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Abstract - Reactions of 4-methoxy- or 1,4-dihydro-4-0x0-3-alkylthioquinolines (1) 

and (4, 5) with a nitrating mixture ran as the 3-alkylthio group S-monooxidation 

and led to the respective alkylsulfinyl derivatives (2, 3 or 6). Hydrolysis of 4- 

methoxy-3-alkylsulfinylquinolines (2) with hydrochloric acid (1: 1) at 65-68 "C gave 

3-alkylsulfinyl-4(1H)-quinolinones (3). 

INTRODUCTION 

Flosequinan, i.e.7-fluoro derivative of 1-methyl-3-methylsulfinyl-4(1H)-quinolinoe exhibits vasodilatory 

and antihypertensive ac t i~ i t y . ' . ~  As broadly demonstrated for fluoroquinolinone antibacterial drugs,' 

flosequinan may be prepared like other 4(1H)-quinolinones, via pyridine ring closure starting from 

respective benzene derivatives followed by sulfide group oxidation and ~ - m e t h ~ l a t i o n . ~ . ~  However, our 

previous studies on the 3,4-difunctionalization of quinoline via thioquinanthrene demonstrate 4-alkoxy-3- 

alkylthioquinolines (1) and 3-alkylthio-4(1H)-quinolinones (4) to be easily ava i l ab~e .~ ,~  Furthermore, 

cautious treatment of 4-substituted 3'-methylthio-3,4'-diquinolinyl sulfides with a nitrating mixture allows 

the methylthio group oxidation and gives high yield of corresponding 3'-methylsulfinyl-3,4'-diquinolinyl 
7 sulfides. One would therefore expect to find a new way of preparing 3-alkylsulfinyl-4(1H)-quinolinones 

(3) or (6) starting from 4-alkoxy-3-(alkylthio)quinolines (1) by combining monooxidation of 3-alkylthio 

group and transformations of 4-methoxy group, as shown in the Scheme. 

RESULTS AND DISCUSSION 

The key step in the preparation of 3-alkylsulfinyl-4(Iw-quinolinones (3) or (6) from 4-alkoxy-3-alkylthio 

quinolines (1) is oxidation of the 3-alkylthio function in 1, 4 or 5 to sulfoxide one in compounds (2, 3 or 

6). respectively. However, in reactions with 4-substituted 3'-methyltio-3.4'-diquinolinyl sulfides, the 

7 nitrating mixture acts both as an oxidizing system and as a nitrating one. To avoid nitration we choose 4- 

methoxy-3-methylthioquinoline ( l a )  as a model compound since 4-methoxyquinoline is less reactive than 
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8 4(I H)-quinolinone toward nitration with nitric acid 1 conc. sulfuric acid mixture. In fact, treatment of 

sulfide ( l a )  with solution containing up to three molar equivalents of nitric acid (applied in the form of 

nitrating mixture) involved only S-monooxidation and gave mainly 4-methoxy-3-methylsulfinylquinoline 

(Za) (85 %) accompanied by some amounts of 3-methylsulfinyl-4(1H)-quinolinone (3a) (as hydrolysis 

product of 2 a )  Similar results were obtained for sulfides ( I b  and lc). 

S c h e m e  

1 0 OC. 30 min 

OCH, 
I 

18 %HCI 

30 min 

HN03 I H 2 S 0 4  

0 OC. 30 min 

i 0 OC. 30 rnin 

7a H 

* ) o n e  molarequiv., **)three molar equivs of H N 0 3  per sulfide group was  used. 

The aza-activated ether linkage in 4-alkoxyquinolines could be easily splitted giving respective 4(1H)- 

quinolinones by the action of hydrochloric or hydrobromic acid6" One would therefore expect 

hydrolysis of 4-methoxy-3-alkylsulfinylquinolines (2) into 3-alkylsulfinyl-4(1H)-quinolinones (3) by means 

of hydrochloric acid, as shown for transformation of 4-alkoxy-3-alkylthioquinolines (1) into 3-alkylthio- 
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4(1H)-quinolinones (416 Easy deoxygenation of sulfoxides in the presence of hydrogen halides, both in 

aqueous and non-aqueous solutions has been, on the other hand, well d ~ c u m e n t e d . l ~ - ' ~  Furthermore, 

Connor and Strandtmann " reported that the action of boiling 5N hydrochloric acid causes deoxygenation 

of I-methyl-3-methylsulfinyl-4(1H)-quinolinone (6a) to I-methyl-3-methylthio-4(W-quinolinone (5a), it 

even causes splitting of the whole methylsulfinyl group and formation of 1-methyl-4(1H)-quinolinone. Ve~y  

close results, including transformation of methylsulfinyl group and hydrolysis of 4-methoxy group, were 

obtained in our studies concerning the behaviour of 4-methoxy-3-methylsulfinylquinoline (2a) in boiling 

hydrochloric acid (1:l)  for 0.5 h. The main product was 3-methylthio-4(1H)-quinolinone (4a) (50%) 

accompanied by small amounts of 4(1H)-quinolinone. Also, as reported by Connor and Strandtmann I' for 

3a or 6a the balance of substrate-isolated products relation was below 60 %. Fortunately, treatment of 2a- 

c with hydrochloric acid (1: 1) at 65-68 OC causes selective splitting of the ether linkage, leaving the sulfinyl 

group almost unaffected and gives the expected 3-alkylsulfinyl-4(1H)-quinolinones (3a-c), with 85-90 % 

yield. Comparison of the acid catalyzed hydrolysis ability of 4-methoxy-3-alkylthioquinolines (1) versus 

4-methoxy-3-alkylsulfinylquinolines (2) shows that in the case when sulfoxides (2) were completely used 

up and converted into quinolinones (3) with in 85-90 % yield, the consumption of 4-methoxy-3-alkylthio- 

quinolines (1) (and the conversion of 1 to 3-alkylthio-4(1H)-quinolinones (4) ) amounted to 12 -14 % 

only. 

Preparation of 3 presented above consists of oxidation step of 1 into 2 and hydrolysis of 2 into 3 (Scheme. 

route a )  To avoid problems caused by instability of sulfoxides (2) in the presence of hydrochloric acid we 

decided to study a reverse reaction sequence starting from 1 but involving transformation of 

methoxyquinoline ( I )  to 4-quinolinones (4) or (5) and completing the process with oxidation of sulfides (4) 

or (5) to sulfoxides (3) or (6), respectively. However, the reaction of 3-methylthio-4(1H)-quinolinone (4a) 

with the mixture containing three molar equivalents of nitric acid proceeded as both S-oxidation and 

nitration to give 6-nitro-3-methylsulfinyl-4(1H)-quinolinone (713) (R=Me) with 70% yield. On the other 

hand, analogical reaction of compounds (4a-4c) or (5a-5c) performed with the use of one molar equivalent 

of nitric acid gave only the sulfide group oxidation products (3a-3c) or (6a-6c) with 85-90 % or 85-97 % 

yield, respectively. 

The 'H NMR spectra of methoxy-sulfoxides (2) related to the spectral data of sulfides (1) show 

characteristic changes (cf ref7) in the positions of H-2 protons shifted downfield by A 6  = 0.36- 0.45 ppm. 

On the other hand, the differences in the chemical shifts values A6sulfoxide.sulfide for SCHZ protons (A6 = 

cu. 0.02 up to 0.40 ppm) and that for SCH? protons (A6 up to 0.54 ppm) show non-identical spatial 

arrangement of alkylsulfinyl group in 3-methylsulfinylquinolines (Za), (3a) and (6a) and theirs higher alkyl 
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homologs (2b,c), (3b,c) and (6b,c), respectivelyThe assignment of the aromatic ring protons was 

performed by the use of COSY spectra as well as by 'H-'H NOE experiments with methoxy group protons 

indicating the spectral position of H-5 proton signals. 

EXPERIMENTAL 

All melting points are uncorrected. The 'H NMR spectra were recorded on a Bruker MSL 300 

spectrometer at 300 MHz in deuteriochloroform or in hexadeuteriodimethyl sulfoxide solutions with 

tetramethylsilane as internal standard The COSY and NOE correlation spectra diagrams were performed 

on the same samples that were used to determine 'H NMR spectra at 500 MHz (on a Bruker AM 500 

spectrometer) 1R spectra were taken on a UR-I0 apparatus (Carl Zeiss, Jena) in KBr pellets. El MS 

spectra were determined on a LKB 2091 spectrometer at 15 and 70 eV and Finnigan MAT 95 

spectrometer at 70 eV. 

TLC analyses were performed employing Merck's silicagel 60 F254 plates and a solution of chloroform- 

methanol (25 : 2, vlv) as an eluent (system I) or Merck's aluminium oxide 60 F254 neutral (type E) plates 

using mixture of chloroform - methanol (60: 1, vlv) as an eluent (system 11). 

4-Methoxy-3-alkylthioquinolines ( l a )  @=CH3), ( l b )  (R=C2H5) and ( lc)  (R=n-C3H7) were prepared from 

thioquinanthrene and sodium methoxide followed by S-alkylation with alkyl iodide according to the "one 

pot" procedure reported previously. s 

4-Methoxv-3-~ro~vlthioauinoline (N 
This compound was obtained as an oil, bp 167-170 OC I 1 torr. 'H NMR (CDCI,), 6 1.01 (t, 3H, ./ = 7 3 

Hz, CH~CHZ),  159-1 6 6  (sextet, ZH, J = 7.3 Hz, CH2C&CH,), 2.95 (t, 2H, J = 7.3 Hz, SCbCH2) ,  

4 13 (s, 3H, CH3-0), 7.51-7.56 (m,lH, H-6), 7.65-7.70 (m,lH, H-7), 8.03-8.06 (m, IH, H-8). 8 07-8.11 

(m. IH. H-5), 8.84 (s, IH, H-2). El MS (70 eV) m/z (relative intensity): 233 (100, M'). Anal. Calcd for 

Cl iHlsNOS C, 66.92; H, 6.48; N, 6.00; S, 13.74. Found: C, 6700 ;H,  6.50; N, 5.90; S, 13.61 

1,4-Dihydr0-4-0~0-3-alkylthioauinolines (4aJ (R=CH3), - (a) (R=C2Hs), - - (4c) (R=n-Cj&] were prepared 

by hydrolysis of 4-methoxy-3-alkylthioquinolines (1) with boiling hydrochloric acid (I :116 The properties 
6 of 4a and 4b were the same as reported previously. 1,4-Dihydro-4-0~0-3-propylthioquinoline (4c) : mp 

137-139 OC (ethanol), lit.,15 mp 137-138 OC, yield 86%. 

Thermal rearrangement of4-methoxv-3-alkylthioauinolines (I) 
I -methyl-3-alkvlthio-4-0x0- I .4-dihvdroauinolines (5) 
A glass test tube containing 100 mg of 4-methoxy-3-alkylthioquinoline (1) was inserted into a hot oil bath 

(200 'C) and then kept at this temperature for 0.5- 2 h. The products mixture was cooled down to rt The 
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pure products (Sa) (R=CH3, 90%) and (Sb) (R=C2H5, 96%) were obtained by recrystallization of crude 

material from 95% ethanol. n-Propyl derivative (Sc) (R=n-C3H7) was isolated by means of column 

chromatography on silica gel (100-200 mesh) using a mixture of chloroform - 95% ethanol, 20 : 1, vlv, as 

an eluent and finally recrystallized from ethanol. 

I-Methyl-3-methvlthio-4-0x0-1.4-dihvdroauinoine (SaJ : mp 121-123 OC, lit.,13 mp 123-124 OC. 'H NMR 
16 and TLC data of 5a were identical as those reported previously. 

I-Methyl-3-ethvlthio-4-0x0-1.4-dihvdroauinoline &) : mp 114-1 16 OC, lit., mp 115-1 17 OC. 

l-Methvl-3-~ro~vlthio-4-oxo-1.4-dihvdroauinoline (ScJ : mp 75-77 OC, lit., mp 74-76 OC, yield 86 %. 

4-Methoxv-3-alkvlsulfinylauinolines (2) 

4-Methoxy-3-alkylthioquinoline (1) (9 mmol) was dissolved upon stirring in 96% sulfuric acid (25 mL) at 

0' C. The nitrating mixture (fuming nitric acid, d=l.50, 1.4 mL, ca. 31 mmol of HNOj and 1.4 mL of 

conc, sulfuric acid) was then added dropwise at 0-5 'C. The mixture was maintained at o'C for 1.5 h, and 

then cautiously poured on 300 g of ice, and neutralized at 0 OC with conc. aqueous ammonia, up to pH 6 .  

The solid (in the case of 2a) was filtered off, washed twice with cold water then with cold methanol, and 

air-dried. in the case of ethyl and propyl derivatives, the products (Zb) or  (2c) were isolated by extraction 

with chloroform (5 x 20 mL). Combined extracts were dried over anhydrous magnesium sulfate and then 

treated in a typical manner to give sulfoxides (2b) or (2c) as thick oils. Ethyl derivative (2b) (R=C2H5) and 

propyl one (2c) (R=n-C3H7) were sepalated by means of column chromatography on silica gel (100-200 

mesh) using a mixture of chloroform (or methylene chloride) - 95% ethanol, 19 : 1, vlv, as an eluent. 

4-Methoxy-3-methvlsulfinvlauinoline m. 
This compound had mp 138-140 OC (ethanol), yield 85 %. 'H NMX (CDCII), S : 2.90 (s, 3H, CH3SO), 

4.13(4(~,3H,CH3-0),758(ddd, 1H,3~=6.9Hz,3~=8.4Hz,4~=1.2H~,H-6),7.68(ddd,lH,3~=6.9 

Hz, '1=8 .4Hz,~J=  1.5Hz, H-7), 7.99(ddd, IH, 3 ~ = 8 . 5  Hq4. /=  1 . 2 H z ,  ' ~ = 0 7 H z ,  H-8), 8.05 (ddd, 

IH, '.I= 8.5 Hz, 4 . ~ =  1.2 Hz, 'J= 0.7 Hz, H-5), 9.49 (s, IH, H-2). IR (KBr pellet), vs-0 = 1055 cm-' . El 

MS (70 eV) miz (relative intensity): 221 (10, M'), 204 (100, M - OH), 206 (51.1, M-CHI) Anal. Calcd 

f o r C 1 ~ H ~ ~ N 0 2 S :  C, 59.71; H, 5.02; N, 6.33; S, 14.46. Found: C, 59.63; H, 505; N, 6.18; S, 14.69. 

4-Methoxy-3-ethvlsulfinylauinoline (Zb) 

This compound was obtained as an oil, yield 89 %. 'H NMR (CDCII), 6 : 1.26 (t, 3H, J = 7.5 Hz, 

CHICH~), 2.92-3.04 and 305-3.16 (Zm, 2 x IH, both from CH3C& group), 4 1 4  (s, 3H, CH3-0), 7.62 

(ddd, lH,3~=6.9H~,3~=8.3Hz,4~=1.1 Hz,H-6),780(ddd, 1 H , 3 ~ = 6 . 9 H z , 3 ~ = 8 . 4 H z , 4 ~ =  1.5 
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Hz,H-7), 809(ddd, lH, ' J=8 .3  Hq4.1= 1 . 5 H z , 5 ~ = 0 . 7 H z , H - 8 ) ,  8.17(ddd,1H,3.1=8.5Hz,4.1= 1 I 

Hz,  '.I= 0.7 Hz, H-5), 9 1 9  (5, IH, H-2). IR (KBr pellet), VS=O = 1020, 1055 and 1075 cm-'. El MS (15 

eV) d z  (relative intensity): 235 (12, M+) Anal. Calcd for Cl2HIINO2S: C, 61.25; H, 5.57; N, 5.96, S, 

13.63. Found: C, 61.41; H, 5.40; N, 6.00; S, 13.79. 

4-Methoxv-3-~ro~vlsulfin~lauinoline (2c) 

This compound was obtained as an oil, yield 88 %; 'H NMR (CDCI,), 6 I 05 (t, 3H, J = 7.4 Hz, 

CH2CH3), 1 63-1.73 and 1.83-1.94 (2m, 2 x IH, both from CH2C&CHI group), 2 94-3.03 (m, 2H, 

SC&CH2), 4.13 (s, 3H. CHyO), 7 59-7.62 (m, l H, H-6), 7.76-7.8 1 (m, IH, H-7), 8.07-81 l (m, IH, H- 

8), 8.14-8.17 (m, IH, H-5), 9.21 (s, lH, H-2). R (KBr pellet), VS-0 = 1025, 1041, I061 and 1081 c~n -  I 

El MS (15 eV) d z  (relative intensity): 249 (14, M'), 207 (100, M - C3Hs). Anal Calcd for C I , H I ~ N O ~ S .  

C, 62.63; H, 6.07; N, 5.62; S,12.84. Found: C, 62.80; H, 6.01; N, 5.70; S, 12.72 

1.4-Dihvdro-4-oxo-3-methvlsulfinvl-6-nitroauinoline i7a) 

This compound was prepared from quinolinone (4a) according to the procedure for the preparation of 2a 

followed by recrystallization from DMF to give 7a with mp 242-243 OC in 70 % yield. 'H NMR (DMSO- 

dh), S : 2.82 (s, 3H, CH3SO), 7.82 (dd, lH, '.I = 9 1  Hz, '.I= 0.5 Hz, H-8), 8 14 (s, IH, H-2), 8 45 (dd. 

I H , 3 . ~ = 9 . 1  H ~ , ~ ~ = 2 . 6 H z , H - 7 ) , 8 . 7 8 ( d d ,  1 H , 4 ~ = 2 . 6 H z , 5 ~ = 0 . 5 H z , H - 5 ) ,  12.35(s, lH,NI-H). IR 

(KBr pellet), VS=O = 1030 and 1070 cm-' , V N O ~  = 1360 and 1560 cm-'. El MS (15 eV) d z  (relative 

intensity). 252 (22.5, M'). Anal. Calcd for clOH8N2O4S: C, 47.62; H, 3.2; N, l I .  l I ,  S, 12 69 Found 

C. 4790; H, 3.01; N, 1 1  42; S, 12.90. 

Oxidation of 3-alkylthio-4-0x0-1.4-dihvdroquinolines i4a-c) and 

I-methyl-3-alkvlthio-4-0x0-1.4-dihydroauinolines (w) leading to sulfoxides (3)=(9. iroute b,c). 

3-Alkylthio-4-0x0-l,4-dihydroquinoline (4) or (5) (9 mmol) was dissolved with stirring in 96% sulfuric 

acid (25 mL) at 0 "C. The nitrating mixture (fuming nitric acid, d=1.50, 0.43 mL, ca. 10 mmol of HN03 

and 1 4 mL of conc sulfuric acid) was then added dropwise at 0-5 OC. The addition of nitrating mixture 

was stopped when deep-cherry colored reaction mixture turned yellow. The mixture was then cautiously 

poured on 300 g of ice, and neutralized at 0 'C with conc aqueous ammonia, up to pH 6. 

The mixture (together with possible solid precipitates) was extracted with chloroform (4 x 20 mL) The 

combined extracts were washed with water and then dried over anhydrous sodium sulfate. Evaporation of 

the solvent left 3 or 6 as a solid. Crude product was recrystallized from ethyl acetate, ethyl acetate ihexane 
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or ethanol. For analytical purposes, compounds (3a-c) were purified by column chromatography 

(aluminium oxide, methylene chloride / 95% ethanol - 1 : 1, v/v) 

1.4-Dihvdro-4-0x0-3-methvlsulfinvlauinoline 0 : mp 248-250 OC, lit., l3  mp 253-254 OC, yield 85 %; 'H 

13 
NMR and IR data of 3a were identical with those reported previously. 

1.4-Dihvdro-4-0x0-3-ethvlsulfin-vlauinoline 

This compound had mp 65-66 OC (methanol), yield 90 %. 'H NMR (CDC13) : 6 1.28 (t, 3H, J = 7.4 Hz, 

CHzCHz ), 3.03-3.18 and 3.33-3.45 (2m, 2 x IH, hoth from CH3C& group), 7.43 (ddd, IH, ?I= 7.0 Hz, 

' . I =  8.1 H z ,  4 ~ =  1.1 Hz, H-6), 7.58 (ddd, lH, 'J= 8.3 Hz, 4 ~ =  1.1 Hz, 5 ~ =  0.5 HZ, H-8), 7.69 (ddd, 

1H,3~=7.0Hz,3./=8.3Hz,4~=1.2H~,H-7),8.09(d, 1H,3~=3.1Hz,H-2) ,8 .32(ddd,  1 H , 3 ~ = 8 . 1  

Hz, 4 ~ =  1.2 Hz, 5 ~ =  0.5 Hz, H-5), 11.82 (hr d , 3 ~ =  3 HZ, lH, N-H). LR O(Br pellet), v+ r~  = I030 and 

1058 cm-I; EI MS (15 eV) d z  (relative intensity): 221 (67.8, M'). Anal. Calcd for CllHllNOzS : C, 

59.71; H, 5.02; N, 6.33; S, 14.46. Found: C, 59.60; H, 510; N, 618; S, 14.71. 

1.4-Dihvdro-4-oxo-3-n-~rovvlsulfinvlauinoline (a 
This compound had mp 88-91 'C (ethanol), yield 88 %. 'H NMR (CDCI,), 6 : 1.08 (t, 3H, J = 7.4 Hz, 

C&CH>), 1.69-1.79 and 1.87-1.97 (2m, 2 x lH, both from CHzC&CH3 group), 2.95-3.02 and 3 36-3.43 

(2m, 2 x IH, hoth from SCbCHz group), 7.41-7.45 (m, IH, H-6), 7.61-7.64 (m, lH,  H-8), 767- 7.71 

(m, IK, H-7), 8.13 (d, J = 6 3  Hz, lH, H-2), 8.31-8.34 (m, IH, H-5), 1219 (b rd , . J=  6.2Hz, IH, N-H). 

1R (KBr pellet), VS-0 = 1024 and 1057 cm?  EI MS (15 eV) d z  (relative intensity): 235 (59, M+), 193 

(100, M - C3&) Anal. Calcd forClzH13NOzS: C, 61.26; H, 5.57; N, 5.96; S,13.60; Found C, 61.01. H, 

5.40; N, 610; S, 13.71. 

l-Methvl-1.4-dihvdro-4-oxo-3-methvlsulfinlauinoline 

This compound had mp 167-169 OC (ethanol I ethyl acetate), lit.," mp 168-170 OC, yield 85 % 

I-Methvl-l.4-dihvdro-4-oxo-3-ethvlsulfinyIauinoline (6bJ 

This compound had mp 159-161 OC (ethanol I ethyl acetate), lit.,4 mp 160-163 'c, yield 97 % 

I-Methvl-l.4-dihvdro-4-oxo-3-n-vrovvlsulfinvlauinoline (6c) 

This compound had mp 154-155 OC (ethanol I ethyl acetate), lit.,4 mp 153-155 OC, yield 87 % 

Hvdrolysis of4-methoxv-3-alkvlsulfinylquinolines (2) hvdrochloric 

to 1.4-dihvdro-4-0x0-3-alkvlsulfinvl-auinolines (2) 

A mixture of 2 (1 mmol) and hydrochloric acid (1 :1) (7 mL) was heated under stirring at 65-68 OC for 1-2 

h. The solution was then evaporated to dryness under vacuum at 60 OC. The residue was triturated with 2 
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mL of water and neutralized with 5% aqueous sodium bicarbonate to pH 5.5-6. The resultant solid was 

filtered off, washed with water and air-dried to give crude 4(1H)-quinolinone derivatives (3). Compounds 

(3) were finally recrystallized from ethanol. 

Results: Substrate Product (yield, mp) 

( 2 4  (R=CH3), (3a) (85, 238-240 OC) 

(2b) (R=CzHs) (3b) (90, 65-6 "C) 

(2c) (R=n-C?H7), (3c) (88, 136-8 OC) 

REFERENCES 

"art LV in the serie of Azinyl Sulfides. 

1. K. Ikezono, S. Fujita, M. Umezato, E. Hosoki, Y. Toba, A. Kusunoki, and S. Shintani, 

Armei.-firsch., 1992, 42, 1200 

2. A. Birch, R. Davies, L. Maclean, and K. Robinson, J Chem. Soc., Perkin Trans. 1, 1994, 387. 

3 U Petersen, S. Bartel, K-D. Bremm, T. Himmler, A. Krebs, and T .  Schenke, Bull. Soc. Chim. Be%, 

1996, 105, 683 

4. R V. Davies, J.  Fraser, K. J. Nichol, R. Parkinson, M. F. Sim, and D B .  Yates, Ger 30 11 994 A1 

(16.10.1980) (Chem. Abstr., 1981, 94, 83968m). 

5 .  A. Maslankiewicz and S. Boryczka, Rccl. Trav. Chim. Pqs-Bus, 1993, 112,520. 

6 A.  Maslankiewicz and S. Boryczka, .I. Heterocycl. Chcm., 1994, 30, 1623 

7. M. I. Maslankiewicz and A. Maslankiewicz, .I Hererocycl. Chem.,1996, 33, 1 153 

8 R. B. Moodie, J. R. Penton, and K. Schofield, J Chem. Soc. B, 1971,7, 1493 

9. L. Janda, J. Nguyen, S. E. Paterson, and L. Strekowski, J. Heterocycl. Chem., 1994, 29, 1753 

1 0  F. JanEik and J. Kdrbl, C?e.skoslov.farm., 1962, 11, 305. 

l I .  W. Ciesielski, W. Jqdrzejewski, 2. H. Kudzin, and J. Drabowicz, Talanra, 1990, 37, 435. 

12. S Oae, Sulfoxides and Sulfilimines, chapter 8 ( sub-chapter 8.5. 1) in O r p i c  Chemistiy of Sulfur, 

ed. by S. Oae, Plenum Press, New York - London, 1977. 

13. D. T Connor and M .  von Strandtmann, J. Heterocycl. Chem., 1978, 15, 113 

14 C. M. Hull and T. W. Bargar, .l. Org. Chem., 1975, 40, 3152. 

15. R. J .  lfe, T. H. Brown, D. I. Keeling, C. A. Leach, M. L. Meeson, M. E. Parsons, D. R. Reavill, C. J 

Theobald, and K. J. Wiggall, J1 Med (?hem., 1992, 35, 3413. 

16. S .  Boryczka, A. Maslankiewicz, M. Wyszomirski, T. Borowiak, and M. Kubicki, Rec. Pav .  Chim. 

Pays-Bas. 1990, 109, 509. 

17. D. T. Connor, P. A. Young, and M. von Strandtmann, J. Heterocycl. Chem., 1978,15, 116. 

Received, 7 t h  June, 1999 


