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SYNTHESIS AND BIOLOGICAL ACTIVITY OF SOME NEW SUBSTITUTED
QUINOLINE AMINO ACID DERIVATIVES
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The synthesis of a series of 8-hydroxyquinoline-5-sulfonamido acids and some of the corresponding methyl esters
and hydrazides (II-X1IX) is described. Coupling of 8-hydroxyquinoline-5-sulfonamido acids with amino acid methyl ester
hydrochloride in THF-ET,N medium by the N, N'-dicyclohexylcarbodiimide method yield the desired dipeptide methyl
esters (XX-XXV). Most of the compounds synthesised (II-XXV) were found to be highly active against a number of

microorganisms and fungt.
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Introduction

Many substituted quinolinc derivatives have been found
to exhibit antimalarial, fungistatic, bacteriostatic and antihis-
taminic activities (1-3). Recently, we reported the synthesis of
some quinolines as well as other heterocyclic compounds
incorporating amino acid moictics as part of a Programmec
designed to produce pharmacologically active compounds
[4-7].Moreover, we reported the synthesisof different aromatic
and heterocyclic compounds containing sulfur and nitrogen
moicetics and some compounds showed different biological
activities [8-15]. However the effect of various substituents on
the quinoline nucleus on the biological properties have not yet
beenreported in the literature. The present investigation involve
the synthesis of a new class of 8-hydroxyquinoline-5-sul-
fonamido acids, methyl csters, hydrazides, and dipeptide methyl
ester derivatives (II-XXV) to study the effect of different
functional variants on microbiological activity.
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Results and Discussion

In this paper the synthesis and antimicrobial activitics of
some new derivatives (1I-XXV) of 8-hydroxyquinoline-
5-sulfonamido acid, mcthyl esters, hydrazides, and dipeptide
derivatives are described. The preparation of 8-hydroxyqui-
noline-5-sulfonamido acids (II-VII) was carried out by the
reaction of 8-hydroxyquinoline-5-sulfonyl chloride (I) with
the appropriate amino acid in THF-EN. Most of the products
were obtained in crystalline form in 52-71% yicld. The com-
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pounds (II-VII) wcre chromatographically homogeneous.
Complete acid hydrolysis of (IV) for 24 hrs with 6N HCl at
100° yiclded valine.

Condensation of 8-hydroxyquinoline sulfonly chloride
(1) with the appropriatc amino acid methyl ester hydrochlo-
ride (1:1.1 mole) in THF-ELN medium afforded 8-hydroxyqui-
nolinc-5-sulfonamido acid methyl esters (VIII-XIII), the time
required for completion of the reaction (3-4 hrs) being
monitored by TLC. All the methyl esters (VIII-XIII) were
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chromatographically homogeneous. Hydrazinolysis of methyl
esters (VII-XIII) in ethanol gave the corresponding hydrazi-
des (XIV-XIX) as crystalline solids which gave positive
benzidine and silver nitrate reactions.

The dipeptide methyl esters (XX-XXV) were prepared
by the carbodiimide method. Coupling of 8-hydroxyquino-
line-5-sulfonamido acid (II- VII) with amino acid methyl ester
hydrochlorides in dioxane-THF mixture containing tricthyl-
amine and using the dicyclohexyl carbodiimide (DCC) tech-
nique, afforded the dipeptides (XX-XX V). All dipeptide methyl
esters (XX-XXV) were highly purified through repeated re-
crystallization and chromatographically homogeneous mate-
rials were obtained in 74-89% yields.

IR and NMR data (,onhnm,d the identity of the dipeptide
derivatives (XX-XXV), the dipeptide methyl esters (XX-
XXV) gavedeep blue 1:1 complexes with copper (1) at A max
650-680 n.m. The methods used for studying the copper (I1)
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complexcs are the same as described i the previous papers
[16-17].

All the compounds synthesised (II-XXV) gave IR and
NMR spectra consistent with their structures.

Experimental

Melting point were determined on an clectrothermal
mclting point apparatus and arc uncorrected. This layer chro-
matography (R values) for analytical purposes was taken on
silica gel G-1 plastic sheets and developed with (r-butanol:
acetic acid: water) (4: 1: 1) using iodine, ninhydrine and
benzidine as spraying agents. Optical rotation [o]3® were
measured for all compounds in DMF at Amax 589 nm on a
Bellingham Stanelly Polarimeter using 5 cm tube at 20°.

The infrared spectra (bmax, cm™) were taken in KBr
disc (pellets) using a Schimadzu IR-408 instrument. NMR
spectra chemical shifts § in ppm, were measured in DMSO-d,

TABLE 1. PrysicaL Data oF VARIOUS 8-HYDROXYQUINOLINE-3-SULFONAMIDO ACIDS, EsTERS, HYDRAZIDES AND DIPEPTIDE
Derivatives (I-XXV).

Elumnwl andl}sm %

Com- A Yield mp."C R, Cryst. [o}®” Calcd. ~ Found
pound % solvent Mol.formula ~ C H N C H N
11 Gl)’ 68 9() 29” ()80 a — C H,,;SON, 46.61 3.86 991 4664 3.88 9.89
I L-Ala 60 300302 078 a +105 CLH.SON. 4846 440 042 4848 437 9.4
IV L-val 55 315-317 069 a +117.5 C,H_SON, 5170 521 864 5169 523 86l
Vv L-Leu 71 325-327 075 a  +80 C,H,SON, 53.11 5060 826 53.09 5.60 8.25
VI L-Phe 56 341343 070 a +70  C,H_SON, 5793 455 753 5790 455 750
VIl L-Tyr 52 345347 062 a +35  C,M_SON, 5505 442 726 5595 440 725
VIl Gly-OMc 60 310312 082 b — H SON, 4849 4309 044 4848 437 942
X L-Ala-OMe 55 320322 079 b 4885 C_H . SON, 50.19 482 900 5016 482 9.00
X L-Val-OMe 75 301-303 072 b +130  CH_SON, 5311 562 829 5309 560 825
XI  L-Leu-OMe 70 315-316 076 b +15  C_H SON, 5440 595 792 5439 594 7.93
XII  L-Phe-OMe 62  317-319 073 b +18 C,H,SON, 58838 483 721 5891 490 732
XII  L-Tyr-OMe 80 330-332 065 b +3I (WHWSO\ 56.55 470 691 5657 471 694
XIV  Gly-N,H, 78 270272 072 ¢ —  C,H,SON, 4441 435 1883 4444 432 1885
XV L-Ala-N,H, 81 280-282 067 ¢ +80  C_H _SON, 4629 482 1800 4630 482 18.00
XVI  L-Val-N,H, 65 310-312 064 ¢ +58 C,H,SON, 4955 560 16.50 49.55 5.60 16.51
XVII L-Leu-N,H, 63 318320 072 ¢ +67.5 C,.H,SON, 5098 591 1584 5099 594 1586
VIII  L-Phe-N_H, S8 289-291 0.67 ¢ +42.5 (‘ HSON, 5581 4.87 1445 5581 490 1447
XIX L-Tyr-N,H, 76 300-302 058 ¢ +65 H b()\’ 53.56 4.70 1386 53.59 4.71 13.89
XX  L-Leu-L-Phe-OMe 80 156-158 070 b +13 C“SHNSON 59.88 6.13 840 5988 6.18 8.38
XX1 L-Phe-L-Leu-OMe 82 223-225 065 b +30 C,.H; SON, 5984 685 848 59.88 6.85 8.38
XXII L-Lleu-L-Ala-OMe 74 213-215 072 b +31 C ()HNSON 53.61 633 983 53.64 635 9.88
XXIII L-Ala-L-Leu-OMe 8§89 218220 068 b 445 C,H,SON, 5364 637 991 53.64 635 9.88
XXIV L-Val-L-Try-OMe 83 250-252 074 b +18 C,H S0N, 5730 541 9.19 35751 544 915

LAlaLPhC OMe 77 270-‘272 0. ‘s() b +53 ( H SO\I 57”6 579 834 57.25 576 ‘%H

XXV
*Cryst Q()lvuu a: Methdnol walu b I- Liumol waler, ¢ A(\lrlﬁ dud walcr “‘*Opuca rotation [oc 12 (w< re mcasurpd in DMRH
Amax 589 nm at 20%).
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using a Varian EM-360 spectrometer and TMS as internal
standard.

8-Hydroxyquinoline-5-sulfonyl chloride (I) was prepared
according to the procedure described earlier [18].

General procedure for the synthesis of 8-hydroxyquino-
line-5-sulfonylamino acids (II-VII). To a solution of the apro-
priate amino acid (0.1 mole) in a water (25 ml) THF (15 ml)
mixture, was added tricthylamine (5 ml) followed by sulfonyl
chloride (I) (0.11 mole) portionwise during 30 mins. The
temperature of the reaction mixture during the process of
addition was kept at 10° and stirring continucd for 45 mins- 2
hrs at 20°. Tetrahydrofuran was removed by concentration of
the reaction mixture under reduced pressure and water (30 ml)
added. The mixture was cooled to O° and acidified with 2N HCI
until acidic to Congo red (pH 5). The crude product was
filtercd, washed with water and recrystallized from mcthanol-
water. All the products (II-VII) were chromatographically
homogeneous when detected with iodine solution, benzidine
and gave negative ninhydrin test [cf. Table 1, compounds
11-VID)].

The IR spectraof the products (II-VII) showed character-
istic bands at: 3360, 3120, 3080 (NH, SO,NH, Ar-H),1450,
1360, 1270 (SO,NH), 1780, 1720 (°C=0), 1640, 1260 (COOH)
cm’, and other characteristic bands due to quinoline and
amino acid residues.

The NMR spectra of compounds (II-VII) had character-
istic chemical shifts for the five quinoline ring protons cen-
tered around 6: 7.32, 7.45, 7.63, 7.86, and 8.10, 5.89 (s, 1H,
NH), 10.81 (s, 1H, COOH), and other protons characteristic of
the amino acid residue.

General procedure for the synthesis of 8-hydroxyquino-
line-S-sulfonamido acid methyl esters (VIII-XIIT). A solution
of 8-hydroxyquinoline-5-sulfonyl chloride (1) 0.01-mole) in
dioxane (25 ml) was added dropwise under stirring to a
solution of the amino acid methyl ester hydrochloride. (0.011
molc) in dioxane (25 ml) containing tricthylamine (2 ml). The
reaction mixturc was kept at 0° during the addition. Stirring
was continued at room tcmperature (50 mins) followed by
refluxing (1 hr.) until completion of the reaction as checked by
TLC. After cooling, the reaction mixture was filtered to
remove EL,N.HCI and any unreacted materials. The solvent
was removed in vacuo and the residual material recrystallized
from ethanol-water. All the compounds were chromatogra-
phically homogenous when developed with iodine solution,
benzidine and hydroxamate rcactions and showed negative
ninhydrin reaction.

The IR spectra of the methyl esters (VII-XIIT) showed
bands at: 3360, 3120, 3060 (NH, SO,NH, Ar-H), 1760, 1720
(>C=0), 1410, 1360, 1080 (COOCH,), 1450, 1370 1280
(SO,NH) cm and other characteristic bands due to quinoline

and amino acid residucs. The NMR spectra of (VIII-XIII) 7.61
-7.68 and8.05 (s, SH, quinoline protons), 3.28 (s, 3H, COOCH,),
5.96 (s, 1H, NH), and other protons characteristic of the amino
acid residues.

General procedure of the synthesis of 8-hydroxyquino-
line-5-sulfonamido acid hydrazides (XIV-XIX). The mcthyl
esters (VII-XIII), (0.01 mole) were dissolved in ethanol
(25 ml) and hydrazine hydrate 85% (0.05 mole) added. The
reaction mixture was stirred for 3 hrs at 20° and left 24 hrs
at room temperature. The crystalline products (XIV-XIX)
were filtered washed with cold water and recrystallized form
acetic acid-water. The hydrazides (XIV-XIX) were chamato-
graphically homogenous when developed with iodine
solution, benzidine and showed a negative hydroxamate
reaction.

The IR spectra of hydrazides (XIV-XIX) exhibited bands
at: 3430, 3140, 3070 (NH,, NH, ArH, and SO,NH), 1450,
1370, 1280 (SO,NH), 1780, 1720 ¢ C=0).

General procedure of the synthesis of 8-hydroxyquino-
line-5-sulfonamido dipetide methyl esters (XX-XXV). Toaso-
lution of amino acid methyl esters hydrochloride (0.0082
mole) in THF (50 ml) was added tricthylamine (2 ml). The
solution was stirred at 20° for 30 mins and cooled to 0°.

The sulfonamido acid (0.008 mole) in THF (25 ml) and
dicyclohexylcarbodiimide (DCC 1.62 gm) were added to the
above mixture. The reaction mixture was stirred for 2 hrsat 0°
and for another 2 hrs at room temperature. Dicyclohexylurea
was filtered off, acetic acid (1 ml) added, the solution was
filtered and the filtrate was evaporated in vacuo. The residue
wasrecrystallized from methanol-water. The dipeptide methyl
ester products were easily soluble in alcohols, DMF, nitrome-
thane, and dioxane and insoluble in water and ether.

The dipeptides were chromatographically homogeneous
when detected withiodine solution, benzidinc and hydroxamate
reactions.

The IR spectra of the dipeptide (XX-XXV) showed
bands at: 3340, 3160, 3080 (NH, CONH, SO,NH, Ar-H),
1760, 1720 ( C=0), 1760,1720, 1430, 1320 (-COOCH,),
1360, 1280, 1090 (SOzNH) and other bands characteristic to
the quinoline and dipeptide residues.

The NMR spectraof compounds (XX-XXV) had charac-
teristic chemical shifts at: 3.34 (s, 3H, COOCH,) 5.98 (s, 2H,
NH) and other protons characteristic of the amino acid
residues.

Biological screening results. The antimicrobial activi-
tics of the synthesized compounds (II-XX V) were determined
using the hole plate method and filter paper disc method
(19-22). All the synthesized compounds were tested against
grampositive and gram-negative bacteria: Bacillus cereus
(NRRL-B-569); Bacillus sphaericus (159); Staphellococcus
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aureus (ATCC-6538P); Sareino specics; and Escherichia coli
(NRRL-B-210). A qualitative screcn was performed on all
compounds, while quantitative assays were done on active
compounds only.

Antimicrobial activity studics of the synthesized
compounds (II-XXV) proved that: 8-hydroxyquinoline-5-
sulfonyl-Gly (II), and the corresponding L-Ala (IiI), L-Val
(IV), L-Leu (V), L-Phe (VI), L-Tyr (VII), possessed high
antimicrobial activitics against: S. aureus, Sarc. species, B.
cereus, B. Sphaericus, and E. Coli with minimal inhibitory
concentration (MIC) ranging from 25-100 pg/ml (cf. Table2).

Esterification of the terminal carboxyl group of the
amino acid moicties enhanced and verificd the antimicrobial
activitics of some of the synthesis amino acid derivatives. Gly-
OMe(VII), and the corresponding L-Ala-OMe (I1X), L-Val-
OMe (X), L-eu-OMe (XI) were found to have marked growth
inhibitory effect against the different micro-organisms with
MIC 5-100 pg/ml (cf. Table 2).

On the other hand, hydrazinolysis the tcrminal methyl
ester group gave the corresponding hydrazides (XIV-XIX) of
verified biological properties (cf. Table 2).

Elongation of the dipeptide chain, as in (XX-XXV),
produced compounds which possessed high and specific
antimicrobial activity against the tested micro-organisms
(cf. Table 2).

Other pharmacological studics are currently in progress.

TABLE 2. MINIMAL INHIBITORY CONCENTRATION (MIC) N g/
ml oF THE B1oLoGICALLY AcTIVE COMPOUNDS.

S. aureus S. species  B.cereus  B. sphaeric E.coli
A* MIC A* MIC A* MIC A* MIC A* MIC
i - - ++ 50 + 100 - - 4+t 5

I + 100 + 100 + 100 + 100 - -
IV +++ 25 +++ 25 +++ 25 +++ 25  +++ 25
A% ++ 50 ++ 50 ++ 20 - - - -
VI - - ++ 50 +++ 25 - - - -
VI ++ 50 ++ 50 ++ 50 + 100 - -
VIOI ++++ S + 100 + 100 + 100 + 100
X ++ 50 - -+ 100 -

X + 100 + 100 + 100 + 100 + 100
XI ++ 50 ++ 50  ++ 50 ++ 50 ++ 50
XV - - ++ 50  + 100 - - ++ 50
XVI +++ 25 +++ 25 +++ 25 +++ 25 +++ 25
XX ++ 100 ++ 100 ++ 50 ++ 50 + 100
XXOo - - - - - - - - + 100
(*) Antimicrobial activity (A) +++ = highly active; ++ = modecrately active,
+ = slightly active, — = inactive.
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