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Some aryl or heterocyclic niercaplans reacted with 8-quinolyl chloroacct;ite I 1  or 8-quinolinoxyacetyl chlo- 
ride IV  to give the corresponding 8-quinolyl-a-mcrcaptoacctat~ V or 8-c~uinolyloxy thioacetate VI, respecti- 
vely. The mercaptans V were oxidized 10 the corrcsponding sulfones VII. Sonic of these compounds were 
tested for their antimicrobial activities i n  compnrison with tctracyclinc rrfrrence compound. 

8-Hydroxyquinoliiie and its dcriviitivcs arc reported i is well kiiown antiiiiicrobial 
agcnts’ - ‘. In iiiany cascs this antiiiiicrobial ilctivity hiis been iittributcd to chclating 
properties served by thc S-hydroxyl group itnd the quitioli~ic ring iiilrogcn’. Some nictal 
complexes of 8-hydroxyquinolinc have been studied duc lo their cstablishcd biological 
activities6 - lo. Furthcrniore sonie sulfur coiitiiiiiiiig cotiipounds arc drugs of proven 
therapeutic i1iiportiince uscd iigainst a widc spectrum of biictcriiil ;iiImciits” - 16. 

We report hcrciii the prcpiiration of sonic 8-q~i1iolyl-~-1ii~r~apto;lcctatcs V, 8quinoloxy 
thioacetate dcrivativcs VI and 8 - q ~ i i ~ 0 l y l - ~ - ~ ~ l ~ 0 i i y l i t ~ ~ t i 1 t ~ ~  V/I (Schcme 1) with the 
aii i i  to investigate their antiinicrobial potency with reference to the stiirtiiig 8-hydro- 
xyquinoline. The cffcct of thc side ch;ii~i variiition its cstcr and cthcr upon the anti- 
niicrobial action shall also be discussed. 

EXPERIMENTAL 

The time required for coniplction of the reaction was monitored by t h i n  Iiiycr chromatography (TLC). 
Melting points were determined i n  open-glass capillaries and arc uncorrected. I R  Spcctra were recorded on 
a Pye-Unicam SP 200-Ci IR Spcctrophotometcr. I l l  NMR spectra were measurcd i n  (C7D3)2S0 or trifluo- 
roacetic acid using TMS as internal standard on EM 360, 90 Mlli  NMR Spcctromcter. 

* Author to whom correspondence should be addrcssed. 
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h forrnk. V,  V I .  V I I  : 

8-Quinolyl-u-chloroacetate I I  (ref.17) 

In a two necked round bottomed Ilask (250 nil) fitted with a rcflux condenser and a 50 nil dropping funnel, 
5.8 g (0.04 niol) 8-liydroxyquinolilie were dissolved i n  I00 nil dry pyridine. To the stirred solution there 
was added dropwise 2 nil (2.5 g, 0.022 niol) of freshly distilled cliloro;irctylcliloridc. 'Ilie reaction mixture 
was then stirred for 2 h at room tcmpcrature and filtered. 'l'he golden yellow precipitate was crystallized 
from petroleum ether, m.p. 218 - 720 "C. 

8-Quinoloxy Acetyl Chloride IV (ref.") 

To solution of 2.46 g (0.014 mol) of potassium hydroxide in 100 nil absolute ethanol 3.1 g (0.022 mol) of 
8-hydroxyquinoline was added. Then 2.5 g (0.022 mol) of chloroacetic acid was added portionwise. The 
solution was refluxed under stirring for 20 h. After cooling to room temperature, the reaction mixture was 
acidified by 5 nil of conc. llCl and filtered to remove the precipitated KCI. 'Ilie ethanol was removed 
under reduced pressure to afford the corresponding acid which was converted to the acid chloride by 
treatment with 2.5 ml of thionyl chloride in 50 nil dry benzene and subsequent reflux for one hour. The 
solvent and excess thionyl chloride was removed by distil1:ition undrr reduccd pressure. lbe residual acid 
chloride was crystallized from petroleum ether and used [or synthesis of the thioacehtcs derivatives VIa - We. 

Reaction of 8-Chloroacetoxyquinoline or 8-Quinoloxyacetyl Chloride with Aryl(lietcrocyclic) Mercaptans 

8-Chloroacetoxyquinoline I /  or  8-yuinoloxyacetyl chloride IV (0.01 niol) was dissolved i n  25 ml dry 
benzene. To this solution 0.01 niol of the aryl(heterocyc1ic) niercaptan was added portionwise and the 
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mixture was refluxed for 8 h. Benzene was removed under reduced pressure and the product was crystal- 
lized from the proper solvent (Table I). 

Oxidation of 2'-Aryl(lictcrocyclic)niercapto-8-acetoxyqui noline (General Procedure) 

2'-Aryl(heterocycIic)n1ercapto-8-acetoxyquinoline (0.01 mol) was dissolved in glacial acetic acid and the 
calculated volume of hydrogen peroxide was added dropwise. The reaction mixture was left to stand 3 days 
at room temperature. then decomposed with ice cool watcr. The combined solvents were removed and the 
products were crystallized from the proper solvents (Table 11). 

TABLE I 
Physical properties, yields and elcmental aii;ilyses of compou~~ds V and VII 

C'alculetcd / 1:ound 
M. p.. 'C Formula 

(Y irld, 96) (M. w.) 
Compound X 

% N  % S  % C  8 I 1  

Va 

Vb' 

VC 

Vd 

VC 

Vlla 

VIIb 

WIC 

Vlld 

WIt2 

220 - 2 2 Y  
(73) 

245" 
(73) 

(65) 

210 - 21°C 
(77) 

17Ob 
(63) 

YO - nzu 
(70) 

(73) 

120 - mu 
(73) 

(75) 

(65) 

140 - 142b 

62 - 64' 

60 - 63' 

115 - 117d 

69.90 
69.50 

62.02 
62.30 

61.36 
6 1.10 

64.67 
64.50 

5s.94 
58.50 

63.34 
63.30 

56.50 
56.30 

56.25 
56.70 

59.01 
58.50 

52.95 
52.10 

4.85 
4.80 

3.64 
3.50 

3.40 
3.40 

3.59 
3.20 

3.85 
3.70 

4.30 
4.18 

3.30 
3.20 

3.10 
2.50 

3.24 
3.10 
3.40 
3.10 

4.53 
4.30 

4.25 
4.20 

7.9s 
7.80 

12.59 
12.40 

14.73 
14.40 

4.12 
3.90 

3.87 
3.40 

7.29 
7.90 

1 1.47 
11.20 

13.20 
12.99 

10.35 
10.50 

9.72 
10.00 

18.18 
18.50 

9.58 
9.30 

11.22 
11.30 

9.38 
8.60 

8.80 
8.30 

16.60 
16.40 

8.70 
8.21 

10.09 
9.70 

Crystallized from: " ethanol/watc.r; ' ethanol; 
10.6% CI. 

methanol; ' nietli;inol/watcr. ' Calculated: 10.6% C1, found: 
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RESULTS AND DISCUSSION 

The IR spectra of the 8-q~i11olyli1cctiitc dcriviitivcs (VU - VC.) show a characteristic 
strong absorption billid a t  1 730 - 1 740 ciii-' corresponding to the stretching vibrations 
of C=O group in  ester function. It wiis observed thilt the type of substituent on a-posi- 
tion of the side chili11 hiis 110 co1isidcriIblc iiifluciicc on tlic frcqucncy of this carbonyl 
function. Also when the a-positioned sulfur iItoli1 is oxidized to the corresponding 
sulfone (VUa - Vile) there is 110 ObscWiiblc C ~ ~ I I I ~ C  i n  the frcqucncy of the carbonyl 
ester in coiiiparisoii to the pilrc1it conipounds. The a-sulfonyl derivatives are charac- 
terized furthermore by the appciirillicc of i~ new billid a t  -1 410 c11i-l corrcsponding to 
the -SO2 group. In the 8-q~i110li110xythioi1r~ti1t~ dcriviltivcs (Vltt - W e )  the frequency 
of the carbonyl group is ge~icri~lly lowcrcd to 1 700 - 1 690 ciii-l due to the presence of 
sulfur atoiii i n  cstcr moiety instcad of oxygen. 
'H NMR spcctrii wen: tit kcli in  trilluoroiicc1ic iIcid lor SOIIK of the synthesized c ~ i i i p ~ ~ t i d ~ .  

The gencrirl fcatun: for ill1 dcriviitivcs is tlic prcscncc of thc singlet rorrcspoiiding to 2 H in h e  
range ~ C ~ W C C I I  6 3.9 - 3.5 p p i i ~ .  The iiroiiiatic protoiLs i~l)l)ci~r ils il C O I I I ~ ~ X  SYS~CIII  in the mnge 
between 6 7.8 - 9 3  pj)111. SOIIIC of the sigiiiils could Ix: identified iis t l i i ~ t  of 6 9.4 p p ~ ~ i  (1 H) 
with chanrtcristic orflio-coupliog (-5 Hz). This ~ig11i1I wils iissigiicd to H-2 of the quinoline 
ring. Its downfield shift with rcspcct to the ollicr protola is due to tlic ring nitrogen. The triplet 
at 6 9.2 ppni inkgfiitcd for 2 H will Ix: iIssigI1cd to H-3 iind H-6 of ilic quiiioliiic nucleus. The 
splitting pilttcni of this sigi1i11 is ilttribulcd to thc two orflio protola H-2/H-4 illid/or H-5/H-7. 
'The dhcr aroiivi~ic pmbis of UIC side chiin sulxtiluciit i i p p r  in Uic mige bciwccn 7 2  - 8.0 ppnt 

TABLI? 11 
Physical properties, yields and clemcntal analysis of compounds Vle  - Vlr 

Calculn~cd / Found 

%c' '12 1 1  YoN % S  

Vla S 215 - 217" C,,IIISN02S 69.90 4.85 4.53 10.35 

VIbc S 230 - 232" Cl,11~2C~INO+i 62.01 3.64 4.25 9.12 
(73) (329) 62.50 3.40 4.25 9.50 

Vlc S 280 - 282" C1,III2N202S, 61.36 3.40 7.95 18.18 

M. p., 'C Formula 
(Yield, Y o )  (M.  w.) 

Compound X 

(53) (309) 6Y.61 4.70 4.4 I 10.20 

(65) (352) 61.10 3.11 7.70 18.20 

Vld S 190 - 192" Ct,fI,2N,O2S 64.67 3.5Y 17.57 9.58 
(77) (333) 64.30 3.30 12.30 9.20 

Vlr S 160 - 161' C,,II,,N,02S 58.94 3.55 11.73 11.22 
(63) (285) 53.60 3.60 14.00 11.10 
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Antimicrobiiil Acriviry 

The synthesized conipounds Vii - Vc, VIrr - VIe iind VllIrr - Vllle wcrc tcstcd for their 
antiiiiicrobial activity using agar cup diffusion tcch~iiqucs'~.  Tlicir iiiinimuiii inhibitory 
concentration (MIC) was ~ i ~ l ~ ~ l i i t c d  (c(g nil-') against Slcrp/ry[ococcrrs iirtreus and 
Escherichia coli. This method depends on the diffusion of tlic drug tcstcd from 
cylinders or from wells pli ic~d 011 the surfiicc of sccdcd itgir. AS the pliite is incubated, 
the drug diffuscs into Ihc nicdium giving zoiics of progressively lower conccntration. 
The test organism ciin grow up to the zone on iiiiniiiiuiii inhibitory coiicentration but 
not inside it. 

For deterinination of MIC of the tcs~cd  coinpounds five different conccnlrations of 
each compound i n  (CH,),SO (5, 2.5, 1.25, 0.625, 0.31 kig 11iI-l) wcrc prcpiircd undcr 
sterile conditioiis and transferred to the iipl>r<)l)riiltc wclls i n  tile prciinoruliited agar 
plates. Five ~ ( l ~ i ~ i i l ~ ~ i t  c<)nccIitriitions of S-liydroxyquinoIiIrc wcrc illso prepared a ~ i d  
tested against the S ~ I I I I C  niicroorgiinisni. Alicr i11cUbiiti<)lI of tlic petri dishes ilt 37 "C for 
48 h the  dianictcr of iiiliibitioil zones for cilcll colicc1itriitioli of tlic coiisidcred 
co1iipou1id Wiis  1Iiciisurcd. 

Tiible 111 givcs tlic c i i l ~ ~ l i i t c d  MIC VillUcS for the tested conlpoulids with their 
corresponding corrcliition cocflicicnts. 

TABLE 111 
Calculated MIC values lor compounds undcr test 

MIC'" (corrclation cocfficicat) 
Cofl1pOund 

E. coli S. (iiireiu' 

vu 10.7 (0.98) 18.2 (0.991) 
Vb 3.1 (0.966) 10.5 (0.986) 
vc 3.7 (0.989) 2.7 (0.945) 
Vd 1.4 (0.930) 1.9 (0.997) 

111 4.6 (0.673) 4.1 (0.614) 
I 9.6 (0.Y59) 4.0 (0.991) 
VICI 4.4 (0.Y7S) 2.1 ( O . Y Y 1 )  
VIb 3.1 (0.945) 2.8 (O.YS1) 
VI c i 11;ict ivr  iti:iciivc 
VId 3.8 (0.YSY) 4.3 (0.090) 
VIr 3.9 (0.991) 3.4 (0.974) 
l'ctr;icycli no 3.6 (0.99) 4.1 (0.99) 

Vr 1.4 (0.98) 1.9 (0.99) 

a In 116 I-'. 
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