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This paper presents the pioneering research being initiated and conducted by
the late Acad. C. D. Nenitzescu and Acad. E. Cioranescu in the Department of
Organic Chemistry of the University POLITEHNICA Bucharest, and the
Center of Organic Chemistry of the Roumanian Academy. A review of these
works seems necessary in order to emphasize the importance of the described
researches in their theoretical and practical aspects. The dibenzo-cycloalkanes
are compounds with interesting behavior, giving different rearranged products,
difficult to obtain by other type of syntheses. The modification of the product
stability given by adding a carbon atom to the side chain is also of interest, the
steric factor changing radically the behavior of homologue compounds. The
potential biological activity of some of these compounds is important for
practical applications. The studied compounds were the subject of several PhD
theses of the members of Acad. Cioranescu’s research team. It should also be
mentioned that the obtained bridged compounds are raw materials for interesting
heterocyclic compounds like the tryptycene analogue prepared in collaboration with
Acad. A. T. Balaban.
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INTRODUCTION

Starting with 1960, the research group of
Professor Ecaterina Cioranescu, under the
leadership of Professor Costin D. Nenitzescu,
investigated the chemical behavior of compounds
with dibenzo cyclo- and bicyclo-alkane skeleton.
The studied compounds were of interest due to
their transformations, by various skeleton
rearrangements leading to new compounds with
possible biological activity, such as the polycyclic
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heterocycles compounds, synthesized together with
A. T. Balaban.

In fact, the interest for such compounds was
generated by the development, since 1950, of a
new class of drugs, the tricyclic-antidepressants'
which have been considered “ion channel
blockers”> Many other Amitriptyline-related
derivatives have been recently synthetized and
used as drugs in the treatment of depression® or as

chelating agents * (see Figure 1).
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Fig. 1 — Tricyclic-antidepressant drugs.
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Scheme 1

A number of these compounds have a S5H-
dibenzo[a,d]cycloheptene skeleton™® or a rearranged
one,”' which makes the synthesis of similar
structures of great interest. The various health
problems solved by these drugs have maintained their
importance till today consequently revealing the
value of the research done in this area by Acad.
Ecaterina Cioranescu and her coworkers. The studies
were focused on obtaining new products, elucidating
their structure and on the reaction mecanisms

involved. The molecular kinetic studies gave
information on the stability of products obtained from
solvolysis or pyrolysis reactions in these series.

Rearrangements of dibenzo-C8 compounds

The beginnings of this study were devoted to the
dibenzo-C8 derivatives and their transformations.
The first exploration in this area started under the
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supervision of Professor Nenitzescu, and was
dedicated to the transformations of the dibenzo C8
derivatives, by solvolytic reactions, in different
reaction conditions.'' " Thus, the ditosylate 1 was
first transformed in 5H-dibenzo[a,d]cycloheptene
derivatives 2, which are intermediates for other
rearrangements.  These  transformations  of
compounds 2 occurred by the assistance of one of
the phenyl rings or of the double bond of the
central 7-membered ring. The first route is known
as the phenonium route while the second is called
the z-route. These rearrangements are presented in
Scheme 1.

Table 1

The structure of the compounds obtained by
solvolysis, and their quantities, depend on the
reaction conditions (see Table 1).

The main product obtained by the buffered
formolysis of ditosylate 1 was the dibenzo C7
derivative 2 while the buffered acetolysis led to
compound 4 with a dibenzocyclooctatriene skeleton
(Scheme 1). Both products are obtained by a ring
enlargement; most probably via a phenonium route.”
The following intermediates seem plausible for
explaining the obtained products (see Scheme 2).

Solvolytic transformation of tosylates 1 and 2

No Initial Reaction conditions Products (%)
compd. . .
P (molar ratio: buffer/initial 2 4 5 6 7 8 Lit

compd.)

1 1 a) HCOOH tHCOONa 85 (X=H) - - - - - 11, 14
(2.2/1); b) Na,CO;

2 1 a) AcOH +AcONa (2.2/1); 8(X=H) 65 - - - - 11,14
b) Na,CO,, KOH (X=H)

3 2(X=Ts) a)HCOOH; 99.0 (X=H) - - 1.0 (X=H) - 12, 14
b) N32C03, KOH

4 2(X=Ts) a)AcOH; 81.5 (X=H) 7 - 8.5 (X=H) 35 12,14
b) Na,CO;, KOH

5 2 (X=Ts) a) AcOH+AcONa (0.4/1); 85.5 4.5,.40 12,14
b) Na,CO;, KOH (X=H) +2er0

(X=H)

6 2 (X=Ts) a) AcOH + AcONa (0.9/1); 50 (X=H) 45 (X=H) 5 - - - 13, 14
b) N32CO3, KOH

7  2(X=Ts) a)AcOH + AcONa (1.2/1) 5 (X=H) 95 (X=H) - - - -
b) N32C03, KOH

8 2(X=Ts) a)Pivalic acid 52 (X=H) 19 (X=H) 18 - - 11 12, 14
b) Na,CO;, KOH

*Ac = CH;CO

Scheme 2

4+5
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The ditosylate 1 may give, by ionization via the
phenonium route, the intermediate ion 9 which may
lead to 2 by proton elimination. The ion 9 may also
be stabilized by reaction with solvent giving the
corresponding cycloheptene ester, which, by a second
ionization and reaction with solvent, gives compound
3. This compound may be formed also from the
intermediate 10 by double solvent reaction. From the
ion 10, by reaction with solvent, results compound 4,
and the de-protonation yields compound 5. By an
elimination reaction from compound 2, the
hydrocarbon 8 is obtained.

The compound 2 may be transformed, by
ionization via the & route, in the intermediate 11.
This nonclassical ion'® may react with solvent,
giving compound 6 or it rearranges, by the
phenonium route leading to compound 7, after
reaction with solvent.

The products and their percentages depend on the
solvolytic conditions (acid solvent, buffered or
unbuffered reaction medium, reaction temperature,
etc.). The conditions favoring the longer life of the
intermediates generate more rearranged products.
Beside the previous intermediates 10-12, a number of
benzylic ions may be considered. The endo/exo ratio
(4.5/2) of products 6 (X=H)"*" endorses as
intermediates the ion 12 and not an open benzylic
ion.

In all the performed solvolyses the phenonium
route represents the main route and only in few cases
(Table 1 entries 3-5) small quantities of the 7 route
products 6 and 7 were identified.'>'* According to the
authors the products with dibenzocyclooctane
skeleton are the kinetically controlled products, while
those with dibenzocycloheptane skeleton are those
formed in thermodynamic conditions.

A rearrangement dibenzoC8 <> dibenzoC7 was
evidenced also by Cava et al'’ during the
transformation of the 1,2,5,6-dibenzocyclooctadiene
tetrabromide (13). By the solvolysis of this

Br

*‘/

compound with methanol, ethanol or buffered acetic
acid, two dibenzocycloheptane derivatives have been
obtained, namely the acetals 14 (R=CH; or C,Hs) and
the hydrocarbon 15, resulting by a degradation
reaction (see Figure 2).

The stereochemistry of the compounds with a
dibenzo[a.d]cycloheptene skeleton substituted in
position 5 is of interest. The saddle shape of
cycloheptariene ring, with a butterfly movement is
pointed out by literature."**' The 5-substituted
compounds may have two conformations with the
substituent in a pseudo-axial and/or pseudo-
equatorial position. For example, the 'H-NMR
investigation of compound 16 showed a main
conformer 16b (see Figure 3) with the CH; in
pseudo-axial position and OH in pseudo-
equatorial position."” The study of 5H-5R
compounds shows as major isomer the one with R
in a pseudo-axial position.”’?! This is most
probably due to the steric interaction of the
substituent with the neighboring aromatic
hydrogen atoms. !

Despite the nearby position of the double bond
and the ionization center in the main conformer 2b,
the phenonium route is the favored transformation,
with cycle enlargement. This is most probably due
to the lower nucleophilicity of the double bond.

The bridged products and their interconnection
have been studied also recently. A rearrangement
of compounds with dibenzobicyclo[2.2.2]octane
skeleton to dibenzobicyclo[3.2.1] octane was first
observed in the buffered acetolysis of tosylate 7
(X=Ts)*** which yielded a mixture of exo and
endo acetates of alcohol 6. The importance of the
stereochemistry of these compounds was
evidenced by the preferential formation of 6
(X=Ac) exo in the buffered solvolysis of 7 (X=Ts),
results explained considering a phenonium ion 12
as intermediate, and not an open benzylic ion.***

090
205

15

Fig. 2 — Transformation of the bromide 13 by solvolytic reactions.
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Fig. 3 — Conformational stability for compounds with dibenzo[a,d]cycloheptene skeleton.

This conclusion is reinforced by Pool et al.,”®
which, based on X-ray studies and molecular
orbital calculation on type 7 structures (where
X=COCH;, COCCl;, SO,CH;,  COC¢Hs),
demonstrate the intervention of the phenonium ion
intermediate in their heterolysis.

In order to render the & route more favorable, the
compounds 2 have been modified by substituting
the double bond with a group enhancing its
nucleophilicity. Thus, the tosylate 17 (X=Ts) has
been synthesized and subjected to buffered and
unbuffered solvolyses (see Figure 4).2"%*

The main product obtained by buffered
acetolysis was the hydrocarbon 18 (75%)
generated by double bond assistance (z route). It is
a stable compound, even in unbuffered conditions
representing 53% of the reaction mixture.””*® This
compound results most probably by a 7z route,
followed by CHj de-protonation. The increase in
the double bond nucleophilicity is accompanied
also by the movement of the double bond towards

the ionization center due to the steric hindrance
between the CH; group and the neighboring
aromatic hydrogens.”® The acetate 17 obtained in
around 10% yield in both types of solvolysis may
be formed by direct reaction with the solvent or by
a retro w route.

In unbuffered conditions besides 18, the
rearranged products 19 (18%) and 20 (4%) were
isolated and characterized. These are obtained via
phenonium and benzylic ions as intermediates. It is
worth mentioning that in these solvolyses no
product with dibenzocyclooctane skeleton was
identified.””*

The rearrangement of compounds such as 18 to
compounds with dibenzobicyclo[2.2.2] cyclooctane
skeleton was achieved by treating the alcohol 21
with trifluoroacetic acid. The reaction was
performed at room temperature and was followed
by 'H-NMR spectroscopy. According to the
experimental results the following transformations
were observed (see Scheme 3).%

Q.O
CHZOX \

(x- Ts)

CH,0X
7 (X = CH,CO)

+ 17 (X = CH,CO)

Fig. 4 — The products of buffered and unbuffered acetolysis of tosylate 17.
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After 5 min. the hydrocarbon 18 was formed
which may be protonated and rearranged to a
mixture of compounds 19 and 20 (X=CF;CO).
After 15 min. the ratio 19/20 was 2.9 /4 while in
three hours the main product was 19 (ratio
19/20=7/1.3).** This proves that derivative 19,
with the substituent in the bridgehead position, is
the thermodynamically stable product. The dimer
of 18 decreased from 14.5% after 15 min. to 8%
after 3 hours. The transformation of 21 (X=H), in
these reaction conditions, into a mixture of
trifluoroacetates 19 and 20 (X=CF;CO)
reconfirmed the rearrangement of compounds with
dibenzobicyclo[3.2.1]octane skeleton into
compounds with  dibenzobicyclo[2.2.2]octane
skeleton. As intermediates in these transformations
we may consider the cations 22-25 (see Scheme 4).

The fact that compounds with
dibenzobicyclo[2.2.2]octane  skeleton are the
thermodynamic products was underlined in a
recent paper.”” The author emphasized the
synthetic value of the rearrangement of compounds
with  dibenzobicyclo[3.2.1]octane skeleton to

dibenzobicyclo[2.2.2]octane  derivatives, such
reaction being used for synthesizing a variety of
dual-cavity  basket  structures. By  such
rearrangements a number of molecules have been
obtained, which may be used to identify drugs, to
prepare new materials, as components of
chemosensors or supramolecular catalysts.*’

No rearrangement to dibenzoC7 compounds by
retro 1 route or to dibenzoC8 products obtained by
ring enlargement was observed in the solvolyses of
methyl double bond substituted tosylate 17.%

Interesting information regarding the dibenzoC8
compounds is also obtained from the pyrolysis of
hydrocarbons 26-28.°' Inter-conversion of these
hydrocarbons was experimentally proved, suggesting
as intermediates radicals similar to the ions involved
in the previously described solvolyses. During the
pyrolysis, part of dibenzocyclooctatetraene (26) and
dibenzosemibullvalene (27) rearranged to more
stable compounds like dibenzobarrelene (28) (see
Figure 5). By pyrolysis, this last compound turns into
anthracene through retro-diene reaction.
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Fig. 5 — Structure of pyrolysed dibenzoC8 hydrocarbons.
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Scheme 5

The inter-conversion of the C8 skeleton was
validated by Ciganek and coworkers.”> By
photochemical reaction, dibenzobarellene turns
into dibenzosemibullvalene. Such a conversion
was also evidenced for the polycyclic bis-
corrannulenobarrelene dicarboxylate, having a
central bicyclo[2.2.2]octane skeleton, transformed,
by irradiation with a sun lamp, into the
corresponding semibullvalene compound.’

The inter-conversion of these compounds
represents an important tool for the preparation of
new complex structures.

The pyrolysis behavior of other dibenzoC8
compounds depends on their chemical structure. The
products obtained from alcohol 2 are the hydrocarbon
15, the degradation products anthracene and methyl
anthracene and a small quantity of 8.* In turn the
hydrocarbon 8 gives by pyrolysis products with loss
of two carbon atoms (Scheme 5).”

The transformations are explained by a
diradical fragmentation of the cycloheptene
ring 3435

Rearrangements of dibenzo-C9 compounds

To reveal the importance of the steric factor in
the choice between the phenonium and the x route,

compounds with two carbons in position 5 were
synthesized and solvolyzed. The products of the
buffered and unbuffered acetolyses resulted by the
7 route due to the proximity of the double bond of
the central ring to the reaction center. Thus, the
nucleophilic assistance of the double bond is
prevalent in this case.

Depending on the presence or not of the sodium
acetate buffer, bicyclic products with two or three
carbon atoms bridge were isolated (see Figure
6).>**® The products and their percentage in the
reaction mixture are presented in Table 2.

The buffered acetolysis leads, by the « route, to
the two carbon bridge compounds: the acetates 30
(X=Ac) exo and endo in a molar ratio 1/2.4. The
hydrocarbons 32 and 33 were found in small
quantities together with the compound with
unchanged skeleton. The main products of the
unbuffered acetolysis are the 7 route hydrocarbon
33 and the rearranged acetate 31 (X=Ac) beside a
quantity of the acetate with unchanged skeleton
(29, X=0Ac).**3*

In both types of solvolyses the 7 route products
are prevalent. According to the results from the
unbuffered acetolysis of tosylate 31 (X=Ts),* the
two carbon bridged compounds 30 exo/endo are
the kinetically controlled products while the three
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carbon atom bridged compounds 31 and 32 are the
thermodynamically stable ones. The transformation
of 31 (X=Ts) to compound 29 (X=0OAc) shows
most probably a retro & route mechanism.

By changing the leaving group of the compound
29, the composition of the product mixture changed
(see Table 2). The content of the 7 route products
decrease in the following order: bromide > tosylate >
amine. In the last case only 20% of compounds 30

D

CH,CH,X
29

QQ‘)

exo and endo (X=Ac) composed the reaction mixture,
the main product being the compound 29, with
unchanged skeleton.”

For the bromide 29 (X=Br) even the buffered
acetolysis gave a mixture rich in the rearranged
compounds 31 and 32. Such result may be explained
by a longer life of the intermediates which rearrange
toward the thermodynamically stable products having
a three carbon bridge (31, 32).”"

P ooz Ratie

Fig. 6 — Products obtained by the solvolyses of tosylate 29 (X=0Ts).

Table 2
Solvolytic transformation of compounds 29 and 31
No Initial Reaction conditions Products (%)
compd. (molar ratio: 30 exo 30 endo 31 32 33 29 Lit
buffer/initial compd.)
1 29 (X=0Ts) a)AcOH;b)LiAlH; 1.0(X=H) 1.0 (X=H) 56 (X=H) 7.5 21 13.5(X=0OH) 36-
38
2 29 (X=0Ts) a)AcOH +AcONa 23.5(X=H) 58 (X=H) 3.5 (X=H) 35 1 10,5 (X=OH)  36-
(1.5/1); b) LiAlH, 38
3 29 (X=Br) a)AcOH;b) Na,CO; traces 69 (X=H) 10.7  19.7 traces 39
4 29(X=Br) a) AcOH +AcONa 39.5 (X=H) 48 (X=H) 5.0 6.5 1.0 (X=0H) 39
(1.7/1); b) Na,CO;
5 31 (X=Ts) a)AcOH;Db) LiAlH, 6.0 (X=H) 1.0 (X=H) 75.5 (X=H) 1.0 35  9.0(X=0OH) 36
6 31 (X=Ts) a)AcOH +AcONa 27.5(X=H) 56.5(X=H) 16 X=H) - - - 36
(1.5/1); b) LiAlH,
"Ac = CH;CO

Scheme 6
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The hydrocarbon 32 confirms the formation, as
intermediate, of the bridged non classical ion 34 (see
Scheme 6). Besides, this assertion is confirmed by
the higher content in compound 30 endo, proving a
nucleophilic attack on the opposite site of the bridge
(see Table 2). The initial formation of ion 34 seems
more probable than that of the benzylic ion 35. This
last ion seems an intermediate path to the rearranged
three carbon bridge products obtained, most
probably, from a phenonium ion 36.*° Such an ion
was recently confirmed as intermediate in other
reactions occurring in acid media.*

More information about the double bond
assistance in the solvolysis of dibenzoC9
compounds was obtained by substituting the
central double bond. Thus, tosylates 37 (X=Ts),
with methyl (a) or phenyl (b) substituent at the
double bond have been synthesized and solvolyzed
in various conditions.”® *' The structure of the
products depends on the reaction conditions and
the type of substituent.

The results are presented in Table 3.

Q‘O - QQ‘)

CH,CH,0X

37
a)R=CH,
b) R = C¢Hs

od)

Fig. 7 — Products obtained by the solvolyses of tosylates 37a,b.

Table 3
The compounds obtained by solvolysis of tosylates 37 and alcohols 39
Initial React. cqnditions Products (%)
(molar ratio: buffer 38 42 39 39 40 41 37 Lit
compd. Jiniti
initial compd.) exo endo
1 37a(X=Ts) AcOH +AcONa 87.5 - - - - 5.0 1.5 28,
(1.5/1) 41a 37a(X=Ac) 41
2 37a(X=Ts) AcOH - - - - - 96.0 3.0 28,
41a 37a(X=Ac) 4l
3 37a(X=Ts) aq.acetone + CaCOs 48.0 48.0 - - 1.5 28,
(1.4/1) - - 39a (X=H) 39a (X=H) 37a (X=H) 41
4 37b (X=Ts) AcOH +AcONa - - - - - 81.5 8.0 28,
(1.5/1) 41b  37b (X=Ac) 41
5 37b(X=Ts) AcOH - - - - - 69.5 27.5 28,
41b 37b (X=Ac) 41
6 37b (X=Ts) agq.acetone + CaCOs3 20.0 20.5 - - 46.5 28,
(1.4/1) - - 39b (X=H) 39b (X=H) 37b (X=H) 41
7 39a(X=H) AcOH (0.08h) 98 - - - - - - 29
8 39a(X=H) AcOH (24h) 1.5 340 - - 10.5 54.0 - 29
40a (X=Acp) 4la

"Ac = CH;CO; Ac;= CF,CO
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Fig. 8 — Possible intermediates in the solvolyses of tosylates 37a,b.

Scheme 7

The main product in the buffered acetolysis of
tosylate 37a was hydrocarbon 38. The methyl
group enhanced the nucleophilicity of the double
bond, the m-route product being obtained in higher
quantity than in the case of the unsubstituted
tosylate (87.5% wvs. 81.5%). The unbuffered
acetolysis gave the rearranged three carbons bridge
product having the substituent connected only to
the bridge.***'

The phenyl substituted compound showed a
different behavior, giving in both buffered and
unbuffered acetolysis, as main product, the
rearranged hydrocarbon 41b (R=Cg¢Hs). For this
tosylate, more acetate with unchanged skeleton
was obtained compared to the methyl substituted
tosylate. In unbuffered conditions the content of
acetate with structure 37b was higher than in
buffered conditions (27.5% vs. 8.0%) which may
indicate a retro m route due to a possible re-
ionization process (see Table 3, entries 4,5).*!

The reaction products suggest a number of
intermediate ions 43-49 possibly involved in these
transformations (See Figure 8).

The bicyclic two carbons bridge alcohols 39a
(X=H) and 39b (X=H) were obtained by the
solvolysis of tosylates 37a,b in aq. acetone.”®"' The
predominance of the z-route was also observed in the
case of methyl substituted tosylate 37a where these
products represent 96% of the reaction mixture. It is
also important to mention that the ratio endo/exo is
around 1, which supports an open benzylic ion
intermediate 44 in this case, the ion stabilized by the
presence of the substituent. The structures of non
classical ion 43 generated by z route as well as the
classical phenonium ions 46 and 47 (see Figure 8)
have been confirmed by recent publications.'®* The
fundamental and practical relevance of such
intermediates in the synthesis of new drug or
materials was underlined.*’
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The substituent R stabilized the benzylic ions
leading to products like 38 or 39. By successive
rearrangements, products with the substituent
attached to the three carbon atoms bridge such as
40 and 41 were obtained (see Figure 7).*!

Similar rearrangements of two carbons bridge

compounds were observed in the
trifluoroacetolysis of alcohols 39a (X=H) (see
Scheme 7) and 39b (X=H).
From the alcohol 39a (R=CH3) the first product on
treatment  with  trifluoroacetic  acid  was
hydrocarbon 38 (see Scheme 7). After a longer
reaction time this compound rearranged to three
carbons bridge products 40a, 41a and 42. As for
the acetolysis of tosylate 37a (see Table 3), no
compound with the substituent in the bridgehead
position was obtained. The alcohol 39b (R=C¢Hs)
gave as only product the hydrocarbon 41b
(R=CqHs).”

Contrary to the dibenzoC8 compounds, the
rearrangement of the two carbons bridged
compounds led only to bridge substituted
compounds in both cases (R=CHj; or C¢Hs). The
thermodynamically stable bridgehead substituted
product from the dibenzoC8 series was not
identified in the dibenzoC9 case.

The different stability of the bridged substituted
products for the dibenzoC8 and dibenzoC9 may be
explained by steric reasons. The shorter bridge of
two carbon atoms leads to the deviation of the

57 56

Scheme 8

substituent from the plane determined by the
marked hydrogen atoms of the two phenyl rings
(see Figure 9). The steric hindrance in compounds
with a bridge of three carbon atoms where the
marked hydrogens and R are in the same plane
destabilizes the bridgehead substituted compounds
and only products with a substituted bridge are
obtained.

Fig. 9 — Structures of the bridgehead substituted compounds
with dibenzobicyclo[2,2,2] and dibenzobicyclo[3.2.2]
skeletons.

Differences in the case of dibenzoC9 compounds,
compared to the results for dibenzoC8, appeared also
in the thermal rearrangement. The pyrolyses of
hydrocarbons 32 and 33 (see Figure 6) lead to
different products than the solvolyses. The
compounds 55, 56 and 57 are the final products.*
The transformations may be explained by the
following rearrangements (see Scheme 8):
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The presence of three aromatic rings in the final
compound 57 explains its high stability.

Other dibenzoC9 derivatives behaved like the
previously presented hydrocarbon 32.

The final products from the pyrolysis of
compounds 30 (X=Ac) exo and endo or 31 (X=Ac)
are the polyaromatic hydrocarbons 55-57.%*+

Beside the synthetic aspects, the performed
studies focused also on the kinetic behavior of
these compounds.

The kinetics of the solvolyses was followed by
titration of the resulted toluenesulphonic acid in
time. A good first order is usually displayed in the
studied acetolyses.*™*® For the tosylate 29
(X=0Ts), the ratio of the acetate with the same
skeleton vs the =& route products varies
proportionally with the buffer concentration.’*>* A
careful analysis of the formation of the acetate with
the same skeleton as the tosylate suggest two
reaction paths, namely a nucleophilic substitution
and a retro m route.**"’

A similar behavior was noticed in the
solvolyses of tosylate 58 with the same skeleton as
29, having substituents (X=CI, CH; and OCH3;) on
one of the aromatic rings.*®

499

CH,CH,0Ts
58

For the pyrolyses, the kinetics was followed by
gas chromatography. It gave a clear picture
concerning the stability of the discussed compounds.

It is important to mention that some of the
solvolysis products were raw materials for complex
heterocyclic compounds, with biological activity,
such as: pyrylium or pyridine tryptycene analogues
or pyrimidines and pyrazoles with dibenzo-barellene
or dibenzo—homobarellene skeletons, like 59 and 60,
respectively.*?

et
D et

59

R

Het = pyrylium
Het = pyridinium
Het = pyrazole
R=CqHs, ..

CONCLUSIONS

The rearrangements of dibenzo C8 and dibenzo
C9 compounds are an important tool for the
synthesis of complex polycyclic compounds with
potential biological activity.

The stereochemistry of the molecule directs the
transformation of the studied compounds by the
phenonium- or the w-route respectively.

Methyl substitution of the central ring double
bond enhances the formation of the z-route
compounds.

The variation of the solvent nucleophilicity
generates different types of products, the desired
products being obtained by the right choice of
reaction conditions.

The reaction mechanism involves classical and
non-classical ions depending on the substrate
structure and the reaction conditions. The proposed
intermediates are confirmed by the stereochemistry
of the products.

Last but not least it is important to mention that
a research performed many years ago with less
effective tools is still viable today, this being
confirmed by recently published results of other
research groups.
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