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SYNTHESIS OF 9-METHOXY-1,6-DIAZAPHENALENE
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Abstract -- A new entry into the 1,6-diazaphenalene ring system via carbonylation of
the anion derived from 4-methyl-5-amino-6-methoxyquinoline § is described. This
method permits the preparation of 1,6-diazaphenalene derivatives not easily accessi-

ble through substitution reactions on the parent heterocycle.

Recently we reported the synthesis of the new heterocycle 1,6-diazaphenalene 1.1 Inter~
est in this molecule stems from the desire to utilize it as a template for the construction of
potential antimalarials related to the 8-amingquinglines, Since the placement of a methoxy
group at C-6 of the 8-aminoguinolines yields compounds many times more active than the unsubsti-
tuted der‘ivatives,2 we sought to prepare the 9-methoxy derivative of 1,6-diazaphenalene 2 with

the hope of obtaining enhanced antimalarial activity.
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Although the diazaphenalene 1 undergoes electrophilic substitution primarily at the 3- and

3 the inherent difficulties associated with the direct incorporation of a methoxyl

7-positions,
function into an aromatic ring prompted the search for an alternate route to substituted 1,6-
diazaphenalenes. [t seemed particularly attractive to prepare 2 from a suitably substituted
quin?Iine derivative due to the extensive literature available, as regards the chemistry of
these heterocycles. The synthesis of the nitroguinoline 4 has been described,4 and this com-
pound appeared to be an excellent intermediate since the methoxy group and nitrogen functions
are in the necessary juxtaposition. The acidic mefhyl group at the 4-position, moreover, could

be employed for one-carbon homologation, followed by cyclization to form the desired tricyclic

system,
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Results of this approach are gutlined in the following Scheme:
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2 KNOg, HyS0,, = POCI,, = HyNNH,, Pd/C, ELOH, = 2LDA, CO,, = POCT5.

Nitration of 2-hydroxy-6-methoxylepidine _3,5 according to the pubiished procedure,
("nitrous vapours") was successful on a small scale, but was unsuitable for the preparation of
large quantities of 4. It was found that nitration of 3 with potassium nitrate/suifuric acid, a
procedure which has been effective for the nitration of several similar quinoline deriva-
tives,6 could be carried out efficiently at the 100 gram level. The nitroquinoline 4 was
readily converted into the Z-chloro derivative §7 on treatment with phosphorous oxychloride.
Hydrogenolysis of the chlorine atom with concomitant reduction of the nitro group was best
performed with palladium on carbon, and hydrazine in refluxing ethanol.8 This gave the amino-
gquinoline _Q in good yield.9 Construction of the third ring was considered the key step in the
synthetic plan, and was accomplished by generation of the dianion of 6 with two equivalents of
LDA10 followed by carbonylatipn, From this seguence the tricyclic tactam 7 was tsolated in

11

good yield. This material was converted into the 2-chloro-1,6-diazaphenalene 8 with hot

phosphorous cmyt:hlv.)ride.]2 Removal of the chlorine atom was again performed using palladium
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on carbon/hydrazine in refluxing ethancl to provide 9-methoxyl-6-diazaphenalene 2.13

The properties of 2 are similar to those reported for the parent heterocycle 1 (polar
molecule, low solubility in common organic solvents) with the exception of the proton nmr
spectrum, Prototropic shift of the N-H proton in 1 to the pyridine nitrogen results in genera-
tion of a molecule of identical structure to the parent, thus imparting a pseudo plane of symme-
try to 1 and simplifying the nmr spectrum {only four C-H signa1s).] Incorporation of the
methoxy group into 2, however, results in a loss of symmetry for this compound; one observes an
nmr spectrum consisting of six doublets, as would be expected.

The successful construction of the tricyclic system of 2 via the dianion of 6 prompted an
examination of the reactivity of this species toward other electrophiles. Im this regard, 6 was
stirred with two equivalents of LDA, followed by addition of ethyl benzoate to furnish the

2-phenyl derivative g}4

, while the corresponding reaction of the dianion with carbon disulfide
gave the thiol derivative 1915. The yields of these reactions were 41% and 64%, respectively,

and have not been maximized.
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In conclusion, this method via the dianion of g_provides access to a host of substituted
1,6-diazaphenalenes not easily accessible through simple electrophilic substitution reactions on
the parent heterocycie. Further work with regard to the chemistry of these 1,6-diazaphenalenes,
as well as the scope of the reaction of the dianion with electrophiles is in progress, and will

be reported in due course,
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