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Iron(III) catalysis of an intramolecular Michael reaction
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Transition metal catalysis of the Michael reaction of 1,3-dicarbonyl compounds with acceptor
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these processes is superior to that offered by base catalysis, since the latter suffers from various
unwanted side and subsequent reactions, such as aldol cyclizations, ester solvolyses or retro-
Claisen type decompositions. Inspired by our results on the catalysis of intermolecular Michael
reactions by FeCl; « 6 H,O [2], we considered that this simple and readily available compound
might also be an efficient and mild catalyst for chemo- and stereoselective intramolecular
Michael reactions [3].

Precursor compound 1 cleanly converted within a few hours in diluted CH,Cl, solution with 5

aranhv ic onod ({0%) and no side nroducts. e. ¢. dimers resultine from an intermolecular
grapny 1s good (su7r), and no S1¢€ procucis , €. 8. @ uiung

vrancrtinn  are datactahla hy (IC_-MSQ Tmnartantly  the reaction nroceedce without anv need for
i1vactiiull, alv uUuvivuviauviv v NI 7LV AILPUL WG Y 5 WV AWEVHIVIL PLIUVLLUUS WAMIUUL Qily  fived avi
mnmbivrdemiie e tmprt candifinne Maranuvar tha uarkbiim nencoadiire 10 voary cimnlas Filtratinan thranoh
alnyarous Of HiCil CONUIUUILS. VIUICUVEL, UIC WULRUP PIOLTULIL 15 VUL Y SHHIpIC. HUauvll uldvugt
a short column of silica gel removes all iron containing materials.
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With recnect ta ctereacelactivity  the racemic nroduct 21 wae farmed ac a cinale diactaran
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experiment. A friplet-triplet coupling pattern of the 7-H (methine) resonance in the "H-NMR

spectrum represents a symmetrical environment of 7-H with two axial (/ = 11 Hz) and two
equatorial (J = 3 Hz) vicinal protons, which can only be realized in a trans-connection of the two
seven membered rings. A complete assignment of all carbon and proton resonances was achieved
with a number of homo- and heteronuclear 2D-NMR experiments.

The synthesis of precursor 1 was accomplished by introduction of the w-alkenyl side chain by

uprate [4] addition to a cycloheptenone-2-carboxylate [5] followed by allylic oxidation with
Q ﬂ —RuO-H [6 71 and PCC fR1
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In summary, the Fe(Ill) catalysis of the Michael reaction of [-ketoesters and enones intro-
bered ring annulations, which are
highly chemo- and stereoselective. The relative configuration of the product was established to

be trans.

duces the opportunity to perform intramolecular seven-men
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! trans-Methyl Bicyclo[5.5.0]dodecane-2,11-dione-1-carboxylate 2. Compound 1 (89 mg, 0.35 mmol) and FeCl; « 6 H,O (4.7
mg, 0.017 mmol) were stirred in CH,Cl; (1 ml) for 12 h at ambient temperature. Subsequently, the reaction mixture was transferred

to tha tan of a cilica cel column. and the nroduct 2 wag eluted with cvelohexane—tert. -butvl mpﬂ-nll ether f] 7 R.=0D3AN 10 \malrl
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71 mg (80%) 2 as a colorless oil. Also, an amount of about 10 mg (11%) of the starting material 1 was rccovered (Re=0.38).

Spectral data: "H NMR (CDCls, 500 MHz): 8 = 1.36 (m, 1 H; 5-H), 1.56 (m, | H; 4-H), 1.71 (u, J/ = 11, 3 Hz, 1 H; 7-H), 1.71-1.81
(m, 2 H; 6-H, 8-H), 1.89-1.95 (m, 2 H; 4-H, 5-H), 2.08-2.22 (m, 3 H; 6-H, 8-H, 12-H), 2.27 (ddd, J = 15, 6, 3 Hz, 1 H; 12-H), 2.51
(ddd, J = 16, 6, 3 Hz, | H; 11-H), 2.54 (ddd, J = 15, 6, 4 Hz, 1 H; 9-H), 2.57 (m, 1 H; 3-H), 2.61 (m, i H; 9-H), 2.65 (ddd, J = 16,
12,3 Hz, 1 H; 11-H), 2.70 (ddd, J = 13, 6, 5 Hz, 1 H; 3-H), 3.83 (s, 3 H; CH3) ppm. *C{"H} NMR (CDCl;, S0 MHz): § = 24.36 (4-
C), 28.44 (5-C), 29.51 (8-C), 31.20 (12-C), 36.17 (6-C), 39.47 (11-C), 41.49 (3-C), 42.57 (9-C), 46.11 (7-C), 52.02 (OCH3), 66.14
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(1-C), 171.84 (COOMe), 209.68 (2-C), 212.71 (10-C) ppm.



