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Herein we report a series of novel 8-hydroxyquinoline-5-sufonamide derivatives,
which were synthesized, characterized and tested as antimicrobial agents in vitro. The
reaction of the key intermediate 8-hydroxy-7-iodoquinoline-5-sulfonyl chloride with
different secondary amines, aromatic amines, glycine and hydrazine hydrate, followed
by reaction of hydrazide derivative  with various ketonic and mono acid anhydride
compounds yielded the desired sufonamide derivatives. All the new compounds were
characterized by spectral and elemental analyses. Some of the newly synthesized final
compounds were evaluated for their in vitro antibacterial and antifungal activities against
pathogenic strains. The preliminary screening results indicated that most of the
compounds demonstrated moderate to good antibacterial and antifungal activities,
comparable to the standard drugs.

Key words: 8-Hydroxy-7-iodoquinoline; Hydrazide-hydrazone derivatives;
Schiff,s bases; Antimicrobial activities.

Resistance to antibiotics is one of the
major challenges facing treatment of bacterial
infections, highlighting the need for novel
antibacterial compounds that are effective towards
resistant strains. Consequently, the search for new
antimicrobial agents will always remain an
important and challenging task for medicinal

chemists. Quinoline is an important heterocyclic
contained in various classes of pharmacological
agents that can play an important role in
biochemical processes1,2. A number of compounds
incorporating quinoline have been clinically used
as antifungal, antibacterial and antiprotozoic
drugs3–9 as well as antituberculotic agents10–13,
antibiotic14,15, antileishmanial16, antimalarial17-19,
antihypertensive20, anti-proliferative 21,22, anti-
depressant23, anticonvulsant24, antiinflammatory25,
antioxidant26,  HIV integrase inhibitors (e.g.,
FZ41),27,28 and  anticancer activities 29-31. Some
quinoline analogs showed also antineoplastics
activity32. This moiety forms the core structural
unit of a number of biologically interesting
compounds, such as gastric acid secretion
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inhibitors33. Iodofunctionalized organic molecules
have established themselves as versatile
intermediates in synthetic organic chemistry based
on the ability of iodo substituent’s to facilitate
carbon-carbon bond formation and metal
exchange34. In view of this, we are of the opinion
that, several 7-iodo-8-hydroxyquinoline derivatives
linked to different Sulfonamides and hydrazones
may possess remarkable pharmacological activity.
Hence, we embarked on the synthesis of title
compounds to improve specificity and efficiency
of these scaffolds against microorganisms.

RESULTS   AND  DISCUSSION

The title compounds were synthesized by
a series of reactions as shown in Schemes 1, 2. The
required key intermediate 8-Hydroxy-7-
iodoquinoline-5-sulfonyl chloride (1) was
synthesized by stirring 8-hydroxy-7-iodoquinoline-
5-sulfonic acid with chlorosulfonic acid at room
temperature followed by treating the chloro
derivative 1 with different secondary amines to
afford the corresponding sulfone derivatives 2a-d
and 3a,b. The key intermediate 1 was then
converted to Sulfonamides 4a-c and 5a,b by heating
it with arylamines and glycine respectively
(Scheme 1).

The hydrazones 7 and 8 were prepared
through reaction of acid hydrazide 6 with
substituted aromatic aldehydes and  aldohexose
sugar in the presence of ethanol and catalytic
amount of acetic acid. Condensing 6 with
cyclohexanone and mono acid anhydrides in glacial
acetic acid gave rise to the corresponding
sulfonamides derivatives 9-12, respectively
(scheme 2). The newly synthesized compounds
were characterized by 1H NMR,13C NMR, IR, MS
and elemental analysis.
Antimicrobial evaluation

The in vitro preliminary antimicrobial
screening of newly synthesized compounds
against antibacterial and antifungal strains was
screened by considering zone of inhibition of
growth with their different concentrations using
tetracycline (30ug) and erythromycin (25ug) as
standards. The antimicrobial screening revealed
that, few of the tested compounds showed good
inhibition against various tested microbial strains
compared to the standard drug. Compound 6 is

found to be more potent against Pseudomonas
aeruginosa, Salmonella typhi and Escherichia
coli than the reference drugs tetracycline and
erythromycin. Compounds 2b and 5b exhibited
excellent antibacterial activity against
Staphylococcus aureus and  Escherichia  coli.
respectively. Remaining compounds showed
moderately or no activity against all the strains. It
is interesting to note that compounds 2a, 2b and 6
displayed good antibacterial as well as antifungal
activities against most pathogenic strains. Results
of antimicrobial studies have been presented in
Table 1.
Antimicrobial screening

The antimicrobial activities for ten of the
newly synthesized compounds were tested against
representative pathogenic Gram positive, Gram
negative and yeast strains by using the paper disc
diffusion method [35]. In this method, two agar
media; nutrient agar [36]) for bacteria and
Sabouraud agar [37] for the yeast strains were
prepared and sterilized by autoclaving at 120 ºC
and 1.5 atm for 20 min. The agar plates were poured,
left to cool down and after solidification they were
inoculated with the bacterial and yeast strains by
streaking. The synthesized compounds were
dissolved in methanol at a final concentration of
10 mg/ml and 5 µl of each compound was loaded
on a sterile filter paper disc (5 mm diameter; 50 µg
per disc). The filter paper disc was then transferred
aseptically into the inoculated agar plates along
with commercially available tetracycline and
erythromycin discs as positive controls and
methanol as the negative control for comparison.
The plates were then incubated at 37 ºC for 24 h for
bacteria and at 30 ºC for 48-72 h for fungi. After
incubation, diameters of the inhibition zones
around the paper discs were measured in mm as an
indication of the antimicrobial activities of the
compounds.

EXPERIMENTAL

Chemistry
All melting points were uncorrected and

were taken on a Boetius melting point microscope.
The infrared (IR) spectra were recorded on a Bruker-
Vector 22, Germany, using KBr discs at
microanalytical center, Cairo university. 1H and 13C
NMR spectra were performed on a Varian Gemini
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300 MHz spectrometer or Jeol, JöEL 500 MHz
instruments, using tetramethylsilane (TMS) as
internal standard.  All chemical shifts are quoted in
´ values using parts per million scale (ppm)
downfield from TMS. Mass Spectra were recorded
on  a Hewlett-Packard 5988 A (1000 Hz) instrument,
Shimadzu GCMS-QP-1000EX mass spectrometer
at 70 ev, using the electron impact technique (EI).
Elemental analysis were performed by the
microanalytical unit at Cairo University and the
results was found within the acceptable limits of
the calculated values. All reactions were monitored
by TLC using precoated Aluminum sheet silica gel
Merck 60F

254
 plates and detection of the

components was made by short and long UV light.
8-Hydroxy-7-iodoquinoline-5-sulfonyl chloride(1)

8-hydroxy-7-iodoquinoline-5-sulfonic
acid (20 mmol) and chlorosulfonic acid (8 ml) was
stirred at room temperature overnight. Then, the
reaction mixture was poured into ice-water and the
formed yellow precipitate was filtered off, dried
and crystallized from methanol to obtain the desired
sulfonyl chloride derivative 1 in 76% yield; m.p.
263-265 oC; IR (KBr, cm-1) ν

max
: 3468 (OH); 1HNMR

(DMSO-d
6
) δ: 7.35 (t, 1H, 8-HQ), 8.12 (d, 1H, 8-HQ),

8.41 (s, 1H, 8-HQ), 9.02 (d, 1H, 8-HQ), 11.53 (br s,
1H, OH, exchangeable with D

2
O); 13CNMR (DMSO-

d
6
) ́ : 79.35, 122.84, 127.98, 134.16, 136.31, 139.14,

143.10. 152.32, 161. 25; MS: m/z 369 [M]+; Anal.
calcd. For C

9
H

5
ClINO

3
S: C, 29.25; H, 1.36; N, 3.79.

Found: C, 29.17; H, 1.23; N, 3.67%.
7-Iodo-5-(substituted-4-ylsulfonyl)quinolin-8-ol
(2a-d) and 8-Hydroxy-7-iodo-N-substitutedquin-
oline- 5- sulfonamide (3a,b)

7-Iodo-8-Hydroxyquinoline-5-sulfonyl
chloride (1) (10 mmol) was dissolved in dry MeOH
(30 mL) and heated to reflux. Then different
secondary amines namely, morpholine, piperazine,
piperidine, N-methyl piperazine, N,N-bis
dimethylamine and N,N-2-hydroxyethylamine (20
mmol) was added dropwise. After 3-5 h of heating
the resulted mixture was concentrated in vacuo
and the resulting oil put into dichloromethane (50
mL). The precipitate formed was filtered off and
recrystallized from MeOH to afford the title
compounds 2a-d and 3a,b, respectively.
7-Iodo-5-(morpholin-4-ylsulfonyl)quinolin-8-ol
(2a)

Yield 66%; m.p. 183-185 oC; IR (KBr, cm-1)
ν

max
: 3481 (OH); 1HNMR (DMSO-d

6
) δ: 3.01 (t, 4H,

2CH
2
), 3.81 (t, 4H, 2CH

2
), 7.31 (t, 1H, 8-HQ), 8.09 (d,

1H, 8-HQ), 8.45 (s, 1H, 8-HQ), 9.05 (d, 1H, 8-HQ),
11.41 (br s, 1H, OH, exchangeable with D

2
O);

13CNMR (DMSO-d
6
) ́ : 43.79, 66.02, 79.10, 122.81,

Table 1. The antimicrobial activities of compounds2a, 2b,2c,3b,3c, 5b, 6, 7, 8 and
11expressed as inhibition zones of growth in mm against the used test organisms.

Test
Organisma B.s. S.a. M.l. P.a. S.t. E.c. P.v. M.p. C.a. C.g.
Compound

2a 12 - 10 - - ±b ± 15 15 -
2b 18 22 - ±b 10 19 13 - 29 22
2c ± - - - - - - - - -
3b - - - - - - - - - -
3c 9 - 9 - - - ± 13 - -
5b 19 22 - 7 9 14 12 - 27 20
6 20 33 - 38 38 42 9 - 27 21
7 8 - 8 - - - ± 9 ± -
8 10 - 10 - - ± ± 13 - -
11 - - - - - - - - - -
Tetracycline 30ug 25 22 20 ± 22 23 18 15 - -
Erythromycin 25ug 36 35 32 11 11 13 25 18 - -

a B.s., Bacillus subtilis; S.a., Staphylococcus aureus; M.l., Micrococcus luteus; P.a., Pseudomonas aerugenosa; S.t.,
Salmonella typhi; E.c., Escherichia coli; P.v., Proteus vulgaris; M.p., Mycobacteriumpheli; C.a., Candida albicans;
and C.g., Candida glabrata.
b±; doubtful result.
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127.61, 133.58, 135.82, 138.22, 143.75. 152.36, 160.04;
MS: m/z 420 [M]+; Anal. calcd. For C

13
H

13
IN

2
O

4
S:

C, 37.16; H, 3.12; N, 6.67. Found: C, 37.09; H, 3.07;
N, 6.51%.
7-Iodo-5-(piperazin-4-ylsulfonyl)quinolin-8-ol (2b)

Yield 61%; m.p. 164-166 oC; IR (KBr, cm-1)
ν

max
: 3465 (OH); 1HNMR (DMSO-d

6
) δ: 2.98 (t, 4H,

2CH
2
), 3.35 (t, 4H, 2CH

2
), 7.34 (t, 1H, 8-HQ), 8.05 (d,

1H, 8-HQ), 8.52 (s, 1H, 8-HQ), 9.07 (d, 1H, 8-HQ),
11.48 (br s, 1H, OH, exchangeable with D

2
O);

13CNMR (DMSO-d
6
) ́ : 43.65, 47.31, 79.23, 122.76,

127.54, 133.49, 135.76, 138.29, 143.61. 152.19, 159.82;
MS: m/z 419 [M]+; Anal. calcd. For C

13
H

14
IN

3
O

3
S:

C, 37.24; H, 3.37; N, 10.02. Found: C, 37.18; H, 3.28;
N, 9.92%.
7-Iodo-5-(piperidin-4-ylsulfonyl)quinolin-8-ol (2c)

Yield 70%; m.p. 147-149 oC; IR (KBr, cm-1)
ν

max
: 3509 (OH); 1HNMR (DMSO-d

6
) δ: 1.47 (m, 6H,

3CH
2
), 3.12 (t, 4H, 2CH

2
), 7.31 (t, 1H, 8-HQ), 8.05 (d,

1H, 8-HQ), 8.48 (s, 1H, 8-HQ), 9.03 (d, 1H, 8-HQ),
11.37 (br s, 1H, OH, exchangeable with D

2
O);

13CNMR (DMSO-d
6
) ́ : 25.07, 26.11, 45.17, 79.36,

123.85, 127.43, 132.89, 134.75, 137.59, 143.68. 152.24,
159.96; MS: m/z 418 [M]+; Anal. calcd. For
C

14
H

15
IN

2
O

3
S: C, 40.20; H, 3.61; N, 6.70. Found: C,

40.16; H, 3.55; N, 6.63%.
7-Iodo-5-(N-methylpiperazin-4-ylsulfonyl)
quinolin-8-ol (2d)

Yield 53%; m.p. 196-198 oC; IR (KBr, cm-1)
ν

max
: 3482 (OH); 1HNMR (DMSO-d

6
) δ: 2.47 (s, 3H,

CH
3
), 2.97 (t, 4H, 2CH

2
), 3.29 (t, 4H, 2CH

2
), 7.33 (t,

1H, 8-HQ), 8.01 (d, 1H, 8-HQ), 8.54 (s, 1H, 8-HQ),
9.04 (d, 1H, 8-HQ), 11.42 (br s, 1H, OH, exchangeable
with D

2
O); 13CNMR (DMSO-d

6
) ́ : 41.76,  45.13, 47.66,

79.42, 123.78, 128.12, 132.79, 134.65, 137.52, 143.46.
152.31, 159.74; MS: m/z 433 [M]+; Anal. calcd. For
C

14
H

16
IN

3
O

3
S: C, 38.81; H, 3.72; N, 9.70. Found: C,

38.69; H, 3.61; N, 9.60%.
8-Hydroxy-7-iodo-N,N-diethylquinoline-5-
sulfonamide (3a)

Yield 58%; m.p. 171-173 oC; IR (KBr, cm-1)
ν

max
: 3495 (OH); 1HNMR (DMSO-d

6
) δ: 0.98 (t, 6H,

2CH
3
), 3.37 (q, 4H, 2CH

2
), 7.25 (t, 1H, 8-HQ), 8.06 (d,

1H, 8-HQ), 8.47 (s, 1H, 8-HQ), 9.03 (d, 1H, 8-HQ),
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Fig. 1. Synthetic route to compounds 2-6
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11.35 (s, 1H, OH, exchangeable with D
2
O); 13CNMR

(DMSO-d
6
) ́ : 14.26, 39.18, 79.33, 123.65, 127.42,

132.58, 134.61, 135.87 143.11, 152.24, 159.20; MS:
m/z 406 [M]+; Anal. calcd. For C

13
H

15
IN

2
O

3
S: C,

38.44; H, 3.72; N, 6.90. Found: C, 38.39; H, 3.67; N,
6.83%.
8-Hydroxy-7-iodo-N,N-bis(2-hydroxyethyl)
quinoline- 5-sulfonamide (3b)

Yield 65%; m.p. 229-231 oC; IR (KBr, cm-1)
ν

max
: 3479 (OH); 1HNMR (DMSO-d

6
) δ: 3.41 (t, 4H,

2CH
2
), 4.19 (t, 4H, 2CH

2
), 7.28 (t, 1H, 8-HQ), 8.05 (d,

1H, 8-HQ), 8.49 (s, 1H, 8-HQ), 9.01 (d, 1H, 8-HQ),
11.46, 12.38 (2s, 3H, 3OH, exchangeable with D

2
O);

13CNMR (DMSO-d
6
) ́ : 52.34, 61,82, 79.21, 123.68,

127.39, 132.43, 134.56, 135.80, 143.15, 152.32, 159.26;
MS: m/z 438 [M]+; Anal. calcd. For C

13
H

15
IN

2
O

5
S:

C, 35.63; H, 3.45; N, 6.39. Found: C, 35.59; H, 3.38;
N, 6.31%.

N-(4-Substitutedphenyl)-8-hydroxy-7-iodoquinoline
-5-sulfonamide (4a-c)

Obtained in similar way to compounds 2
from 7-iodo-8-hydroxyquinoline-5-sulfonyl
chloride and different substituted arylamines
namely, p-fluoroaniline, p-amino acetophenone and
p-aminoethylbenzoate.
N-(4-Fluorophenyl)-8-hydroxy-7-iodoquinoline-5-
sulfone (4a)

Yield 64%; m.p. 209-211oC; IR (KBr, cm-1)
ν

max
: 3480 (OH); 1HNMR (DMSO-d

6
) δ: 6.85 (d, 2H,

phenyl), 7.01 (d, 2H, phenyl), 7.33 (t, 1H, 8-HQ),
8.12 (d, 1H, 8-HQ), 8.50 (s, 1H, 8-HQ), 9.09 (d, 1H, 8-
HQ), 9.64, 11.45 (2s, 2H, NH and OH, exchangeable
with D

2
O); 13CNMR (DMSO-d

6
) ́ : 79.23, 115.32,

117.94, 123.17, 127.88, 132.72, 134.71, 135.20, 137.67,
143.22. 150.89, 153.14, 159.79; MS: m/z 444 [M]+;
Anal. calcd. For C

15
H

10
FIN

2
O

3
S: C, 40.56; H, 2.27;

N, 6.31. Found: C, 40.46; H, 2.19; N, 6.19%.

Fig. 2. Synthetic route to compounds 7-12
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N-(4-Acetylphenyl)-8-hydroxy-7-iodoquinoline-5-
sulfonamide (4b)

Yield 57%; m.p. 226-228oC; IR (KBr, cm-1)
ν

max
: 3466 (OH); 1HNMR (DMSO-d

6
) δ: 2.54 (s, 3H,

CH
3
), 6.78 (d, 2H, phenyl), 7.28 (t, 1H, 8-HQ), 7.50

(d, 2H, phenyl), 8.10 (d, 1H, 8-HQ), 8.46 (s, 1H, 8-
HQ), 9.05 (d, 1H, 8-HQ), 9.82, 11.02 (2s, 2H, NH and
OH, exchangeable with D

2
O); 13CNMR (DMSO-d

6
)

´: 27.80, 79.14, 115.47, 123.31, 125.73, 127.56, 129.44,
132.64, 134.75, 135.19, 139.86, 143.27, 152.25, 159.61,
197.99; MS: m/z 468 [M]+; Anal. calcd. For
C

17
H

13
IN

2
O

4
S: C, 43.60; H, 2.80; N, 5.98. Found: C,

43.51; H, 2.69; N, 5.87%.
Ethyl-4-{[(8-hydroxy-7-iodoquinolin-5-yl)sulfonyl]
amino}benzoate (4c)

Yield 62%; m.p. 157-159oC; IR (KBr, cm-1)
ν

max
: 3501 (OH); 1HNMR (DMSO-d

6
) δ: 1.19 (t, 3H,

CH
3
), 4.23 (q, 2H, CH

2
), 6.79 (d, 2H, phenyl), 7.24 (t,

1H, 8-HQ), 7.56 (d, 2H, phenyl), 8.05 (d, 1H, 8-HQ),
8.51 (s, 1H, 8-HQ), 9.02 (d, 1H, 8-HQ), 9.78, 11.37
(2s, 2H, NH and OH, exchangeable with D

2
O);

13CNMR (DMSO-d
6
) ́ : 14.35, 63.02, 79.25, 115.41,

121.45, 123.59, 127.39, 129.87, 132.55, 134.67, 135.24,
139.72, 143.18, 152.37, 159.22, 169.01; MS: m/z 498
[M]+; Anal. calcd. For C

18
H

15
IN

2
O

5
S: C, 43.39; H,

3.03; N, 5.62. Found: C, 43.29; H, 2.93; N, 5.55%.
[(8-Hydroxy-7-iodoquinolin-5-yl)sulfonyl]
amino}acetic acid (5a)

8-hydroxy- quinoline-5-sulfonyl chloride
(1)(10 mmol) was suspended in dry
dichloromethane (50 mL) and then, Glycine (10
mmol) and triethylamine (10 mmol) was added to it
and the mixture was refluxed for 3 h. cooled, filtered
and washed with dichloromethane and ethanol
several times. The precipitate formed was
crystallized from MeOH to afford compound 5a in
87% yield, m.p. 203-205 oC; IR (KBr, cm-1) ν

max
: 3512,

3463 (2OH); 1HNMR (DMSO-d
6
) δ: 4.19 (s, 2H, CH

2
),

7.22 (t, 1H, 8-HQ), 8.12 (d, 1H, 8-HQ), 8.53 (s, 1H, 8-
HQ), 9.07 (d, 1H, 8-HQ), 10.35, 11.56 (2s, 2H, 2OH,
exchangeable with D

2
O); 13CNMR (DMSO-d

6
) ´:

49.01, 79.38, 123.60, 127.48, 132.52, 134.57, 135.78
143.01, 151.93, 159.11, 173.55; MS: m/z 408 [M]+;
Anal. calcd. For C

11
H

9
IN

2
O

5
S: C, 32.37; H, 2.22; N,

6.86. Found: C, 32.29; H, 2.10; N, 6.78%.
Methyl{[(8-hydroxy-7-iodoquinolin-5-yl)sulfonyl]
amino}acetate (5b)

To a solution of 5a (1 g) in methanol (50
mL). Conc. sulphuric acid was added slowly at 0-5
oC over a period of 30 min and refluxed for 2 h.

After quenching into cold water, precipitated solid
was filtered, washed with water, dried and
crystallized from MeOH to afford compound 5b in
93% yield, m.p. 112-114 oC; IR (KBr, cm-1) ν

max
: 3439

(OH); 1HNMR (DMSO-d
6
) δ: 3.81 (s, 3H, CH

3
), 7.25

(t, 1H, 8-HQ), 8.05 (d, 1H, 8-HQ), 8.51 (s, 1H, 8-HQ),
9.03 (d, 1H, 8-HQ), 11.48 (s, 1H, OH, exchangeable
with D

2
O); 13CNMR (DMSO-d

6
) ́ : 46.23, 53.29, 79.45,

123.58, 127.32, 132.46, 134.50, 135.73 142.98, 151.87,
159.10, 171.02; MS: m/z 422 [M]+; Anal. calcd. For
C

12
H

11
IN

2
O

5
S: C, 34.14; H, 2.63; N, 6.64. Found: C,

34.09; H, 2.56; N, 6.58%.
8-Hydroxy-7-iodoquinoline-5-sulfonohydrazide (6)

A mixture of compound 1 (10 mmol) and
hydrazine hydrate (20 mmol) in methanol (30 mL)
was stirred at room temperature for 12 h. The excess
of solvent was distilled off and poured into ice.
The solid thus obtained was filtered, washed with
water and recrystallized from methanol to give
compound 6 in 65% yield, m.p. 127-129 oC; IR (KBr,
cm-1) ν

max
: 3521-3190 (NH

2
, OH, NH); 1HNMR

(DMSO-d
6
) δ: 4.91 (s, 2H, NH

2 
exchangeable with

D
2
O), 7.26 (t, 1H, 8-HQ), 8.05 (d, 1H, 8-HQ), 8.47 (s,

1H, 8-HQ), 9.03 (d, 1H, 8-HQ), 9.67, 11.28 (2s, 2H,
NH, OH, exchangeable with D

2
O); 13CNMR

(DMSO-d
6
) δ: 79.30, 123.55, 127.53, 132.49, 134.62,

135.83 142.90, 151.88, 160.02; MS: m/z 365 [M]+;
Anal. calcd. For C

9
H

8
IN

3
O

3
S: C, 29.60; H, 2.21; N,

11.51. Found: C, 29.52; H, 2.14; N, 11.45%.
8-Hydroxy-7-iodo-N’-(substituted benzylidene)
quinoline-5-sulfonohydrazide (7a,b)

To a suspension of the hydrazide 6 (1
mmol) in dry methanol (30 mL), was added the
appropriate aromatic aldehydes namely,
benzaldehyde and p-isopropylbenzaldehyde (1
mmol) and catalytic amount of acetic acid. The
reaction mixture was allowed to reflux for 3-5 h.
After completion of reaction, the solution was
cooled to room temperature and concentrated
under reduced pressure. The solid separated was
filtered, dried and recrystallized from AcOH/H

2
O

to provide the corresponding hydrazone 7a,b.
8-hydroxy-7-iodo-N’-[(Z)-benzylidene]quinoline-
5-sulfonohydrazide (7a)

Yield 61% yield, m.p. 219-221 oC; IR (KBr,
cm-1) ν

max
: 3475 OH), 3219 (NH); 1HNMR (DMSO-

d
6
) δ: 7.23-7.78 (m, 7H, Ar-H + =CH), 8.03 (d, 1H, 8-

HQ), 8.52 (s, 1H, 8-HQ), 9.01 (d, 1H, 8-HQ), 9.85,
11.64 (2s, 2H, NH, OH, exchangeable with D

2
O);

13CNMR (DMSO-d
6
) ́ : 79.28, 123.47, 126.20, 128.79,



J PURE APPL MICROBIO, 8(SPL. EDN.), NOVEMBER 2014.

635KHALIFA et al.:  SYNTHESIS & ANTIMICROBIAL ACTIVITY OF COMPOUNDS

129.42, 131.25, 132.39, 133.96, 134.27, 136.12, 141.36,
143.17, 151.67, 157.31; MS: m/z 453 [M]+; Anal.
calcd. For C

16
H

12
IN

3
O

3
S: C, 42.40; H, 2.67; N, 9.27.

Found: C, 42.28; H, 2.59; N, 9.18%.
8-Hydroxy-7- iodo-N’-[4-(propan-2-yl)
benzylidene] quinoline-5-sulfonohydrazide (7b)

Yield 54% yield, m.p. 236-238 oC; IR (KBr,
cm-1) ν

max
: 3510 OH), 3210 (NH); 1HNMR (DMSO-

d
6
) δ: 1.36 (d, 6H, 2CH

3
),3.31 (m, 1H, CH),7.11 (t, 2H,

phenyl), 7.24 (t, 1H, 8-HQ), 7.61 (d, 2H, phenyl),
8.05 (d, 1H, 8-HQ), 8.48 (s, 1H, 8-HQ), 9.02 (d, 1H, 8-
HQ), 9.85, 12.06 (2s, 2H, NH, OH, exchangeable
with D

2
O); 13CNMR (DMSO-d

6
) ́ : 23.10, 37.21, 79.33,

123.50, 126.26, 127.42, 129.38, 131.14, 132.41, 134.46,
135.89 141.32, 143.16, 151.29, 152.04, 159.22; MS:
m/z 495 [M]+; Anal. calcd. For C

19
H

18
IN

3
O

3
S: C,

46.07; H, 3.66; N, 8.48. Found: C, 45.97; H, 3.59; N,
8.43%.
8-Hydroxy-7-iodo-N’-(2,3,4,5,6-pentahydroxy
hexylidene) quinoline-5-sulfonohydrazide (8)

A mixture of the hydrazide 6 (1 mmol), D-
mannose (1 mmol), in ethanol (30 mL), and a catalytic
amount of glacial acetic acid (3 drops) was heated
at reflux for 2 h. the reaction mixture was allowed to
cool to room temperature, and the formed
precipitate was filtered off, washed with ethanol,
dried and crystallized from dioxane to give
compound 8 in 57% yield, m.p. 141-143 oC; IR (KBr,
cm-1) ν

max
: 3520-3217 (OH, NH); 1HNMR (DMSO-

d
6
) δ: 3.19–3.6 (m, 2H, 62 -H, 6"-H), 3.40-3.51 (m, 3H,

52 -H, 42 -H, 6¹-OH, D
2
O exchangeable), 4.11 (d, 1H,

5¹-OH, D
2
O exchangeable), 4.31 (d, 1H, 4¹-OH, D

2
O

exchangeable), 4.47 (m, 3H, 22 -H, 32 -H, 3¹-OH, D
2
O

exchangeable), 4.75 (d, 1H, 2¹-OH, D
2
O

exchangeable), 7.24 (t, 1H, 8-HQ), 7.60 (d, 1H, 12 -
H),  7.53 (d, 2H, phenyl), 8.10 (d, 1H, 8-HQ), 8.45 (s,
1H, 8-HQ), 9.04 (d, 1H, 8-HQ), 9.12, 11.86 (2s, 2H,
NH, OH, exchangeable with D

2
O); 13CNMR

(DMSO-d
6
) ́ : 63.87, 67.23, 71.22, 72.30, 73.26, 79.34,

123.50, 127.03, 132.43, 133.82, 136.17, 142.61, 151.29,
153.75, 158.76; MS: m/z 527 [M]+; Anal. calcd. For
C

15
H

18
IN

3
O

8
S: C, 34.17; H, 3.44; N, 7.97. Found: C,

34.09; H, 3.38; N, 7.89%.
N-Cyclohexylidene-8-hydroxy-7-iodoquinoline-5-
sulfonohydrazide (9)

A stirred glacial acetic acid suspension
(20 mL) of hydrazide 6 (10 mmol) and cyclohexanone
(10 mmol), was refluxed for 3 h and then allowed to
cool to room temperature. The separated solid was
collected by filtration, dried, and crystallized from

AcOH/H
2
O to yield the title derivative 9, in 68%

yield, m.p. 153-155 oC; IR (KBr, cm-1) ν
max

: 3489 (OH),
3201 (NH); 1HNMR (DMSO-d

6
) δ: 1.23-1.35 (m, 10H,

CH
2
),7.28 (t, 1H, 8-HQ), 7.59 (d, 2H, phenyl), 8.09

(d, 1H, 8-HQ), 8.42 (s, 1H, 8-HQ), 9.02 (d, 1H, 8-
HQ), 9.46, 11.24 (2s, 2H, NH, OH, exchangeable
with D

2
O); 13CNMR (DMSO-d

6
) ́ : 24.77, 27.12, 28.36,

79.41, 123.53, 127.11, 132.45, 134.26, 135.85, 143.01,
151.34, 159.20, 162.13; MS: m/z 445 [M]+; Anal.
calcd. For C

15
H

16
IN

3
O

3
S: C, 40.46; H, 3.62; N, 9.44.

Found: C, 40.35; H, 3.49; N, 9.32%.
Synthesis of compounds 10-12

A stirred glacial acetic acid suspension
(30 mL) of hydrazide 6 (1 mmol) and mono acid
anhydride derivatives, namely phthalic anhydride,
quinolinic anhydride and 1,2,4,5-tetrachlorophthalic
anhydride (1 mmol), was heated at reflux for 1-3 h.
The reaction mixture was concentrated under
reduced pressure, cooled, and the separated solid
was collected by filtration, dried, and crystallized
from AcOH/ether to yield the corresponding imide
derivatives 10-12, respectively.
N-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)-8-
hydroxy-7-iodoquinoline-5-sulfon- amide (10)

Yield 76%; m.p. 161-163 oC; IR (KBr, cm-1)
ν

max
: 3491, 3227 (OH, NH), 1715 (C=O); 1HNMR

(DMSO-d
6
) δ: 7.18-8.23 (m, 6H, Ar-H), 8.54 (s, 1H, 8-

HQ), 9.05 (d, 1H, 8-HQ), 9.86, 11.60 (2s, 2H, NH and
OH, exchangeable with D

2
O); 13CNMR (DMSO-d

6
)

:́ 81.14, 123.62, 127.43, 128.01, 131.67, 132.58, 133.10,
134.66, 135.29, 143.15, 152.32, 158.73, 165.28; MS:
m/z 495 [M]+; Anal. calcd. For C

17
H

10
IN

3
O

5
S: C,

41.23; H, 2.04; N, 8.48. Found: C, 41.11; H, 2.01; N,
8.33%.
N-(5,7-Dioxo-5,7-dihydro-6H-pyrrolo[3,4-
b]pyridin-6-yl)-8-hydroxy-7-iodo quinoline-5-
sulfonamide (11)

Yield 68%; m.p. 185-187 oC; IR (KBr, cm-1)
ν

max
: 3465, 3198 (OH, NH), 1719 (C=O); 1HNMR

(DMSO-d
6
) δ: 7.22-9.14 (m, 7H, Ar-H), 9.75, 11.89

(2s, 2H, NH and OH, exchangeable with D
2
O);

13CNMR (DMSO-d
6
) ́ : 79.43, 123.57, 127.39, 128.53,

129.16, 132.56, 134.51, 137.11, 139.26, 143.08, 147.15,
152.34, 153.245, 159.47, 165.32, 167.01; MS: m/z 496
[M]+; Anal. calcd. For C

16
H

9
IN

4
O

5
S: C, 38.73; H,

1.83; N, 11.29. Found: C, 38.62; H, 1.72; N, 11.19%.
N-(4,5,6,7-Tetrachloro-1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)-8-hydroxy-7-iodoquinoline-5-
sulfonamide (12)

Yield 73%; m.p. 210-212 oC; IR (KBr, cm-1)
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ν
max

: 3520, 3217 (OH, NH), 17123 (C=O); 1HNMR
(DMSO-d

6
) δ: 7.31 (t, 1H, 8-HQ), 8.10 (d, 1H, 8-HQ),

8.49 (s, 1H, 8-HQ), 9.03 (d, 1H, 8-HQ), 9.68, 11.79
(2s, 2H, NH and OH, exchangeable with D

2
O);

13CNMR (DMSO-d
6
) ́ : 79.48, 123.59, 127.40, 129.32,

132.85, 134.61, 134.26, 135.67, 137.94, 143.19, 152.35,
159.20, 165.37; MS: m/z 633 [M]+; Anal. calcd. For
C

17
H

6
Cl

4
IN

3
O

5
S: C, 32.25; H, 0.96; N, 6.64. Found:

C, 32.12; H, 0.85; N, 6.49%.
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