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ABSTRACT

Organic dithiocarbamate (DTC) derivatives have received much attention in the field of organic chemistry due to
their interesting chemistry and wide utility. They are well known used as organic intermediates, rubber additive,
additive of polluted water, vulcanizng agents, pharmaceuticals, agrochemicals, protection of amino groups, linkers
in solid phase organic synthesis and recently in the synthesis of ionic liquids. Quinolinones are an interesting class
of molecules present in a number of biologically active natural products. Hence, a series of quinolinone derivatives
bearing diverse dithiocarbamate moieties with secondary amines were designed and synthesized via a three-
component reaction protocol. The compounds were characterized for IR, mass and *H NMR and screened for anti-
microbial activities and DNA protection. Some of the compounds showed significant properties.

Keywords: Quinolines, Dithiocarbamates, antimicrobial aciest DNA protection.

INTRODUCTION

Organic dithiocarbamates have received much atterdie to their interesting chemistry and wideitytilThis is
due to their pivotal role in agriculture [1] ancethintriguting biological activities [2]They have been extensively
used as pharmaceuticals, agro-chemicals, and iatbate in organic synthesis, for the protectiomwiino groups

in peptide synthesis, as linkers in solid phasamigsynthesisas radical precursors and recently in synthesis of
ionic liquids [3]. Besides being widely used asdiaides to protect crops from fungal diseasesjaliirbamic acid
esters have a number of other applications suah@isoto chemistry, catalysis in the sulfur vulaation of rubber,
detection and analysis of biological NO producedogrenously from NO syntheses and polymerizatiomgaBse of
the reasons mentioned above, the syntheses obdhttiamates have received considerable attentecerily, one
pot reaction of amines with G&nd electrophillic reagents has been developedhMifort has been focused on the
exploration of reaction conditions for one-pot teat[4].

Quinoline derivatives represent an important clafsheterocycles, as there ring system occurs ifovarnatural
products, especially in alkaloids and exhibit exmeyally broad spectrum of biological activities-T. After the

discovery of cinchona alkaloids as anti-malariaratg several anilino-quinolines were also estabtishs synthetic
anti-malarials [8]. There is potent antimicrobiaidaanti-malarial activity of chloroquinolines. Vemgcently,

quinolinyl iso-quinolines were reported to possastviral activity [9]. Many quinolinone derivatigehave found
active as antimalarial parasite agents [10], arglzios and antischistosomal agents [11-13] and e hatibacterial
[14,15], antiproliferative and antitubulin [16], tshepatitisB virus (HBV) [17,18] anti-HIV-1 [19] activities.
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In the present study, 2,4 dichloroquinolines ariel déydrolysed to get 4-chlorocarbostyril. This wasated with
carbon disulphide and various secondary amines resgnce of sodium methoxide and DMF to form
dithiocarbamate substituted quinolines.

The in vitro anti bacterial and antifungal actiggtiwere evaluated by agar disc diffusion method. [RZhe DNA
protection of the compounds was also done and sdrie compounds showed good activity.

MATERIALS AND METHODS

Chemicals and solvents were reagent grade andwisieout further purification. Melting points wereetbrmined
on a capillary electric melting point apparatusi@rscientific industries, Mumbai) and are uncotesl.'H NMR
spectra were recorded on Bruker spectrometer inlgx@ DMSO (400 MHz and 500 MHz) with TMS as intérna
standard. IR spectra (KBr) were run on a Nicolgtaut 410 FT-IR spectrometer,{y in cm?). Mass spectrum was
recorded on Finnigan MAT (Model MAT8200) spectroareiColumn chromatography was conducted on silea g
200-400 mesh (Merck) and preparative thin-layepofatography was carried out using SILICA GEL GF-254

All the compounds gave satisfactory chemical anslyge homogenicity of the compounds was checke@lL§y on
aluminum foil packed precoated silica gel plate;gisn-hexane and ethyl acetate (8:2) as mobile glzaml
visualized under UV lamp. The results ardable I.

Table I. Physicochemical Parameters

Sl. No | Compound| Mol. formula | Mass| % (Yield)| M.P.°C
1 3a GeH1eNL.OS 319 84 178-181
2 3b CieH1sN20S, 31¢ 81 184-187
3 3c GsHisNsOsS, | 349 72 176-178
4 3d GeHi1sN2O,S, | 334 79 189-192
5 3e G7H2N,0S 332 82 184-186
6 3f GisHigN2O,S, | 320 81 179-182
7 3g G:sH1eN2O,S; 320 83 182-184
8 3h CiaH13N30,S, | 351 76 181-18¢
9 3i GisHi1gN20sS, | 336 82 189-193
10 3] GeHisN:O,S, | 334 83 191-193
11 3k GsHi17/N;:0S 320 84 185-187
12 3l G:sHi7N;:0S 320 86 189-191
13 3m GH1NLO3S, 350 78 178-179
14 3n CisH1:N30,S, | 33E 83 17¢-182
15 30 GeH1oN3;0S 333 79 186-188

General procedure for the synthesized compounds
Compoundl 2, 4 dichloroquinolinevas prepared as previously described in the liteed20].

Synthesis of 4-Chloro-quinoline 2-(H)-one: (2)

A solution of dichloroquinolind (2.12g, 10mM) in dilute dichloroacetic acid (50n80%) was heated under reflex
for 1h. A clear solution was then poured on to ¢odd water and the precipitate that formed wasectéld by
filtration and crystallized.

Synthesis of 4- dithiocarbamate substituted quinatie 2-(1H)-one: 3(a-0)

To a solution of amine (ImM) in DMF (2mL) was addéwp wise Carbon disulphide (2mM) and anhydrous
Sodium Methoxide (1mM). The resulted mixture wéisred at room temperature for 30 min. The 4-Chlor
Quinoline 2 (ImM) was added by one portion and stirring wastiooied. After completion of the reaction
(monitored by TLC), the mixture was diluted witleicold water (20mL) and the precipitate was filterand re-
crystallized from Ethanol to give the target compoa.
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Scheme-1: Synthesis of 4-chloro quinolin 2-(1H)-orgithiocarbamates.
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Spectral Data

1,2-dihydro-6-methyl-2-oxoquinolin-4-yl piperidintecarbodithioate8a: IR (KBr) cmi* 3210 (N-H); 1667 (C=0);
1180 (C-N); 1352 (C=SYH NMR (DMSO0)? 2.34 (s, 3H, 6Ch), 7.26 7.70 (m, 4H, Ar-H), 1.48-2.6 (m, 10H, pip
CH,'s ), 10.55 (bs, 1H, N-K,).

1,2-dihydro-8-methyl-2-oxoquinolin-4-yl piperidintecarbodithioate8b: IR (KBr) cm* 3190 (N-H); 1660 (C=0);
1165 (C-N); 1359 (C=SjH NMR (DMS0)$ 2.30 (s, 3H, 8-Ck), 7.15-7.62 (m, 4H, Ar-H) 1.46-2.50 (m, 10H, pip
CHy's) 10.60 (bs, 1H, N-K,)

1,2-dihydro-6-nitro-2-oxoquinolin-4-yl piperidine-darbodithioate3c. IR (KBr) cmi* 3184 (N-H); 1672 (C=0);
1156 (C-N) 1357 (C=S)H NMR (DMSQ)§ 7.26-8.66 (m, 4H, Ar-H), 1.43-2.70 (m, 10H, pip £&#l 10.68 (bs,
1H, N-Hqu)

1,2-dihydro-6-methoxy-2-oxoquinolin-4-yl piperidifiecarbodithioat8d: IR (KBr) cm*3211 (N-H); 1678 (C=0);
1156 (C-N); 1357 (C=S)H NMR (DMSO) & 7.68-8.96 (m, 4H, Ar-H), 3.67 (s, 3H, 6-OQH7.18-7.98 (m, 10H,
pip CH,'s), 11.23 (bs, 1H, N-k)

1,2-dihydro-6,8-dimethyl-2-oxoquinolin-4-yl pipeiite-1-carbodithioate3e IR (KBr) cm® 3198 (N-H); 1684
(C=0); 1174 (C-N); 1345 (C=SJH NMR (DMS0)? 2.56 (s, 3H, 6Ck), 2.98 (s, 3H, 8CH}, 7.14-7.75 (m, 3H, Ar-
H), 1.78-2.76 (m, 10H, pip Cf$), 11.67 (bs, 1H, N-K,)
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1,2-dihydro-6-methyl-2-oxoquinolin-4-yl morpholineearbodithioatef: IR (KBr) cm*3215 (N-H); 1689 (C=0);
1153 (C-N); 1356 (C=S}H NMR (DMS0)? 2.59 (s, 3H, 6-CkJ, 8.19-8.49 (m, 4H, Ar-H), 2.94-3.78 (m, 8H, mor
CH's), 11.64 (bs, 1H, N-K)

1,2-dihydro-8-methyl-2-oxoquinolin-4-yl morpholirecarbodithioateg: IR (KBr) cmi*3154 (N-H); 1620 (C=0);
1163 (C-N); 1359 (C=S}H NMR (DMS0)? 2.79 (s, 3H, 8Ck), 8.49-8.98 (m, 4H, Ar-H), 3.27-3.91 (m, 8H, mor
CHy's), 10.87 (bs, 1H, N-kk)

1,2-dihydro-6-nitro-2-oxoquinolin-4-yl morpholinegarbodithioate3h: IR (KBr) cm* 3214 (N-H); 1650 (C=0);
1172 (C-N); 1354 (C=S)H NMR (DMSO)$ 7.78-8.94 (m, 4H, Ar-H), 3.14-3.84 (m, mor, €4), 11.87 (bs, 1H,
N'Hqui)

1,2-dihydro-6-methoxy-2-oxoquinolin-4-yl morpholidecarbodithioat@i: IR (KBr) cm* 3154 (N-H); 1670 (C=0);
1189 (C-N); 1358 (C=S)*H NMR (DMSO0)$ 3.56 (s, 3H, 6-OCH}, 8.14-8.94 (m, 4H, Ar-H), 2.95-3.84 (m, 8H,
mor CH,'s),11.42 (bs, 1H, N-k)

1,2-dihydro-6,8-dimethyl-2-oxoquinolin-4-yl morpliwé-4-carbodithioate3j: IR (KBr) cm® 3160 (N-H); 1675
(C=0); 1195 (C-N); 1353 (C=SJH NMR (DMS0)§ 2.75 (s, 3H, 6-Ck), 2.92 (s, 3H, 8-ChJ, 7.48-8.14 (m, 7H,
Ar-H), 2.87-3.97 (m, 8H, mor C'5), 11.43 (bs, 1H, N-K,)

1,2-dihydro-6-methyl-2-oxoquinolin-4-yl piperazideearbodithioate3k: IR (KBr) cm* 3150 (N-H); 1690 (C=0);
1167 (C-N); 1354 (C=S), 3191 (NH} NMR (DMSO0)$ 2.67 (s, 3H, 6-Ch), 7.45-7.99 (m, 4H, Ar-H), 2.16-2.94
(m, 8H, piz CH’s), 1.76 (s, 1H, NH, disappeared with@), 10.62 (bs, 1H, N-i)

1,2-dihydro-8-methyl-2-oxoquinolin-4-yl piperazideearbodithioatedl: IR (KBr) cmi* 3195, 3215 (N-H); 1643
(C=0); 1184 (C-N); 1357 (C=SJH NMR (DMS0)$ 2.64 (s, 3H, 8-Ch), 7.15-7.79 (m, 4H, Ar-H), 2.67-2.84 (m,
8H, piz CH's), 1.72 (s, 1H, NH, disappeared with@), 11.72 (bs, 1H, N-k)

1,2-dihydro-6-nitro-2-oxoquinolin-4-yl piperazineehrbodithioate3m: IR (KBr) cm® 3178, 3247 (N-H); 1576
(C=C); 1165 (C-N); 1359 (C=SjH NMR (DMSO0)$ 7.17-8.58 (m, 4H, Ar-H), 2.45-2.98 (m, 8H, piz &$), 1.89
(s, 1H, NH, disappeared with,0), 10.34 (bs, 1H, N-k)

1,2-dihydro-6-methoxy-2-oxoquinolin-4-yl piperazifiecarbodithioate8n: IR (KBr) cm* 3197, 3216 (N-H); 1565
(C=C); 1176 (C-N); 1349 (C=SJH NMR (DMSO0)? 3.45 (s, 3H, 6-OCH), 7.74-8.43 (m, 8H, piz C¥$), 1.94 (s,
1H, NH, disappeared with ), 10.76 (bs, 1H, N-§)

1,2-dihydro-6,8-dimethyl-2-oxoquinolin-4-yl pipeiiae-1-carbodithioat8o: IR (KBr) cm* 3179, 3243 (N-H); 1567
(C=C); 1167 (C-N); 1357 (C=S§H NMR (DMSO) s 2.58 (s, 3H, 6-Ck), 2.73 (s, 3H, 8-CH}, 7.54-7.84 (m, 3H,
Ar-H), 2.65-3.31 (m, 8H, piz Cpk), 1.74 (s, 1H, NH, disappeared withd), 11.83 (bs, 1H, N-§)

In vitro Antimicrobial activity

For the antimicrobial assay standard inoculums wareduced on to the surface of sterile agar plaaad a sterile
glass spreader was used for even distribution efitloculums. The discs measuring 8.0 mm in diametne
prepared from Whattman no. 1 filter paper and I&ted by dry heat at 120 °C for 1 h. The sterilecdi previously
soaked in a known concentration (100m g/8 mm difthe test compounds were placed in nutrient agsdium.
The plates were inverted and incubated for 24 37atC. The inhibition zones were measured and coedpaith
the standard

Antibacterial Activity

The newly synthesized compourgla-o) were tested for thein vitro antibacterial activity again&aphylococcus
aureus and Escherichia coli by using the agar disc diffusion method [21]. Thesults of the preliminary
antimicrobial testing of the prepared compounds tedstandard of antibacterial drug ciprofloxacia shown in
Table 3. Among the tested compound3a, 3d, 3j, 3land 30 showed considerable activity almost equal to the
activity of ciprofloxacin. The other compounds wésand to be moderate or least effective.
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Antifungal Activity

All the newly synthesized compoun@¢a-o) were also screened for their antifungal activitpiagt Aspergillus
niger andAlternaria alternate by Disc diffusion method [22]. The results of thelpninary antifungal testing of the
prepared compounds and the standard antifungalainghotericin B are shown ifable 3. The antifungal activity
data reveal that compoundb, 3f, 3k and3m showed good activity against the test fungi anarlyesqual to the
standard amphotericin B.

Table 1l. Antimicrobial Activity of Compounds 3(a-0

Growth inhibition zone diameter (mm)
Compound Antibacterial activity An_tifunqal activity
S aureus E.coli | A niger | A alternata
3a 20 21 14 13
3b 13 16 18 17
3c 14 15 12 14
3d 18 19 13 11
3e 12 14 10 12
3f 13 15 17 17
3g 13 12 09 06
3h 11 14 08 08
3i 10 13 11 10
3j 16 18 13 12
3k 13 15 16 18
3l 18 20 11 12
3m 12 14 18 17
3n 13 15 10 12
30 17 21 11 09
Ciprofloxacin 22 25 --- ---
Amphotericin B 20 20

The compound8(a-o)and the standards used were of 100 mg/8 mm discs.

DNA Protection Analysis

Sample stock was prepared in DMSO, Bacterial DNA vealated fromEschericha coli was used for the assay.
Various volumes of samples were added to 10ul DNAaivial. Ferrous sulphate (10ul; 1mM) and Hydrogen
peroxide (10ul: 10mM) were added to the reactiah. iihe mixture was incubated at 37°C for 60 migafse gel
electrophoresis of this reaction mixture was cdrdet using 0.8% gel.

Fig.1. DNA protection activity of samples: Gel 1 -Samples 1-6
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Table 11l. DNA Protection of some compounds

DNA Protection
Lane Sample and concentration tested Results
Lane Label C| Control DNA (untreated) Clear band
Lane Label P| Positive control (Treated) Smear
1(3c Sample 7-100p¢ Faded nuclear bar— partial protectio
2 (3d) Sample 8- 100ug Faded nuclear band — partial grote:
3(3h) Sample 9-100ug Smear -No protection
4 (3i) Sample 10-100ug Smear -No protection
5(3m) Sample 11 -100pg Smear -No protection
6 (3n) Sample 12 -100ug Smear -No protection

RESULTS AND DISCUSSION

The results of the preliminary antimicrobial tegtimf the prepared compounds and the standard iblaaterial drug
ciprofloxacin are shown iTable Il. Among the tested compound3a, 3d, 3j, 3land 30 showed considerable
activity almost equal to the activity of ciproflcia. The other compounds were found to be modesateast
effective. The results of the preliminary antifungal testirfgttte prepared compounds and the standard antifunga
drug amphotericin B are shown Trable Il. The antifungal activity data reveal that compouBbs3f, 3kand3m
showed good activity against the test fungi andipegual to the standard amphotericin B. The DNétgctions of
some compounds were done, two of which showed gesults. The protection of compound is tabulate@idhle

.

The synthetic route for compouds outlined in scheme 1. According to the repopeatedures dichloroquinoline

1 undergoes acid hydrolysis to get the desired comgp@iin good yields. Then, at the prescence of sodium
methoxide as base, a subsequent three-componetioreaf the corresponding amine, carbon disulptadd the
intermediate2 produced compoungl All the compounds were analysed by TLC.

In conclusion, a new serieg dithiocarbamate substituted quinolirs-o) has been synthesized and evaluated for
their antimicrobial activity and DNA protection. Mbof the new compounds showed appreciable antitmigkr
activity. Among them, some compounds showed maikkibition of bacterial and fungal growth nearlyued to

the standards and two of the compounds showedipBMA protection.
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