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Bromination of 2-acylamino-3-ethoxycarbonyl-7-oxo-4,5,6,7-tetrahydrobenzo[b]- 
thiophenes has been studied. This reaction affords 2-acylamino-6,6-dibromo-3- 
ethoxycarbonyl-7-oxo-4,5,6,7-tetrahydrobenzo[b]thiophene, which on dehydrobro- 
mination gives 6-bromo-7-oxybenzo[b]thiophene derivatives. The 4,6-dibromo- and 
4,6-dinitro-7-oxybenzo[b]thiophenes were also obtained. 

Bromination of the 7-oxo-4,5,6,7-tetrahydrobenzo[b]thiophenes (l-IV) [i] with 2 moles of 
bromine gave the 6,6-dibromoderivatives (V-VIII), the structures of which were confirmed by 
P~ spectra. The PMR spectrum of the 6,6-dibromoderivative V contained a mu!tiplet at 3.19 
ppm from the two CH2 groups at positions 4 and 5. In order to synthesize 6-bromo-7-oxybenzo- 
[b]thiophenes (IX, X), the dibromosubstituted compounds V and VII were dehydrobrominated using 
potassium carbonate. The PMR spectrum of the oxybenzo[b]thiophene IX contained doublets at 
7.59 and 7.50 ppm corresponding to the two aromatic protons 4-H and 5-H, respectively. The 
structures of the compounds were also confirmed from IR spectra. In the spectra of compounds 
IX, the OH group absorbed at 3360 am -~, and the CO group absorbed at 1700-1650 cm -~. We also 

prepared methoxy (XII, XIII), 5enzyloxy- (XIV), p-bromophenacyloxy- (XV, XVi), and acetoxy 
derivatives (XVII, XVIII) of benzo[b]thiophene. Bromination of compounds IX and X gave the 
4,6-dibromoderivatives XIX, XX, which is in agreement with literature data [2]. Nitration of 
the 6-bromobenzo[b]thiophenes IX and X, and the previously obtained [i] XI, with nitric acid, 
takes place at the 4 position; replacement of the bromine by a nitro group also occurs. The 
P}~ spectra of compounds XIX and XXI contained singlets at 7.72 and 8.67 ppm, respec=ively, 
arising from the aromatic protons at the 5 positioh. Nitration of compound XI occurred also 
at the benzene ring, confirmed by the presence of singlets in the PMR spectra of compound 
~(!I at 8.53 and 8.75 ppm from the protons at positions 2 and 5. 
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I, V, IX, XII. XIV, XV, XVII, XIX, XXI R'=NHCOCHa; II. VI R*=NHCOCH=CH3: 
[1I, VII. X, XIII, XVI. XVIII, XX, XXIII R~=NHCOC~Hb; IV, VllI R~=NHCOCH2CI; 
XI, XXII Rt=H; XII, XIII R2=CHa: XIV R2=CH2C6Hb; XV, XVI R2=CH=COC6H4Br-(P); 

XVII, XVIII R2=COCHa 
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TABLE i. Physico-chemical Data for Compounds Prepared 

V 
VI 

VII 
VIII 

IX 
X 

XII 
XIII 
XIV 
XV 

XVI 
XVII 
XVII[ 

XIX 
XX 

XXI 
XXII 
XXIII 

rap. "C * 

145--146 
I56--157 
200--201 
142--143 
261--262 
245--246 
182--183 
184--I85 
150--151 
180--t81 
190--191 
215--216 
204--205 
198--199 
231--232 
198---199 
I64--165 
266--267 

Found. % 

C H Br 

35,5 3,3 36.4 
36,8 3,2135.3 
43,4 3,3 31,8 
32,9 3,4 33,4 
43,4 3,5122,3 
51.3 3,4 t9,0 
45,2 4,0121,3 
52,7 3.7118,3 
53.4 4.0 18.0 
45,1 3,0 29.C 
50,2 3,3 26.0 
44,8 3.5 20,0 
52,0 3,3117,3 
35.9 2,7 36,4 
43, t 12,6131,9 

42'213'0 t 41,8 26 
50,5 31t 

N S 

3 ,1  
3,0 
2,7 
2,9 
3,8 
3,1 
3,7 
3,0 
2,9 
2,3 
2,0 
3.4 
2,8 
3,1 
2,5 
1.3 
9 0 1  
<o 

Empirical 
formula 

CiaHIaBr2NO4S 
Cj4H,6Br2NO4S 
CIsHtsBr2NO4S 
CIaHI2Br2CINO4 
CtaHI2BrNO4S 
CIsHI4BrNO4S 
C,Ht4BrNO4S 
CLgHI6BrNO4S 
C._-oHtzBrNO~S 
Ca:H:rBr2NOsS 
C~HIgBr2NOsS 
CtsHI4BrNO.~S 
C2oHI~BrNOsS 
Clal-iu Br2NO4S 
CIsHlaBr2NO4S 
ClaHllNaOsS 
CLIHsN2OrS 
C~sttIaN3OsS 

Calculated, % 

C H Br  N S 

35,6 3.0 36,4 3,2 7,3 
37.0 3.3135,3 3.1 7.1 
43.1 3.0131.9 2.8 6.4 
33,0 2,6~33,7 3.0 618 
43.6 3A]22.3 3.9 8,9 
51,4 3,4119.1 3.3 7.6 
45,2 3,8121,5 3,8 8,6 
52,5 3,7118.4 3,2 7,4 
53,7 3,8~17,9 3,1 7,2 
45,4 3,0/28,8 2,5 5,8 
50.6 3,1125,9 2,3 5,2 
45.0 3,5/20,e 3.5 8.0 
51,9 3,5117,3 3,0 6,9 
35,7 2,5136,6 3,2 7,3 
43,.3 2,6/32,0 2,8 6,4 
4213 3.01 11.41 8.7 42,3 26 90 10.3 
5o,  31o 917 7,41 

r ~  

77.5 
59,6 
76.8 
65,4 
79,1 
46,3 
64,4 
80.4 
7 I.O 
65.0 
58,0 
71,0 
77.6 
61.5 
82,2 
48,5 
45,3 
31.6 

*Compounds V-X, XII-XX were recrystallized from a 3:1 mixture of 
alcohol and dioxane, and compounds XXI-XXIII from acetic acid. 

EXPERIMENTAL 

PMR spectra were taken on a Varian XL-200 spectrometer (internal standard -- TMS), and iR 
spectra on a Perkin-Elmer 599. 

Physico-chemical data for the compounds are given in Table I. 

2-Propionylamino-3-ethoxycarbonyl-7-oxo-4~5~6~7-tetrahydrobenzolb]thiophene (II) was e~- 
tained in the same way as compounds I, III, and IV [i]. Yield 62.3%, mp 161-162=C (methanol). 
IR spectra: 1640, 1700 (CO), 3250 cm -: (NH). Found, %: C 57.1, H 5.6, N 4.8, S i0.7. Cal- 
culated, %: C 56.9, H 5.8, N 4.7, S i0.9. 

2-AcYlamino-6,6-dibromo-3-ethoxycarbonyl-4,5,6,7-tetrahydrobenzo[b]thiophenes (V-VIII). 
To a solution of 0.05 moles of compounds I-IV in 125 ml of chloroform with mixing was added 
5.6 ml (0.!i mole) of bromine in 25 ml of chloroform. The reaction mixture was heated to 
boiling and allowed to stand at 20=C for 18 h, washed with water, the chloroform removed, and 
=ethanol added to the residue. The precipitated material was filtered off. 

2-Acylamino-6-bromo-7-oxy-3-ethoxycarbonylbenzo[b]thiophene (IX, X). To a boiling solu- 
tion of 0.i mole of compounds V, VII in 200 ml of dioxane was added a solution of 20 g of po- 
tassium carbonate in 40 ml of water. The reaction mixture was refluxed with mixing for 30 min, 
=ooled, and the precipitated material filtered off. The precipitate was stirred with i00 mi 
of acetic acid for 30 min, filtered, and washed with methanol. 

2-Acylamino-6-hromo-7-methoxy-3-ethoxycarbonylbenzo[b]thiophenes (XIi, XIIi), 2-Acetylam- 
ino-6-bromo-7-benzyloxy-3-ethoxycarbonylbenzo[b]thiophene (XIV), and 2-Acylamino-6-bromo-7- 
4-bromophenacyloxy)-3-ethoxycarbonylbenzo[b]thiophenes (XV, XVI). To a ref!uxing solution of 
9.017 mole of compounds V, VII in 35 m! of dioxane was added a solution of 3.4 g of potassium 
carbonate in 6.5 ml of water. The reaction mixture was stirred and ref!uxed for 30 min, coolec 
and the precipitated material filtered off and suspended in 30 ml of dioxane. To the suspen- 
sion was added: a) for the synthesis of the 7-methoxy derivatives XII and XIII, 1.14 mi 
(0.012 moie) of dimethylsulfate and 5 ml of water, the reaction mixture refluxed for 30 min, 
cooled, and the precipitated compounds XII or XIII filtered off; b) for the synthesis of the 
benzyloxy derivative XIV -- 1.38 ml (0.012 mole) of benzyi chloride and 5 mi of water, the reac- 
tion mixture refluxed for 3 h, cooled, and the precipitated compound XIV filtered off; c) for 
the synthesis of 7-(4-bromophenacyloxy)benzo[b]thiophenes XV, XVI -- 2.78 g (0.01 mole) of 4- 
bromophenacylbromide, i0 ml of methanol, the reaction mixture refluxed for 1 h and 30 min, 
cooled, and the precipitated compounds XV and XVI filtered and washed with water and alcohol. 

2-Acylamino-7-acetoxy-6-bromo-3-ethoxycarbony!benzo[b]thiophenes (XVII, XVIII). To a 
refluxing solution of 0.017 mole of compound V or VII in 35 ml of dioxane was added a solution 
of 3.4 ml of potassium carbonate in 6.5 ml of water. The reaction mixture was refluxed for 
30 min. ~en cool, the precipitated material was filtered off, washed with alcohol and 20 ml 
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of acetic anhydride added. The reaction mixture was refluxed for 2 h and 30 min, cooled, 
and poured into water. The precipitated material was filtered off, and washed with alcohol. 

2-Acylamino-4,6-dibromo-7-hydroxy-3-ethoxycarbonyibenzo[b]thiophenes (XIX, XX). To a 
refluxing suspension of 0.028 mole of compounds IX or X and a catalytic amount of benzoyi per- 
oxide in 250 ml of chloroform was slowly added a solution of 1.7 ml (0.033 mole) of bromine 
in 25 ml of chloroform, and the reaction mixture refluxed for 3 h and then allowed to stand at 
20~ for 18 h. After washing with water, the chloroform was removed, alcohol added to the res- 
idue and the precipitated material filtered off. 

2-Acylamino-4,6-dinitro-7-hydroxy-3-ethoxycarbonylbenzo[b]thiophenes (XXI-XXI!I): To a 
suspens'ion of 0.0J mole Of compounds IX-XI in 90 mi of acetic acid was added 7 mi of nitric 
acid (d = 1.42 g/ml). The reaction mixture was refluxed for 5 min, cooled, and the precipi- 
tated material filtered off and washed with alcohol. 
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Individual 2a-aryl- and 2a,4a-diaryl-cis-thiadecalin-iB-oxides and l,l-dioxides 
have been synthesized. The effect of sulfinyl and sulfonyl groups has been ob- 
served on the chemical shifts of carbon atoms in these conformationallu homo- 
geneous, stereochemically similar systems. 

In a continuation of studies of cis-l-thiadecalins l-Vll [i, 2] a number of new and pre- 
viously known 2a-aryl- and 2~,4a-diaryl-cis-l-thiadecalin l-oxides VIiI-XIV and l,l-dioxides 
XV-XXI were synthesized. Their ~3C NMR spectra were studied in order to reveal the effect of 
sulfinyl and sulfonyl groups on the unusual conformationally homogeneous derivatives of cis- 

l-thiadecalin. 

Only the ~SC ND~ spectra of the diastereomeric cis-l-thiadecaiin-l-oxides [3], and cis- 
l-thiadecalin-i-N-4-chlorophenylimide and its homologs [4] have been described previously. 
At the same time, derivatives of trans-l-thiadecalin and its homologs, viz., sulfoxides [5], 
sulfones [5], and sulfimides [4], have been studied relatively fully. 

The oxidant was 30% hydrogen peroxide. Individual thiadeca!ins I-VII [2] were oxidized 
in glacial acetic acid. Sulfoxides VIII-XIV were synthesized by oxidation with an equimoiar 
amount of oxidant at 20~; sulfones XV-XXI, with a fivefold excess of oxidant at 20-50~ 
Yields were 53-73 and 70-93%, respectively (Table i). 

In the oxidation of cyclic sulfides we can expect the formation of dias=ereomeric sulfox- 
ides with equatorially or axially disposed S--O groups. If the equatorial S--O in sulfoxides 
VIiI-XIV is located in the gauche position with respect to two C--H bonds and two C--C bonds, 
then the axial S--O in diastereomers VIIIa-XIVa should be in gauche position to the four C--C 
bonds, and moreover should he substantially destablized due to the 1,3-interactions in the 

heterocycle. 
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