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Efficient Synthesis of 1-Ethyl-2,3,4,6,7,12-hexahydroindolo[2,3-a]quinolizine:
a Key Precursor to Eburnane Alkaloids

By BrRUNO DANIELL* GIORDANO LEsma, and GiovanNI PaLmisaNo

(Istituto dv Chimaca Ovganica della Facoltd dv Scienze, Universita degly Studr dv Milano—Centro dv Studio per le
Sostanze Ovganiche Naturaly del C N R —V1a Saldiny 50, 20133 Mulano, Italy)

Summary The title compound has been conveniently
synthesized from the imine (3) by cychisation with acrylic
acid followed by reduction

RecENTLY the development of new synthetic routes to
eburnane alkaloids has attracted interest culminating in
several total syntheses of vincamine (1), an excellent cerebral
vasodilator drug, and other pharmacologically active
eburnamonine-hkecompounds * As outlined in Wenkert’s
ploneering  worlk, 1-ethyl-2,3,4,6,7,12-hexahydroindolo-
[2,3-a]quinolizine (2) can serve as a precursor to the
eburnane sheleton i some stereo- and enantio-selective
approaches2  We now describe a short and highly
efficient synthesis of the ‘Wenkert enamine’ (2) starting
from the easily available compound (3) 3

Utilizing the ability of the imine-enamine (3) to act as
an ambident nucleophile (N- vs C-attack),t we treated (3)
with 1-1 equiv of acrylic acid n refluxing anhydrous
p-xylene (1-5h) under N,, to give the presumed inter-
mediate (4) which underwent intramolecular cychzation
to give the enamude (5) (91%), mp 235 °C [Amax (MeOH)
229, 307, and 318 nm, vpax (CHCl;) 3500, 1665, and
1645 cm~1, § (CDCl,) 1-26 (t, J 7 Hz, MeCH,), 2:24—2 60
(4H, m, C,H, + C;H,), 2:60 (q, J 7 Hz, MeCH,), 2-86 (t,
J 6 Hz, C,H,), and 406 (t, J 6 Hz, C;H,)] 1 Compound
(5) was converted (75%,) by LiAlH, mn tetrahydrofuran
(THF) at room temperature into the target molecule
lisolated as 1ts perchlorate, mp 175°C, Apax (MeOH)
207, 244, and 351 nm, vpax (Nujol) 3320 and 1635 cm™!]
or, more efficiently, by sequential thionation (P,5,,
refluxing C,Hg) 1nto (6) [Amax (MeOH) 212, 248, 253, and
303 nm, & (CDCly) 1-28 (t, J 7 Hz, MeCH,), 2 28 (t, J 7 Hg,
C,H,), 298 (t, J 556 Hz, C,H,), 3-04 (t, J 7THz, CH,), and
4-76 (t, J 5 5 Hz, C4H,)] followed by desulphurisation with
acetone—deactivated Raney mnickel m MeOH at room
temperature (819, yield) The suggested intermediacy of
(4) was supported by Np-acryloylation of (3) either with
acrylic acid—diphenylphosphoryl azide® [dimethylformamide

(n (2) X=Y =H,
(5) X=H,, Y=0
(6) X=H,; Y=5
(8)X=0, Y=H,

(3) R=H (4)
(7) R=[CH,].CO, Me

(DMF), room temperature] or with acryloyl chlonde in
the presence of 4-(dimethylamino)pyridine (MeCN, room
temperature) 1 In both cases we obtained the enamide
(5) as the sole 1solable product in 95 and 639, yields,
respectively

Alternatively, regiospecific C-alkylation of (3) was
achieved by refluxing with methyl acrylate in C;H,—MeOH
(1:1) (48 h) to give (7) [vmax (CHCl;) 3475, 3320, and
1725 cm™1, § (CDCl,) 0-90 (t, J 7Hz, MeCH,) and 3-73
(s, CO,Me), devord of olefinic protons] which, on further
heating (96 h) 1n p-xylene, gave (5) 1n 529, overall yield §

These routes constitute a considerable improvement 1n
the synthesis of (2) and appear to be flesible for the
preparation of either ring p-functionalised eburnanes or
corynantheine-related alkaloids

(Recewved, 18th October 1979, Com 1112)

T The same product was recently observed by Le Men amongst the solvolysis products of the 7a-chloroindolenine from 1,12b-
dihydro-(5), Y -Y Laronze, J Laronze, D Royer, ] Levy, and J Le Men, Bull Soc chim France, 1977 1215

I These conditions are known to enhance reactivity at the carbonyl group of the acrylic acid umt

§ By refluxing (3) and methyl acrylate in C;He—MeOH (1 1) for 96 h Szantay (ref 3) obtamned 1n 12 6% yield a product to which
structure (8) was assigned [m p 242—243 °C, vmax (KBr) 3310 and 1668—1620 cm~!, § (CDCl,) 1 26 (3H t Me), 4 05 (2H t COCH,),

6 96—7 58 (4H m aromatic H), and 8 38 (1H s indole NH))
Kishner reduction
ppm trnplet for COCH,

Compound (8) was mefficiently converted into (2) by a harsh Wolff-
It 1s especially difficult to check structure (8) in the absence of u v data and on the basis of the reported 4:05
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