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POLYNUCLEAR HETEROCYCLIC SYSTEMS IV1).

A total synthesis of 11,12-diazasteroid skeleton.
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In continusztion of our interest in the total synthesis of
neterocyclic steroids we wish to report a convenient method for the
preparation of 11,12~diazasteroid &nd 11,12-diaza-P-homosteroid
skeletons (ia - Id). This synthetic approach is based upon the addi-
tion oif pseudo-dienes of type II to dimethyl azodicarboxylate, followed
by hydrolytic decarboxylation and oxidation of the formed adducts
(chart 1).

The intermediatc olefins (fia - IId) were readily obtained by
condensing Grignard reagents of the appropriate aromatic halides witn

Ja,b) and dehydrating the resulting alcohols4).

cycloalkanones
Typical reaction conditions-for adduct formation consisted in dissol-
ving the pseudo-dienes in excess (four to tenfold) of the azoester

and allowing the resulting homogeneous mixture to stand at room tempe-
rature for severel days. The 1 : 2 (diene : azoester) adducts separated

out from the solution as crystelline products in 70-80% yield (Table I).

The composition of the adducts was revoaled from their snalyticel data.
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Infrared spectra of these adducts exhibit a strong N-H absorption
indicating that at least one of the azoester molecules had added

eccording to the addition-abstraction schemeb).

TABLE I
Diadduct of Yie1d~f **;;;;‘--""
R-(1-cyclopentenyl )-naphthalene 80% % 212-214°
6-methoxy-2-(1=-cyclopentenyl )-naphthalene 71% E 209-211° i
2. (1-cyc.ohexenyl )-naphthalene 7% ‘ 197-200°
6-methoxy-2-(J:chlohexenyl)-naphthalene 71? j- 206-208° ;

The NMR spectra of the products from IIa and IIb, however, show
significant differences from those derived from IIc and IId. A parti-
cularly informative ifeature in the NMR spectra of IVa and IVb is the
presence of two low field protons (between d > and 4) attributabdble

to 314 and H15 of the bD-homosteroid systems. No corresponding hydrogen
atoms were found in the spectra of IIIa and IIIb. Consideratiom of
these facts prompts us to assign structures I[IIa, IIIb and IVa, IVb

$o the adducts from IIa, IIb and IIc, IId respectively. While the
difierence between the structure of the two types of adducts is ini-
tially puzzling, it, however, becomes readily understandable whon

one examines the details of the mechanism of adduct formation (Chart I).
IIla and IIIb axrise as a consequence of stepwise addition of two
molecules of azoester to the diemes; the first step being a simple
diene adcdition and the second one via an addition-abstraction me-
chanism. Since the lest step results in the attainment of arcmaticity
of the nuphthalene system it must be an energeticelly favoured process.

That the second step is indeed a fast process is suggested by the fact
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that reaction of equimolar amounts of IIa anfl dimethyl azodicarboxy-
late also gives the 1 : 2 adduct as the sole product, The assigned
stereochemistry of the adducts is based upon the known stereochemical
patterns of the Diels leers) and allylic addition reactionss).

A revarsal in the sequence of addition of the two ester molecules,
to dienes IIc and IId, is responsible for the structure of final
adducts IVa and IVb. The factors responsible for this alteration appear
to be associated with the size of the cycloalkane rings. In principle
both pairs of dienes are capable of undergoing a Diels Alder or an
allylic addition. However, the accomplishment of a Diels Alder addition
in the first step results in the migration or a double bond from an
endocyolic to an exocyclic configuration with respect to the alicyclic
ring. While such a transformation is prone to occur in the five-mem-
bered ring, it will be disfavoured in the case of the cyclohexene sys-
tems IIc and IId7. The allylic addition products Va and Vb can again
react by a further addition of a second ester molecule according to
one of the previously mentioned pathways. In this step, though, pre-
sumably owing to steric factors, the Diels Alder addition competes
with the alternate favourable reaction course. It is interesting to
note that the observed rate of formation of adducts iVa and IVb is
considerably slower than that for IIla and IIIb., This fact emphasizes
the reluctance of Va and Vb to form intermediates (VIa and VIb) con-
taining a double bond exocyclic to the six-membered ringa).

Hydrolytic decarboxylation of the adducts was achieved by re-
fluxing with hydrazine hydrate9). Oxidation cf the resulting products
with mercuric oxide gave cinnolines la - [d. (Table 1L). The structure
of the cinnolines was established by their snalytical UV, IR, NMR

and mass spectral data.
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TABLE LI
Structure Name Yield M.p.
Ia 8.9~dihydro~7H-benzo[h] 45% 180-18%°

cyclopental c]cinnoline
b 2-methoxy-8,9-dihydro-7H- 47% 199-202°

benzo[h Jeyclopenta{cJeinnoline

e 7,8,9,10-tetraliydro= 40% 160-163°
naphtho[1,2-c ]cinnoline (dce.)
Id 2-methoxy-7,8,9,10-tetrahydro- 68% 172-175°

naphtho| 1,2-c Jcinnoline

Furthermore, one of the products, Ic, was found to be identical to
a semple of 7,8,9,10~-tetrahydronephtho(1,2-c)cinnoline obtained by
Braithwaite and Robinson10), via a completely different route.

The extension of the described synthetic approach to the syn-
thesis of ring C aromatic 17-substituted 11,12-diazasteroids is in

progress.
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