26.9 (CH,),
61.1(CH,),165.4,195.4(C0O).LC-MS:m/z 423 (M*).
Anal. Calcd for C _H,JN.O.S, (411): C, 43.79; H,

15° 17

4.16; N, 17.02; S 15.59. Found: C, 43.7; H,4.1; N,
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16.9; S 155.

Ethyl 2-(2-(3-(N-(3,4-dimethylisoxazol-5-
yl)sulfamoyl) phenyl) hydr azono)-3-oxobutanoate
@)

Prepared asper the procedure mentioned for com-
pound (2a) and (2b). Yield 83%; m.p.139-141°C. IR
[v,cm,KBr]:3034-3086(C-Haromatic), 2920,1465
(CH,,CH,),1290(C-N),1725-
1765(C=0),1325(S0,),3369(N-H), 1695-1540
(C=N), 1040(0O-N),706-585(C-S).*HNMR [400M
Hz, 3,ppm, DMSO- d] : 1.34(t, 3H,CH,), 4.29 (q,
2H,COCH,), 2.35(s,3H,COCH,), 6.90-
7.50(m,4H,ArH),11.62(s,1H,NH),7.42(s,1H,NH),
2.25(s, 6H,CH)). *C N-MR [100 MHz,
3,ppm,DMS0O]:114.8-162.8(Ar-
C),9.5,11.8,14.2,26.9 (CH,),61.1 (CH,),
165.4,195.4(CO).LC-MS:m/z416 (M*). Anal. Calcd
for C ,H,,N,0.S(408) : C,49.99; H, 4.94; N, 13.72,

17" 20

S,7.85. Found: C, 49.9: H,4.9; N, 13.7; S, 7.8.

= Fyl| Peper
RESULTSAND DISCUSSION

Thesynthesisof (1a-h) hasbeen performed based
on themethod reported™®. From these compoundsthe
novel compounds (2a-h) havebeen synthesized. All the
compoundswereconfirmed onthebasisof thee emen-
tal analysisand spectroscopicinvestigation. IR spec-
troscopic investingation of (2a-h) reveals bands at
1640-1596(C=N) and *H NMR & 11.62(s, 1H,NH).
Theexamination of thesedatarevea sthat the IR band
and *H NMR signa sare appropriateto the correspond
structure of compound. Thefinal structureof al com-
poundswas confirmed by *C NMR and LC- MSdata,
I.e. Thecompounds (2a) showsthe molecular ion peak
m/z 326 givethemolecular weight of 2ai.e. 313. All
thesefacts confirmthe structures (2(a-))).

Antibacterial activities

Antibacterid activitiesof al the compoundswere
sudied against Gram-positive Bacteria (Bacilussubtilis

TABLE 1: Antibacterial activity of ethyl-3-oxo-2-(2-(3-(N-alkyl sulfamoyl)phenyl) hydr azono)butanoates 2(a-j)

Zone of I nhibition(mm) (Activity | ndex)

Compounds Gram+ve Gram-ve

Baci I_I us Staphylococcus Kl Iebsi_el la Salmonella E coil

Subtilis Aureus promioe typhl
2a 53 (0.62) 46 (0.83) 66 (0.80) 61 (0.88) 67 (0.93)
2b 46 (054) 50 (0.90) 75 (0.92) 63 (0.91) 65 (0.90)
2c 80 (0.94) 46 (0.83) 76 (0.92) 64 (0.92) 62 (0.86)
2d 81 (0.95) 49 (0.89) 74 (0.90) 61 (0.88) 67 (0.93)
2e 84 (0.98) 54 (0.98) 80 (0.97) 67 (0.97) 70 (0.97)
2f 82 (0.96) 52 (0.94) 78 (0.95) 65 (0.94) 69 (0.95)
29 78 (0.91) 49 (0.89) 74 (0.90) 60 (0.86) 66 (0.91)
2h 80 (0.94) 48 (0.87) 76 (0.92) 63 (0.91) 64 (0.88)
2i 50 (0.90) 46 (054) 75 (0.91) 63 (0.91) 62 (0.86)
2 76 (0.92) 46 (0.83) 80 (0.94) 64 (0.92) 65 (0.90)
Sulphonamide 85 55 82 69 72

(Activity Index) 3¢ = Zone of Inhibition of the sample/ Zone of Inhibition of the standard:

and Saphyllococcus aureus) and Gram-negative Bac-
teria (E.coil, Salmonella typhi and Klebsiella
promioe) at aconcentration of 50ug/ml by Agar cup
plate method. M ethanol system wasused ascontrol in
thismethod. Under smilar condition using sulphonamide
asastandard for comparison carried out control ex-
periment. Theareaof inhibition of zonemeasuredin
mm. Compound (2€) and (2f) found moreactiveagainst
the above microbes. Other compounds were found

more active against the above mi crobes. The antibac-
terid activitiesal compoundsareshownin TABLE 1.

CONCLUSION

The present study reportsthe synthesis of novel
oxobutyrate from the corresponding sulfonamide de-
rivatives(2(a-j)). Theantimicrobid activity of ethyl-3-
0x0-2-(2-(3-(N-akyl sulfamoyl) phenyl) hydrazono)
— @»u;am‘c CHEMISTRY
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butanoates (2(a-j)) was carried out against somestrain
bacteria. Theresults show that the synthesized com-
poundsweretoxic against the bacteria. Theinvestiga:
tion of antibacterid screening reved sthat thecompounds
(2e) and (2f) have exhibited good antibacterid activity
comparableto the standard drugs, while compounds
(2e) and (2f) displayed better antifungal activity.
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