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p-Tolucnesullonylhydrazide 3 on condensation wi th substituted 
phenyl isocyanates 2a-i and substitu ted phcnyl isothiocyanates 2j­
p gives N. 2-d isubstitu ted sullonylhydrazinecarbnxalll ides 4a-i and 
N, . 2-disubstituted sulfonylhydrazinecarhothioamides 4j-p 
respectively. Compounds 4a-p have been found to he bacteri cidal 
agai nst s'aw ells and S. typhi while compound 4n shows fungicidal 
act ivity aga inst T men/agrophytes and 'l:rubntm. 

N,2-Di substituted sulfonylhydrazinecarboxamides and 
N, 2 -disubstituted sulfony lhydraz inecarbo- th ioam ides 
are reported in I iterature to possess blood sugar 
lowering activityl,2 , antibacteri a l activ ity', and are 
al so used as blowing agents4 in foamed plastics. In 
view of these reports we have synthes ized some new 
sulfony lhydrazinecarboxamides 4a-i and sulfony l­
hydrazinecarbothioamides 4j-p (Sc heme I ; cf 
Table I). p -To luenesulfony l hydraz ide 3 was prepared 
by reacting p-to luenesulfony l c hloride with hydrazine 
hydrateS. Pheny l isocyanates 2a-i were prcpared by 
condensatio n of amines with triphosgene6

-
8(Tabie II ) 

and phen I isothiocya nates 2j-p by reacti on of amin es 
w ith carbon disulphide and ammoni a as described in 
literature? Sulfony lhydrazineca rboxa mides 4a-i and 
su I fony lh- draz inecarboth ioamides 4j-p were prepared 
by condensation o f p-to luencsulfon_ Ihydrazide 3 with 
isocyanates 2a-i a nd isothiocY;lIl ates 2j -p 
res pecti ve ly. Compounds 4a-p were puri fied hy 
co lumn chromatography and further by 
crysta llizatio n. Structures of all. the co mpo unds were 
supported by elemental analyses (Table I), UV, IR 
and IH MR spectral data. 

Antibacterial activity: The bacte ric ida l acti vity o f 
compounds 4a-p was determined aga in st s. ol/reus and 
S.typhi. Tl1e tests were carri ed out in DM F and all the 
compounds 4a-p showed activity aga inst S aureus and 
S.typhi at different concentrati ons (Table III). 

Methodology: The test compounds were subjected 
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Scheme I 

to screening in vitro by the tube diluti on tecllllique lO 

aga inst Gram pos itive and G ram negat ive bacte ri a 
Staphylococcus aureus and Salmonel/o typhi us ing 
Muelle r Hinton broth as the culture medium. 

Mue llar Hinton broth (ste ri I ized ) was d ispensed in 

each borosilicate test tube ( 150 x 20 111 m). T he drug 
so lution was added in order to atta in fi na l drllg 

concentration of 200, 100, 40, 25, 20, 10, 5, 2, 1, 0.5, 

0.25 etc ~gfmL. 
At the end, innoculum o f standard sus pens io n 0 . 1 

mL o f the des ired bacte ria l strain (S.aureus 'or S. typhi) 
containing 106 bacilli /mL \ as added . The tubes were 

incubated at 37°C for 48 hr and then examined fo r the 
presence o r absence o f growth o f the test organi sm. 
The lowest concentration which showed no vis ible 
growth was taken as M IC (Minimulll Inhibiting 
Concentration ). 
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Table I--Characterization data or compounds 4a-p. 

Compd 

4a 

4b 

4e 

4d 

4e 

4f 

4g 

4h 

4i 

4j 

4k 

41 

4m 

4n 

40 

4p 

m.p. (0C) 

(so lven t)* 

199-200 (I) 

239 (2) 

2 15 (3) 

172 (3) 

191 -2 (3) 

244-5 (2) 

204-5 (3) 

202 (3) 

2 11 (3) 

20 1-2 (3 ) 

195 (3 ) 

203-4 (2) 

180 ( I ) 

208 ( I ) 

195-7 (3 ) 

200-1 (3) 

Rr Va lue 

(Eluent)t 

0.463 

0.32 

0.192 

0.514 

0.474 

0.56 

0.52 1 

0.666 

0.327 

0.35 

0.633 

0.571 

0.18 

0.79 

0.6 

0.227 

Yield Mol. formul a 

(%) 

60 

83 

67 

59 

83 

59 

72 

72 

80 

67 

57 

76 

80 

51 

67 

All compou nds 4a-p crystall ized as needles. 
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II 
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4.5 13.4 
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4.9 13.3 
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4 .6 
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3.9 
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4 .13 
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4.4 
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4.6 
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3.94 
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I 1.8 1 
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*( I) Ethyl acetate-petro leum ether (60-80 t <J : I). (2) methano l. (3) cth) I acetate. 
Eluent for col umn ehro matagraphy : Ethyl aceta te fo r 4a, 4b, 4c. 4d, 4e, 4f. 4g, 4i ; dhy l aceta le-acc(om: (6·-t ) fi, r ·tlt : (S :2 ) rur 411 : 
chloro form-ethyl aceta te (2:8) ror 4j. 4k, 41, 4 m : <Ind (6:4) fi,r 40, 4 p. 
t Eluent fo r TLC : Ch loroform-eth) I acetate (8 :2) li lr 4:1, 4d, 4(', 4g, 4 m,' 40: (6:4 ) for 4h, 41: (2 :8) fur 4f: (73) rlJl 41, 4k : (9.1) [ilr 
4j : chlorofimn fo r 4c, 4p and ethyl aceta te lilr 4 11 , 4 n . 

A mpic illin and T rimethoprim were L1 sed as 
standard drugs agai nst Gram pos iti ve and G ram 
negativc bacteri a, respective ly and we re subjected to 
s imilar screen ing programs. M IC o f A mpi c illi n was 

0.0 I )J.g/mL agai nst S.aure us, a mi that of 

T rimethopri m was I ~lg/ l11l agai nst S.t)phi. 
Antifungal activity: T he antifunga l acti vity of 

compounds 4a-p was determined against Candida 

albicol1s , Ji-ichophy wl/ lJIel/fog ruphyles and 
Trichophy tol/ rubrtllll . T he tests were carri ed out in 
DMF and only 4n showed activity against 
T lII l!l1tagrophy les and T rubrulII (T able IV). 

Met hodology: T he organi sm employed fo r the test 
were Cal/dida alhical/s, Trichop/~rt()1/ lIJel//(fgruplry ll!s 
and Trichophytol1 J"ubrlllll . 

These organ isms were ma intained on Sabouraud' s 
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agar slants by regular subculturing. C.albicans was 
cultured every week and the rest of the organi sms at 
the interval of 12 days. 

Schraufstatter11 medium was employed for testing 
and p H medium was adjusted to 5.2 . The medium 
(sterilized) was dispensed in each boros ilicate tube. 
The drug solution was added in order to atta in final 
drug concentration as 200, 100, 40, 25, 10, 5, 2, 1, 
0.5 )lg/m L. The tubes were incubated at room 
temperature (28-30°C) in a dark place. Incubat ion 
period of C.albicans was 7 days where as that of 
T menlagrophytes and T rubrum was 14 days . The 

Table lI~haractc r iza t ion data of isocyanates 2a-i by 
tri phosgene mcthod 

Compd. b.p. Yiel d I R (neat) Reported bp 
°C/lmm (%) (em-I) °C/ lmm by 

other methods 

2a 41 -44 32 2250 65/18 mm 

2b 42-47 38 2250 68/ 15mm 

2c 42-45 29 2250 69/19m m 

2d 53-55 54 2250 200-3 

2e 50-54 69 2250 58-62/2.2mm 

2f 48-55 36 2250 87/8.5 mm 

2g 43-45 42 2250 54.5/ ll mm 

2h 58-66 56 2250 not reported 

2i 60-65 62 2250 63-5/ l mm 

presence and absence of growth was noted visua lly. 
The lowest concentrati on which showed 11 0 visible 
growth was t"aken as end point (M IC). 

Miconazo le was used as standard drug and was 
s ll bjected to same screening pattern . MIC of 
miconazo le was 6.25 Ilg/mL fo r C. albicans and 1.56 
llg/mL fo r T mentagrophyle and T rubrum. 

Experimental Section 

The general procedures adopted fo r the preparation 
of different compounds are descri bed below: 

Preparation of p-chlorophenyl Dsocyanate 2LTo 
triphosgene (3.5 6 g, 0.0 12 mole) and triethylami ne 
(2.62 g, 0.024 mole) in dry benzene (3 0 mL), was 
added p -chloroaniline (3.0 g, 0.02.4 mole) in dry 
benzene (20 mL) over a period of 20 min . During 
addition the temperature of the reaction mixture was 
ra ised to reflu x. After refluxing for 3 hr, the reaction 
mixture was coo led and fi ltered. From the fil trate, 
benzene was removed by d istillation and the residual 
liquid disti lled under reduced pressure to give 2f, 
b.p.48-5 S"; 1 mm, y ie ld 1.3 g, (36% theory); IR (neat): 
2240 (N = C = O)cm-1 

• 

Preparation of N-(p-chlorophenyl)-2-(p-toluene­
sulfonyl)hydrazinc(:arboxamide 4f. To 3 (0.55 8 g, 
0.003 mo le) in sodium dried benzene ( 15 mL) was 
added 2f (0.46 g, 0.003 mole) in dry benzene ( 15 mL) 
and the reaction mixture re fl uxed for 3 .hr, coo led 

Ta ble III-Anti bacterial act ivity of compounds 4a-p 

Minimum Inhibi tory Conccntration (MI C) ( ~g/mL) again st 

Compd Saureas S.typhi 

12.5 25 50 100 12.5 25 50 100 
4a -+ + 

4b + + 

4c + 

4d + + 

4e + + 

4f + + 

4g + + 

4h + + 

4i + + 

4j + + 

4k + + 

41 - + - + 

4m + + 

4n + + 

40 + 

4p + 
Ampicillin Active at 0.0 I llg/mL Trimethoprim std Acti cat 1.0 IlglmL 
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Table IV - Antifungal activity of compounds 4a-p 

Minimum Inhibiting Concentrations (~lC) ().lglmL) against 

Compd Ca/bicans T.mentagrophytes T. rubrum 

4a-m 

4n 

4o-p 

25 200 

Miconazole Act ive at 

6.25 ~glmL 

25 200 

Active at 

1.56 ~glmL 

25 200 

+ 

Acti ve at 

1. 56 ~lglm L 

filtered and dried , mp of the crude product was 244°C. 
The compound was purified by co lumn 
chromatography over silica gel (60-100 mesh) using 
solvents w ith increasing polari ty. Elut ion with ethyl 
acetate gave a white so lid, which on crystallization 
from methano l gave 4f, mp 244-45°C, y ie ld 0.6 g 
(59% theory). Purity o f the compound was 
determined by TLC on s ilica ge l ( 100-1 20 mesh); Rr 
0.56 [eluent, chloroform-ethy l acetate (2 :8)] ; UV 
(MeOH) : 206 (l og E 3.9880) 239.5 (log E 3.0434) 
nm; IR (KBr) : 3370, 33 10, 3 150 ( II), 305 0 (=CII 
phenyl), 2970, 2930 '(CH-str), 1690 (C=O), 1600, 
1560, 1500 (NH def), 1430, 1400 (CH def), 1340, 
1135(S02), 820(substituted benzene), 755(C-Cl) cm- I. 
I ' 
H NMR (DMSO-d6 ) : 8 2.36 (CH) atttached to B 

ring), 2.48 (DMSO protons), 3.32 (nH 20 present in 
DMSO-d6), 7.26 (2H,d, C)-H and C5,-H of Bring, J = 
8.9 Hz), 7.38 (2H, d, C3,-H and C5,-H of A ring, J = 

7.8 Hz), 7.40 (2H, d, C2,-H and C6,-H of A ring, J = 
8.7 Hz), 7.73 (2H, d, Cr H and C6-H of Bring, J = 8.2 
Hz), ·8.39 (l H, s, NH attached to A ring) , 8.68 (l H, s, 
N-NH-C=O), 9.58 (I H, s, NH attached to S02). 

Preparation of p-chloro phenyl isothiocyanate 
2n. p -Chlorophenyl isoth iocyanate was prepared by 
the method described in literature, bp 61-66°Cll mlll , 
mp 47°C, y ie ld 1.6 g (40% theory) IR (KBr) : 2 100 

=C=S) cm· l
. 

Preparation of -(p-chlol'ophcnyl)-2-(p-
toluenesulfonyl)hydrazinecarbothioamide 4n. To 3 
(O.554g, 0.0031110 Ie) in dry be nzene (15 ml. ) \Va. 
added 2n (0 .5g, 0.003mole) in dry ben7.ene (15Il1L) 
and the reaction mi xture refluxed for 3 hr coo led , , 

filtered and dried, mp of the crude prod uct 204-5°C. 
The com pound was purified by co lumn 
chromatography over s ilica ge l (60-1 00 mesh) usin g 
solvents of increas ing polarity. El ution w ith ethyl 

acetate-acetone (8:2) gave a white solid which was 
crystallised from ethyl acetate-petroleum ether (60-
800

) (3:1), mp 208°C, yield 0.8g (80% theory). Purity 
of the compound was determined by TLC on silica gel 
(100-l20 mesh); Rr 0.79 [eluent: ethyl acetate]; UV 
(MeOH) : 207 (log E 4.0049, 226.5 (log E 4.0567) 
nm; IR (KEr): 3320, 3180, 3060 (NH), 3010 (=CH 
phenyl), 2950 (CH str), 1600, 1540, 1520 (NH def), 
1490, 1420, 1400 (CH def), 1350, 1140(S02), 1220 
(C-S), 830(NH out of plane), 810 (substituted 
benzene), 710 (C-C!) em- I; IH NMR (DMSO-d6) : 8. 
2.39 (CH3 attached to Bring), 2.5 (DMSO protons), 
3.31 (nH20 present in DMSO-d6), 7.35 (4H, s, C3,-H 
and C5'-H of A ring, Cr H and C5-H of Bring), 7.41 
(2H, d, C2,-H and C6,-H of A ring, J = 8.05 Hz), 7.75 
(2H, d, Cr H and C6-H of Bring, J = 8.42 Hz), 9.74 
(l H, s, NH attached to A ring), 9.84 (l H, s, -N-NH­
C=O), 9.98 (lH, s, NH attached to S02). 
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