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ABSTRACT

4-(Isatin-3-ylideneamino)benzoic acid, was synthesized and converted into 4-(isatin-3-ylideneamino)benzoyl
chloride. Hydrazinolysis of the acid chloride afforded4-(isatin-3-ylideneamino)benzohydrazide. The latter
compound was used as a key precursor for the synthesis of pyrazole, triazole, phthalazine, thiadiazole, and
oxadiazole derivatives via its reaction with different electrophilic reagents. Structures of all synthesized compounds
were elucidated from FT-IR, *H-NMR, mass spectroscopy and elemental analyses. Some of the synthesized
heter ocycles were screened against selected microbesto test their antimicrobial activity.
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INTRODUCTION

Isatin, its Schiff and Mannich bases are repordexhibit a broad range of biological and pharmagigial
properties. They are widely used as starting maltefor the synthesis of a variety of heterocycbenpounds and as
substrates for drug synthesis[1]. Isatin moiety v&hobiological activities such as antioxidant andti-an
inflammatory[2], antimicrobial[3-5], antitubercuis§s,7], anticancer[8], anti-HIV[9], antiviral[101],
anticonvulsant activities[12,13]. Numerous isatieridatives have shown ixitro anti-tumor activity against T-
47D(breast), NCI-H322M(lung) andSNB-75(CNS) canmelt lines”. Also, the anti-tumor effects of isatinsviitro
and invivo against (SH-SY5Y) cells were investigated [15pbrRoted by the above facts and in continuation of ou
program of identification of new candidates thatyrba valuable in design and synthesis of biologjcattive leads
[16-18], we report a facile synthesis of new isat@rivatives bearing differeM-heterocyclic moieties using 4-(2-
oxoindolin-3-ylideneamino)- benzohydrazig@as a starting material.

EXPERIMENTAL SECTION

Instrumentation

Melting points were determined in open capillariesing GALLENKAMP melting point apparatus and are
uncorrected. FT-IR spectra (KBr disc) were recorded Perkin-Elmer model 1720 FT-IR spectromelideNMR
spectra were recorded on a Varian Gemini NMR Spewter 300 MHz using TMS as internal standard. All
reactions were monitored byTLC using aluminum ailgel plates 60 F245. Elemental analyses and amthial
activity were carried out at the Micro Analyticaéfter, Faculty of Science, Cairo University, Egypt.

Chemistry

4-(2-Oxoindolin-3-ylideneamino)benzoic acid (1)

A mixture of isatin (10 mmol) and 4-aminobenzoiédaglOmmol) in absolute ethanol (20 mL) containacgtic
acid (0.5 mL)was heated under reflux for 4h. Thacte®n mixture was concentrated, cooled, and thendd
precipitate was filtered, washed with water, dréedl recrystallized from ethanol to gi¥teOrange (93%), mp 288-
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290°C; IR (KBr, cm): v3500-2500 (br, OH, NH), 1725 (C=0, isatin ring) 866C=0, acid), 1616 (C=N). EI-MS:
m/z 266 [M']. Anal. calcd. for GsH1gN,Os; C, 67.67; H, 3.79; N, 10.52. Found: C, 67.62;.Bl13N, 10.55.

4-(2-Oxoindolin-3-ylideneamino)benzoyl chloride (2)
A mixture of 1 (10 mmol)and thionyl chloride (10 mL) was refluxed a water bath for 2h. The excess thionyl
chloride was removed under reduced pressure to2gitdch was usethsitu.

4-(2-Oxoindolin-3-ylideneamino)benzohydrazide (3)

To a stirred solution o2 (10 mmol)in absolute ethanol (20 mL), (10 mmol) lofdrazine hydrate was added
dropwisely over a period of 30 min., while maintaie temperature below 45. The reaction mixture was then
refluxed for 1h. After cooling and concentratiohetobtained solid was filtered, dried and recrliged from
ethanol to afford. Light brown (86%), mp 195-19T; IR (KBr, cm?): v 3435, 3185 (OH/NH, Nk, 1714 (C=0),
1605 (C=N).'"H-NMR (DMSO-ds): & (ppm) 5.45 (br, 2H, NJ exchangeable), 6.91-7.53 (m, 8H, Ar-H), 8.28 (s,
1H, NH, exchangeable), 10.98 (s, 1H, NH, exchanig¢akI-MS: m/z 280 [M']. Anal.calcd. for GsH1.N,O,; C,
64.28; H, 4.32; N, 19.99. Found: C, 64.33; H,412920.03.

5,6,7,8-Tetrabromo-2-[4-(2-oxoindolin-3-ylideneamin)benzoyl]-2,3-dihydrophthalazine-1,4-dione(4)

A mixture of 3 (10 mmol) and tetrabromophthalic anhydride (10 Mymodioxane (20 mL) containing acetic acid
(0.5 mL) was refluxed for 7h. The reaction mixtwas concentrated under reduced pressure and thsitkpsolid
was filtered, dried, and recrystallized from (DMBtar) mixture to givel. Brown (62%), mp 151-158; IR (KBr,
cm): v3432, 3200 (OH, NH), 1721 (C=0), 1610 (C=R)I-NMR (DMSO-ds): 5 (ppm) 6.82-8.14 (m, 8H, Ar-H),
9.07 (s, 1H, NH, exchangeable), 11.60 (s, 1H, Nidhangeable).Anal.calcd. for{,,Br;N4,O4; C, 38.05; H, 1.39;
N, 7.72. Found: C, 38.06; H, 1.42; N, 7.68.

1-[4-(2-Oxoindolin-3-ylideneamino)benzoyl]pyrazolidne-3,5-dione (5)

(20 mmol) of compoun® and (10 mmol) of diethyl malonate in absolute rtig20 mL) were refluxed for 6h. The
obtained solid, after cooling, was collected byrdilion, dried and recrystallized from (methanol®va mixture to
give 5. Yellow(71%), mp 220-2ZZ; IR (KBr, cm'): v 3396, 3255 (OH, NH), 2933(CH, aliphatic), 1717586
(C=0), 1607 (C=N).EI-MSm/z 348 [M']. Anal. calcd. forGH1,N,Os; C, 62.07; H, 3.47; N, 16.09. Found: C,
62.04; H,3.44; N, 16.13.

3-[4-(3,5-Dimethyl-1H-pyrazole-1-carbonyl)phenylimino]indolin-2-one (6)

Equimolar quantities (10 mmol) & and acetylacetone in absolute ethanol (20 mL) atoimy few drops of
triethylamine were refluxed for 12h. The reactioixtore was concentrated and poured onto ice-HCd, e
resultant solid was filtered, washed with dilutehagtol, dried and recrystallized from ethanol to egi.

Yellow(78%), mp 190-19%; IR (KBr, cm?): v3385, 3244 (OH/NH), 2981 (CH, aliphatic), 1716 (Q=Q606
(C=N). EI-MS:m/z 344 [M"]. Anal. calcd. forGeH¢N4O,; C, 69.76; H, 4.68; N, 16.27. Found: C, 69.80;.54 N,

16.24.

3-[4-(3-Methyl-5-0x0-4,5-dihydro-H-pyrazole-1-carbonyl)phenylimino]indolin-2-one (7)

A mixture of3 (10 mmol) and ethyl acetoacetate (10 mmol) in khitsethanol (20 mL) was heated under reflux for
4h. The reaction mixture was concentrated and ahedd precipitate was filtered, washed with watkred and
recrystallized from ethanol to giveé Brown (69%), mp 132-13€;IR (KBr, cm'): v3420, 3250 (OH/NH), 2980
(CH, aliphatic), 1719, 1657 (C=0), 1611 (C=NjI-NMR (DMSO-ds): & (ppm) 1.35 (s, 3H, C§), 4.37 (s, 2H,
CH,), 7.24-8.27 (m, 8H, Ar-H), 11.59 (s, 1H, NH, exobaable).Anal.calcd. for GH14N4O5; C, 65.89; H, 4.07; N,
16.18. Found: C, 65.86; H,4.10; N, 16.21.

3-[4-(5-Imino-3-oxopyrazolidine-1-carbonyl)phenyliminolindolin-2-one (8)

A mixture of 3 (10 mmol) and ethyl cyanoacetate (10 mmol) in aliscethanol (20 mL) was refluxed for 8h. The
reaction mixture was concentrated and the depositid was filtered, dried, and recrystallized fronethanol to
give 4. Bright yellow (74%), mp 200-202C; IR (KBr, cm?): v3388, 3229 (OH/NH), 2982, 2928 (CH, aliphatic),
1715, 1660 (C=0), 1605 (C=NYH-NMR (DMSO-<d): & (ppm) 4.36 (s, 2H, CH, 5.90 (s, 1H, C=NH,
exchangeable), 7.24-8.07 (m, 8H, Ar-H), 11.594, NH, exchangeable), 11.75 (s, 1H, NH, exchanig¢aBnal.
calcd. for GgH1aNs03; C, 62.24; H, 3.77; N, 20.16. Found: C, 62.263H6; N, 20.19.

N'-(2-Oxoindolin-3-ylidene)-4-(2-oxoindolin-3-ylidereamino)benzohydrazide(9)

A mixture of3 (10 mmol) and isatin (10 mmol) in absolute ethg@® mL) containing glacial acetic acid (0.5 mL)
was refluxed for 4h. The reaction mixture was com@ged, cooled and the obtained solid was filtedrtéd, and
recrystallized from ethanol to giv& Deep brown (56%), mp 146-143; IR (KBr, cni®): v 3434, 3250 (OH, NH),
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1728 (C=0), 1614 (C=N).EI-MSn/z 409 [M'].Anal.calcd. for GsH;sNsOs; C, 67.48; H, 3.69; N, 17.11. Found: C,
67.41; H,3.74; N, 17.08.

General procedure for synthesis of compounds(10a,b)

A mixture of 3 (10 mmol) and carbonyl compounds (10 mmol) namaligtophenone and cinnamaldehyde in
absolute ethanol (20 mL) was heated under reflux6f8h. The reaction mixturewas refrigerated owgnhi The
formed precipitate was filtered, washed with watieied and recrystallized from proper solvent toiaf 10a,b

4-(2-Oxoindolin-3-ylideneamino)N'-(1-phenylethylidene)benzohydrazide(10a)

Reddish-brown (48%, acetic acid), mp 174<F6IR (KBr, cm?): v 3411, 3190 (OH, NH), 2978, 2925 (CH,
aliphatic), 1717 (C=0), 1605 (C=N}d-NMR (DMSO-dy): & (ppm) 2.24 (s, 3H, CH), 7.11-8.18 (m, 13H, Ar-H),
8.45 (s, 1H, NH, exchangeable), 11.55 (s, 1H, Nddhangeable).Anal. calcd. fob{El1gN4O,; C, 72.24; H, 4.74; N,
14.65. Found: C, 72.26; H,4.69; N, 14.57.

4-(2-Oxoindolin-3-ylideneamino)N'-(3-phenylallylidene)benzohydrazide(10b)

Brown (63%, methanol), mp 230-2%2 IR (KBr, cnmi®): v 3380, 3218 (OH, NH), 3066 (CH, aromatic/olefinic),
1720 (C=0), 1618 (C=N).Anal. calcd. fob4:gN,O,; C, 73.08; H, 4.60; N, 14.20. Found: C, 73.03;4t56; N,
14.23.

Potassium?2-[4-(2-oxoindolin-3-ylideneamino)benzoylydrazinecarbodithioate(11)

To a stirred solution o8 (10 mmol) in absolute ethanol (20 mL), potassiuydrbxide (20 mmol) and carbon
disulphide (40 mmol) were added within half an hdtie mixture was diluted with absolute ethanol {il5) and
stirred at room temperature for 12h. Dry ether f20Q was then added and the separated solid wasefilt washed
with portions of ether and recrystallized from etblato give1l. Brown (64%), mp > 300C; IR (KBr, cmi): v
3448, 3370 (OH, NH),1703 (C=0), 1599 (C=N). Anezdlcd. for GeH1;KN,O,S;; C, 48.71; H, 2.81; N, 14.20.
Found: C, 48.68; H,2.85; N, 14.18.

3-[4-(4-Amino-5-mercapto-H-1,2,4-triazol-3-yl)phenylimino]indolin-2-one (12)

Method A: A mixture of carbodithioaté1 (10 mmol) and hydrazine hydrate (10 mmol) in acatid (80%, 20 mL)
was heated under reflux for 2h. The separated wasdfiltered, washed cold water, driedand recrijzéal from
acetic acid to afford2.

Method B: (10 mmol) of the acid derivative and thiocarbohydrazide (10 mmol) were fused imrdsbath at 240
°C for 2h. Hot water was added and the product wésated by filtration, dried and recrystallizeaiin acetic acid
to afford12. Brown (86%), mp 209-219C; IR (KBr, cm'): v 3442, 3364, 3228 (OH, NH, NH 1712 (C=0), 1618
(C=N).EI-MS:m/z 336 [M'].Anal. calcd. for GgH1-NgOS; C, 57.13; H, 3.60; N, 24.98. Found: C, 57.093138; N,
25.00.

3-[4-(5-Mercapto-1,3,4-oxadiazol-2-yl)phenyliminojdolin-2-one (13)

A solution of 11 (10 mmol) in ethanol (20 mL) containing hydroclidoacid(5 mL) was refluxed for 1h. The
obtained solid, after cooling, was collected byrdiion, dried and recrystallized from ethanol iwegl3. Dark
brown (61%), mp 268-27C; IR (KBr, cm®): v 3425, 3250 (OH, NH), 1708 (C=0), 1605 (C=N), 12Z5S).EI-
MS: mVz 322 [M']. Anal. calcd. forGeH1gN,O.S; C, 59.62; H, 3.13; N, 17.38. Found: C, 59.5%.H7; N, 17.39.

2-[4-(2-Oxoindolin-3-ylideneamino)benzoyllhydrazinearbothioamide(14)

A mixture of 3(10 mmol), ammonium thiocyanate (30 mmol) and hgttoric acid (5 mL) in ethanol (25 mL)was
refluxed for 16h. The solvent was evaporated aedréisidue was added to crushed ice with stirrifge fiesulted
precipitate was filtered, dried and recrystalliZesim ethanol to givel4. Shiny grey (52%), mp 155-15TC; IR
(KBr, cm): v 3422, 3203 (OH, NH, NB), 1717 (C=0), 1609 (C=N), 1278 (C=S).EI-M8/z 339 [M'].Anal.calcd.
for CieH13Ns50,S; C, 56.63; H, 3.86; N, 20.64. Found: C, 56.663184; N, 20.67.

3-[4-(4,5-Diamino-4H-1,2,4-triazol-3-yl)phenylimino]indolin-2-one (15)

A mixture of thiosemicarbazide derivativel (10 mmol) and hydrazine hydrate (5 mL) was refluf@d2h. The
mixture was cooled, poured onto crushed ice, ardfthmed solid was filtered, washed with wateredrand
recrystallized from ethanol to givis. Brown (72%), mp 225-227C; IR (KBr, cm?): v 3358, 3264 (OH, NH, N§),
1720 (C=0), 1613 (C=NH-NMR (DMSO-d): & (ppm) 5.55 (s, 2H, NH exchangeable), 6.10 (s, 2H, NH
exchangeable), 6.91-8.05 (m, 8H, Ar-H) 11.74 (s, lIH, exchangeable). Anal. calcd. forg8:5N;O; C, 60.18; H,
4.10; N, 30.70. Found: C, 60.15; H,4.09; N, 30.75.
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3-[4-(5-Amino-1,3,4-thiadiazol-2-yl)phenylimino]indolin-2-one (16)

Method A: A mixture of isatin Schiff's basd (10 mmol) and thiosemicarbazide (10 mmol) in phasph
oxychloride (10 mL) was refluxed on water bath Tbr After cooling, the reaction mixture was pouosdo crushed
ice dropwisely. The formed precipitate was filterdded and recrystallized from ethanol to affa&l

Method B: A mixture of thiosemicarbazide derivativiel (10 mmol) and concentrated sulphuric acid (6 mL}y wa
stirred at room temperature for 1h then heated atembath at S for 2h. The reaction mixture was poured onto
crushed ice, neutralized with concentrated ammoriiydroxide. The precipitate was filtered, washethwvater,
dried and recrystallized from ethanol to affdél Brownish-black (82%) mp 171-17€; IR (KBr, cm): v 3379,
3210 (OH, NH, NH), 1708 (C=0), 1600 (C=N).EI-MSw/z 321 [M']. Anal. calcd. for GH1;NsOS; C, 59.80; H,
3.45; N, 21.79. Found: C, 59.84; H, 3.42; N, 21.82.

General procedure for synthesis of compounds(17a,b)

A suspension 08 (10 mmol) in absolute ethanol (15 mL) was addec toell-stirred solution of the respective
monosaccharide namely; glucose or galactose (10l)mimavater (2 mL) and glacial acetic acid (0.5 mDhe
mixture was heated under reflux for 5-7h, conceettand left to cool. The formed precipitate wéterfed, washed
with water, dried and recrystallized from ethamobive17a,h

4-(2-Oxoindolin-3-ylideneamino)N'-[(2 S,3R,4R,5R)-2,3,4,5,6-pentahydroxyhexylidene]- benzohydrazidg 7a)
Brown (77%) mp 160-16Z; IR (KBr, cni'): v3412, 3227 (OH, NH),3060 (CH, aromatic), 2979 (@Hiphatic),
1717 (C=0), 1606 (C=N).EI-MSw/z 442 [M"]. Anal. calcd. for GH,,N,O-; C, 57.01; H, 5.01; N, 12.66. Found: C,
56.98; H, 4.99; N, 12.70.

4-(2-Oxoindolin-3-ylideneamino)N'-[(2 S,3R,4S,5R)-2,3,4,5,6-pentahydroxyhexylidene]- benzohydrazidél 7b)
Brown (81%) mp 165-16T; IR (KBr, cm'): v3427 (OH, NH), 3085 (CH, aromatic), 2976, 2929 (@liphatic),
1717 (C=0), 1608 (C=N).Anal.calcd. for#,,N40;; C, 57.01; H, 5.01; N, 12.66. Found: C, 57.00;5:03; N,
12.68.

N'-Formyl-4-(2-oxoindolin-3-ylideneamino)benzohydraide(18)

A solution of3 (10 mmol) in formic acid (15 mL) was refluxed f8h. The deposited solid, after cooling, was
filtered, washed several times with water, dried agcrystallized from aqueous ethanol to gid2 Brown (76%)
mp 234-236C; IR (KBr, cm): v3398, 3276 (OH, NH), 1714 (C=0), 1604 (C=N).EI-M&z 308 [M']. Anal.
calcd. for GgH1oN4O3; C, 62.33; H, 3.92; N, 18.17. Found: C, 62.35;.B03N, 18.14.

3-[4-(1,3,4-Oxadiazol-2-yl)phenylimino]-1-acetylindlin-2-one(19)

A mixture of 18 (10 mmol) and freshly distilled acetic anhydrid® ¢hL) was refluxed for 6h, concentrated, and the
excess solvent was evaporated under reduced pee3he oil residue was solidified in petroleum et#@-60 (10
mL). The formed precipitate was separated by fittrg dried and recrystallized from acetic acidgtee 19. Dark
brown (67%) mp 181-18€; IR (KBr, cm'): v 1714 (C=0), 1599 (C=N), 1174 (C-O).EI-M&z 332 [M']. Anal.
calcd. for GgH1,N,4O3; C, 65.06; H, 3.64; N, 16.86. Found: C, 65.02;.633N, 16.89.

3-[4-(1,3,4-Thiadiazol-2-yl)phenylimino]indolin-2-ane(20)

A mixture of 18 (10 mmol) and phosphorus pentasulphide (10 mmabynidine (10 mL) was heated under reflux
for 11h. After cooling, the reaction mixture wasuped onto ice-HCI and stirred for 10 min. The fochpmrecipitate
was collected by filtration, washed several timéth acidified water, dried and recrystallized frdmnzene to give
20. Light brown (84%) mp227-22€; IR (KBr, cm): v 3422, 3225 (OH/NH), 3060 (CH, aromatic), 1706 (§=O
1602 (C=N).'H-NMR (DMSO-d): & (ppm) 6.60-8.10 (m, 9H, Ar-H andCH of thiadiazol&)L.30 (s, 1H, NH,
exchangeable). Anal.calcd. for;oN4OS; C, 62.73; H, 3.29; N, 18.29. Found: C, 62.683133; N, 18.23.

N'-(2-Chloroacetyl)-4-(2-oxoindolin-3-ylideneamino)enzohydrazide(21)

To a well-stirred solution 08 (10 mmol) in DMF (15 mL), chloroacetyl chlorideQ(Inmol) was added through 10
min. Stirring was continued for further 2h, thee tleaction mixture was refrigerated overnight. Tésulted solid
was filtered, dried and recrystallized from (DMFfed mixture to give21l. Brownish-violet (72%) mp 296-29€;
IR (KBr, cmi): v 3442, 3277 (OH, NH). 1722 (C=0), 1614 (C=N), 783). EI-MS: m/z 356/358 [M/ M* + 2].
Anal. calcd. for G;H.3CIN,Os; C, 57.23; H, 3.67; N, 15.70. Found: C, 57.22313; N, 15.76.

3-{4-[5-(Chloromethyl)-1,3,4-thiadiazol-2-yl]phenylmino}indolin-2-one(22)

A mixture 021(10 mmol) and phosphorus pentasulphide (10 mmabyndine (10 mL) was refluxed for 9h. After
cooling, the reaction mixture was poured onto ic&-Hrhe formed precipitate was filtered, washedesalvtimes
with acidified water, dried and recrystallized fragthanol to give22. Yellowish-brown (56%) mp271-27G@; IR
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(KBr, cm™): v 3418, 3232 (OH/NH), 3062 (CH, aromatic), 2975 (@kphatic), 1716 (C=0), 1614 (C=Nji-NMR
(DMSO-dg): 6 (ppm) 4.24 (s, 2H, C})l, 6.90-8.24 (m, 8H, Ar-H), 10.96 (s, 1H, NH, exobeaable). Anal. calcd. for
C;7H11.CIN,OS; C, 57.55; H, 3.12; N, 15.79. Found: C, 57.573H0; N, 15.81.

3-{4-[5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-yl]phenlymino}indolin-2-one (23)

To a solution 088 (10 mmol) and 4-chlorobenzaldehyde (10 mmol) ydichloromethane (25 mL) was added ceric
ammonium nitrate (10 mmol). The reaction mixturesviaated under reflux and stirring for 14h. Walér fhL)was
added and the mixture was extracted with chlorof8rrl5 mL). The organic layer was separated aneddiThe
solvent was evaporated andthe crude product wagstatlized from dichloromethane to gi&8.Brown (83%)
mp142-144C; IR (KBr, cm'):v 3398, 3247 (OH/NH), 3062 (CH, aromatic), 1723 (¢=0508 (C=N). EI-MSm/z
400 [M']. Anal. calcd. for G,H13CIN4O; C, 65.92; H, 3.27; N, 13.98. Found: C, 65.88323; N, 14.02

RESULTS AND DISCUSSION
As a part of our ongoing studies in developing h@rgimicrobials, we report the synthesis of newassl of isatin
derivatives. Thus, 4-(2-oxoindolin-3-ylideneaminenzoic acid(1) was prepared by Condensation oiiseith 4-

aminobenzoic acid. Reaction of compouhdvith thionyl chloride gave 4-(2-oxoindolin-3-ylideamino)benzoyl
chloride@) which was reacted with hydrazine hydrate in aliteobthanol and gave the acid hydraAdécheme 1).

0 N COOH
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N
i i
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N

N H
3 2
Reagents and conditions: a) EtOH, AcOH; b) SOCI,; ¢) N;H4.H,O, EtOH

Scheme 1
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Scheme 2
Reagents and conditions: a) Tetrabromophthalic anhydride, dioxane; b) Diethyl malonate, EtOH; c) Acetylacetone, EtOH, Et3N; d) Ethyl
acetoacetate, EtOH; €) Ethyl cyanoacetate, EtOH; f) Isatin, EtOH, AcOH; g) Acetophenone/ cinnamaldehyde, EtOH, AcOH

Hydrazides are useful intermediate for synthesiwvarfous heterocyclic compounds [19-22]. The redgtiof3

towards some electrophilic reagents was studietl thieé aim of preparation of biologically active éreicycles.
Thus, the reaction of the hydraz&lwith tetrabromophthalic anhydridein dioxane ga8ehg8-tetrabromo-2-[4-(2-
oxoindolin-3-ylidene- amino)benzoyl]-2,3-dihydrophtazine-1,4-dione4. While the reaction of3 with active

methylene group containing-compounds namely; diethglonate, acetylacetone, ethyl acetoacetate armdiyl

cyanoacetate afforded pyrazole derivatibes$, 7 and 8.1t was deduced that the reaction betw&eand ethyl
cyanoacetate gave the cyclized prodinbt the open on@' as the FT-IR spectrum didn't show any absorptiakp
for the cyano group @&N). Also, condensation 8fwithisatin, acetophenone and/or cinnamaldehydklgikthe
hydrazone derivative8 and10a,l respectively, &cheme 2).
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Scheme 3
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Reagents and conditions: a) CS,, KOH, EtOH; b) N,H4.H,0, AcOH; c) EtOH, HCI; d) NH,SCN, EtOH, HCI; €) N;H4.H,O; f) H,SO4; g)
Glucose/galactose, EtOH, AcOH; h) Thiocarbohydrazide, fusion; i) Thiosemicarbazide, POCl;

Moreover, addition of carbon disulphide and potasshydroxide to a well-stirred ethanolic solutidihydrazide3
afforded the carbodithioate derivati¥®é. Compoundll was cyclized to the 1,2,4-triazole derivativ2through the
reaction with hydrazine hydrate. Compouriwas synthesized by an alternative mettiadthe fusion of the acid
with thiocarbohydrazide. Also, carbodithioate dative 11 was cyclized to 1,3,4-oxadiazole derivativ@in acidic
solution. Thiosemicarbazide derivatives are coneidéo be important compounds for the constructiba variety
of heterocycles [23-25]. Reaction of ammonium thatate with compoun8 yielded thiosemicarbazide derivative
14 which was cyclized to 1,2,4-triazolé and 1,3,4-thidiazole derivativd$, respectively. Compount6 was also
synthesized through the reaction between the istiff's basel and thiosemicarbazide in PQCGlycosides
17a,bwas synthesized by condensatior3afith glucose and/or galactosé&clieme 3).

Arl = 0]
N
\
Ac
Scheme 4
Reagents and conditions: a) HCOOH; b) Ac;O; c) P,S;, pyridine; d) Chloroacetyl chloride, DMF; €) P,Ss, pyridine; f) 4-chlorobenzal dehyde,
CHCl,, CAN

FurthermoreN-formyl derivative18 was obtained from the reaction of formic acid withhydrazide3. Compound
18 was cyclized to the 1,3,4-oxadiazole derivath@in acetic anhydride and to the 1,3,4-thiadiaz@dwative 20
through the reaction with phosphorus pentasulpiideyridine. Also, reaction o8 with chloroacetyl chloride in
DMF gave N-chloroacetyl derivative?l which was cyclized with phosphorus pentasulphimél 8,4-thiadiazole
derivative 22. Finally, hydrazide3 was converted to the 1,3,4-oxadiazole derivafi@gia its reaction with 4-
chlorobenzaldehyde using ceric ammonium nitrateNCAs catalyst,Scheme 4).
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Antimicrobial activity

The antimicrobial activity(irvitro)of some synthesized compounds was determined siggime bacteria and fungi
using Tetracycline and Amphotericin B as standarimdcrobial agents by using the agar diffusion moelf26].
The obtained zones of inhibition were presentethlie 1, which indicated that most of the syntheiderivatives
have moderate-to-good antibacterial activities poor antifungal activities.

Table 1: Antimicrobial activity in vitroof some synthesized compounds

Zone of inhibition mnYmg of sample
Compd. No. Escherichia | Staphylococcus | Aspergillus | Candida
coli aureus flavus albicans
3 11 12 - 9
4 13 15 - -
5 11 12 9
6 11 11 -
7 12 13 -
8 10 11 -
9 16 18 - 9
12 17 17 9 10
13 13 14 - -
16 10 13 9 11
17a 15 20 - -
19 12 12 -
Tetracycline 31 28 -- -
Amphotericin B -- -- 16 20
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