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A TOTAL SYNTHESIS OF (Y)-YOHIMBINE

*
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A total synthesis of (t)-yohimbme (8) from 1,2,3,4,5,6,7,~
12b—0ctahydroindolo[2 ,3-a]quinolizin«-2-one (5) has been
achieved through 15,16~dehydroyohimbinone (6) and yohimbi-

none {7). Two kinds of novel syntheses of {5) are also reported.

The yohimbane-type alkaloids1 have been subjected to more studies than those
of the other alkaloids in the indole series, because of the pharmacological
activity of yohimbine (8) and reserpine. We are currently investigating the
synthesis of alkaloids of the yohimbane group2 and here wish to report a total
synthesis of yohimbine {8),

1-Ethexycarbonylmethyl-1,2,3,4-tetrahydro~B-carbeline (1)3 was condensed
with acrylonitrile on a water bath for 20 hr to give in 97.6 % yield the corres—
ponding 2-cyanoethyl derivative (2), mp 126 - 136° [v max (CHCIB) 3340 (indole
NH), 2245 (CN) and 1710 (CO) em™': A max (MeOH) 291, 282 - 280 and 275°" nm;
m/e 311 (M); 5(CDCl,) 0,94 (3H, t, J 7 Ha, CH,CH,), 2.4 - 3,33 (10H, m, 5 x
CH,), 4.2 (3H, q, J 7 Hz, OCH,CH, and ArCHN), 7.0 - 7.6 {4H, m, ArH) and
8.36 (1H, broad s, NH)|, which was subjected to Dieckmann cyclisation 1n the

presence of sodium hydride in boiling benzene for 2 hr to afford 3-cyano-1,2,-
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3,4,5,6,7,12b-octahydroindolo[2,3-a] quinolizin-2-one (3} in 87.9 % yield [ m/e

265 (M™); v max (CHCL,) 2250 {CN) and 1720 (CO) cm_1]. Treatment of (3) with 10

3)

% sulphuric acid for 24 hr under reflux vielded the decyanated indolo [2,3-3.] quinoli-
. 0 f,: 3 Oy . +
zin-2-cne (5), mp 177 = 180° (lit.,” mp 180 - 181%) in 70 % yield [m/e 240 (M™);

v max (CHCL,) 3475 (NH), 2760 - 2850 (Bohlmann bands), and 1717 (CO) em™] :

3)

&(CcDCL,) 8.07 (NH) ). This compound was also obtained in poor yield by Robinson

5)
annelation of 3,4-dihydro-P-carboline (4) with methyl viny! ketone in methanol at

room temperature for 1 hr and identical with the authentic sample, prepared by the
known methods,3 in ir and nmr spectral comparisons:

Reaction of the pyrrolidine enamine of this ketone (5) with methyl 3-oxo=4-
pentencate in boiling benzene for 10 min by Stork's mer,hod4 gave the 15,16-dehydro-

yohimbinone {6) in 25 % yield, after separation and purification on silica gel column

5

chromatography and tle, mp 189° (lit.,” mp 188 - 189°%)[m/e 350 (MY); v max (CHC13)

3475 (NH), 2760 — 2850 (Bohlmann bands), 1725 and 1675 (CO), and 1625 (C=C);

A max (MeOH) 291, 283, and 274 nm; & (CDCL,) 3.93 (3H, s, C02Ctl3}], ‘_which

3)
was hydrogenated on 30 % p.alladiumr—ca,rbon5 in methanol to give the yohimbinone

> mp 238 - 239%)[m/e 352 (MF, 100 % ), 35%,.321,

(7) in 60 % yield, mp 239° (Lit.,
320, 319, 294, 293, 291, 237, 235, 223, 221, 184, 170, 169, 156, 155 and 141],
whose ir [ max (CHCL;) 3480 (NH), 1740 (CO,CH,), and 1150 em™'] and nmr

[6 (Cbcl,) 3.83 (3H, s, 0053)] spectra were superimposable on those of the

3)
authentic sample (7’).6 Yohimbinone (7) has already been correlated with yohimbine
(8) by Széntay and co—wm"kers7 and Ziegler and Sweeny.8

Thus we have accomplished a total synthesis of (t)—yohimbine (8) from 3,4~ :

dihydro-R-carboline {4) in four steps. ;
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