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Abstract-Thermal rearrangement of 1,3-dichloro-6-ethoxycarbonyl-2-thiabicyclo[3,l,O]hex-3-ene does 
not follow the anticipated course, but leads instead to ethyl-2.4-dichloro-%hydroxy-6_methylbenzoate, 
whose structure has been confirmed by an X-ray crystal structure determination. 

During the course of a systematic investigation of the 
reactions of diazoalkanes’ with thiophen and its 
derivatives we have had cause to note’ the apparent 
thermal instability of the 2-thiabicyclo[3, LO]-hex-3- 
ene ring system. Thus, for example, prolonged heating 
of the ester (1, R=CO,Et, R’=H) during distillation 
results in extensive decomposition with the formation 
of a number of unidentified products. In view of the 
potential importance of (1, R=CO,Et, R’=H) as an 
intermediate in the synthesis of 2-(3-thienyl)-acetic 
acid’ we considered it important to gain more 
information about the possible rearrangement 
pathways available to this bicyclic system. 

A consideration of the possible modes of thermal 
decomposition of 1 and its derivatives suggests two 
probable decomposition pathways. The analogy with 
the 2-thia-6-azabicyclo [3,l,O]hex-3-ene system3 
(Scheme I) (which has been shown to yield I- 
substituted pyrroles’ on thermal rearrangement), 
suggests that reaction of 1 might lead to 
cyclopentadiene derivatives. Subsequent participation 
in numerous secondary reactions would then lead to 
the observed mixture of products. Similarly, a vinyl- 
cyclopropane rearrangement5 of 1 would be expected 
to result in the formation of an unstable episulphide 
(Scheme 2). Sulphur extrusion would then result in the 

Scheme I. 

Scheme 2. 
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Table 2. Bond distan~s (A) with e.s.d.‘s in brackets Table 4. Selected torsion angles fO”)* (eo.d.‘s 0.4”f 

Cfi K(2) 1.39213) 
Ci 3 )-CM l-396(3) 
C( f )--c(7) 1.506(3) 
~(21--c,(3) 1.373(3) 
~~~~~L~~ 2) I .742{2) 
~~3~~4) I .384(3) 
Cl4)-cI(S) 1.388(3) 
C{4)-CL(13) 1*737(3) 
C(5f-C16) 1.396(3} 
C~SI-“Wl4) 1*359(3) 
C(6)-C( 15) 1.516(3} 
C~7)~~~) 1.327(3) 
C(7) Will 1.205(3), 
G9I--C( 10) 1*477(S) 
C~9)~~~) 1.474(3) 

C(2)-C{i )-~~7~-~~8} 85.5” 
C(2) -C(l)-CI7)-0611) - 94.6 
C(6) --C( I)-C(7)-O(8) - 98.9” 
C(6) -C(l)-CI79-0(11) 80.8” 
C(1) -~~7)~~g) -C{93 178.9” 
W 1~~{7)~~8~ C(9) - 0.8” 
C~l~)-~~9)-~~&)-C~7) - 84.5” 

solid, m.p. (toluene) 92.5-93 C; v%:‘~ 3540,2900, 1725, 1595, 
1440,12QO, 1235 (br), 1145, 1055 and 865 cm- ‘s rCDCIS 2.85 
(1 H, s) 4.25 (t H, s, exchanges with D1O), 5.65 (2H. q, 
J = 7 Hz), 7.8 (3 H, s), and 8.6 {3 H. 1. J = 7 Hz), found MT 
248.ooO5: C10HIOC12Q3 requires 248.0807. 

DISCUSSION 

Table 3. Bond angles ideals) with e.s,d.‘s in plackets 

C(6) -GU )-c(Z) 119.7&z) 
C(7) -C( 1 k-w> 120.lf2) 
WI -C(l )-c(6) 120.1(2) 

-C(2)-c( I 1 120.9(2) 
CL~l2~~2~~~ 1 119.9{2] 
CL~l2~~~2~~3) 119.212) 
C(4) X/3) -cl21 1 I9.1(22] 
QS) -~~4~~3) I21.4(2) 
CLtl3)-CW)-C(3) I X9.9{2, 
CL(13FC(4)-C(S) 118.7(2) 
C(6) -C(S)-c(4) * 119.2(2) 
(X14) -~{5~~4) 123.1(2) 
Q(l4) -CIS,-cW 117.W 
C(S) -C:(6)-Cl 1) 119.6(2 ) 
G[ 15) -C(ti~-c~l ) 121.013) 
C( 15) -C(6)-c( 5) 119.5(2) 
O(8 1 --C(7)-C( 1) 1 i 3.5(2) 
O(l1) -C(7)-C(1) 122.4133 
cX1t1 -C(?~~~~ 124.1(2) 
(X8) -C19)-c3( 10) 110.613) 

117.312$ 

The X-ray analy3js shows unequivocally that the 
product of rearrangement 5 is a pentasubstit~t~ 
benzene derivative. Et is interesting to note that a6 
~~~~~u elucidation of this relatively simple structure is 
almost impossible by spectroscopic means and would 
require extensive classical degradative and/or 
synthetjc wcrrk. The fo~ation of 5 by t~er~~~ 
rea~~ng~~ent from 4 is difficult to rationalize, 
particularly the ~~~~ arrangement of the chlorine 
atoms and the ~~r~~~ arrangement involving methyl 
and hydroxyl groups. The reaction paths suggested in 
Schemes 1 and 2 do not seem relevant, in spite of 
literature preheat. Although it is ~os~~b~e to 
conjecture a number of~lausib~e themes leading to 5, 
they all involve many steps and a large number of 
inte~ediates and seem improbable in view of the high 
yield of 5; however a plausible mechanism is illustrated 
in Scheme 4. 

HO S 

To a solution of Rh,(OAc), (O.oOSg) in 2,5- 
di~h~~rothiophe~ (IO ml) was added dropwise ethyl 
di~oa~Etoa~~tat~ (1.56g; ~~rnrno~) and the mjxt~re was 
stirred at room temperature for 20h until the peak far the 
diazo group was no longer present in the 1R spectrum. The 
excess 2,5~~cb~oroth;o~he~ was removed under reduced 
pressure and the crude product s~bj~t~d to pre~~ratjve TLC 
[light petroleum/ether 4: 1) to yield the title compound 1,9g, 
67 z, as a pale yellow oil, b.p. 9Q’ {at 1 Torr); s,, 2960,1710, 
1625, I600. 1370, 1300, 1245 (broad), 1080, 1060, 940 and 
895cm- I, t(CDC13) 3.35 (1 H, d, J =r 5 Hz), 4.15 (1 H, d, 
J = 5 Hz), 5.11(2 H, q.3 = 7 Hz), 7.65 (3 H, s) and 8.7 (3 H, t., 
3 = 7 Hz). Found M + 279.~~5~. C, &I, oClzOBS requiem M * 
279,972X 

The crystal structure (Fig. 1) consists of hydrogen 
bonded chains ~~(1~~~(2l)A~~(ll)~ (x, t-y, 
z - 4) = 2.801(3)& 

Distillation of the above compound resulted in some 
d~Qrn~osit~o~ to ethyl 2,4-di~hioro-5-hydroxy-6-methyl- 
benzoate but the r~~~tj~~ was ~~~ornplete. 

Generally the most satisfactory procedure for the thermal 
rear~~gement was as follows. The title corn~o~~d (0.5og; 
1.80 mmol) was heated under reflux in toluene (10 ml} for 38 h 
after which time TLC indicated no residual starting material. 
The solvent was removed under reduced pressure and the 
product purified by ~~~~rn~ ~hr~matogra~by (light 
petr~ieum/ethy~ a~~t~t~, 9: 1 f to ytefd eth~~-2,~d~~bIoro-~- 
hydroxy-6-methylbenzoate @.39g, $6 ‘Yb) as a calourless 

The ethoxycarbonyl group is not coplanar with the 
benzene ring (Table 4) because of steric bindra~~e 
from the ~~-subst~t~euts. The conformation about the 
O-Et bond (Table 4, q = 84.Y) is neither trum nor 
gauche. We have recently made a study of the 
conformation of ethyl esters in the Cambridge 
Crystallagraphic Data File and of 101 examples the 
majority (74) had torsion angles (~C~U-CH~C~~) 
in the trans region (I%- 180”) as expected, A 
significant number (24) however, fell in the range 
(75-1~~~) with none in the gauche ~ri~~~at~~n (We-). 
The ethyl group in esters would thus seem to have a 
local energy minimum with a torsion angle of 85” 
which agrees very well with the gag-phase structure of 
ethyl fo~ate.~ This effect will be discussed in more 
detail elsewhere. 
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