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Abstract: W e report the synthesis , ' H - N M R and " C - N M R chemical shif ts and J(H,H), J ( H , F ) and J (C,F) 
coupl ing cons tants (Hz) o f several ethyl 3 -amino-9-methy l th ieno[2 ,3 -b] -4-qu ino lone-2-carboxyla te derivat ives, 
some of them with a modera te activity against in vitro non-enzymat ic h e m e po lymer iza t ion . They were 
character ized and assigned on the basis of 'H, n C and l : iC-'H (short and long range) corre la ted spectra . 
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Introduct ion 

Malaria remains endemic in more than 90 countr ies , pr incipal ly in the deve lop ing wor ld , with be tween 300 and 
500 mill ion new infect ions each year and several mill ion people vulnerable to infect ion. A s wel l as caus ing 
more than one mil l ion deaths every year , mainly in chi ldren and pregnant w o m e n [ l ] . The e m e r g e n c e and spread 
of resis tance to antimalarial d rugs has highlighted the need for the d iscovery and d e v e l o p m e n t o f novel 
ant imalar ial molecules . T o ach ieve this goal, ant imalarial drug research, on the one hand, n e e d s to focus on 
val idated targets in order to genera te new drug candida tes and, on the other hand , needs to iden t i fy the targets 
for the fu ture by s tudying the basic metabol ic and b iochemica l processes of the malar ia paras i te[2-4] . W e have 
recently repor ted the synthesis and spectral character izat ion of some 3-amino-9-methy l o r pheny lpyrazo lo [3 ,4 -
b] -4-quinolones and 2 ,4-d iamino-10-methyl or phenylpyr imido- [4 ,5-b] -5-quinolones[5-9] . S o m e of these 
c o m p o u n d s p roved to be an interest ing family o f antimalarial agents in vitro and in vivo aga ins t P. berghei[ 10], 
Iri view of the interest ing biological activity exhibi ted by the above ment ioned c o m p o u n d s , n o w we wanted to 
exp lore the ef fec t caused by a modif ica t ion on the fused heterocycl ic r ing by in t roducing a t h iophene moiety . In 
this paper we present the synthesis , ' H - N M R and n C - N M R data for 1-15 der iva t ives ( S c h e m e - 1 ) . T h e ethyl 
ester der iva t ives have demons t ra ted a modera te activity against the in vitro non-enzymat ic h e m e polymer iza t ion . 
However , the hydro lyzed der ivat ives 14-15 were as ac t ive as ch loroquine against in vitro non-enzymat i c heme 
pol imerizat ion (see Table-1) . 

Result and Discuss ions 

C o m p o u n d s 1-13 were prepared by the synthetic route shown in Scheme-1 . The final p roduc ts III were obta ined 
when I, was reacted with ethyl 2-mercaptoace ta te , t r ie thylamine in dry ethanol under an inert a tmosphere o f 
ni trogen. The hydrolys is o f the ethyl ester on 5 -6 with aqueous sodium hydrox ide gave the co r respond ing 
carboxyl ic ac ids 14-15. 'H and n C - N M R chemical shift assignments are given in the Tables-2 and 3, respectively. 
The resonance were taken from the data provided by ' C - ' H (short and long range) H E T C O R , H M Q C , 
F L O C K [ l l ] and H M B C experiments . Short range correlations provided an unambiguous ass ignment o f all the 
methine carbons. The long-range correlations determined by FLOCK and H M B C were useful in the assignment of 
quaternary carbons; particularly the C-4a, 8a , 9a and 4, which showed a quite similar chemical shif t for almost all 
of the compounds . In all the structures, a three-bond connectivity was observed between the proton located at 
position C-5 and that of the carbon at position C-4, 7 and 8a. Also, all these structures showed a three-bond 
connectivity between the proton o f the methyl group at position 9 and that o f the carbon at position 8a and 9a. The 
chemical shift for the methyl g roup at position 9 was significantly different for compounds 4, 6 (Tables-2, 3), a 
reason should be an steric effect caused by a methoxy substitution in position 8. 

The ' H - N M R for 1-13 included two broad singlet around 6.9 and 8.2 ppm which were assigned to the 
amine g roup linked to C-3 (see Table-2). This is a clear evidence o f the presence of hydrogen bonding between one 
of the NH 2 protons and the carboxyl group attached to the carbon at C-4 . The ' H - ' 9 F and 1 C - I 9 F coupl ing constants 
of compounds , are in agreement with the published data[12]. 

In this work we found that structures 1-13, have a moderate activity against in vitro non-enzymat ic heme 
polymerization compared with the activity presented for related compounds reported previously! 13]. This 
moderate activity could be attributed to the hydrogen bonding between the N H 2 g roup linked to C-3 and the 
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carboxyl group at C-4. However, hydrolyzed compound 14-15, were as active against in vitro non-enzymatic heme 
polymerization as chloroquine (see Table-2). The acid derivatives represents an important step in the development 
of a novel potential anti-malarial agent. 

Experimental 

Melting points were determined on a Thomas micro hot stage apparatus and are uncorrected. Infrared spectra 
were determined as KBr pellets on a Shimadzu model 470 spectrophotometer. NMR spectra were recorded on a 
JEOL EX 270 Fourier transform (FT) N M R spectrometer and Bruker AMX 500 FT ( 5 0 0 M H z ) instrument using 
DMSO-c4 or CDCI j ; and are reported in ppm dowenfleld from CHCI3 or D M S O residual. Elemental analysis 
were performed by (Atlantic Microlab, Norcross, GA, USA), and analytical results were within ± 0 . 4 % of the 
calculate values. All solvent were destilled and dried with the usual dessicants. N-metylquinolone 2,3-
substitutes I were obtained by following the method previously reported [7]. 

General procedure for the synthesis of ethyl 3-amino-9-methylthieno|2,3-b|-4-quinolone-2-carboxilates II. 
A mixture of the appropiate quinolone I ( ! .3mmol) , ethyl mercaptoacetate ( l .3mmol) , ethylamine (3 mmol) in 
dry ethanol (5 ml) was refluxed for 5 hours. The solvent was evaporated to dryness under reduced pressure, 
water was added (8 ml) and the solid thus obtained was collected by filtration. Further purification was 
accomplished by recrystallization from ethanol/water (4:1). 

General procedure for the synthesis of3-amino-9-methylthieno|2,3-b|-4-quinolone-2-carboxylic acids III. 
To a suspension of 5, 6 (0.2 mmol) in dioxane (5 ml) was added 5N sodium hydroxide (2 ml) and the mixture was 
heated at I00°C until tic analysis (hexane:ethyl acetate, 3:2) showed that no more starting material remained (3-4 
hours). The mixture was then concentrated in vacuo, the solids were dissolved in water (4 ml), and the clear solution 
was acidified with concentrated hydrochloric acid to give a solid, rinsed well with water, and air dried. 
Recrystallization from ethanol. 

N M R Spectroscopy 

Processing was performed using the program DELTA VI .8 , and XWIN N M R V2.5, respectively, running on a 
Silicon Graphic Workstation. 

In ' H - N M R experiments, the parameters were as follows: spectral window 15 ppm; width of 30° pulse, 
2 μβ; relaxation delay, 4 s; and number of scans, 8. In the n C - N M R experiments, the parameters were as 
follows: spectral window, 250 ppm; width of 30° pulse, 2.8 μ5; relaxation delay, 2 s; and number of scans, 9000-
10000. 'H, l 3C, COSY, HETCOR and FLOCK spectra were obtained using standard J E O L software. 

Heteronuclear " C - ' H HETCOR experiments were earned out with a spectral width of 17000 Hz for 
" C (F2) and 4000 Hz for 'H (F,). The spectra were acquired with 1024 χ 128 data points. The data were 
processed by exponential multiplication (LB: 3Hz) in F2 and sinusoidal multiplication in F| and zero filling was 
applied in F,. The mixing delay for single-bond correlation was 3.4 ms and for long-range bond correlation it 
was 70 ins and the relaxation delay was 1.5 s. 

Two-dimensional inverse hydrogen detected heteronuclear shift correlation H M Q C spectra and long-rang 
correlation H M B C were obtained with the standard Bruker pulse program ['J(C,H): 140 Hz, F2 27930 Hz and F, 
5040 Hz, relaxation delay 1.5 s, 2K χ 128 data points. 2 J (C,H): 7Hz, F2 27930 Hz and F, 6666 Hz, relaxation delay 
2.0 s, 2 K x 128 data points]. 

Inhibition of Haem Polymerization 
The haem polymerization assay was performed according to[ 14], 

Cl l j i l l , 

II 
a. SHCH 2 C0 2 Et , Na, EtOH; b. NaOH, E t 0 H / H 2 0 , HCl 

Scheme-I: Preparation o f c o m p o u n d s 1-15 

CII, 

I I I 
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T a b l e - I : Melting-points, yields, IR, biological data and elemental analyses for compounds 1-15. 

No R 
M.P Yield I R ( c m ' ) 

%b c IC50 Elemental analysis: calcd (found % ) 
No R 

(°C) (%) NH 2 , C O 
%b c 

μΜ"1 C Η Ν 

1 Η 206-208 72 3440. 1703 <40 58.97(58.71) 4.68(4.68) 8.92(9.12) 
2 6-OMe 256-258 88 3444, 1697 <40 57.72(57.81) 4.82(4.85) 8.33(8.43) 
3 7-OMe 212-214 79 3442. 1690 47 ΝΑ 57.72(57.43) 4.82(4.67) 8.33(8.48) 
4 8-OMe 182-184 78 3445, 1693 55 ΝΑ 57.72(57.70) 4.82(4.86) 8.33(8.35) 
5 6,7-OMe 238-240 54 3480, 1695 <40 56.01(56.34) 5.08(5.00) 7.63(7.72) 
6 6.8-OMe 210-212 58 3490, 1699 <40 56.01(55.83) 5.08(5.16) 7.63(7.62) 
7 5-Me 206-208 35 3480, 1690 <40 60.74(60.86) 5.10(5.16) 8.85(8.87) 
8 6-Me 226-228 54 3470, 1695 49 ΝΑ 60.74(60.58) 5.10(5.01) 8.85(9.05) 
9 7-Me 214-216 35 3450, 1690 <40 60.74(60.93) 5.10(5.12) 8.85(8.54) 
10 6-Cl 220-222 30 3450, 1705 <40 53.49(53.86) 3.89(3.70) 8.32(8.39) 
11 6,7-CI 231-233 35 3460, 1699 <40 48.53(48.82) 3.25(3.38) 7 .54(7.95) 

12 6-F 244-246 45 3452, 1695 <40 56.29(55.88) 4.09(4.08) 8.74(8.39) 
13 6,7-F 278-280 39 3475, 1700 64 55.73(55.28) 4.19(4.14) 7.56(7.45) 
14 6,7-OMe" 280-282 75 3500, 1725 93 2.14 53.89(54.05) 4.22(4.16) 8.38(8.35) 

, 1 5 6,8-OMe" 271-276 64 3500, 1725 82 3.89 53.89(53.93) 4.22(4.16) 8.38(8.63) 
"carboxyl ic acid, b % of inhibition I x l O ^ M , c Chloroquine 93%, d 1C50: 2.00 μΜ. ΝΑ: not available 
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