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Abstract: A straightforward synthesis of magallanesine 1 from azetoisoquinoline 4 has
been accomplished via [1,2]-Meisenheimer rearrangement and an intramolecular Heck
cyclization as the key reactions.

Members of the plant family Berberidaceae have long been known to contain a number of alkaloids, and
recently the first example of a new class of isoindolobenzazocine alkaloid, magallanesine 1, was isolated from
Berberis Darwinii Hook, collected in southern Chile.1,2 The only total synthesis, in 1989, was reported by
Danishefsky using an amide acetal-mediated intramolecular cyclization of a methylketone thioimide with activated
phthalimide.3 The unique structure of 1 including the medium-ring nitrogen heterocycles, azocine ring, which
are generally the most difficult to prepare by the use of conventional cyclization methods,4 was of synthetically
interest. As an extension of our program to assess the feasibility of preparing oxa-bridged, fused azocine ring
based on rearrangement of fused azetopyridine N-oxide,3 we report herein a straightforward synthesis of
magallanesine 1.

Our synthetic strategy is designed mainly aiming at that isoindolobenzazocine skeleton might be
constructed from N-benzoyl enaminone 2 via palladium mediated S-exo-trig cyclization.6:7 The substrate 2 may
be obtained from azetoisoquinoline 4 vig [1,2]-Meisenheimer rearrangement of the corresponding N-oxide

followed by standard chemical transformations through intermediate 3.
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Magallanesine 1
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The sequence to the required 3 starts from unsaturated ester 5, prepared from piperonal.8 Catalytic
hydrogenation of § followed by LiAlH4 reduction gave alcohol 7, which could be converted to chloride 8 in
90% overall yield from 5 (chart 1). Base catalyzed cyclization® of 8 gave 410 (72% yield), which was oxidized
with H202 followed by quenching with PtO211 to give the corresponding N-oxide 9. Refluxing of 9, without
purification, in THF gave the best result to lead the [1,2]-Meisenheimer rearrangement product 1010 in 64%

yield. Catalytic hydrogenation of 10 gave hydroxybenzazocine 11 quantitatively.
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Chart 1

i: 10% Pd-C/H,, AcOH-MeOH (1:1), 4 Kg/em?, R.T., 100%; ii: LiAlH, THF, 0°C, 10 min, 93%;

iii: SOCIy, CH,Cl, reflux, 2 h, 97%; iv: NaOMe (1.5 equiv.), MeOH, reflux, 1.5 h, 72%; v: 35% H,0,,
MeOH-CHCl; (1:1), R.T., 16 h; PtO, (0.01 equiv.), R.T., 5 h, then THF, reflux, 1 h, 64%;

vi: 10% Pd-C/H,, MeOH, 1 Kg/cm?, R.T., 100%



3751

Treatment of 11 with acid chloride 1212 afforded amide 13 (94%), which was oxidized with Dess-Martin
reagent13 in CH2CI3 to give azocinone 14 in 95% yield (Chart 2). Introduction of a double bond was effected
by conditions, which employ phenylsulfenylation, mCPBA oxidation followed by subsequent thermolysis of
sulfoxide in toluene, to afford approximately a 4:1 mixture [!H NMR of oleﬁnié protons: § 6.01 and 6.39 (d,
J=9.3 Hz) for cis and 3 6.33 and 7.10 (d, J=9.3 Hz) for trans] of cis- and trans-N-benzoyl enaminone 1614 in
67% overall yield from 14. Finally, construction of the C-ring of 1 was investigated by an intramolecular Heck
reaction.13 After several attempts, ring closure of 16 was successfully accomplished by means of a modified
Heck cyclization! 3P with Pd(OAc)2 and TIOAc in the presence of PPh3 in DMF to provide a 93% yield of
yellow powder. Its melting point (254-256°C) and spectral data (!H-NMR, 13C-NMR, IR, and UV) were

identical with those reported for magallanesine 1.1
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Chart 2

i: 5-Bromo-2,3-dimethoxybenzoyl chloride 12 (1.2 equiv.), 10% NaOH (1 equiv.), DME, R.T., 94%;

ii: Dess-Martin Reagent (1.5 equiv.), CH,Cl,, R.T., 20 min, 95%; iii: (TMS),NLi, HMPA, THF, -78°C,
20 min, then (PhS), (2 equiv.), -78°C to R.T., 1 h; iv: mCPBA (1 equiv.), CH,Cl,, R.T., then reflux in
toluene, 2 h, 67% from 14; v: Pd(OAc), (10 mol %), PhsP (0.2 equiv.), TIOAc (1.2 equiv.), DMF, 130°C,
24 h,93%

In summary, this report has demonstrated that the [1,2]-Meisenheimer rearrangement of fused

azetopyridine provides a convenient entry to oxa-bridged, fused azocine systems.
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