
The Formation of an Unusual Bicyclic Sultone 
by Means of Thermally Induced Rearrangement 

of a Dipropargylic Sulfite 

Summary: On pyrolysis the sulfite from 4,4-dimethyl-2- 
yne-1-pentanol undergoes a [2,3] sigmatropic rearrange- 
ment followed by intramolecular cycloaddition. 

Sir: There is now adequate evidence that on thermal acti- 
vation sigmatropic rearrangements occur readily with allyl- 
ic (A - B, eq 1) and propargylic (C - D, eq 2) sulfenates 
(X = S; Y = R),I sulfoxylates (X = S; Y = OR),2 and sulfi- 
nates (X = SO; Y = R).2,3 Related rearrangements of sulfo- 
nium ylides also are known4 and similar structural mobility 
likewise is seen in the transformations of propargylic sul- 
fides to isomeric a l l e n e ~ . ~  
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We report here evidence for what we believe to be the 

first example of sigmatropic rearrangement of a propargyl- 
ic sulfite (C, X = SO, Y = OR), thereby setting the stage 
for a remarkable cycloaddition of an allene and an acety- 
lene. 

The experiment was carried out with a dipropargylic sul- 
fite with the thought that there would be formed E, 
through a [2,3] sigmatropic process, or possibly F, from E 
through [3,3] sigmatropic conversion (eq 3), which com- 

E - F - 
pounds were anticipated to be particularly suitable sub- 
strates for realization of intramolecular cycloaddition. Such 
reactions have previously drawn our attention.6 

Sulfite 1 (R = t-C4Hg) was prepared as shown in eq 4. 
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Pyrolysis of neat 1 above 180' leads to tarry material from 
which in 22% yield (not maximized) an isomeric substance, 
mp 141.3-141.4°,10 was isolated. Consideration of the spec- 
tral data7 in the light of reasonable mechanistic hypotheses 
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Figure 1. Bond distances in A and angles in degrees for 3 (data for 
the tert-butyl groups are omitted). 

Figure 2. ORTEP plot of 3 (hydrogen atoms omitted). 

led to 2 or 3. Attempts to probe chemically into the struc- 
ture (see below) gave, however, no basis for a distinction. 

3 - 2 - 
By x-ray diffraction the correct structure was shown to 

be 3. The crystal data follow: triclinic, a = 9.82, b = 9.80, c 
= 7.96 A, a! = 84.9, 6 = 101.8, y = 96.8', U = 742 A, Z = 2, 
space group Pi. The structure was solved by direct meth- 
o d ~ , ~  followed by a least-squares refinement with 1589 in- 
dependent reflections, which were measured on an Enraf- 
Nonius four-circle diffractometer a t  room temperature 
using Mo Ka radiation. The weighted index R decreased to 
0.121. Pertinent angles and bond lengths are depicted in 
Figure 1. An ORTEP plot of 3 is shown in Figure 2. The ring 
system present in 3 has never before been reported. 

Compound 3 is remarkably stable. It is recovered un- 
changed on attempted hydrolysis with NaOH in dioxane- 
water or HC1 in the same medium; it is stable to treatment 
with zinc in acetic acid, sodium in ethanol, hexachlorodisi- 
lane, potassium tert-butoxide in tert-butyl alcohol, or to 
N-bromosuccinimide under brominating conditions. I t  is 
stable to irradiation and pyrolysis. Several addition reac- 
tions do take place. Addition of bromine gives a single di- 
bromide, mp 119.2-120.1°, which on the basis of spectral 
datalo is assigned structure 4a or 5a. A rather unstable ad- 
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5 - L - 
a. X=Y=Br 
b. X = H , Y z I  
c. X=H, V = O H  
d. X=Y=H 

duct 4b or 5b is obtained with HI; this on treatment with 
AgNOB in THF-water affords unstable 4c or 5c. Treatment 
with triethylamine causes 4/5a to revert to 3 whereas 4/5b 
and 4/5c revert to 3 on chromatography. Hydrogenation of 
3 (Pd/C) gives a complex mixture of reduced products; re- 
duction (Zn/HOAc) of 4/5b gives 4/5d. Ozonolysis of 3 pro- 
duces a stable ozone addition product, mp 83.3-83.8' dec, 
the structure of which is under investigation.1° 

The structure of 3 makes probable that it is preceded by 
6, which we have been unable to observe, suggesting its 
great proclivity toward cycloaddition, even through the un- 
common allene-acetylene mode.ll It is likely that the latter 
reaction passes through diradical7 (eq 5).11a A superficially 
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related reaction has been observed by Braverman and Se- 
gev.2a The structure 2 originally considered as an alterna- 
tive would become accessible were 6 to undergo a subse- 
quent [3,3] signiatropic rearrangement (eq 3), followed by 
the well-known allene dimerization through a 2,2'-bisallyl 
diradical.6J1g 

Further investigations are underway. 
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The Stereochemistry of Ester Dienolate Anions. 
A Stereoselective Route to Botryodiplodin 

Summary: A three-step total synthesis of the antibiotic 
and antileukemic agent botryodiplodin by means of the 
stereoselective Claisen rearrangement of cis-crotyl senec- 
ioate is described. 

Sir: A short, stereoselective total synthesis of the antibiotic 
and antileukemic agent botryodiplodin1v2 (1) has been 
achieved by a route which also provides evidence for the 
configuration of ester dienolate anions. Several recent re- 
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