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The present Letter describes the use of b-lactams for the synthesis of functionalized b-amino esters and
their transformation to trisubstituted octahydroisoquinolone derivatives in good yields with an extension
to their one-pot synthesis.
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Isoquinolone and its derivatives constitute an important group of
biologically active compounds targeted toward various therapeutic
end points. These have been found to be orally effective 5-HT3 antag-
onists demonstrating their high utility in cancer chemotherapy, anx-
iety, and schizophrenia.1 These have also been reported to restrain
the activities of thymidylate synthase involved in biological path-
way of tumor growth2 and human Tumor Necrosis Factor (TNF) for
pharmacological intervention in a variety of inflammatory states
such as arthritis,3 psoriasis,4 and cystic fibrosis.5

The rationalization of the literature reveals the lack of general
methods for the construction of functionalized di/tetra hydroisoqu-
inolones, and most of the existing synthetic strategies are strongly
influenced by the nature of the substituents linked to the six-mem-
bered heterocyclic moiety. The major synthetic routes to 2-alkyl-3-
aryl-(2H)-isoquinolones involve the mercury-mediated cyclization
of N-alkylimines,6,7 the reaction of 20-carboxy-2-hydroxydeoxy-
benzoin with primary amines,8 the treatment of homophthalic
anhydride with imidoyl chlorides,9 or the cycloaddition of benzyne
to 5-phenylpyrroline-2,3-dione.10 The oxidation of the correspond-
ing 3,4-dihydroisoquinolones,11 1,2-dihydroisoquinolines, or the
quaternary salts of quinoline derivatives has also been utilized for
their synthesis.12 There are also a few reports on the synthesis of
substituted 2,3-dialkyl-1(2H)-isoquinolones derivatives.13–15

Although there are numerous reports concerning the synthesis
of substituted-1(2H)-isoquinolone derivatives, there is hardly any
report on the synthesis of 2,3,4-trisubstituted-1-(8H)-isoquinolone
derivatives. As part of our continued interest in the synthesis of
biologically imperative scaffolds, we have reported the utility of
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b-lactam synthon approach toward the synthesis of diversely
functionalized pyrolloxazines.16a As an extension to this approach,
we report herein a convenient route for the transformation of
N-aryl-b-lactams to the biologically potent variedly functionalized
novel 2,3,4-trisubstituted-1-(8H)-isoquinolone derivatives. The
treatment of 1a–f16b with sodium methoxide in dry methanol at
room temperature resulted in a viscous oil which on purification
through flash chromatography (hexane/EtOAc �10:1) resulted in
the isolation of 2-(1-methoxycarbonyl-2-phenyl-2-phenylamino-
ethyl)-cyclohex-3-enecarboxylic acid methyl esters 2a–f in good
to excellent yields (85–90%).17 The amino esters 2a–f were charac-
terized with the help of analytical data and spectral evidences
(Scheme 1).18
2e Cl OCH3                 85%                4-5h
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Figure 1. ORTEP diagram of 3d.
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The compound 2a, for example, analyzed for C24H27NO4Cl
showed a molecular ion peak at m/z 427. Its 1H NMR (300 MHz)
spectrum showed a characteristic doublet at d 4.70 (J = 3.9 Hz) as-
signed to H2, a doublet of a doublet d 2.83 (J = 3.9, 9.6 Hz) assigned
to H3, a doublet of doublet of doublet (J = 1.8, 8.1, 9.6 Hz) at d 3.27
due to H4, and a doublet of a triplet (J = 4.2, 6.0, 8.1 Hz) at d 2.46
due to H9. The presence of the requisite number of carbons in 13C
spectrum further corroborates the assigned structure.

The amino esters 2, having suitably placed N-arylamino and
carbomethoxy functionalities, are thought to be important precur-
sors for intramolecular cyclization for the synthesis of previously
unknown 2,3,4-trisubstituted-octahydroisoquinolones. The reflux-
ing of 2 in xylene in the presence of a catalytic amount of p-toluene
sulfonic acid resulted in the isolation of octahydro-(8H)-quinolone
derivatives 3a–f in good yields.19 The formation of diastereomeri-
cally pure 2,3,4-trisubstituted-octahydroisoquinolones is a conse-
quence of bringing closer the aforesaid latent functionalities
involving C–C bond rotation in the aminoester 2 as shown in
Scheme 2.

The diastereomerically pure, novel, and functionalized 2,3,4-tri-
substituted-octahydro 1-isoquinolone derivatives (3) thus ob-
tained were characterized with the help of analytical data and
spectral evidences.20 The compound 3d, for example, analyzed
for C23H23NO3 showed a molecular ion peak at m/z 361(M+) in its
mass spectrum. Its IR spectrum showed two strong absorption
peaks at 1654 cm�1 and 1733 cm�1 corresponding to the isoquino-
lone ring and ester carbonyls, respectively. The salient features of
its 1H NMR (300 MHz) spectrum include a characteristic doublet
(J = 6.6 Hz) at d 5.33 corresponding to H3 of the isoquinolone ring,
a doublet of a doublet (J = 2.7, and 6.6 Hz) at d 3.35 corresponding
to H4 of the isoquinolone ring, and a doublet of a doublet at d 2.58
(J = 3.0 and 12.6 Hz) assigned to H9. The coupling constant of
12.6 Hz indicates trans stereochemical arrangement between H9

and H10.

The assigned structure 3 for octahydroisoquinolone was unam-
biguously established with the help of X-ray diffraction studies
(Fig. 1).21

Since the above-mentioned methodology involves the amido-
lytic cleavage of b-lactam ring resulting in the formation of amino-
esters having appropriately placed electrophilic and nucleophilic
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groups (carbamethoxy and N-arylamino), it was considered worth-
while to explore the single-step transformation of b-lactam 1 to
octahydroisoquinolones. For this purpose, amidolysis of 1 was at-
tempted with sodium methoxide in refluxing xylene and this re-
sulted interestingly in the quantitative transformation of 1–3
even in the absence of an acid catalyst.22 The tlc and NMR spectra
of the crude product indicated the formation of diasteromerically
pure product 3. This was further supported by the undepressed
mix melting points and superimposable IR spectra with the sam-
ples of 3 obtained earlier (Scheme 3).

In conclusion, the present Letter describes an unprecedented,
efficient, and highly diastereoselective synthesis of novel 1,3,4-tri-
substituted-1-(8H)-isoquinolone derivatives using b-lactam syn-
thon methodology. The Letter further assumes significance in
being probably the first report on one-pot synthesis of novel octa-
hydroisoquinolones. Further work on the scope and extension of
this methodology are under progress and will be shortly
communicated.
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