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Abstract. Acylation of halogen-containing electron-rich aromatic and heteroaromatic
compounds with B-ethylsulfanylpropionyl tetrafluoroborate leads to the formation of 6-
membered sulfonium salts fused with aromatic or heteroaromatic rings. Base induced
cleavage of sulfonium salts gave ethylsulfanyl substituted aryl vinyl ketones. Cyclic
sulfonium salts can also be converted into corresponding thiopyran-4-ones by treatment
with thiourea in MeOH. © 1998 Elsevier Science Ltd. All rights reserved.

Modification of active electrophilic reagents by complexation with different nucleophiles is a

Acyldimethylsulfonium salts, obtained by treatment the corresponding acyl tetrafluoroborates with

methyl sulfide, are known to react with different unsaturated hydrocarbons, aromatic and heteroaromatic
compounds (Scheme 1). The high yields and low amount of side products and polymers make
acylsulfonium salts useful reagents in organic synthesis.®® Also, it was reported, that the complex of

having the structure of an
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trifluoroacetic anhydride with boron trifluoride and methyl sul

acyldimethylsulfonium salt, is a useful reagent for trifluoroacylation of various unsaturated hydrocarbons

and aromatic compounds.3#
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in the preceding papers, we have proposed an intramolecular modification of acylsuifonium salts -
B-ethylsulfanylpropionyl tetrafluoroborate 1. Obtained as shown on Scheme 2, 1 is quite stable at the

temperature below -30°C, and reacts with different unsaturated hydrocarbons. Reaction of 1 with
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Recently, we have investigated the acylation of various aromatics with the complex of p-
ethylsulfanylpropionyl fluoride/boron trifluoride. This reaction leads to formation of 3-(ethylsulfanyl)- -

(aryl)-1-propanones in good yields. The latter can easily be converted to aryl vinyl ketones in excellent
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Scheme 3
Now we report unusual behaviour of some halogen-containing aromatic compounds in the

reaction with 1. The reaction of 2-bromothiophene 2 with 1 leads to 1-(5-bromo-2-thienyl)-3-

(ethylsulfanyl)- 1 -propanone 2a, but in the case of 3-bromothiophene 3 the corresponding 6-membered
sulfonium sait 3a was formed instead of 1-(3-bromothienyl)-3-ethyisuifanyipropan- i-one (Scheme 4).
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It was found that reactions of 1 with some other halogen-containing aromatic compounds, e.g. 3-

bromofurane 4, 1,2-dimethoxy-4-halobenzenes 5-7, proceed analogously to give the products of

bromoanisole with 1 was unsuccessful because of its low reactivity.
We suppose that the reaction proceeds stepwise. The first step is electrophilic acylation of aromatic
ring, the next step is nucleophilic substitution of halogen atom by sulfide moiety to form a 6-membered

sulfonium salt ring junction. The second step can be achieved only if the carbonyl group enters ortho to
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actions of 1 with 2-bromothiophene 2 an
intra- or intermolecular formation of sulfonium salts were detected.
Also we have studied the reactions of 1 with dibromo-substituted bithiophenes 8 and 9 (Scheme
5). In the case of bithiophene 8 the product of diacylation 10 was expected. With a molar ratio of 1 and
8 2:1 the mixture of products of mono- and diacylation 8a and 10 (3:1) was obtained. Increasing the

molar ratio of starting 1 and 8 to 4:1 did not affect the ratio of products. Washing of the mixture of

sulfonium salts 8a and 10 with cold methanol permits isolation of 8a in pure form.
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To study the influence of the halogen nature on the reaction we have carried out the reactions of 1
with 4-iodo, 4-bromo and 4-chloro-1,2-dimethoxybenzenes 5-7. Yields of sulfonium salt 5a were found
to decrease in the order I, Br, Cl.

We have also studied some reactions of cyclic sulfonium salts 3a-5a,8a,9a. Base promoted
cleavage of sulfonium salts (agueous solution of KHCO
ethylsulfanylaryl vinyl ketones 3b-5b,8b,9b in quantitative yield. Reflux of sulfonium salts with thiourea
in MeOH affords the corresponding thiopyran-4-ones 3c¢-5¢,8¢,9¢ in good yields (Scheme 6). We

believe that these products are formed by nucleophilic substitution at the ethyl group of the sulfonium

moiety.
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aromatic and heteroaromatic compounds give rise to cyclic sulfonium salts 3a-5a,8a,9a, which can be

converted to ethylsulfanylaryl vinyl ketones 3b-5b,8b,9b or thiopyran-4-ones 3c-5¢,8¢,9¢.

erimental section

X

Melting points were determined in sealed capillaries and are uncorrected. NMR spectra were
recorded on Varian VXR-400 and Bruker AM 400C spectrometers in CD3CN, CDCl; or
CDCl3/CF3COOH 4/1 with TMS as an intemnal standard. The IR spectra were obtained with UR-20
spectrometer. Column chromatography was performed on silica gel (63-200 mesh, Merck). All solvents

used were dried and distilled according to the standard procedures. §-Ethylsulfanylpropionyl fluoride

Compounds 8 and 9 were synthesized from 35,5’-dibromo-2,2’-bithiophene® using the literature

procedures’.

General procedure for sulfonium salts
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saturated by gaseous BF3 at -60°C. A solution of corresponding aromatic compound (0.02 mol) in
dichloromethane (10 ml.) was added dropwise. After stirring for 15 min at -40°C the temperature was
allowed to rise to 0 °C and the mixture was stirred for two hours at this temperature. The reaction
mixture was poured into dry ether (80 mL). The precipitated sulfonium salt was collected by vacuum

filtration, washed with drv ether (?ﬂ mT\ cold methanol (10 n\_L) dry ether (?ﬂ ml

, 1y Cliltl A1

) and dnied in

vacuo
4-Ethyl-7-0x6-6,7-dihydro-5 H-thieno[3,2- 6] thiopyran-4-ium-tetraflucroborate (3a), yield 33%. mp
123-125 °C(dec.). IR (Nujol) (v,emt): 1680 (CO). 'H NMR (400MHz, CD3CN, & ppm): 8.20 (d, 1H,

3J=5.2 Hz, H-5 thiophene), 7.61 (d, 1H, 3J=5.2 Hz, H-4 thiophene), 4.19 (ddd, 1H, 3J=4.2 Hz,
3J=11.1 Hz, 2J=14.6 Hz, SCH,CH;), 4.01 (ddd, 1H, *J=3]=4.8 Hz, 2J=14.6 Hz, SCH,CH,), 3.76-3.61
(m, 2H, SCH,CH3), 3.08 (ddd, 1H, 3]J=4.2 Hz, 3J=11.1 Hz, 2J=18.4 Hz, SCH,CH)), 3.12 (ddd, H,

1, 1115 1145 4 e L VA I Y, 222

3J=3J=4.8 Hz, 2J=18.4 Hz, SCH,CH)), 1.44 (t, 3H, 3J=7.2 Hz, CH3). 13C NMR (100MHz, CD;CN,
ppm): 185.36 (C=0), 142.91, 138.16, 130.46, 124.67 (4C aromatic), 39.87, 35.93, 32.12 (3 CHy), 9.71
(CH3). Elemental analysis(%): found: C, 37.62; H, 3.74; Calc. for CoH;BF40S,: C, 37.78; H, 3.88.

4-Ethyl-7-0x0-6,7-dihydro-5 H-thiopyrano[3,2-b}furan-4-ium-tetrafluoroborate (4a), yield 19%. mp
105-107 °C (dec.). IR (Nuyjol) (v,cm-1): 1700 (CO). 'H NMR (400MHz, CD3CN, & ppm): 7.85 (d, 1H,
3J=2.0 Hz, H-5 furane), 6.91 (d, 1H, 3J=2.0 Hz, H-4 furane), 3.99 (ddd, 1H, 3]=4.0 Hz, 3J=10.8 Hz,
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2J=14.4 Hz, SCHH,), 3.76 (ddd, 1H,
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1), 3.58-3.42 (m,
2H, SCH)CH3), 3.12 (ddd, 1H, 3]=4.2 Hz, 31=10.8 Hz, 2J=18.4 Hz, SCH,CH,), 2.92 (ddd, 1H, J=4.0
Hz, 3J=5.8 Hz, 2J=18.4 Hz, SCH,CH>), 1.27 (t, 3H, 3]=7.2 Hz, CH3). 13C NMR (100MHz, CD3;CN,
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H3). Elemental analysis(%): fou

1-Ethyl-6,7-dimethoxy-4-oxo-3,4-dihydro-2 H-thiochromenium-tetrafluoroborate (5a),
from 4-chloro-1,2-dimethoxybenzene yield 12%; from 4-bromo-1,2-dimethoxybenzene yield 38%; from
4-iodo- 1,2-dimethoxybenzene yield 45%. mp >230 °C (dec.). IR (Nujol) (v,cm!): 1700 (CO). !

NMR (400MHz, CD3iCN, & ppm): 7.75 (s, !H, H-5), 7.34 (s, 1H, H-8) 1

MR (400MHz , CD3yCN pm): 7.75 (s, 1H, H-5), 7 (s, 1H, H-8), 2
SCHACH;y), 398 (s, 3H, OCH3), 3.95 (s, 3H, OCH3), 3.92-3.85 (m, 1H, SCH,CH,), 3.63 (g, 2H,
3J=7.2 Hz, SCHLCH3), 3.32-3.23 (m, 1H, SCH,CH)), 3.11-3.06 (m, 1H, SCH,CH>), 1.45 (1, 3H,
3J=7.2 Hz, CH3). 13C NMR (100MHz, CD3CN, § ppm): 187.6 (C=0), 154.1, 153.4, 126.4, 115.7 (4
C. g), 113.8, 111.5 (2CH), 56.8, 56.1 (2 OCH3), 38.5, 32.5, 29.7 (3 CH,), 8.8 (CHs). Elemental
analysis{%). found: C, 46.16; H, 5.06; Calc. for Ci3H7BF40:S: C, 45.91; H, 5.04.

2-{4-!!..,.-g.te-..-...ieny!)-4-et!'.y.—7—exe=6,7=dahydre=5‘,=thieﬂe{3,2=.’;}t..mpyra.-==4=mm=tetr=ﬂ==smbarate
(8a), yield 52%. mp 203-209 °C (dec.). IR (Nujol) (v.cm'): 1670 (CO). 'H NMR (400MHz,

CDCI3/CF3COOH 4/1, 8 ppm): 7.71 (br.s, 1H, H-3 thiophene), 7.49 (br.s, 2H, H-5 thiophene and H-
3 thienothiopyranium), 4.42-4.34 (m, 1H, SCH,CH,;), 4.28-4.22 (m, 1H, SCH,CH;), 3.89 (q, 2H,
3J=7.4 Hz, SCH,CH3), 3.64-3.55 (m, 1H, SCH,CH;), 3.51-3.46 (m, |H, SCH;CH>), 1.68 (1, 3H,

3J=7.4 Hz, CH3). 3C NMR (100MHz, CDCl3/CF;COOH 4/1, & ppm): 187.16 (C=0), 151.46, 137.84,
13422 (3 C, @), 131.64, 127.80 (2 CH), 126.24 (C, q), 124.88 (CH), 112.97 (C, q), 40.29, 35.70, 31.19

(3 CH3), 9.05 (CH3). Elemental analysis(%): found: C, 34.47; H, 2.72; Calc. for C13H2BBrF408Ss: C
34.92; H, 2.71.

bis-(4-Ethyl-7-0x0-6,7-dihydro-5 H-thieno[3,2-b]thiopyran-4-ium-2-yl)-ditetrafluoroborate (10), The
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un of pure 8a from the spectrum of the
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thiophene), 4.42-4.22 (m, 4H, SCH,CH,), 3.75
SCH,CH,), 1.40 (t, 6H, 3J=7.4 Hz, CHj3).
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2-(5-Bromo-2-thienyl)-4-ethyl-7-0x0-6,7-dihydro-5 /-thieno[3,2-b]thiopyran-4-ium-tetrafluoroborate
(9a), yield 41%. mp 192-198 °C (dec.). IR (Nujol) (v,em!): 1670 (CO). 'H NMR (400MHz,
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thiophene), 7.12 (brs, 1H, H-4" thiophene), 4.45-4.30 (m, 1H, SCH,CH,), 4.25-4.12 (m, I1H,
SCHLCH,), 3.95-3.75 (m, 2H, SCHHj3;), 3.70-3.15 (m, 2H, SCH,CH)), 1.71 (t, 3H, 3J=7.4 Hz,
CH3). 13C NMR (100MHz, CDCl;/CF3;COOH 4/1, & ppm): 187.04 (C=0), 151.86, 137.05, 134.59
(3C, q), 132.64, 129.70 (2 CH), 126.22 (C, q), 124.32 (CH), 119.19 (C, q), 40.40, 36.71, 31.15 (3

1.2 Y5 +&ETIE (W12 ), 117,10

CHj). 9.06 (CH3). Elemental analysis(%): found: C, 34.45; H, 2.75; Calc. for C;3H2BBrF40S3: C,

34.92; H, 2.71.
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{reneral procedure jor i-{(aryi)-2-propen-Ii-ones
To a suspension of sulfoniuin salt in ether an excess of aqueous KHCO3; was added and the reaction
mixture was stirred for two hours. The organic layer was separated, the aqueous layer was extracted

twice with ether. The combined organic phases were dried (Na3SQOy4), filtered and concentrated at

ash chromatography with ethyl acetate/hexane

....... ressure, 11 mde duct was purit i 13
(Q/1%
\7/ )
102 (Diholenifanad) P thinnoll P noonan_ ¥_ana (2h) ald Q207 i £7_40 O IR INnial (v em-l)
- I-{ EARYISUNARY1 ) - &~ tie€nyi |- 2- propeii-i1-one (Ov), yicia o570, Mp 6/-67 YO, IR (iNUjo1) (v,Ciil * .

1600. 1640 (C=C, CO). 'H NMR (400MHz, CDCls, 6 ppm): 7.53 (d, 1H, 3]J=5.2 Hz, H-5 thiophene),
7.02 (d, 1H, 3J=5.2 Hz, H-4 thiophene), 6.95 (dd, 1H, 3J=16.8 Hz, 3J=10.4 Hz, CH=), 6.43 (dd, 1H,
3J=16.8 Hz, 2J=1.6 Hz, CH;,=), 5.76 (dd, 1H, 3J=10.4 Hz, 2J=1.6 Hz, CH,=), 2.98 (q, 2H, 3]=7.2 Hz,

CH>). 1.34 (1. 3 31I=772 Hz CH BCN (100MH-> D, n (C=0\ 146 04 (C
2] L+ \ S8 & ¥ B foedy ARLy i1 I PSS SLN \ ViviiiL, \.JLJ\_‘J:S’ P 1L1 \\./ Ay, ATTULUTTY \\-Iq
q). 133.09, 131.04 (2CH), 130.68 (C, q), 128.75 (=CH>), 126.60 (CH), 27.05 (CHj), 13.68 (CH3)
Elemental analysis(%): found: C, 54.49; H, 4.82; Calc. for C9H OS,: C, 54.51; H, 5.08

1-[3-(Ethylsulfanyl)-2-furyl]-2-propen-1-one (4b), yield 95%; pale yellow oil. IR (Neat) (v,em™):
1600, 1650 (C=C, CO). 'H NMR (4OOMHZ, CDCls, & ppm): 7.55 (d, 1H, 3J=1.9 Hz, H-5 furane),

7.15 (dd, 1H, 3J=17.2 Hz, 3J=10.4 Hz, CH=), 6.58 (d, 1H, 3J=1.9 Hz, H-4 furane), 6.51 (dd, 1H,
=177 H> 21=10 - .=\ §Q1 /44 1 3T=1nA - 2I1=1 QU CCLI.—Y 7085 {~ I 37174 L0,
J=L /.24 NZ, ST nZ, LT, 3.01 (A4, 110, TITIUS Nz, U=y nZ, Lny=j, £.73 \q, <101, SV /.8 1z,

CHj), 1.38 (t, 3H, 3J=7.4 Hz, CH3). 13C NMR (100MHz, CDCls, § ppm): 177.44 (C=0), 146.22 (C,
q), 145.61 (CH), 133.81 (C, q), 130.94 (CH), 128.22 (CHj), 111.18 (CH), 26.12 (CHj), 13.80 (CH3).
Elemental analysis(%): found: C, 58.95; H, 5.64; Calc. for C9H00,S: C, 59.32; H, 5.53.

1-[2-(Ethylsulfanyl)-4,5-dimethoxyphenyl]-2-propen-1-one (5b), yield 88%; colorless oil. IR (Neat)

(viem '): 1610, 1650 (C=C, CO). 'H NMR (400MHz, CDCl;, 8 ppm\' 7.05 (s, 1H, H-3 aromatic)
£07 (A4 1LY 31179 1Y, 3T—1NnN A LI 1Y\ £ QF 7o 1LY IY - . _ ¢). 6.18 (dd. 1H Ar_17 " LY.
0.7 \u4, I1r1, “J—1/7.2 n4, “J=—iv.4 riZ, ©ri—J), 0.00 {5, 111, n-o aromn C), 16 (44, 111, "J=1/7.2 I1Z,
2J=1.5 Hz, CH,=), 5.81 (dd, 1H, 3J=10.4 Hz, 2J=1.5 Hz, CH,=), 3.86 (s, 3H, OCHjy), 3.81 (s, 3H,

OCH3), 2.80 (g, 2H, 3J=7.4 Hz, CHy), 1.20 (t, 3H, 3J=7.4 Hz, CH;). 13C NMR (100MHz, CDCl; , &
ppm): 191.9 (C=0), 151.0, 146.4, 134.9, 131.1, 130.4, 128.8, 112.3, 112.0 (6 C aromatic, CH=CH,),
S6 0 §§ﬂ(7ﬂFH\ ')R’I((‘l—l\ 1

DU, DI LA U 0.0 2 R YL

for C13H6038: C, 61.88; H, 6.39.
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1-{5-(4"-Bromo-2'-thienyl)-3-{ethylsulfanyl)-2-thienyl}-2-propen-1-one (8b), yicld 86%. mp 92-95 °C.
IR (Nuyjol) (v,cmf): 1610, 1650 (C=C, CO). !H NMR (400MHz, CDCl3, § ppm): 7.22 (d, 1H, 4J=1.4
Hz, H-5" thiophene), 7.20 (d, 1H, 4J=1.4 Hz, H-3" thiophene), 7.01 (s, 1H, H-4 thiophene), 6.94 (dd,

H, 3J=16.6 Hz, 3J=10.2 Hz, CH=), 6.49 (dd, 1H, 3J=16.6 Hz, 2J=1.7 Hz, CH,=), 5.81 (dd, 1H,
31=10.2 Hz, 2I=1.7 Hz, CHy=), 3.05 (q, 2H, 3J=7.4 Hz), 141 (t, 3H, 3J=74 Hz). 3C NMR

7 - i ALy N RYTT gy U Liiy a3l 1S Ry 20T, radiy. NivVaLn

(100MHz, CDCl; , & ppm): 176.31 (C=0), 146.98, 141.02, 136.66, 132.93, 129.11, 127.97, 123.60,
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1-[5-(5 -Bromo-2-thienyl)-3-(ethylsulfanyl)-2-thienyl]-2-propen-1-one (9b), yield 95%. mp 66-68 °C.
IR (Nujol) (v,cm!): 1640 (C=C and CO). 'H NMR (400MHz, CDCl3, & ppm): 7.12 (d, 1H, *J=3.8
Hz, H-3" thiophene), 7.08 (d, 1H, 3J=3.8 Hz, H-4" thiophene), 7.07 (s, |H, H-4 thiophene), 7.01 (dd,
[H, 3J=16.6 Hz, 3J=10.2 Hz, CH=), 6.49 (dd, 1H, 3J=16.6 Hz, 2J=1.7 Hz, CH,=), 5.81 (dd, 1H,
)
NMR (100MHz, CDCl3 , & ppm): 176.31 (C=0), 146.98, 141.02, 136.66, 132.93, 129.11, 127.97,
123.60, 123.07, 110.95 (C, q), 27.39 (CH3), 13.67 (CHs3). Elemental analysis(%): found: C, 43.30; H,
2.79; Cale. for Cy3H;BrOSs;: C, 43.46; H, 3.09.

General procedure for thiopyranes

To a solution of sulfonium salt (0.003 mol) in methanol (15 mL) thiourea (2.3 g, 0.03 mol) and HCIO4
(! “\lL Of 70% aqucone cohy ‘in\ were qdﬂpr] A‘ﬁnr AQ } urs ¢ 1

o {00 mL of water and exiracted with CH,;Cly (4X10 mL). The combined organic phases were dried
(Na;S0y4), filtered and concentrated at reduced pressure. The crude product was purified by column

chromatography with ethyl acetate/hexane (9/1).

5,6-Dihydro-7 H-thieno[3,2-b]thiopyran-7-one (3c), yield 89%; pale yellow oil. IR (Neat) (v,em!):
1640 (CO). 'H NMR (400MHz, CDCl3, & ppm): 7.62 (d, 1H, 3J=5.2 Hz, H-5 thiophene), 6.93 (d, 1H,

31=8" I—Tv H_4 thinnhanal 2221_29Q (v YH COH./H.\
JT I 1k, 1 &ihy DUk J

~ Q7.9
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(100MHz, CDCl3, 8§ ppm): 187.99 (C=0), 145.35, 134.39, 131.44, 127.14 (4C aromatic), 38.34, 28.56
(2CH,;). Elemental analysis(%): found: C, 49.22; H, 3.61; Calc. for CtHs08S,: C, 49.39; H, 3.55.

5,6-Dihydro-7 H-thiopyrano{3,2-b]furan-7-one (4c), yield 42%; mp 100-103 °C (dec.). IR (Nujol)
(viem'!): 1640 (CO). '"H NMR (400MHz, CDCl3, § ppm): 7.64 (d, 1H, 3J=2.0 Hz, H-5 furane), 6.53
(d, 1H, 3J=2.0 Hz, H-4 furane), 3.36-3.32 (m, 2H, SCH,CH}), 2.92-2.89 (m, 2H, SCHCH,). 13

NMR (100MHz, CDClis, 6 ppm): i181.77 {C=0), 147.66, 144.33, 1306.14, 111.09 (4C aromaiic), 38.80,

28.96 (2CH;). Elemental analysis(%): found: C, 54.69; H, 3.95; Calc. for C7H0,S: C, 54.53; H, 3.92.

6,7-Dimethoxy-2,3-dihydro-4 H-thiochromen-4-one (5¢), yield 67%; colorless oil. IR (Neat) (v,cm™!):
1670 (CO). 'H NMR (400MHz, CDCls, 8 ppm): 7.59 (s, 1H, H-5), 6.68 (s, 1H, H-8), 3.91 (s, 3H,
OCH3), 3.89 (s, 3H, OCH3), 3.24-3.20 (m, 2H, SCH,CH}), 293-2.90 (m, 2H, SCH,CH;). 13C NMR
(100MHz, CDCl; , 8 ppm): 192.79 (C=0), 153.50, 147.10, 135.97, 124.08 (4 C, q), 110.37, 108.89
(2CH), 56.12, 55.96 (2 OCH3), 39.08, 27.14 (2 CH;). Elemental analysis(%): found: C, 34.45; H, 2.75;

Calce. for C; | H,03S: C, 58.91; H, 5.39.
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2-(4-Bromo-2-thienyl)-5,6-dihydro-7 H-thieno[3,2-b]thiopyran-7-one (8c), yicld 48%. mp 71-74 °C.
IR (Nujol) (v,cmn!): 1660 (CO). 'H NMR (400MHz, CDClz, 8 ppm): 7.26 (d, 1H, 4J=1.4 Hz, H-5
thiophene), 7.23 (d, 1H, 4J=1.4 Hz, H-4 thiophene), 7.02 (s, 1H, H-3 thienothiopyran), 3.38-3.35 (m,
2H, SCH,CH>), 2.92-2.89 (m, 2H, SCH,CH,). 13C NMR (100MHz, CDCl3, 8 ppm): 187.51 (C=0),
146.30, 144.17, 136.69, 130.17 (4C, q), 128.36, 123.99, 123.34 (3CH), 111.02 (C, q), 38.21, 28.59
(2CHa3). Elemental analysis(%); found: C, 39.41; H, 2.33; Calc. for C;;HsBrOS;: C, 39.8§; H, 2.13.

2-(5-Bromo-2-thienyl)-5,6-dihydro-7 H-thieno[3,2-b]thiopyran-7-one (9¢), yield 70%. mp 60-62 °C.
IR (Nujol) (v,em™!): 1660 (CO). 'H NMR (400MHz, CDCl;, 8 ppm): 7.26 (d, 1H, 3J=1.4 Hz, H-3
thiophene), 7.23 (d, 1H, 3J=1.4 Hz, H-4 thiophene), 7.02 (s, 1H, H-3 thienothiopyran), 3.38-3.35 (m,
2H, SCH,CH)), 2.92-2.89 (m, 2H, SCH,CH;). 3C NMR (100MHz, CDCIls, § ppm): 187.51 (C=0),
146.30, 144.17, 136.69, 130.17 (4C, q), 128.36, 123.99, 123.34 (3CH), 111.02 (C, q), 38.21, 28.59
(2CH;). Eilemental analysis(%): found: C, 39.54; H, 2.17; Calc. for C;;H7BrOS;: C, 39.88; H, 2.13.
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