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ABSTRACT

A series of the new derivatives of hydrazones of sugars have been synthesized by acid catalyzed condensation of
substituted phenyl hydrazine with corresponding sugars. The compounds have been characterized by IR, NMR and
spectral analysis. All the synthesized compounds are evaluated for antimicrobial activity.
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INTRODUCTION

Carbohydrates participate in various vital processhowing important physiological and biologicetidties. In a
recent review, Becker and coworkers [1] emphasthatithe introduction of pharmacophores into sugemplates
that possess dense stereochemical information éxegllent strategy for the development of bioacttempounds
with rich structural diversity. Free reducing sugé&hemiacetal), which are often available from redtsources,
react witha-heteroatom nucleophile hydrazide to give cyclicampside adducts in predominanhanomeric form
or the open chain hydrazone tautomer [2-5]. In,f#itis intrinsic chemoselective condensation redgtiof
carbohydrates has been skillfully employed in nwusrapplications, including biotin labeling [6—8&rmation of
glycoarrays [9-11], glycan capture for structurald afunctional glycomics [12-14], and the generatioh
glycopeptide analogues [15,16].

Hydrazones containing an azometine (Schiff baseHN&CH- group possess various bioactivities such as
antimicrobial, anticonvulsant, analgesic, antiinflaatory, antiplatelet, antitubercular and antituahcactivities
[17]. A very famous example is the isonicotinic cadiydrazide (isoniazid) which showed very high bitary
activity towards Mycobacterium tuberculosis H37Rv in vivo. Researchers synthesized isoniazid- hydrazones
derivatives that were reported to have inhibitariidty in mice infected with various strains BF. tuberculosis and

also showed less toxicity in these mice than isodifil8] because of the blockage of -NH2 group.senhiéndings
further support the growing importance of the sgsth of hydrazide-hydrazones compounds [19].

As part of our ongoing research program focusecupe synthesis of biologically active moleculesréhin the
present context, we carry the work based on iraratppn of hydrazide moiety in some sugars by gis3a
chlorophenyl hydrazine and 4-chlorophenyl hydrazifiee synthesized compounds are screanned for iartioral
activitie were we found that some of the synthesizempounds shows significant antimicrobial adigt
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MATERIALS AND METHODS

Chemistry

All reagents were obtained from commercial supplend used without further purification. Reactiosogress was
monitored through thin layer chromatography (TL®) mre-coated Merck alu-foil plate (silica gel 60542 0.25
mm thickness) visualized by iodine vapors. Meltipgints were determined by open capillary method ared
uncorrected. IR spectra were recorded (in KBr pglllen SCHIMADZU spectrophotometer.1H NMR specterev
recorded on an Avance/Bruker 300/400 MHz spectrtgpheter using TMS as an internal standard. All NMR
Spectra were obtained in DMSO d6/deuterated chdonof(CDCI3); chemical shifts are reported in partyr
million, and coupling constant in hertz (Hz). Mpltcities are reported as follows: s (singletjddublet), t (triplet),

m (multiplet). The mass spectra were recorded orNEE SHIMDZU (Q2010 PLUS) in EImode spectrometer and
mass values are reported in m/z.

General procedure of Hydrazones of Aldoses (D1-8)

To a solution of 3—Chloro Phenyl hydrazine (5mm)ethanol (15ml) was added Aldose (5mm) and acetid a
(0.1ml) the mixture was heated under reflux for . The yellowish white solid that separated witered
washed with ethanol and recrystalize from ethanol.

Microbiology

The anti-bacterial activity of the synthesized commuds was tested against four gram + ve bact8w@aalfylococcus
aureus ATCC 9144 Saphylococcus epidermidis ATCC 155 Micrococcus luteus ATCC 4698 andBacillus cereus
ATCC 11778) and three gram — ve bacteksaclerichia coli ATCC 25922Pseudomonas aeruginosa ATCC and
Klebsiella pneumoniae ATCC 11298) using nutrient agar medium (Hi-Medigbaeatories, India). The antifungal
activities of the compounds were tested against ftingi namelyAspergillus niger ATCC 9029 andAspergillus
fumigatus ATCC using sabouraud dextrose agar medium (Hi-Meédlzoratories,India).

Paper disc diffusion technique: The sterilized78 (autoclaved at 120°C for 30min)diam (40 50°C) was
inoculated (1mL/100mL of medium) with the suspens{d@d05 cfu mL-1) of the micro-organism (matched to
McFarland barium sulphate standard) and pouredargetridish to give a depth of 3-4 mm. The papgregnated
with the test compounds (100 pg/disc) was placethersolidified medium. The plates were pre-incabddbr 1 hr

at room temperature and incubated at 37°C for 2d 48 hrs for anti-bacterial and anti-fungal aci@st
respectively. Ciprofloxacin (100 pg/disc) and Flonamole (100 pg/disc) were used as standard fotanterial and
anti-fungal activities, respectively. The observzede of inhibition is presented in Table-2.

Table 1: Spectral Data of selected compounds

Compounds Spectral Data

IR (KBr): 3578 (O-H Stretching), 3368 (N-H Stretol), 3030 (Ar-H Stretching), 2985 (C-H Stretchingd (C=N), cm-1; 1H
NMR (300 MHz, DMSO-d6)8 8.12 (s, 1H, -NH), 7.4 (s, 1H,), 7.33-6.28 (m, #H), 4.79 (S, 1H, —CbJ, 3.91 (S, 1H,-OH),
D1 3.6€-3.33 (m, 4k-0OH), 3.1-2.89 (m, 4H, ppm; Mass (m/z), 34 (M+ ion).

IR (KBr): 3560 (O-H Stretching), 3370 (N-H Stretb), 3035 (Ar-H Stretching), 2980(C-H Stretching)2§C=N), cm-1; 1H
NMR (300 MHz, DMSO-d6)5 8.15 (s, 1H, -NH), 7.53 (s, 1H,), 7.23-6.38 (m, #-H), 4.65 (S, 1H, —C}J, 3.81 (S, 1H,-OH),
D2 3.53-3.21 (m, 4H,-OH), 3.03-2.69 (m, 4H,) ppm; Bl&%/z), 304 (M+ ion).

IR (KBr): 3540 (O-H Stretching), 3349 (N-H Stretb), 3027 (Ar-H Stretching), 2977 (C-H Stretching) (C=N), cm-1; 1H
NMR (300 MHz, DMSO-d6)5 7.91 (s, 1H, -NH), 7.2 (s, 1H,), 7.10-6.11 (m, #H), 4.82 (S, 1H, —Cb), 3.74 (S, 1H,-OH),
D3 3.48-3.19 (m, 4H,-OH), 2.97-2.68 (m, 4H,) ppm; Bl&w/z), 304 (M+ ion).

IR (KBr): 3590 (O-H Stretching), 3375 (N-H Stretap), 3035 (Ar-H Stretching), 2990(C-H Stretching@§C=N), cm-1; 1H
NMR (300 MHz, DMSO-d6)5 8.22 (s, 1H, -NH), 7.6 (s, 1H,), 7.40-6.35 (m, MH), 4.82 (S, 1H, —CH), 3.93 (S, 1H,-OH),
D4 3.74-3.41 (m, 4H,-OH), 3.24-2.92 (m, 4H,) ppm; Bl&%/z), 304 (M+ ion).

IR (KBr): 3578 (O-H Stretching), 3368 (N-H Stretol), 3030 (Ar-H Stretching), 2985 (C-H Stretchingd (C=N), cm-1; 1H
NMR (300 MHz, DMSO-d6)8 8.12 (s, 1H, -NH), 7.4 (s, 1H,), 7.33-6.28 (m, #:H), 4.79 (S, 1H, —CbJ, 3.91 (S, 1H,-OH),
D5 3.68-3.33 (m, 4H,-OH), 3.11-2.89 (m, 4H,) ppm; Bl&w/z), 304 (M+ ion).

IR (KBr): 3560 (O-H Stretching), 3370 (N-H Stretnb), 3035 (Ar-H Stretching), 2980(C-H Stretchindd26C=N), cm-1; 1H
NMR (300 MHz, DMSO0-d6)5 8.15 (s, 1H, -NH), 7.53 (s, 1H,), 7.23-6.38 (m, M#-H), 4.65 (S, 1H, —C}), 3.81 (S, 1H,-OH),
D6 3.53-3.21 (m, 4H,-OH), 3.03-2.69 (m, 4H,) ppm; Bl&%/z), 304 (M+ ion).

IR (KBr): 3540 (O-H Stretching), 3349 (N-H Stretb), 3027 (Ar-H Stretching), 2977 (C-H Stretching)& (C=N), cm-1; 1H
NMR (300 MHz, DMSO-d6)5 7.91 (s, 1H, -NH), 7.2 (s, 1H,), 7.10-6.11 (m, #H), 4.82 (S, 1H, —Cb), 3.74 (S, 1H,-OH),
D7 3.48-3.19 (m, 4H,-OH), 2.97-2.68 (m, 4H,) ppm; Bl&%/z), 304 (M+ ion).

IR (KBr): 3590 (O-H Stretching), 3375 (N-H Stretp), 3035 (Ar-H Stretching), 2990(C-H Stretching@§C=N), cm-1; 1H
NMR (300 MHz, DMSO-d6)5 8.22 (s, 1H, -NH), 7.6 (s, 1H,), 7.40-6.35 (m, #H), 4.82 (S, 1H, —Cb), 3.93 (S, 1H,-OH),
D8 3.74-3.41 (m, 4B-OH), 3.2+-2.92 (m, 4H,) Ppm; Mass (m/z), 304 (M+ ic
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RESULTS AND DISCUSSION

The derivatives of Aldose hydrazones i.e (D1-8) eveynthesized by the reported method as shown hierfse.
Hydrazones of aldoses from 3—Chloro Phenyl Hydeznd 4-Chloro Phenyl Hydrazine was prepared bjngdd
the substituted Chloro Phenyl Hydrazine in ethanotespective sugar in the presence of acetid fcigives

hydrazones of sugars.

Fig. 1: Reaction of sugar hydrazones

Cl

Al4 B2 D13

Table 2: Physical data of synthesized compounds (E18)

Sr. NO. | Product Product Structure Yieldsin% | MPin°C
OH OH
1 D1 80 180-182
Cl
2 D2 84 175-177
Y cl
OH OH
3 D3 79 210-213
Cl
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OH OH
4 D4 A A 75 220-222
N
5 D5 83 195-198
6 D6 80 245-248
OH OH
7 D7 82 288-291
8 D8 85 240-243

The structures of the synthesized compounds weigdalted through analytical and on the basis ottspkdata.
The 1H NMR spectrum showed the presence of singlets 2.2-7.6 ppm for NH proton and presences of
multilpates in aromatic region shows introductidnasomatic nucleus. The IR spectrum exhibited shzapd at
3350-3370 for N-H and a characteristic band at018320 cm-1 for -C=N stre. The clears disappea&aficC=0

band of aldehyde at 1720 cm-1 confirms the coratéms of sugar with corresponding phenylhydrazine.

Table 1. Antimycobacterial activity results of thesynthesized compounds (3a-3p)

Pelagia Research Library

Invitro activity - zone of inhibition (in mm)
Compound| Gram + ve bacteria 1Brave bacteria Fungi
Saureus | Sepidermidis | M.luteus | B.cereus | E.coli | P.aeuriginosa | K.pneumoniae | Aniger | Afumigatus
D1 5 7 6 5 3 4 3 8 7
D2 9 11 8 7 6 4 5 10 12
D3 8 9 9 6 5 6 5 12 8
D4 1C 12 1C 8 5 4 7 13 1C
D5 7 10 9 7 6 8 8 11 9
D6 15 18 16 15 12 10 13 19 15
D7 12 10 13 11 9 8 10 15 13
D8 10 12 11 09 8 9 8 14 12
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CONCLUSION

In the present study a serious of hydrazones ofrsuagrivatives were synthesized and screened feir th
antimicrobacterial activities. The structure of t@mpounds were established on the basis of satisfaspectral
analysis. Some of the synthesized compound shomfghitory activity against gram + and Gram —ve béet in
primary screening assays especially compound D2,084 D7 and D8 possess significant anti-bactexma anti-
fungal activity when compared to standard drug (@flpxacin and Fluconazole for anti-bacterial amdi-&ungal
respectively). In conclusion, the present studyhjgnts the importance of hydrazone of sugars featuesponsible
for the antimicrobial activities and therefore msgrve as a lead molecule for further modificationobtain
clinically useful novel entities.
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