This article was downloaded by:

On: 29 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1
4
g

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

; S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290
¢ Silicon
i and the Related Elements
[ SYNTHESIS AND APPLICATION OF SOME NEW 5-
i e SULFONYLHETEROCYCLO-8-QUINOLINOL DERIVATIVES
: ! Ali A. Abdel Hafez?; Ibrahim M. A. Awad?
* Chemistry Department, Faculty of Science, Assiut University, Assiut, Egypt
;
t
¢

To cite this Article Hafez, Ali A. Abdel and Awad, Ibrahim M. A.(1992) 'SYNTHESIS AND APPLICATION OF SOME
NEW 5-SULFONYLHETEROCYCLO-8-QUINOLINOL DERIVATIVES', Phosphorus, Sulfur, and Silicon and the Related
Elements, 71: 1, 253 — 259

To link to this Article: DOI: 10.1080/10426509208034519
URL: http://dx.doi.org/10.1080/10426509208034519

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509208034519
http://www.informaworld.com/terms-and-conditions-of-access.pdf

14: 28 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1992, Vol. 71, pp. 253259 © 1992 Gordon and Breach Science Publishers S.A.
Reprints available directly from the publisher Printed in the United States of America.
Photocopying permitted by license only

Communication

SYNTHESIS AND APPLICATION OF SOME
NEW 5-SULFONYLHETEROCYCLO-
8-QUINOLINOL DERIVATIVES

ALI A. ABDEL HAFEZ+ and IBRAHIM M. A. AWAD
Chemistry Department, Faculty of Science, Assiut University, Assiut-Egypt

(Received September 18, 1991; in final form May 12, 1992)

A new series of 5-(4'-arylidine-3’-methyl-5'-ox0-4’,5’-dihydropyrazol-1-yl-sulfonyl)-8-quinolinols (1,_.)
were prepared via the reaction of 5-(3'-methyl-5'-0x0-4',5'-dihydropyrazol-1-yl-sulfonyl)-8-quinolinols
with selected aldehydes. These compounds were condensed with hydrazine, hydroxylamine, urea and
thiourea to give 5-(3’-methyl-5'-acetyl-4'-substituted pyrazolo-[3’,4’-c]pyrazol-1-yl-sulfonyl)-8-quino-
linols (2,_.), 5-[3'-methyl-4'-substituted pyrazol-1-yl-sulfonyl-[3’,4'-clisoxazolo-]quinolinols (3,_.) and
5-[3'-methyl-4’-substituted pyrazol-1-yl-sulfonyl{3’,4'-c]pyrimidine-6' one (thione)]-8-quinolinols (4,_,,
5.-.) respectively. Metal chelate of 2, , 4 and 3, ,, 4 with Fe?*, Cu?*, Hg?* have been synthesized and
characterized by elemental and IR spectral analysis. The synthesized compounds were biologically
screened in vitro to study the structure activity relationship and the effect of complexation and the type
of metal cation on the more biologically active compounds.

Key words: Pyrazolino[3',4’-c]pyrazolo-, isoxazolo-, and pyrimidino-(thiono-)-8-quinolinol.

INTRODUCTION

Sulfonamides are drugs of known therapeutic importance.!~3 Extensive efforts have
been made to prepare new members of pyrazolines,*'* isoxazolines'*~'7 and
pyrimidinethiones!” for their wide application in different fields, but the title com-
pounds were not mentioned before.

RESULTS AND DISCUSSION

The reaction of 5-[3'-methyl-5'-oxo-4',5"-dihydropyrazol-1-yl-sulfonyl}-8-quinolinol with
the selected aldehydes in the presence of triethylamine gave a new series of 5-[4'-
arylidine-3'-methyl-5'-oxo0-4',5'-dihydropyrazol-1-yl-sulfonyl]-8-quinolinols (1, .). These
compounds were identified by elemental analysis as well as by IR and "H-NMR spectral
data. IR spectra showed absorption bands at 1680-1660 cm ! (vCOCH=—CH—), 1600
cm~! (vC=C) and at 3345 cm~! (vOH). 'H-NMR spectra showed chemical shifts at
52.85 (s, 3H, CHy), 67.10 (s, 1H, =CH-R), 86.65-8.00 (m, 11H, aromatic) and
85.40 (s, 1H, OH group).

Interaction of 1,_. with hydrazines, hydroxylamine, urea and thiourea under the
experimental conditions gave the corresponding 5-[3'-methyl-5'-acetyl-4'-substi-
tuted pyrazolo[3',4'-c]pyrazol-1-yl-sulfonyl]-8-quinolinols (2, .); 5-[3'-methyl-4'-

+Author to whom correspondence should be addressed.
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substituted pyrazol-1-yl-sulfonyl[3’,4'-c]-isoxazolo]-8-quinolinols (3,_.) and 5-[3'-
methyl-4-substituted pyrazol-1-yl-sulfonyl[3’,4'-c]-pyrimidine-5,6-dihydro-6' one
(thione)-8-quinolinols (4,_,, 5,_.) respectively, as shown in Scheme I.

The structure of these compounds was proved from the elemental analysis as
well as by IR and 'H-NMR spectral data. IR spectra showed absorption bands at
1600 cm~! (vC=N), 1720-1700 cm~' (vC=O0) and 3350 cm~' (vOH) for N-
acetylpyrazoline derivatives 2,; at 1190-1050 cm ! (v-isoxazoline ring), 1610 cm ™1
(vC=N) and 3350 cm~! (vOH) for 3, and at 1170 cm~! (vC=S), 1490 cm!
(vC—N—S) and 3350 cm ! (vOH) for the pyrimidine thione derivatives 5,. The
'H-NMR spectra showed chemical shifts at 62.85 (s, 3H, CH,), 62.35 (s, 3H,
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CH,CO), 66.70-8.00 (m, 13H, aromatic) for compound 2,; 62.80 (s, 3H, CHy),
86.60-7.90 (m, 13H, aromatic) for 3,; 62.50 (s, 3H, CH,), 62.10 (s, 3H, COCH,)
and §6.95-7.95 (m, 12H, aromatic) for compound 2;.

Interaction of compounds 2, ,, 4, 3, 5.« With the appropriate amounts of metal salt
solution gave the corresponding complexes, 2, ;, 4 and 3, ,, 4. The IR spectra showed
a broad absorption at 3200-3300 cm ~! due to hydrogen bonding.!8:*° On this basis,
the intramolecular hydrogen bonded chelate structures (—O—H—N) have been
proposed for the ligands. A critical examination of the spectra of metal chelates
indicates that the band at 3200 cm~! present in the ligands is shifted to higher
values (35003300 cm 1) in the chelates and are not present in the original ligands.
The disappearance of hydrogen bonded—OH in the ligands and its reappearance
in the metal chelates are suggestive of O—M—N bond formation, where M is a
metal atom. The bonds between 1600—1490 cm ™! are due to aromatic rings. The
overall study and the analytical data show that the ligands form chelates of the
type ML, (1:1 molar ratio) where L = ligand.

Biological Results

The antibacterial activities of the newly synthesized heterocyclic ligands and their
metal Cu*?, Hg*2?, Fe*? chelates showed variable activities against the bacteria
used. Compounds 1,_. showed weak activities; whereby compounds 2, . and 3, .
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TABLE I
Physical and analytical data of compounds 2,_.~5

a-e*

L J
Yield m.p. Molecular formula Calculated /Found %
Comp .
% (°C) (M.w.) C H M S Ccl
la 65 2435 CZOHlSOQNBS 61.06 3.81 10.68 8..15 -
(393.42) 61.00 3.72 10,55 8.04 -
b 55 328-30 CZlH1704N3S 61.91 4.21 10.31 7.87 -
(407.45) 61.75 4.12. 10.29 7.71 -
c 74 210-12 C21H1705N3S 59.57 4,05 9.92 7.57 -
(423.45) 59.60 4.00 92.70 7.42 -
d 70 238-40 C20H1406N45 54,79 3.22 12.78 7.31 -
(438.42) 54.61 3.12 12.68 7.27 -
e 59 256-8 c?0“14°4”35C1 56.14 3.30 2.82 7.49 8.29
(427.87) 56.23 3.20 9.70 7.38 8.19
2a 58 118 C22H19OQNSS 58.79 4.26 15.58 7.13 -
(449.49) 58.63 4.14 15.40 :7.00 -
b 47 178 C23H2104NSS 59.60 4,57 15.11 6,92 -
(863.52) 59.64 4.32 15.00 6.75 -
c 60 193-5 C?BHZlOSNSS 57.61 4.41 14,60 6.69 -
(479.52) 57.58 4,27 14,48 6.52 -
d 50 202-4 C22H1606N65 53.44 3.67 17.00 6.48 -
(494.49) 53.20 3.58 16.66 6.20 -
e 45 308-10 c77H1e°u”55C1 54,60 3.75 14.47 6,63 7.33
(483.94) 54,68 3.63 14,40 6.40 7.46
3, 64 270 C20H1604Nu5 58.81 3.95 13.73 7.84 -
(408.44) 58.70 3.81 13.54 7.60 -
b >58 320 c21H180uNas 59.70 4,29 13.26 7.59 -
(422°.47) 59.90 4.30 13.10 7.61 -
[ 62 166-8 C21H1805N45 57.53 4,14 12.78 7.31 -
(438.47) 57.60 4,21 12.58 7.28 -
d 68 >320 C20H1506N55 52.98 3.33 15.44 7.07 ~
(453.44) 53.01 3.30 15.28 7.10 -
e 56 >320 C20H1504N45C1 54,24 3.41 12.65 7.24 8.01
(442,88) 54.17 3.40 12.60 7.30 7.89
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Table I (Continued)

*
Yield m.p. Molecular formula Calculated /Found %
Comp.,
% (°C) (M.W.) c H N S c1
4, 66 278 C21H170uN55 57.92 2.94 16.08 7.30 -
(435.46) 58.01 4.00 16.16 7.27 -
b 56 210 CooH g0 NS 58.79 4.26 1?.58 7.13 -
(449.49) 58.69 4.34 15.51 7.21 -
c 70 >320 C22H1905N55 56.77 4,11 15.05 6.89 -
(465.49) 56.68 4,20 14.92 6.95 -
d 62 >320 Cy M g0cN,S 52.50 3.36 17.49 6.67 -
(480.46) 52.58 3.29 17.54 6.75 -
e 60 238 €y H g0 NgSCL 53.68 3.43 14.90 6.82 7.54
(469.91) 53.77 3.37 14.96 6.76 7.46
5, 62 >320 CyHy705NS, 55.86 3.80 15.51 14.20 -
(451.53) 55.97 3,91 15.40 15.00 -
b 56 178 sz“19°3“552 56.76 4.11 15.04 13.77 -
(465.56) 56.85 4.20 15.12 13.69 -
c 65 190 CaoHig0,NsS, 54,87 3.98 14.54 13.32 -
(481.,56) 54.76 3.91 14.61 13.25 -
d 60 >320 Ch1H1g05MS, 50.80 3.25 16.93 12.92 -
(496.53) 50.91 3.18 16.85 13.01 -
e 58 110 C, H1603N55,C1  51.90 3.32 14,41 13.20 7.30
(485.97) 51.81 3.25 14.50 13.12 7.23

* All compounds gave satisfactory C, +0.16; H, =0.11.

showed a scattered activities. Metal chelates 2, ,, 4, and 3, , exerted predominant
activities against the majority of the bacteria. Interestingly, the more potent com-
plexes are that with mercury metal.

EXPERIMENTAL

All melting points are uncorrected and all chemical and solvents were reagent grade. Infrared spectra
were determined with a PERKIN ELMER 599 B spectrophotometer using the KBr wafer technique.
'H-NMR spectra were carried out in CDCl; using a Varian EM 390 (90 MHZ) spectrometer.

5-(4'-Arylidine-3'-methyl-5'-oxo-4',5'-dihydropyrazol-1-yl-sulfonyl)-8-quinolinol. These compounds were
obtained by gentle fusion of 5-[3'-methyl-5"-0x0-4',5'-dihydropyrazol-1-yl-sulfonyl]-8-quinolinol (0.02
mole) with the selected aldehydes (0.02 mole) in the presence of a few drops of triethylamine, followed
by reflux with ethanol (30 ml) for 1 hr. The reaction mixture was allowed to cool and acidified with
dilute acetic acid. The precipitate formed were collected by filtration, washed with water then with 5
ml methanol and recrystallized from ethanol. These compounds gave green colour when their alcoholic
solution were treated with FeCl; solution. Data are given in Table 1.

5-(3'-Methyl-5'-acetyl-4' -substituted pyrazolo[3',4'-c] pyrazol-1-yl-sulfonyl)-8-quinolinols (1,.,). A mixture
of (0.002 mole) of compound 1,_. and (0.002 mole) of 98% hydrazinehydrate in 20 ml of glacial acetic
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TABLE II

Physical and analytical data of metal chelates 2, ;, 4—3, , 4

Compd, m.p. Yleld Holecular formula Calculated’lFoumlm
No. oC % (M.W.) N S cl
Z'a 281-3 8) (C22 19 hNSS) Cu 14,55 6.66 -

(962.52) .71 6.73
>)20 6 (C22H1904NSS)2H9 12.74 5.83 -
(1099.57) 12.82 5.21
>320 73 (Cz? 19 NSS)ZFeCL 14,14 6.48 3.58
(990.28) 14,25 6.42 .61
b 275-7 78 (C J *l WM S) Cu 14,14 6.47 -
(290, 58) 14,22 6.55
311-13 81 (CZluzlouNSS)?Hg 12.42 5.69 -
(1127.63) 12.39 5.59
>320 75 (C?JH?]O“NSS)?FeCl 13.75 6.30 3.48
(1018,.34) 13.84 €6.39 3,52
d >320 a8 (C?? 18 ( 5) Cu 15.97 6.09 -
(1052.52) L5.92 6.12
.268-70 82 (C?, la NGS)ZHg 14.13 5.39 -
(1189,.57) 14,17 5.42
>320 74 (C.,1 18 ﬁanleeCI 15.56 5.%4 31.28
(1080.28) 15.62 5.87 3.31
J'a >320 [:}3 (czu"lr " “S) Cu 12.73 7.28 -
(880,42) 12.7¢6 7.32
312-14 78 (C20 16 » “S) Hg 1L.01 6.30 -
(1017.47) 11.10 6.25
287-9 71 (CZU 1( N“S)ZFeCI 12.34 7.06 3.90
(908.18) 12.26 7.11 3.88
.t -
)’b >320 81 (°21“1s°u"45)2c“ 12.3) 7.06
(908.48) 12.26 7.15
278-80 83 (C11 13 o,N S)ZBg 10,72 6.13 -
(1045.53) 10.69 6.22
306-8 68 (CWLHLBO“N S)aFeCI 11,97 6.8% 3.79
(936.24) 12,01 6.9t 3.93
d 296-8 78 (Czu lS N 5) Cu 14.,4) 6.60 -
(970, uz) 14,54 6.72
310-12 81 (C?” lSOGN S) 12.65 5.79 -
(1107.,47) 12.55 5,81
>320 72 (Cz()"lsnn"ss)zré“ 18,03 6.42  3.55
(998.18) 14,00 6.61 3.65

* All compounds gave satisfactory C, +0.15; H, +0.12.
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acid was heated under reflux for 8 hr. The reaction mixtures were cooled, whereby the corresponding
products were precipitated. The products were filtered off, washed with alcohol and recrystallized from
dioxane. Data are given in Table 1.

5-[3'-Methyl-4'-substituted pyrazol-1'-yl-sulfonyl{3',4'-c]isoxazolo-]-8-quinolinols (3,_.). A mixture of
(0.002 mole) of compound 1,_., (0.004 mole) or hydroxylamine hydrochloride and (0.001 mole) of
KOH in 30 ml absolute ethanol was heated under reflux for 10 hr. The reaction mixture was concentrated,
neutralized with dilute HCI, whereby the corresponding products were precipitated. The products were
filtered off, washed with ethanol and recrystallised from ethanol. Data are given in Table I.

5-[3'-Methyl-4'-substituted pyrazol-I'-yl-sulfonyl(3' ,4'-c]-pyrimidine-5',6'-dihydro-6'-one (thion)]-8-qui-
nolinols (4,_,, 5,..). A mixture of (0.002 mole) of compound 1,_,, (0.002 mole) of urea (thiourea),
(0.002 mole) of potassium hydroxide in 30 ml of absolute ethanol was heated under reflux for 12 hr.
The reaction mixture was concentrated, neutralised with dilute HC1, whereby the corresponding products
4, ., 5._. were precipitated. The products were filtered off, washed with water and recrystallized from
alcohol. Data are given in Table I.

Complexation. The ligands (0.1 M) in ethyl alcohol were treated with (0.1 M) aqueous solution of
the metal salt at 50—-60°C. The resulting precipitates of the chelate were digested on a water bath for
30 min., filtered and washed with hot distilled water and dried. The physical data are depicted in Ta-
ble 11.

Biological Screening. The tested compounds were dissolved in sterile dimethylformamide 0.5 mg/disk
(Whatman No. 3 filter paper, 0.5 cm diameter). The antibacterial spectrum of the synthesized com-
pounds and their chelates was screened and tested with six strains of Gram-positive bacteria namely
Bacillus cereus, Staphylococcus aureus, Micrococcus luteus; and Gram-negative bacteria namely: Serratia
sp., Escheriea coli, Pseudomonas actuginosa.

The culture medium for bacteria was nutrient agar (NA) (composed of beef extract, 3 gm, peptone,
5 gm, agar, 15 gm/L. and adjusted to pH 7 before sterilization at 121°C for 20 min).
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