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SYNTHESIS OF NOVEL BICYCLIC 2-AMINO-4(1H)-PYRIDONES.
REACTION OF IAGTIM ETHERS WITH o-CYANOACETONE DIANION,

Jack B. Jiang*’lo and Maud J, Urbanski
Research Laboratories, Ortho Pharmaceutical Corporation
Route 202, Raritan, New Jersey 08869

Summary: Reactions of lactim ethers with o-cyanoacetone dianion gave bicyclic 2-amino-4(1H)-
pyridones.

Nitrogen-bridged polycyclic systems comprise a major portion of naturally occuring as well
as synthetic medicinal agents and, accordingly, there has been a great deal of synthetic effort
directed toward synthesis of compounds in this class. 1,2 New methodologies for constructing
such structures continue to be needed, particularly those methods leading to products generally
useful as building blocks in heterocyclic syntheses. We now describe a convenient synthesis of
a versatile nitrogen-bridged heterocyclic system 1 containing several potentially reactive
sites O for further structural elaboration.

When a lactim ether of general structure 2 4 (0.1 M) was added with mechanical stirring at
-10 °C to a solution of the dianion 3 > (0.1 M) preformed from LDA (0.2 M) and 5-methylisoxazole
(0.1 M) in dry THF (100 mL) at -10 °C, a light orange suspension was obtained. This suspension
was brought to RT for 12 hr and slowly quenched with dry CHBOH (50 mL). The resultant reddish
solution was further stirred at RT for 2 - 5 hr before evaporation of the solvents in vacuo.
The thick oil thus obtained was flash column chromatographed (30 % CHBOH in CHZCl2 on silica
gel 60) to afford after recrystallization (CHBOH/acetone) white crystalline products
represented by 1 (Table I).
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The course of this reaction is outlined in Scheme I. The initial nucleophilic attack of
dianion 3 on lactim ether 2 6 results in the formation of anion 4 which undergoes cyclization
in CHBOH to afford the bicyclic product 1. In the absence of CHBOH, the ring closure was not
observed, indicating that the proton exchange taking place in the anion-quenching step (Q + é)
is necessary for the subsequent nucleophilic addition of the imino nitrogen to the nitrile

group. Replacing CH.OH with H20 did not bring about the desired cyclization but led, instead,

3

to a mixture of several unknown products. It is possible that intermediate 5 decomposes very

rapidly in aqueous basic media before it can undergo cyclization.

Table I /
lactim Ethers 2 Products 1 (% Yield) Nmr g
NGO HC1 salt in D,0: 6.37 (m, 1 H), 6.07
QOCHS a _ (30) (¢, 3= 2Hz, 1 H), 4,10 (¢, J = 7 Hz,
NH, 2 H), 3.17 (m, 2 H), 2.33 (m, 2 H).
Z HC1 salt in D0: 6.27 (m, 1 H), 6.10
LL = =
ocH, b Ne —~ (40) (dy J = 3 Hz, 1 H), 3.83 (t, J = 6 Hz,
NH, 2 H), 2.95 (t, J = 6 Hz, 2 H), 1.97
o (m, 4 H).
<ij_::Z . (50) Free base in CDJOD: 5.92 (4, J = 2 Hz,
N NOCH, T 1 H), 5,67 (d, J = 2 Hz, 1 H), 4.05 (m,
2 2 H), 2.80 (m, 2 H), 1.77 (m, 6 H).
S S~ 0 Free base in CD,0D: 5.92 (&, J = 2 Hz,
L_N/)\SCH, a </N 2 (45) 1 H), 5.48 (d, J = 2 Hz, 1 H), 4.28
NH, (t, J =7 Hz, 2 H), 3.47 (¢, J = 7 He,
2 H).

In the course of this work we have examined the alkylation reactions of 1b 8 and our
preliminary results are summarized in Scheme IT. Exclusive N-alkylation to é was easily
achieved (100 %) by treating 1b at RT with 2 equiv., of NaH followed by adding the appropriate
alkyl halide (excess). However, with more reactive halides (e.g. allyl and benzyl) the
trialkylated product 7 (5 - 20 %) resulting from further alkylation at the enaminone carbon was
also isolated in addition to product 6 (80 - 95 %). Interestingly, at elevated temperatures
in the absence of base, O-alkylation predominated giving rise to the quaternary salt 8 (42 %)
as the sole product.

The chemistry and potential synthetic application of this novel bicyclic 2-amino-4(1H)-
pyridone system (;) is currently under investigation. Results of these studies will be reported

in due course.
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Scheme IT 72,9

@ OEt Etllexcess! 4 0 1! 2NaH/THF N = + ~
N CH,OH N ~ 2) Rx(excess) N~ N R
NH, NR;

© NH, X = Br, | NR,
3 b s 1
(42%) R = CHy, Et (100%)
R = Benzyl (80%) (20 %)
Allyl (e5%) (5%)
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