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a-Halo Michael acceptors react with catechol in aprotic solvents in the presence of potassium carbonate to 
form 2-substituted 1,4-benzodioxanes. Cis @-alkyl and @-alicyclic a-halo Michael acceptors yield primarily cis 
2,3-disubstituted l,4-benzodioxanes, whereas trans 2,3-disubstituted isomers predominate when catechol is 
treated with trans @-alkyl a-halo Michael acceptors. It is therefore inferred that the reaction proceeds via a cis 
Michael addition of catechol monoanion, followed by intramolecular nucleophilic displacement of halide from 
the newly generated sp3 a carbon by the remaining catechol oxygen. Ethyl 1,4-bromobut-2-enoate, formed by 
isomerization of ethyl 2-bromobut-2-enoate during the course of the reaction of the latter with catechol, is be- 
lieved to be the source of the isomeric ethyl 1,4-benzodioxanyl-2-acetate isolated as a minor product. 

2-Substituted 1,4-benzodioxanes represent a series of 
compounds of considerable medicinal imp~r t ance . l -~  As a 
part of a program directed toward investigation of rela- 
tionships between conformational and pharmacological 
properties of this class of compounds, the preparation of 
tricyclic derivatives of types 1 and 2 was desired. General 
methods for the synthesis of 1,4-benzodioxanes, e.g. ,  reac- 
tion of catechol with vicinal dibromide6 or an epihalohy- 
drin,? did not appear to be efficient procedures for prepar- 
ing tricyclic analogs. Hence, the reactions of catechol with 
a-halo Michael acceptors 3-7 were investigated.8 In this 
report the scope, stereochemical consequences, and proba- 
ble mechanism of this general reaction are described. 

Some time ago, Koo, e t  ~ l . , ~ a  reported the "condensa- 
tion" of catechol with ethyl 2,3-dibromopropanoate (8) in 
the presence of anhydrous potassium carbonate to form 
ethyl 1,4-benzodioxane-2-carboxylate (10). Similarly, a 
mixture of 12a and 12b of undetermined isomer composi- 
tion was later obtained from the reaction of catechol with 
ethyl 2,3-dibromobutanoate (9).6b It seemed likely to  us 
that, under the conditions employed for these reactions 
(KzC03, 55", 16 hr), elimination of hydrogen bromide 
from 8 and 9 to give the a-bromo olefinic esters 3 and 5 
would occur more rapidly than would nucleophilic dis- 
placement of bromide ion by catechol monoanion. Indeed, 
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4, R, = R2 - H; X = C1; Y = CN 
R? = H; X = Br; Y = CO2Et 

5a, R1 = H R2 =CH,; X = Br; Y = C0,Et 
b. R, = CH,; R2 = H: X = Br; Y =C02Et 
6, R = R, = CH,; X = Br; Y = C02Et 

8, R=H 10. Rl= R2-H; Y = CO,Et 14a, cis 
9, R CH, 11, R, = Rz = H; Y = CK b, trans 

E a ,  R1 = H; R, = CH,; Y = C0,Et 
b, Rl = CHB: R2 = H; Y =CO,Et 
13, R1= R2 = CHB; Y = COZEt 

when 8 (a mixture of diastereoisomers) was allowed to 
react under the above conditions for 12 hr in the absence 
of catechol, ethyl cis-2-bromobut-2-enoate (5a) was ob- 
tained in good yield. Less than 5% of the trans isomer 5b 
was obtained. Thus, it  is very probable that 10 and 12 are 
formed from the a-halo Michael acceptors 3 and 5a, re- 
spectively, in the reactions reported by Koo, et al. 

Reference to per cent yield data (Table I) provides an 
indication of the scope of the title reaction. Increasingly 
poorer yields were obtained as the size and number of 0 
substituents in the a-halo Michael acceptor were in- 
creased. Of perhaps greater interest are the stereochemi- 
cal consequences of the reaction investigated by nmr anal- 
ysis of product ratios (Table I) obtained from the reac- 
tions of catechol with 5a, 5b, and 7. It is noted that reac- 
tions of the cis Michael acceptors 5a and 7 with catechol 
yield predominantly the thermodynamically less stable 
cis-1,4-benzodioxanes 12a and 14a, respectively, while the 
trans isomer 5b gives primarily the truns-1,4-benzodioxane 
12b. These observations best support the hypothesis that 
the reaction proceeds primarily by a cis Michael addition 
of catechol anion ( e . g . ,  to 5a) to form the intermediate 15, 
wherein a proton (from catechol) is added from the same 
side, followed by intramolecular nucleophilic displace- 
ment of bromide ion to form 12a as shown. Inversion of 
the intermediate carbanion (16 - 17), prior to proton at- 
tack, accounts for the 12b formed. 

, Br 0 
GH3 Br 

15 

16 17 

The analogous reaction of catechol with the ring com- 
pound 7, wherein the barrier to inversion of the interme- 
diate carbanion should be much higher than in the acyclic 
case, favors the cis isomer over the trans isomer 14b by a 
20:l ratio. Comparatively few studies relevant to stereo- 
chemical aspects of the Michael reaction have been re- 
p ~ r t e d . ~  The general consensus of those investigations in- 
volving six-membered ring Michael a c c e p t o r ~ s - ~ ~  supports 
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Table I 
l,4-Benzodioxanes. Yields and Product Ratios 

~~~ 

Michael 
acceptor Principal product (8 )  Yield, 70 

3 10 74 
4 11 86 
5a 60% 12a, 40% 12b 28 
5b 28% 12a, 72% 12b 32 
6 13? <5 
7 95% 14a, 5% 14b 17 

overlap should otherwise be greater in 19 than in 18), thus 
reducing the contribution of maximal overlap to stabiliz- 
ing the intermediate carbanion. 

In addition to 12a and 12b, relatively small amounts 
(10-2070) of the isomeric ester 20 ( m / e  222) were isolated 
in reactions of catechol with either 5a or 5b. It is assumed 
that 20 arises from the reaction of catechol with ethyl 4- 
bromo-2-butenoate @la), the latter being formed by 
aniontropic 1,3 shift of halide involving 21b,17 formed by 
tautomerism of 5a (or 5b).18 Not surprisingly, 20 became 

Table I1 
Nmr Data  for 1,4-Benzodioxane Ring Protons (in DCCl3) 

10, R = R ’  = H; Y = C02Et 

11, R = R’ = H;  Y = CN 

6Hz 
8H3 = 4.06 
6Ha = 4.91 Jt ,m,  = 3 . 8  HZ 
6H3 = 4.33 J O i s  = 2 . 7 H z  

4.50 J = 3.5  H Z  

J 3 , 3 ,  = - 11.8 HZ 
12a. R = H: R’ = CHn: Y = COzEt 8Hz = 4.67 J = 2 . 6  Hz 

8H3 EZ 4 .5  
8Hz = 4.41 J = 5 .5  H Z  
6Hx 4 .5  

12b, R = CH3; R’  = H; Y = COzEt 

20, R = R’ = H; Y = CHzCOZEt 6Hz = 4.62 J 2 , 3  = 7.08 H Z  
6H3 = 4.01 J z , 3 ,  = 2.21 H Z  

8H3’ = 4.31 J 3 , 3 t  = -12.53 HZ 
229 R = R’ = H ;  R” = CH,; Y CHzCOzEt 6H3 3.78 53,3’ = 11.4 H Z  

6Hat = 4.11 

0 

14a Hz = 4.66 J = 2 . 8 H z  
H3 = 4.57 

H3 = 4.18 
14b Hz = 4.35 J = 9.5  H Z  

the view that the reaction is characterized by a trans anti- 
parallel attack of the donor to the predominant conforma- 
tion of the Michael acceptor, wherein both the attacking 
nucleophile and the proton enter from the axial side. It 
must be emphasized that in each of these cases the reac- 
tions were performed in protic solvents. Thus, the addi- 
tion of a proton (from solvent) occurs most favorably from 
the least hindered axial side. Michael reactions involving 
diprotic donors ( e .g . ,  catechol) carried out in aprotic sol- 
vents (e .g . ,  acetone, dioxane) appear to represent a special 
case in which the intramolecular addition of the proton to 
the equatorial face of the intermediate carbanion is fa- 
vored. In the case of 7, equatorial attack of a proton to 
conformer 18 would be favored over axial attack to confor- 
mer 19, since the latter is destabilized by steric and dipo- 

18 
lar 1,2 interaction13J4 of the carbonyl oxygen and the 
equatorial bromine atoms and (possibly) a 1,3 interaction 
between the carbanion and nitrogen lone pairs.15J6 Fur- 
thermore, amide resonance may effectively compete with 
delocalization of the carbanion into the carbonyl group (n 

the major product when either potassium iodide or bro- 
mide were added to the reaction mixture. Furthermore, 
direct reaction of catechol with 21a gave good yields of 20. 
Similarly, the isomeric ester 22 (not the expected 13) was 
obtained when catechol was treated with ethyl 2-bromo- 
3-methyl-2-butenoate in the presence of K2C03 and KI 
(thus, the reported preparation of 13 via the reaction of 
catechol with ethyl a,/?-dibromovalerate by Augstein, et 
al., is no doubt in error). 

Yet a fourth compound, the lactone 23, was obtained as 
the major product when catechol was treated with 5a or 
5b at 25” with KI present. No 23 was isolated when the 
halide was omitted from the reaction. I t  was concluded, 
therefore, that halide ion facilitates isomerization of the 
double bond to the /?,r position to give 21b. Nucleophilic 
attack at  the highly activated a carbon by catechol, fol- 
lowed by intramolecular transesterification of the carbeth- 
oxy group by the remaining catechol oxygen and migra- 
tion of the double bond into conjugation with the lactone 
carbonyl group, then provides 23 (it is entirely possible 
that transesterification precedes double-bond migration 
and nucleophilic attack, of course). The geometry of 23, 
which according to its nmr spectrum, melting point, and 
tlc behavior appears to be a single compound, has not 
been established. Catalytic reduction of 23 gave 3-ethyl- 
2-oxo-1,4-benzodioxane, confirming that 23 is not the iso- 
meric seven-membered ring isomer. 

Proton magnetic resonance data for the 1,4-dioxane ring 
protons of the compounds prepared are listed in Table 11. 
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XCHLCH=CHCO,C,H, M o J  
21a, X =  Br or I 2 0 , R = H  

22, R =  CH, 

21b 23 
Although approximate coupling constants for the tricyclic 
isomers 14a and 14b had previously been obtained from 
Eu(fod)a-shifted 60-MHz spectra,lg accurate J 2 , 3  and 6 
values required the use of 220-MHz spectra for resolution 
of 2 H and 3 H resonances. J 2 , 3  values for 14a and 14b 
provide a reasonable standard for Jae (average) and Jaa in 
1,4-benzodioxanes and are in good agreement with values 
reported by previous w o r k e r ~ . ~ O - ~ ~  Mixtures of 2-carbeth- 
oxy-3-methyl-1,4-benzodioxanes 12a and 12b were not 
separated, but their ratios were estimated by both inte- 
gration of the ring methyl protons in Eu(fod)j-shifted 
spectra and the sums of peak heights for the 2 H ring dou- 
blets. The ring protons of 20 form the AA'B part of an 
AA'BXX' spectrum, This five-spin system was subjected 
to computer analysis using the LAOCOON I11 program. 

Experimental Section 
Nmr spectra were determined on Varian T-60 and HA-100 

spectrometers and, in the case of 12a and 12b (mixtures), 14a, 
and 14b, an HR-220 spectrometer in CDC13 with tetramethylsil- 
ane as an internal standard. Melting points were obtained using a 
Thomas-Hoover melting point apparatus and are corrected. 

Ethyl cis-2-bromobut-2-enoate (5a) was obtained by refluxing 
a mixture of 27.4 g (0.1 mol) of ethyl 2,3-dibromobutanoate and 
41.4 g (0.3 mol) of anhydrous K&03 in dry acetone under a 
stream of NZ for 12  hr. After removal of the acetone (aspirator), 
water and methylene chloride were added to the residue. The 
methylene chloride was then separated and extracted, in turn, 
with 5% NaOH, 5% HCl, and saturated NaCl solutions, dried 
over anhydrous Na4S04, and evaporated. Vacuum distillation of 
the residue gave 13.9 g (79%) of 5a: bp 83-84" (20 mm) [lit.24 bp 
82-83" (20 mm)]; nmr (CDC13) 6 5.66 (q, 1, J = 7.1 Hz, CH=C), 
4.43 (9, 2, J = 8.4 Hz, OCHz), 1.93 (d, 3, J = 7.1 Hz, C=CCH3), 
1.33 (t, 3, J = 8.4 Hz, CH3). 

Ethyl trans-2-bromobut-2-enoate (5b) was prepared by re- 
fluxing 27.4 g (0.1 mol) of ethyl 2,3-dibromobutanoate and 12.7 g 
(0.15 mol) of freshly distilled pyridine in 100 ml of dry toluene for 
8 hr. The mixture was cooled and fitered, and the filtrate was 
evaporated to remove the toluene and excess pyridine. The resi- 
due was taken up in methylene chloride, extracted with 5% HCI 
and saturated NaCl solutions, and dried over anhydrous Na2S04, 
the methylene chloride was evaporated, and the residue was dis- 
tilled, giving 2.5 g (14%) of 5b, bp 67-70" (14 mm), and 12.8 g 
(72%) of 5b: bp 78-79" (14 mm) [lit.25 bp 78-79" (14 mm)]; nmr 
(CDC13) 6 6.60 (9, 1, J = 7.8 Hz, CH=C), 4.25 (9, 2, J = 7.4 Hz, 
OCHz), 1.93 (d, 3, J = 7.8 Hz, C=CCH3), 1.33 (t, 3, J = 7.4 Hz, 
( 3 3 3 ) .  

1-Methyl-2-piperidone was obtained by treating the sodium 
salt of 2-piperidone (formed by reaction of 2-piperidone with an 
equimolar quantity of sodium hydride) with a 10% excess of 
methyl iodide. 
3,3-Dibromo-l-methyl-2-piperidone was prepared by treating 

1-methyl-2-piperidone with bromine in the presence of phospho- 
rus pentachloride and zinc chloride according to the procedure of 
Wineman, et ~ l . , ~ 6  for the a,a-dibromination of c-caprolactam. 
Combustion data indicated that the product, mp 74-75" after 
several recrystallations (95% ethanol), was contaminated with 
traces of a-chlorinated product. It was not purified further. Anal. 
Calcd for C,jH&rzNO: C, 26.56; H,  3.32; Br, 59.04; N, 5.16. 
Found: C, 28.09; H, 3.17; Br, 52.86; N, 5.42. 
l-Methyl-3-bromo-l,2,5,6-tetrahydro-2(2H)-pyridone (7)  was 

obtained by heating a mixture of impure l-methyl-3,3-dibromo- 
2-piperidone and an equimolar quantity of anhydrous calcium 
carbonate in dimethylformamide at  80-85" for 20 hr. The majori- 
ty of the dimethylformamide was removed by vacuum distillation 

at  10-15 mm and the residue was taken up in methylene chloride 
and extracted with water. The combined methylene chloride ex- 
tracts were washed with 5% HCl and saturated NaCl solutions 
and dried over anhydrous NaZS04. After removal of the solvent, 
distillation of the residue gave 7,  bp 94-95" (2 mm), which solidi- 
fied on standing to give brownish plates, mp 44-47" (aqueous eth- 
anol). Combustion analysis indicated the presence of impurity, 
assumed to be l-methyl-3-chloro-l,2,5,6-tetrahydro-2(2H)-pyri- 
done (based on the nmr spectrum), which could not be separated 
by attempted fractional distillations and recrystallizations. The 
nrnr spectrum (CDC13) of the mixture gave 6 7.01 (t, 0.67, J = 4.3 
Hz, BrC=CH), 6.67 (t, 0.33, J = 4.6 Hz, ClC=CH), 3.53 (t, 2, J 
= 7.4 Hz, NCHd, 3.01 (s, 3, NCH3), 2.5 (m, 2, CH2). Anal. Calcd 
for a mixture containing 67% C&I8BrNO and 33% C6H8C1NO: C, 
41.72; H,  4.54; N, 8.11. Found: C, 41.55; H,  4.78; N, 8.29. 

Reactions of catechol with a-halo Michael acceptors were 
carried out using essentially identical procedures in every case. 
Therefore, one representative example will be described in detail 
and only physical data for the remaining compounds will be de- 
scribed. 

Ethyl 1,4-Benzodioxane-2-carboxylate (10). A mixture of 12 g 
(0.11 mol) of catechol, 17.9 (0.1 mol) of ethyl 2-bromopropenoate 
(31, and 41.4 g (0.3 mol) of anhydrous K&03 was refluxed in 200 
ml of dry acetone for 18 hr. After the acetone was removed (aspi- 
rator) the residue was taken up in methylene chloride, extracted 
(in turn) with water, 5% NaOH, 5% HCl, and saturated NaCl so- 
lutions, and dried over anhydrous Na2S04. Evaporation of the 
solvent and distillation of the residue afforded 15.4 g (74%) of 10: 
bp 106-108" (0.14 mm) [lit.'ja bp 105-107" (0.15 mm)]; nmr 
(CDC13) 6 6.84 (m, 4, aromatic), 4.50 (t, 1, J = 3.5 Hz, ring 
OCH), 4.06 (d, 2, J = 3.5 Hz, ring OCHz), 4.23 (q, 2, J = 7.0 Hz, 
ester OCHZ), 1.28 (t, 3, J = 7.0 Hz, CH3). 
2-Cyano-1,4-benzodioxane (1 1) was obtained from the reaction 

of catechol with a-chloroacrylonitrile (4) in 86% yield as a solid: 
mp 57" (toluene-petroleum ether) [lit.20 bp 93-94" (0.2 mm)]; 
nmr (CDC13) 6 6.90 (s,  4, aromatic), 4.91 (t, 1, Jtran8 = 7.8, J,,, = 
2.7, J 3 , 3  
J3 ,3  = -11.8 Hz, OCH2). 

= -11.8 Hz, OCH), 4.33 (d, 2, J t ran,  = 3.8, J,,, = 2.7, 

Mixtures of ethyl cis- and trans-3-methyl-1,4-benzodioxane- 
2-carboxylate (12a and 12b) and ethyl 1,4-benzodioxanyl-2- 
acetate (20) were obtained under the conditions described above 
as follows: from ethyl 2,3-dibromobutyrate (9), 53% 12a, 38% 12b, 
and 9% 20 (30% yield); from ethyl cis-2-bromobut-2-enoate (5a), 
54% 12a, 36% 12b, and 10% 20; and from ethyl trans-2-bromobut- 
2-enoate (Sb), 26% 12a, 66% 12b, and 8% 20. Chromatography of 
the mixture obtained from 5b on neutral alumina with benzene- 
dichloromethane separated 20 out as a pure fraction, but failed to 
separate 12a and 12b. Distillation of the mixture of 12a and 12b 
gave a colorless oil, bp 96-98" (0.1 mm) [lit.6b bp 96-97" (0.1 
mm)]. In the 220-MHz nmr spectrum of the mixture, doublets 
were observed at  6 1.40 ( J  = 7.1 Hz) and 1.36 ppm ( J  = 7.2 Hz), 
respectively. Resonances of the C-3 OCH, aromatic, and ester 
protons for the two isomers overlapped. 

Ethyl 1,4-Benzodioxanyl-2-acetate (20). A. From 5b. When 
catechol was treated with 5b (or 5a) in the presence of an equi- 
molar quantity of KI, a 30% yield of 12a, 12b, and 20 was ob- 
tained in a ratio of 20% 12a and 12b to 80% 20. 
B. From Ethyl 4-Bromo-2-butenoate (21a). Reaction of cate- 

chol with 21a gave an 82% yield of 20: bp 108-110" (0.1 mm) 
[lit.*7 bp 168-171" (7 mm), lit.2* mp 100-101"]; acid mp 100-101"; 
nmr (CDC13) 6 6.84 (m, 4, aromatic), 4.62 (m, 1, 52.3 = 7.08, Jz,3 
= 2.21, JZa  = 6.32, JZn = 6.89 Hz, OCH), 4.01, 4.31 (m, J2,3 = 
7.08, J 2 , 3  = 2.21, J3,3 = -12.53 Hz, OCHZ), 2.63, 2.77 (m, 2, Jz ,  
= 6.32, JzG = -16.03 Hz, CHzCO), 4.21 (9, 2, J = 
7.2 Hz, CHZCH~) ,  1.28 (t, 3, J = 7.2 Hz, CH3). 

Ethyl 3,3-Dimethyl-1,4-benzodioxane-2-carboxylate (13). 
The nmr spectrum of the residue obtained from the work-up of 
the reaction of catechol with ethyl 3-methyl-2-bromo-2-butenoate 
showed less than 5% of 13 (from aromatic and ring CH3 absorp- 
tions), Further purification was not attempted. 

Ethyl 2-Methyl-l,4-benzodioxanyl-2-acetate (22). A. From 
Ethyl cis-2-Bromobut-2-enoate (5a). Reaction of 5a with cate- 
chol in the presence of an equimolar amount of KI gave 22 (26%), 
bp 120-122" (0.2 mm). 

From the reaction of ethyl 4-brom0-3-methyl-2-butenoate~~ 
with catechol, a 78% yield of 22 was obtained: bp 121-122" (0.2 
mm); nmr (CDC13) 6 3.94 (q, 2, J = -11.5 Hz, ring CH2), 2.52 (s, 
2, CH2CO), 1.29 (s, 3, CH3), 1.08 (t, 3, J = 7.2 Hz, ester CH3), 
0.00 (m, 4, aromatic). Anal. Calcd for CnHi604: C, 66.08; H,  
6.83. Found: C, 65.92; H,  6.60. 

= 6.89, J,,, 
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3-Ethylidino-2-oxo-l,4-benzodioxane (23). Reaction of cate- 
chol w i t h  5b a t  25" for 72 hr in the presence of  KI gave 23 (187'0 
yield): mp 74-75" (95% ethanol); nmr (CDC13) 6 6.99 (s, 4, aro- 
matic), 6.29 (4, 1, J = 7.6 Hz,  CH=), 1.88 (d, 3, J = 7.6 Hz,  
CH3). Anal. Calcd for C10H803: C, 68.18; H, 4.54. Found: C, 
67.96; H, 4.51. The nmr spectrum of the crude reaction mix tu re  
indicated the presence of  about 20-25% of  a mix ture of  12a and 
12b and 30% of unreacted 5b, which were removed by fract ional 
dist i l lat ion. 

cis- and trans-l-methyl-1,2,3,4,5,6-hexahydrobenzo[~]-~-diox- 
ino[3,4-e]pyrid-2(2H)-one (14a a n d  14b) were prepared by treat- 
i n g  catechol w i t h  l-methyl-3-bromo-1,2,5,6-tetrahydro-2(2H)-py- 
ridone (7) in the usual manner. Co lumn chromatography of  the 
residue fol lowing work-up on neutra l  a lumina w i t h  benzene-di- 
chloromethane gave 14b: mp 218" after recrystallizations f rom ac- 
etone; 220-MHz nmr (CDCl3) 6 6.93 (m, 4, aromatic), 4.35 (d, 1, J 
= 9.4 Hz,  C-2 OCH),  4.18 (m, 1, C-3 OCH),  3.39 (m, 2, NCHZ) ,  
2.99 (s, 3, NCHa), 2.45, 2.13 (m, 2, CH2). Anal. Calcd for 
C12H13N03: C, 65.75; H, 5.97; N, 6.87. Found: C, 65.67; H, 5.92; 
N, 6.66. 

Subsequent fractions gave 14a: mp 136-137" after recrystalliza- 
t ions f rom benzene; nmr (CDC13) 6 6.93 (m, 4, aromatic), 4.66 (d, 
1, J = 2.8 Hz,  C-2 OCH), 4.57 (m, 1, C-3 OCH), 3.62, 3.25 (m, 2, 
NCHz) ,  2.93 (s, 3, NCHB) ,  2.37, 2.38 (m, 2, CH2). Anal. Calcd for 
C12H13N03: C, 65.75; H, 5.97; N, 6.87. Found: C, 65.76; H, 5.96; 
N, 6.29. 
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a-Ha lo  Michae l  acceptors react w i t h  o-mercaptophenol in the presence of potassium carbonate t o  fo rm sub- 
st i tu ted 1,4-benzoxthians, wherein the S atom m a y  be a or  P to  the activating function. a-S substi tut ion pre- 
dominates when there are p-a lky l  substituents present in the a-halo Michae l  acceptor, while p-S substi tut ion 
occurs when the a carbon is  unsubsti tuted. B o t h  a- and P-S-substi tuted products were obtained in the reaction 
of  o-mercaptophenol w i t h  3-bromo-1,2,5,6-tetrahydro-2(2H)-pyridone, the a-S-substi tuted product  hav ing a 
trans configuration and the P-S-substi tuted product  a cis configuration. 

As part of a continuing investigation of the base-cata- 
lyzed (anhydrous KzC03) reactions of dibasic nucleophiles 
with a- and y-halo Michael acceptors,1,2 reactions of 0- 
mercaptophenol with 1-5 were examined. Because of the 
greater nucleophilicity of sulfur as compared with oxygen 
and the greater acidity of thiophenols as compared with 
 phenol^,^,^ it was anticipated that the thiophenolate 

anion generated in an alkaline medium would preferen- 
tially attack the double bond of an a-halo Michael accep- 
tor. This would be followed by nucleophilic displacement 
of halide a t  the newly generated sp3-hybridized a carbon 
to yield, preferentially, 1,4-benzoxathians wherein the S 
atom is f l  to the activating group. This prediction is sup- 
ported by the work of Tsai, et al.,5 who recently reported 


