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Ozonation in Alkaloid Chemistry: a Mild and Selective Conversion of
Vincadifformine into Vincamine
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Summary Vincamine has been obtained in a ‘ome-pot’” AccorpING to Wenkert's original scheme,! oxidation of
method by ozonation of vincadifformine. Aspidosperma alkaloids to 3-hydroxy-derivatives provides
e — a biogenetic rationalisation for eburnane alkaloids, amongst
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which vincamine (1) deserves mention as being a useful
cerebral vasodilator. Subsequently, Le Men and Levy? were
able to emulate the biogenetic route for (1) starting from
the appropriate precursor (—)-vincadifformine (5) through
a multi-step procedure involving the prior oxidation to
the 3-hydroxy-N(9)-oxide (of unknown stereochemistry),
followed by PPhg-reduction and acid-catalysed skeletal re-
arrangement to vincamine (1).

We report that we have obtained the key intermediate
3-hydroxyvincadifformine (8) by exploiting the reactivity
of the highly versatile and long known oxidant, ozone.?}
More interestingly, this procedure provides the first efficient
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‘one-pot’ method of converting (5) into (1). Intermediate
(8) may be envisaged as a partial cleavage product from
the ozonation of (5) and bubbling a stream of ozone (3-3
equiv.) into a 5% w/v solution of (5) in 0-87N-H,SO,~
MeOH (3:1) at 20 °C, resulted in a totally stereoselective
conversion into (8) (75%, yield), m.p. 112 °C (di-isopropyl
ether), [o]? —151° (CHCl,), 65 (CDCl,) 3-96 (3H, s, CO,Me),
2-64 (1H, s, 19-H), 2-76 and 2-28 (AB system, J 15 Hz, 4-H,),
and 049 (3H, t, J 7 Hz, 21-H,); 8, (CDCl,) 187-0 (C-2),
78:0 (C-19), 77-7 (C-3), 53-6 (C-10), and 52-0 (C-8) p.p.m.}
Performing the above reaction at 60 °C we obtained directly
a 7:3 mixture (749,) of known vincamine (1) and its 14-
epimer (2).

The solvent polarity was crucial to the success of the
reaction. On changing the solvent to AcOEt, along with
(8) (259%), (95)-vincadifformine N(9)-oxide (6) (129%,), m.p.
163 °C (Me,CO), [a]%® —266° (CHCL,); 6y (CDCl,) 8-32 (1H,
br d, J 8 Hz, 14-H), 376 (3H, s, CO,Me), and 3-42 (1H, s,
19-H); & (CDCl,;) 88-7 (C-19), and 664 and 65-3 (C-8/C-10)
p.p.m., and the 2 3-seco-derivative (10) (45%); M+ at
m/z 370, Amax (MeOH) 248 (log € 4-18) and 283 nm (log €
3-21); &y (CDCl,) 898 (1H, br s, N(1)-H), 3-84 (3H, s,
CO,Me), and 0-77 (3H, t, J 7 Hz, 21-H,), were isolated.§
These two latter compounds were the only identifiable
products when hexane was used as solvent. Ozonation
of Af-vincadifformine (tabersonine) (7) in acetic buffer
(pH 3-73; 1-59%, w/v solution) at 25 °C was effected cleanly
to afford the hitherto unknown (9) (78%); 8x (CDCl,) 5:70
(1H, 44, J 10Hz, J 4Hz, 7-H), 5-60 (1H, brd, J 10 Hz, 6-H),
3-99 (3H, s, CO,Me), and 0-48 (3H, t, J 7 Hz, 21-H,);
d¢ (CDCl;) 186-0 (C-2), 77-0 (C-3), 726 (C-19), 54:0 (C-10)
and 52-0 (C-8) p.p.m. At 65 °C the known 17,18-didehydro-
vincamine (3) and its l4-epimer (4) as a 56:35 mixture
(719%) were obtained.

The dominant interaction between the ozone LUMO? and
the enhanced HOMO of a A2 vs. a A%-double bond ration-
alizes the observed site selectivity. This interaction,
coupled with the significant steric hindrance of the $-anilino-
acrylic double bond and with the appropriate polar solvents
results in an electrophilic attack of ozone to give the
resonance-stabilized zwitterion (12) which then undergoes
O, disengagement.*

Aside from its synthetic utility in the preparation of
vincamine and related eburnanes, the above reaction
emphasizes the potential of ozone as a mild and selective
reagent for the functionalization of indole alkaloids.

(Recetved, 1st June 1981; Com. 642.)

+ In principle, depending on structural features and solvent polarity, ozone usually acts either as an electrophile to give partial
cleavage products (e.g., epoxides, allylic alcohols) or as a 4m-electron system (1,3-dipole) yielding total-cleavage products (carbonyl
compounds). For leading references, see P. S. Bailey, ‘Ozonation in Organic Chemistry,” vol. I, Academic Press, London, 1978.

t The (3R)-configuration results from the ready formation (KCNO, dicyclohexyl-18-crown-6, CH,Cl,, 24 h at room temp.) of (11),
m.p. 173 °C (AcOEt), [«]% + 37-8° (CHCly); 8¢ (CDCl,) 156:5 (NHCO,), 88-0 (C-2), 82-8 (C-3), and 37-0 (C-11) p.p.m. [vs. 45-0 p.p.m.

in (8)].

§ The stereochemical integrity of (10) vs. (5) is suggested by c.d. data [Aeygy (+2:4), Aeyss (—2-3), and Aegys (+13-0)].

The similar cyclization of the (3S)-epimer would result in an unacceptable frans B/c ring junction.

However,

on long standing in solution (CHCl;, 12 h at room temp.), the a-keto-ester (10) is converted into an inseparable mixture of diastereo-

isomers.
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