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2H-Benzo[b]thiete (1) and some of its derivatives were first 
prepared by a photochemical ring contraction of 3-diazo- 
benzo[b]thiophen-2(3H)-one (2) and subsequent degradation 
steps [ 11. This process as well as a related ring contraction, in 
which the Wolff rearrangement was substituted by the Favorsky 
rearrangement 123, are somewhat laborious and therefore the 
flash vacuum pyrolyses (FVP) by extrusion of CO, from sul- 
fone 3 [3], CO from thiolactone 4 [4], H,O from thiophenol5 
[5],  and HCl from thiophenol6 [6,7] were a great preparative 
improvement. Very recently we found with the thiocarbonate 
7 another precursor, which can be applied in normal ther- 
molysis reactions in solution [8]. Since FVP techniques have 
always a strictly limited turnover per hour, this is again a 
decisive step forward in order to use benzothiete (1) in a large 
preparative scale. 
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Scheme 1 

Due to the facile thermal or photochemical opening of the 
4-membered ring, 2H-benzo[b]thiete (1) is extremely reactive. 

The relatively high lying HOMO and the low lying LUMO of 
the o-thiobenzoquinonemethide (1') permit the attack of 
electrophilic as well as nucleophilic reagents [9, 101. 

T s 9 0 " C  

cPk 
1 1' 

Scheme 2 

Thus 1 proved to be a very versatile synthon for the 
preparation of 5-, 6-,7-, 8-, 9-, 10-membered and macrocyclic 
ring compounds containing sulfur and possibly further hetero 
atoms [6]. Most obvious is the cycloaddition of the 8n system 
1' with 2n: components having CC, CN, CO, CS, NO, NN, 
NS, PS double bonds or CC or CN triple bonds. Scheme 3 
provides a survey over these [8n + 2nlcycloaddition reactions. 
The regioselectivity can often be predicted by the FMO theory, 
although the reactions are not necessarily concerted as the 
stereochemical issue reveals [9]. 
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The reaction of 1= 1' with electron-rich or electron- 
deficient olefins leads to 3,4-dihydro-2H-I -benzothiopyruns 
(8) [5,6,9,11-131, alkynes yield 4H-I-benzothiopyruns (8) 
[6,11]. 3,4-Dihydro-2H-l,3-benzothiazines (9) are formed in 
the reaction with imines, oximes, and carbodiimides [14-171; 
correspondingly 4H-I,3-benzothiazines (9) are obtained from 
electron-deficient nitriles [ 181. Aldehydes and ketones with 
electron withdrawing groups furnish 4H-3,1 -benzoxuthiins 
(10) [6,19]. Similar [8n + 2n;lcycloaddition reactions lead to 
4H-1,3-benzodithiins (11) [6,18], 4H-3,1,2-benzoxuthiazines 
(12) [20], 3,4-dihydro-2H-1,2,3-benzothiudiuzines (13) [6], 
4H-1,3,2-benzodithiuzines (14) [6], 4H-1,2,3-benzodi- 
thiuzines (15) [ 161 and4H-1,3,2-benzodithiuphosphorins (16) 
[6] .  A few selected examples are summarized below. 

Examples to Scheme 3: 
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Besides 6-membered ring systems many other heterocycles 
are accessible on the basis of 2H-benzo[b]thiete (1). 

2,3-Dihydrobenzo[b]thiophenes and benzo[bb]thiophenes 
(17) are obtained in the reaction of 1 and diazo compounds 
(and subsequent oxidation) [21] or by cycloaddition of 1 and 
vinylene carbonate and a consecutive rearrangement [6]. 
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Scheme 4 

Derivatives of 1,2-benzothiazoZ (18) are generated by the 
reaction of 1 and nitroso compounds or primary amines. In 
the first case a rearrangement is involved, in the second case 
an oxidation process [6]. Rh*+-stabilized carbenoids generated 
from a$-unsaturated diazo compounds can lead to 4,5- 
dihydro-I-benzothiepins (19) [21]. A I-benzothiepin (19) is 
obtained in the reaction of 1 and perhalogenated cyclopropene 
[6]. Further 7-membered ring compounds, namely SH-4,I- 
benzoxathiepins (20) can be isolated from diazo ketones and 
1 in the presence of rhodium acetate. Certain P-nucleophiles 
can enlarge the 4-membered thiete ring to 8- and 10-membered 
rings, to derivatives of 4,1,5-ben~oxuthiuphosphocine (21) and 
6,1,7-benzoxuthiuphosphecine (22) [6, 221. Some selected 
examples are compiled below. 
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The heterocyclic classes of compounds 8-22 are all obtained 
in 1:l addition processes of 2H-benzo[b]thiete (1) and the 
respective reaction partner. Cyclodimerization and cyclo- 
oligomerization reactions of 1 generating 6H, 12H-dibenzo 
[b,f][l,S]dithiocine (23) and the thiocrown ethers 24-29 are 
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always competitive processes; thus, low yields of 8-22 are [2] M. S. Raasch, J. Org. Chem. 45 (1980) 2151 
accompanied by high yields of 23-29. [3] W. J. M. van Tilborg, R. Plomb, J. Chem. SOC., Chem. 

Additionally, there is a series of 2:l reactions. Scheme 5 Commun. 1977, 130; Recl. Trav. Chim. Pays-Bas 96 
shows the formation of heterocycles in which two benzothiete (1977) 282 
moieties are incorporated [6, 17,221. Moreover, 1:2 adducts [4] R. Schulz, A. Schweig, Tetrahedron Lett. 21 (1980) 343 
can be observed in some cases, i.e. the primary cycloadduct [5] a) V. Boekelheide, Acc. Chem. Res. 13 (1980) 65; b) 
of 1, adds another reaction partner yielding polycyclic Y. L. Mao, V. Boekelheide, Proc. Natl. Acad. Sci. USA 
heterocycles [6]. 77 (1980) 1732 

[6] H. Meier, A. Mayer, D. Groschl, Sulfur Reports 16 
(1994) 23 

[7] See also H. Bock, P. Rittmeyer, Phosphorus Sulfur 35 
(1988) 291 

[8] H. Meier, A. Mayer, Synthesis 1996, 327 
[9] H. Meier, H.-L. Eckes, H.-P. Niedermann, H. Kolshorn, 

Angew. Chem. 99 (1987) 1040. Angew. Chem., Int. Ed. 
Engl. 26 (1987) 1046 

[lo] H. Meier, M. Schmidt, H.-L. Eckes, Chem. Ber. 122 
(1989) 1545 

[ll] K. Kanakarajan, H. Meier, J. Org. Chem. 48 (1983) 
881 

[12] M. Ohno, S. Kojima, Y. Shirakawa, S .  Eguchi, Tetra- 
hedron Lett. 36 (1995) 6899 

[ 131 D. Groschl, A. Mayer, M. Schmidt, H. Meier, J. Prakt. 
Chem. 337 (1995) 379 

[14] D. Jacob, H. Meier, J. Heterocycl. Chem. 23 (1986) 

[I51 H. Meier, K. Saul, R. Mengel, H.-P. Niedermann, J. 

[16] D. Groschl, H.-P. Niedermann, H. Meier, Chem. Ber. 

[ 171 H. Meier, K. Saul, D. Jacob, Liebigs Ann. Chem. 1993, 

[ 181 M. Schmidt, H. Meier, S. A. Saleh, J. Heterocycl. Chem. 

[ 191 M. Schmidt, H. Meier, H.-P. Niedermann, R. Mengel, 
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Scheme 5 

Examples to Scheme 5 (and 3): 

Heterocycl. Chem. 28 (1991) 843 

127 (1994) 955 

313 

28 (1991) 573 

Chem. Ber. 123 (1990) 1143 

1 

x 
9a,b [17] 31a [171 

X = 0, R = CH3, CZH, - 1 &28% 
X = S, R = CH,, C2HS 3141% - 
X = S, R = SCH3 - 11% 

Finally, it should be pointed out that the three isomeric 
naphthothietes [23] and benzo[ 1,2-b:4,5-b]bisthiete [24] can 
undergo reactions similar to those observed for 1 [23]. 
Especially the latter compound is a very useful reagent for the 
generation of band-shaped systems by repetitive cyclo- 
additions. 
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