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SYNTHESIS OF NEW DERIVATIVES OF 4-ACETYLSULPHANILO-
HYDRAZIDE AND THEIR BACTERICIDAL AND FUNGICIDAL
PROPERTIES

By
AM. ABDEL-HALIM, R.M. ABDEL-RAHMAN, E.A. MOHAMMED and M.E. HUSSEIN*

) Chemistry Depariment, Faculty of Education, Ain-Shams University, Roxy, Cairo, A.R. Egypt

In a search for new bactericides and fungicides the following derivatives of sulphanilohyd-
razide have been prepared: Hydrazones from aromatic aldehydes and ketones; N’-aryl carbonyl
derivatives; N’arylsulphonyl derivatives. In addition to various sulphones containing heterocyc-
lic ring. Their antifungal and antibacterial activity has been evaluated, where compounds (Ie),
(Illg), (IIg), IVc), (Va) and (VIb) were found to be the most effective ones.

HYDRAZONES have been found to possess antibacterial activity!:2,
In addition they have also been reported to possess antifungal345 as
well as insecticidal activity6.7:89. On the other hand, it is known that
compounds containing a sulphanilyl or potential sulphanilyl group act
as antimetabolites competing with normal metabolites in bacterial
growth10.11,

On the grounds of these observations it was suggested in the present
work to synthesize six series of new compounds from acetylsulphanilo-
hydrazide (T) hsted in the annexed Tables, as potential antibacterial
or antifungal activity. The methods used were standard and are indica-
ted in the experimental section.

CH . CO. HN == 802. NH"NHZ

(1)

* Faculty of Science, Al-Azhar University, Nasr-City, Cairo, A.R. Egypt.
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BIOLOGICAL ACTIVITY

1- Antibacterial Evaluation :

The in vitro antibacterial activity of the acetylsulphanilohydrazide
derivatives, in sterile dimethylsulphoxide (DMSO) as a solvent, was
tested by the Oden et al., method!2, and summarized in Tables 1-6. In
these tests the response of the selected microorganisms, namely; Bacil-
lus subtilis (B.s.), Bacillus megaterium (B.m.) Bacillus cereus (B.c.) and
Sarcina lutea (S.1.) as Gram positive bacteria in addition to Escherichia
coli (E.c) and Pseudomonas aeruginese (P.a.) as Gram negative bacteria,
to these derivatives was readily demonstrated. In general, they have
good broad-spectrum in vitro activity against Bacillus megaterium (Gram
positive organism); fair broad-spectrum in vitro activity against Bacillus
cereus (Gram positive organism) and Pseudomonas aeruginosa (Gram
negative organism), but inactive against Bacilius subtilis (except for
compounds; IIlg, VIb; Vic; VIIe and VIIf) Sarcina lutea and Esche-
richia colu.

The newly synthesized derivatives can he arranged according to
their activity on each of the selected organisms as follows:
1- Gram-pesitive Bacteria :

a) Bacillus subtilis ; VIIeVIIf=TIIg.

b) Bacillus megaterium; Va>IVbh=Vb=VIIe=VIIg>IIb>IId
>IVE>1lle>1Va>Ila=1If=1Ila,b=1I1c=VIId >IVd >1IVe
=VIa=VIe>Ile>IVbxVIb>IVe.

¢) Bacillus cereus; I1Ilg>II1d>I11Th=IVe=Vh=VIIf>Ila=IVb
ViIg>VIId>1IVd=Va>IIlb=IVa>1Ib=Ilc=1IIf=1Ilc=
IVe=VlIe.

d( Sarcina lutea; all the compounds were completely inactive.
2— Gram-negative Bacieria :

a) Escherichia coli; all the compounds were completely inactive

b) Pseudomonas aeruginosa; IVd>IIb=11la=11Tb=IITc=IVa>
IVb>TIIIe

N4-Acetyl-N’-phenylthioacetamido-sulphanilohydrazide (IIIg), N4
acetyl-N’-methylsulphonyl sulphanilohydrazide (Va), N4-acetyl-N’-cya-
nomethylcarbonyl sulphanilohydrazide (IVb), N4-acetyl-N’-(p-aceta-
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minobenzene sulphonyl) sulphanilohydrazide (Vb), 1-(N4-acetylsulphani-
lyl)-3:5-diphenylpyrazole (VIIe) and 2-( N4-acetylsulphanilyl)-4-phtha-
lazin-1:4-dione (VIIg) were found to be the most potent among those
tested.

I1- Antifungal Evaluation :

The antifungal effectiveness of the newly synthesized compounds
has been evaluated against two fungi; Candida utilis (C.u.) qnd Asper-
gillus niger (A.n.), some of the derivatives displayed broad in vitro ac-
tivity (Tables 1-6), The compounds can be arranged according to their
activity towards each fungus as follows:

a) Candida utilis:

VIb>1VB>IIIg=IITh >I1Ib=VIId >11a>VIig>VIc=VIe>
IVe>Ille~1le=IVe>11Tb=Vb>ITc=Ild=11Ta=1Vf>1If=
HlIc=II1d=Va>IVa=IVd=VIa=VIIf.

b) Aspergillus niger :

IIIe>1IVe=Va=VIlc>1IIg=VIIb>VIb>IId=1IVe>VIle >
HId=VIIf>Ila=VIla>Ile>IIle==VIIg.

The thio-p-cresol adduct of cinnamaldehyde-4-acetyl-sulphanilyl
hydrazone (VIb),N4-acetyl-N’'-cyanomethylcarbonyl-sulphanilohydrazide
(IVb), 1-(N4-acetyl sulphanilyl)-3:5-dimethyl pyrazole (VIId), cinna-
maldehyde-4-acetylsulphanilyl hydrazone (IIb), N4-acetyl-N’-2- (p-
aminophenyl)ethylidene-sulphanilohydrazide (IIIc), N4-acetyl-N’-pheny-
lacetamidosulphanilohydrazide (IIIg) and N4-acetyl-N’-2- (p-toluene-
sulphonanilino) ethylidene sulphanilohydrazide (IIIh) were found to
be the most effective compounds. »

EXPERIMENTAL

Melting points were determined by using sealed tubes (to minimize
decomposition).

N4-Acetylsulphanilohydrazide (I) was prepared after the procedu-
re described by Roth and Degering!3.

Tables (1) and (2): N4-acetyl-N’- (primary alkylidene)- and -N’- aryli-
dene)-sulphanilohydrazides (IIa-f), and N4-acetyl-N’-secondary alkyli-
dene-sulphanilohydrazides (IIIa-h) were synthesized by heating equi-
molecular proportions of acetylsulphanilohydrazide and the appropriate
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aldehyde or ketone in ethanol, with or without sodium acetate as desc-
ribed by Cremylynl4,

Tables (3, 4): N4-acetyl-N’ (alkyl)-and-N'-arylcarbonyl-sulphanilohydra-
zides (IVa-f), and N4-acetyl-N'-(alky])-and-N'-arylsulphony‘l sulphani-
lohydrazides (Va and b) were obtained by treatment of acetyl sulphani-
lohydrazide with the appropriate acyl or sulphonyl chloride in a mixture
of pyridine and dioxane at room temperature.

Table (5): N4-acetyl-N’-(alkyl) -and-N’-arylsulphanilohydrazides (VIa,
c) were prepared as follows.

i- Formation of Vla

A mixture of 1 (0.01 M), acrylonitrile (3ml.) and water (10 ml.) in
pyridine (30 ml.) was heated under reflux for 2 hr., cooled, washed with
dil. HCI and extracted with ether. The solid obtained after the removal
of solvent was crystallized from benzene to give Vla

ii- Formation of Vlc

A mixture of I (0.01 M), 3-chloro-5, 6-diphenyl-1, 2, 4-triazine (0.01
M) and tiiethylamine (0.01 M) in pyridine (15 ml.) was heated under ref-
lux for 1 hr. The reaction mixture was cooled; washed with water and
the organic layer was separated and dried over anhydrous sodium sulp-
hate, filtered and evaporated to dryness to give VIc which recrystallized
from petroleum ether 60-80 as brownish-yellow crystals.

Table (6): which includes the various heterocyclic sulphon derivati-
ves, the method of preparation for each one is illustrated below:

i~ Formation of VIIa and b:

A mixture of VIa or IVb (0.01 M) and 20 %, HCl (40 ml.) was heated
under reflux for 2 hr., cooled and filtered. The solid obtained was recrys-
tallized from ethanol to give VIIa and b respectively.

ii) Formation of VIlic:

A suspension of I'Vc (2 gm.) in absolute ethanol (50 ml.) was heated
under reflux for 2 hr., cooled, poured into cold water and the solid ob-
tained was filtered and crystallized from ethanol to give VIIc as
colourless crystals.



0S¥ , 0032 28°6 [08°91 08|92 %S | (08-09)
— - — = - P — 5976 |L8°9T | — |28°9/3% VS STO'NTHYD | S8 | 113012 |1*Ye-1ed SHY)HN- | S JAI
00€ | 00¥ sLe | 00v 876 2821 38 7|79 °6S
S - — | — A tHl— ige'6 [S3°GT | — (96°%8%°6S STOSN'H'D | 08 | IST-0ST Puezueg | ‘H°)-HD=HD | O 9AI
005 | 00¢ 0Sv | S 0% 0T j0g° €1 $9'%FL 98
- B e e * ] ~— 101701 !S3°€T | — |SL'¥|8L"9S SCOENS'H®'D | S8 | S@G-¥eg |duszuag HD- | O PAI
001 | 0S¥ 00S | 00¢ ¥8°0T {91 %1 9T°S|pS 8Y
b - — =1 7 T — Lot |FTFT | — [S0°S6¥ 87 SPONS'HY'D | 0L | OpI-681 |ewezueg | ‘HD'OD'HD- | O 9AT
S| 0o0p L00¥ 0S 2S°11 (31703 61 7|81 LY :
| O — P ey TT 100708 | — (627 V|FLLY STOPNY'H''D | 0L | 6LT-8LT |Juszusg NDHD- | O qAT
005 | SLE SLY | 00€ €9°21 {19°91 91°Si8T LY
— * A I Lot — 16g2T [LproT | — 101°5[90°LY SFOENE'H™ | 06 | 002661 | HOYV HD- | O TAL
.=.< .5.0 .m.ﬁﬁ .o.mm .—.m g ‘g | .w.m w—ﬁsho.u Hnmﬁ—uo—cs Axu OD.Q.E aﬁv>—°m ﬂ Mm .OZ
Bung g sA—ureis g 9s-}-uwreis S N B H J PIIA dutoy
(o /$n ‘owo0 ‘quyuE ‘MIR) HAANOY oMIA UY % (punog | -pboy) siskreny |

(AD

"(X)D HN HN ' °0S *H* oV HN-d

€ 391



"dd sofw soSiedsy “ury (006 XATHUN SYUD epipuer) “nv) Cp esourdnior semowopnssac s g

10ddd Y00 epMayasy <oty (T (MINI S0In| dunieg “ 'S Y] sna190 snjjroeg “o'q (PSS soproofw snyfroeg ur'g gL6L DLV Synqns snyjeq “s g
oane ASY (4-++ ) teanoe Lporerepowr (4---4) t9anoe Lprey (++) ‘oanoe 1ydys (+) ‘eanornr (—)
immw | sig W 0S S€°ST [00°€T | 9¢°¥ |0z v | . _
- | L —onsr [sTET |~ |2y L0°sy | SS0'NCTHTD 0€1-831 [ouozuog | (-d)*HD" 0D HN "H’D- qA
001 EE\ _ 0S¥ W Sg ! 00°1% |€€°S1 0%°V |6€°S¢ . *
o 7 T ITTTT —-ggt0z [89°¢T | — | ve v |81°se | STOSNS'H®) | <8 | 6917891 | HOOV *HD- BA
JRE— | | _ | | | -
.Q.A\ ey r 2°qq A.E.m B35 | m B[AULIGY % Do d'W | 12a0g b ‘ON
13un 7 ¢f 2A S::U, g eanisod ureic) s N — ¢ H J TEMRIOW | PITA punodwio)

(e /0 rouod -quyur Turpy) A1AOY ompa uy

% (punoj [‘pboy) sshfeuy

)

¥-f0S HN "HN "°0S "H*)-ov-HN-d

¥ QqeL




-dd 3a81a snypSredsy “wy 006 AT THMN SHIO eppuer) ) L esourdnies seuowopnasg “S'd
qOddd oo erpmeyesy “o'g T NI eorn vworeg “1'S ‘YT snelso sufjeq -o'g ‘YSSN soproo&w snyeg urg {gL6L DOLV sUBAnS snoeq “s'g
aanoe ApySig (+-+++) teanoe Apiespowt (44-+) feande Aprey (+ ) feanoe Apysis (4) ‘eanoeut (—)

” 6.9 N !
| e ,/;\
| N
0S¢ | 00g |00V j00v (2879 |BI'8T 82" V|86 N 08-09 g 9 ///z\
e A B Bl B 14t | lg6 g logoeT | — (SE°F00°09 | SFONTHD | 08 | 0ST-6¥1 [wome-red HO ; STA
H°D
0s% | 1 €Ly |0ST (36°€T 216 67" |75 19 08-09 |
R i e B e + 1+ lorrer 668 | — 1627¢(L9°T9 PPSOINTHYD | 06 | LIT-STT [wme-1ed| (-dFHD "H® § H) HIHD- qIA
005 | SLg 00v 8% 11 {00703 28 V|69V
— * | — | — | = | Y — lceTT |98°6T | — 116°%|18°9% | STO'NT'H''D | 9 | L0Z-S0T |auezusg ND *HD *HD- BIA
wyl mp | eg egl rgt oy lurgl sg spuizof | % | Do'd'W | 1wAfog q ‘ON
Bung  |goat-umes g oA--muas S N |D|H| D Te[MAo]OTY | PIRIA punodumo)
“(jux | $n -ou0d 1qquy TUI) LAUANOY 01UA UF | Y (punog/ phoy) swmijeuy
(1A)

W HN HN 0S8 TH®) 2V HN-d

S Sl9&L



SLy 38°8 |79°T1L 3€ V|01° LS .
— — — - - — T 1968 LroTr | — oz HPI LS | SFOSNT'MYD | oL | Sge-veg |ouemn . YIIA
e \
09S | 00€ 0oF 0$ ¥L'8 |38°1L 18°€/3€° €S du
o — — — TR — 168 |OLTIL | — (39°8i8F eS| SSOCNT'H'D | SL | 082-6.% | HOPV SIIA
zl..ly.TI
00V | 90S 5L sLe 01" 11 |o€ 61 88°F|8L°8¥ foﬁ/\,,
+ o= - — T 188 91 1S0°6T | — |9L°%(86°8% | SFO'NT'HTD | 9 | Shz-#¥z |[ouemm 40 JTIA
meU %l
sLe | oese | 961 4 0S | 00T ¥8°8 |0Z'0T 98°%(18°59 . ﬁ\wz
++ EE IR — — Rl B +++ 99°L 1S0°0T | — |6L°%/€0°99 | SFON 3% 20 cg S8 |[oueyI 5,98 SITA
yo -
N
05 08¢ £0S | 0S¢ 0911 |ST' 91 9¢°¢|81° ¢S A
— G+ =+t _— — i “++ — wwOﬂ QN.QH — .,__\,vm Oo.mm ‘ mnoﬂZSmfu Qmw NN#ION\H —Oﬂﬂ@—um mmU muHHNV
€. -
k , HO wx
0sT 00" TT [8T %1 T cﬂv
L= = b = = — = | — e80T bevl | — v|18'8Y | STONT'HED | 08 | OTT-60T | rouemy ° oTIA
ﬁ : Y
| | o
0ST 3601 |9g %1 8L €g[2e ¥y | |
L — — — | = — — — WLLTOT PTCVT L — oL el Ry | SFONT'H''D | 0L | 183-S8% [Toweagy L 9IIA
, -
0y ; x 29°T1 (00T 29°%/08°9% JH\\E
+ [ — — — — | “ - T TETIT V8TRT | — 16S¥¥9°9% | SFOCNFTHM'D | 09 | €2%-333 | HOOV BIIA.
| T T - . .|
wy | wp | oced | W | TS F oy L wrg | oeg gnuwaoy | 9 | Dyd | aueajog o N
wun g d oa-lwers | 'd oa-wers 5 N DlH J PIOOOON | PIRLA punodmoy
(o /Sn owes ‘qryur tary) pAuanoy wama uy | % (punog /-pboyy) sishfeay
(IIa)

" 0SS " HY v |EN-d
9 9qe],




SYNTHESIS OF NEW DERIVATIVES OF... 117

iit- Formation of VIId-h:

A mixture of T (0.01 M) and 1,3-diketone, namely; acetylacetone
and benzoylacetone; 1:2-diketone, namely; biacetylmonoxime; acid-
anhydride namely; phthalic anhydride, or keto-acids, namely; o-aceto-
benzoic or o-benzoylbenzoic acid (0.015 M) in acetic acid (50-100 ml.)
was hetaed under reflux for 2-4 hr., cooled, poured into water, filtered
and the solid obtained was crystallized from the proper solvent to give
the titled compounds.
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