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This supplementary material displays some
stereochemical aspects of the lactonic fusion inversion
presented in the main text of the article.

After opening the lactonic ring on starting materials
with trans fusion in basic medium, followed by mesylation
stage, the carboxylates can present themselves in different
conformations as rotamers (Scheme S1). In order to
compare the relative stabilities of the starting materials
8-13, their correspondent reactive carboxylates (mesylates
at C-6 position) and products with stereochemical
inversion at the alkoxy carbon, we elaborated Table S1
containing the steric energies for these conformers. We
used  the MM2 program and then the three-dimensional
structures of carboxylates from the models 8-13 in Table
S1, displaying less steric interactions (Figures S1-9). After
data analysis (shown in Table S1 and three-dimensional
structures of carboxylates), we can assume:

(i) all conformers with less steric interactions of the
opened lactonic rings,  marked with asterisk in Table S1,
have smaller steric energies than their respective substrates
with trans lactonic fusion;

(ii) the two epimers 32a-b have less steric interactions
than their correspondent substrates 8a-b. Such fact,
associated with the favorable geometry of the carboxylates
to nucleophylic attack on C-6 positions, observed in their
three-dimensional structures (Figures S1-2), should have
contributed to the better conversion rate of products with
cis fusion (32a-b);

(iii) for the model 9, the steric interactions on the
conformers with cis lactonic fusion (34a-c) are larger than
those of the respective substrates with trans fusion (9a-c),
so that the reaction yielding products with configuration
inversion on C-6 position should be disfavored, and this
must have contributed for the lower conversion rate of
epimeric products 34a-c;

(iv) in model 10, the steric interactions of epimer 36
are smaller than those of the substrate, however the boat

Scheme S1

(B
8
) conformation of the final product is less stable than

the twist-chair (TC
8
) conformation of the initial substrate

(Table 6 in the main text). Such fact should disfavor the
formation of product 36, leading to a larger proportion of
product with trans lactonic fusion in relation to one with
cis lactonic fusion;

(v) among the models submitted to conditions of
lactonic fusion inversion, the carboxylate derived from
allylic acetate 11 was the one which presented less steric
interactions (Table S1). As this intermediate has few steric
interations, the intermolecular nucleophylic substitution
must have been favored to generate polymeric chains
formation;

(vi) concerning model 12, the steric interations between
substrate and epimeric product (40) are similar. However,
conformation changes between substrate (C

5
) and product

(C
7
) ( Table 6 in the main text) should be possibilities that

disfavor the product formation with inversion of
configuration on C-6 position;

(vii) the steric interactions on product 28 with cis
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Table S1. Steric energies for starting materials, rotamers of carboxylates (A, B, C, D) and products of the reactions of lactonic fusion inversion of models
8-13

aRotamers with lower energies are marked with asterisk
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Figure S3. Three-dimensional structure of reactive carboxylate (mesylate
at C-6 position) of model 9a with less steric interactions.

Figure S2. Three-dimensional structure of reactive carboxylate (mesylate
at C-6 position) of model 8b with less steric interactions.

Figure S4. Three-dimensional structure of reactive carboxylate (mesylate
at C-6 position) of model 9b with less steric interactions.

Figure S1. Three-dimensional structure of reactive carboxylate (mesylate
at C-6 position) of model 8a with less steric interactions.

lactonic fusion are higher than the ones on substrate 13.
However, model 13 and its correspondent epimer 28 have
the same conformations at the seven-membered ring (C

7
)

(Table 6 in the main text), so that, there is no process of
conformational interconversion. This factor must have
favored the best result obtained by this substance during
the lactonic inversion reaction in relation to other models
evaluated in this study.

Qualitative graphics correlating steric energy (SE) with
the coordinate of the lactonic inversion reaction to the
substrates with trans lactonic fusion (A), reactive
intermediate mesylates (B) and products with cis lactonic
fusion (C) (Scheme S2) for the models 8-13 are depicted
in Figures S10-12.

An intriguing result was obtained in the 1H NMR
spectrum of crude product from the reaction of lactonic
fusion inversion of model 8 ( Table 4 - Exp. 1, in the main
text). After analysis of this spectrum we verified atypical
values of chemical shifts for the hydrogens H-13
(deshielded) and H-9 (shielded) for the compounds 32,

not exhibited before in eremanthine derivatives. After
analysis of three-dimensional structures of compounds
32a-b with cis lactonic fusion (Figures S14-15), we
verified space proximity of hydrogens H-13 with the
deshielding area of double bond C9-C10 and the proximity
of hydrogen H-9 with the shielding area of α-methylene-
γ-lactone. The comparison of three-dimensional structures
of compounds 32a-b (Figures S14-15), that have double
bond at C9-C10 and cis lactonic fusion, with the similar
compound 6-epi-isoeremanthine (36) that differs from
32a-b only in the unsaturation degree at C3-C4 (Figure
S13), contributed to confirm this atypical data of 1H NMR
obtained with these compounds. In the three-dimensional
structure of compound 36 (Figure S13) we verified that
there is no space proximity of hydrogens H-9 and H-13
with the shielding/deshielding areas of double bonds
mentioned for compounds 32a-b. These conformational
differences observed in the three-dimensional structures
of the mentioned compounds must be the cause of atypical
results obtained in their 1H NMR spectra.
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Figure S7. Three-dimensional structure of reactive carboxylate (mesylate
at C-6 position) of model 11 with less steric interactions.

Figure S5. Three-dimensional structure of reactive carboxylate (mesylate
at C-6 position) of model 9c with less steric interactions.

Figure S6. Three-dimensional structure of reactive carboxylate (mesylate
at C-6 position) of model 10 with less steric interactions.

Figure S9. Three-dimensional structure of reactive carboxylate (mesylate
at C-6 position) of model 13 with less steric interactions.

Figure S8. Three-dimensional structure of reactive carboxylate (mesylate
at C-6 position) of model 12 with less steric interactions.

Scheme S2
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Figure S10. Qualitative graphic of steric energy (SE) versus coordinate
of reaction for models 8a-b and 10.

Figure S11. Qualitative graphic of steric energy (SE) versus coordinate
of reaction for  models 9a-c, 11 and 13.

Figure S12. Qualitative graphic of steric energy (SE) versus coordinate
of reaction for  model 12.

Figure S15. Three-dimensional structure of compound 32b.

Figure S14. Three-dimensional structure of compound 32a.

Figure S13. Three-dimensional structure of 6-epi-isoeremanthine (36).


