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Thermolysis or photolysis of the tosylhydrazone salt of tropone 
in the presence of styrene gives the cyclopropane product 51 

(Scheme I). In the presence of l,3-diphenylbenzo[c]furan, 
thermolysis2 gives the adduct 6. Dehydrobromination of the 
mixture of bromocycloheptatrienes 4 with base in the presence 
of the same two acceptors gives the same adducts.3,4 As photolysis 
or thermolysis of tosylhydrazone salts typically leads to carbenes5 

and since cyclopropanes are typical carbene-olefin adducts,5 it 
has been assumed that 5 arises from addition of the carbene to 
styrene. Likewise dehydrobromination of bromocycloheptatrienes 
such as 4 would be expected to occur by /3 and vinylogous /3 
eliminations6 to give the allene 3. Furthermore, adduct 6 is that 
expected of Diels-Alder addition of an allene to the diene. It has 
therefore been quite reasonably assumed that 6 arises from the 
allene 3. Finally, since both adducts 5 and 6 are formed from 
both 1 and 4, it has ben presumed that the intermediates are 
interconvertible and that both are formed from each precursor. 

Unfortunately, as clean as this picture may appear at first sight, 
on further reflection it loses its crispness. In the first place, as 
originally pointed out by Waali,6 both 5 and 6 could originate from 
a single intermediate, the allene; the latter by a Diels-Alder 
reaction and the former by an allowed (ir2s + ir8s) cycloaddition 
by using the termini of the eight-electron conjugated allene ir 
system. He has recently extended this argument with MNDO/3 
calculations from which he has concluded that cyclo-
heptatrienylidene does not represent an energy minimum; instead 
it is the transition state for the interconversion of enantiomeric 
allenes. As such, of course, it is not available for biomolecular 
chemistry. On the other hand, in principle the carbene could also 
be the sole intermediate responsible for biomolecular chemistry 
since it not only could cycloadd as a typical carbene to give 5 but 
could also add to one double bond of the furan to give an adduct 
that could rapidly rearrange to 6.' 

In this communication we report experimental data that une
quivocally answer some but not all of the above questions. Our 
results prove the following: (a) dehydrobromination of the bro
mocycloheptatrienes gives an intermediate that is best represented 
by the allene structure; (b) this is the intermediate that is re
sponsible for adduct 6. We also report weak evidence that favors 
a carbene as the progenitor of the spirononatriene 5. 
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Scheme I 

Table I. Specific Rotations of Allene Adducts 
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T, 0C 

0 

45 

65 

25 

53 

100c 

M 2V 
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3.40 

2.60 

0.74 

-1.84 

-1.38 

-0.60 

a A mixture of 1-, 2-, and 3-bromocycloheptatrienes was used 
for all runs. b Rotations were measured in methylene chloride by 
using a 1.0-dm polarimeter cell. Sample sizes were typically about 
100 mg and gave observed rotations of about 0.100-0.200 ± 0.002°. 
Repetitive runs showed deviations in specific rotation of 0.15° or 
less. The rather large deviation is believed to be due to the pre
sence of small amounts of the exo isomer as a contaminant to the 
primary endo adduct. The former could not be separated by stand
ard chromatography methods. The presence of this contaminant 
vitiates any conclusions based on changes in rotation. However, 
conclusions based solely on the presence or absence of rotation 
should be secure since there was no other detectable contaminant. 
c Optically active adduct did not racemize under these conditions. 

Our approach was the same as that used to probe the structure 
of 1,2-cyclohexadiene, 1,2-cycloheptadiene, and 2,3,6-bicyclo-
[3.2.1]octatriene:8 chirality. Since 3 is chiral and 2 is achiral, 
only the allene could give an optically active adduct 6. The 
problem, then, was to generate the intermediate under conditions 
where by (assuming the allene structure) an excess of one of the 
enantiomers would be formed. To accomplish this, we used two 
approaches. In the first, a THF solution of a mixture of bro
mocycloheptatrienes 4 (X = H) was allowed to react with the 
potassium salt of menthol. The resulting adducts were isolated 
and, indeed, found to be active (Table I). This result suggested 
the allene as the intermediate but was not unequivocal because 
the presence of menthol (either free or as the salt) could create 
a chiral environment during the cycloaddition (although probably 
not8b). We therefore used a second less equivocal approach. In 
this case a primary deuterium isotope effect was used to lead to 
an enantiomeric excess of the intermediate. Thus, a mixture of 
optically active monodeuteriobromocycloheptatrienes (4, X = D; 
typical [a] 25D -0.164°) was prepared by reducing bromotropylium 
bromide with LiAlD3-quinine.9 Since cis elimination of DBr from, 
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e.g., 4 (X = D) would give one enantiomer while elimination of 
HBr would give the other, the primary isotope effect should lead 
to an excess of one enantiomer over the other. Indeed, treatment 
of the mixture of bromocycloheptatrienes with potassium tert-
butoxide in THF in the presence of the furan gave optically active 
adduct 6 (Table I). We take these results as unequivocal evidence 
for a chiral intermediate as the progenitor of adduct 6. 

The effect of change in temperature8 on the specific rotation 
of the adduct is also recorded in Table I. However, as described 
in footnote b of Table I, the endo adduct could not be separated 
from small (and varying) amounts of exo isomer. As a result, 
the only valid conclusion from these results is that up to 100 0C 
at least some of the activity persists. This requires that if the allene 
is competitively racemizing, at least some is bled off before 
complete racemization occurs. 

In principle, chirality might also be used to assign the structure 
of the precursor to the spirononatriene. Thus, if styrene traps 
cycloheptatetraene in an allowed (ir2s + ir8s) reaction, the mode 
of attack on the double bond should be as pictured in 7. Fur

thermore, solely on the basis of steric arguments, the phenyl ring 
would have a favored orientation; most likely the one shown. If 
this is the case, then optically active allene should give an excess 
of one enatiomeric transition state and the resulting spirononatriene 
(5) should be optically active. Of course, the achiral carbene would 
give racemic adduct. 

The optically active bromide (4, X = D) was therefore treated 
with potassium /err-butoxide in the presence of styrene at -30 0C 
(to maximize asymmetric induction) for 5.5 h. The resulting 
spirononatriene (5) showed NO rotation (aobsd 0.002 ± 0.002°; 
[a]25

D 0.018°; limit of experimental method). This result must 
be taken as preliminary (a more sterically demanding system needs 
to be studied) and, admittedly, is negative evidence. Nonetheless, 
it is the result that would be expected if the carbene is the in
termediate being trapped. At this point it should also be mentioned 
that Kirmse10 has very recently reported that the intermediate 
from either 1 or 4 is trapped by alcohols to give 8. This is the 
product expected of a carbene but not a strained cyclic allene, 
which should give 9.11 

OCH 

^\ /> + isomers -"-

+ isomers 9 

1 or 4 

8, X= H or D 
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Studies directed toward the synthesis of sibiromycin recently 
led us to revise the structure of the carbohydrate portion of this 
antitumor antibiotic.1 Further comparison of the synthetic 
material derived from the natural product and examination of the 
spectroscopic properties of anhydrosibiromycin now allow us to 
reassign the structure of sibiromycin as the a-L-glycoside 1. 

C ^ - J ^ H , 

CH, OC OCH1 

2a R = H 
2b R=T0S 

Sibiromycin was obtained from a culture of Streptosporangium 
sibiricum (American Type Culture Collection, original specimen 
contributed by Gause)2 grown as outlined by Hurley.3 Degra
dation4 followed by tosylation1 and isolation by flash chroma
tography gave material that proved to be levorotatory,5 whereas 
compound 2b (synthetic, from D-glucose) was dextrorotatory. We 
conclude therefore that natural sibirosamine is L-4,6-dideoxy-3-
C-methyl-4-(methylamino)mannose. The large negative rotational 
shift observed by Mesentsev when tetraminecopper(II) sulfate was 
added to methyl sibirosaminide4,6 is consistent with this assignment. 

We were able to address the question of anomeric configuration 
(previously assigned /37) by comparison of the nuclear Overhauser 
effects of the axial C-3' methyl group on the axial C-5' proton 
and the anomeric C-I' proton in anhydrosibiromycin (N-10, C-11 
anhydro).8,9 NOE difference spectroscopy10,11 (irradiation of C-3' 
methyl resonance at S 1.35) indicated enhancement of the signals 
for H-2' (S 3.87) and H-5' (5 3.74) but not for H-I' (5 5.74). 
Therefore we conclude that sibiromycin is an a-glycoside. 

Finally,'we sought to verify the original designation of the 
natural product as a C-7 (rather than C-9) glycoside by spec
troscopic means.12 The selectively decoupled 13C NMR spectrum 
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