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Eburnamonine and isoeburnamonine are rsynthe- 

sized in five steps starting from 3,4-dihydro- 

-1-carboline . 

Recently attention has been focused on the pentacyclic 

indole alkaloids which occur naturally in various plants, 

because vincamine and eburnamonine possess potent 

antihypertensive and sedative effects. Many conceptually 

different routes to eburnamonine /l6/ have been 
2 employed with considerable success. We now report 

a new approach in which the intramolecular cyclization 

of p -carboline derivative3 derived from 3,bdihydro- 
-a-carboline and H, P -unsaturated ketone plays 
a central role. 
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Treatment of the sodium salt of ethyl malonate 
4 with iodo-ester gave the tri-eater 2, rbp 

128'/1 m m ~  in 85 % yield fBMR /CDC13/d0.95 /t, 

/q, o-cH~-/-~~. Partial hydrolyaia of the ester 

groups in 2 /potassium hydroxide, dioxane, water; 
loo0/ followed by deoarboxylation of the resulting 

carboxylic acid 4 /92 %, mp 68O/ /pyridine ; reflux/ 

afforded the t-butyl ester 2 which - without 
foregoing purification - was converted /dimethyl 
sulfate, sodium hydroxide, water/ to the diester 

[70 %; bp 83-84'/1 mm; BMR /CDC13/ 0,92 /t, J=6He, 

CH -CH /, 1942 /a, CH C/, 2955 /m, -a-CH2-/, 
2 2  1- 
3,62 /a, OCH~$ Cleavage of the t-butyl ester 

group /p-TsOH, benzene: reflux/ gave rise to the 

acid 1 1-90 $; bp 128-130°/1 mm;NMR /cDc~~/ 0,98 

to the acid chloride 8 /90 $; bp 86-87'/1 mm/ by 

chlorination with thionyl chloride at 40' for 3 hr. 

'Phe reaction of 8 with ethylene in the presence of 
catalyst /aluminium chloride, ethylene chloride; 

40°/ yielded the enone 2 1-65 %; bp 82'/0,4 mm; 
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The reaction of 3.4 dibyclro-J3-carboline malt 10 

with the encne 2 afforded the (J-carbclinium s a l t  

J& f 5 5  $; mp 142O, ymox/gl)r/ 3350, 1720, 1712, 

and 1635 cm'l-~, whioh was treated with trirthylami- 

no /methanol, room. temperature; 4 awe/,  and two 

tetracyolic compounds, and 2 /26 and 22 $, 

respectively/, were iaoloted by alumina co&umn 

chromatoghrophy i n  about equal quantity. 



The assignment of configurations at C-l 

and C,12b of 2 and 2 were based on IR and 
BMR studies. The IR spectrum of compound 12 
showed Bohlmann bands 1- ym,x/~~r/ 3360, 2820, 
2750, 1710, and 1695 cm-'_-/and its NblR apectrum 

showed no one-proton signal above 4 attributable 

to the angular 12b-proton ~-IWR /DMSO-dc;/ 0,85 
" 

/t, J=6Hz, CH -CH /, 3,78 /s, -2- / 3985 2 2 
/s, 0 CH /, 7-7,6 /my aromatic protons/-7. The -3 
IR and NMR spectra of compound were closely 

similar to those for 12 L-y ,, /KBr/ 3360, 2810, 
. 

2730, 1730, and 1710 cm-l; l0J.R /cDc~~/ 0,85 

Xext, the tetracyclic ester 2 was cyclized at 
room temperature in toluene for 0,5 hr using 

sodium t-butoxide / 3 equiv / to form l-oxo- 
8 -eburnamonine /a/, in 40 $ yield . 

The lack of Bohlmann bands in its IR spectrum 

1-Y max /KBr/ 1705 and 1635 crn'l-7 and its NMR 

spectrum in which one of four aromatic proton 

signals observed appeared at lower field /68,3 / 
than usual, indicating that it is forced into the 

deehielding zone of oxogroup owing to the ring 

formation, provided confirmation of the structure 

L-ITblR /CDClg/ l,l /t, CH -CH /, 4,5 / 6 ,  -g- /, 795 " I L -  
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$m, aromatic protons/, 8,2 /m, C,10 proton/-jr. 

Reaction of a with p-toluenesulfonylhydra- 
side /1N HC1, room temperature; 3 hr/ gave the 

corresponding tosyl hydrazone a ,!--y.,,/KBr/ 
3180, 3130, 1700,'1630, and 1600 cm-I - 7, which 
was sub~ected to reaction with #odium cyano- 

borohydride /dimethylf ormanide - sulf @lane, 
TsOH; lloO, 2 hr /to give dl-eburnainonine /g; 
mp 206-207O, 45 46 yield from a/. 

Optical resolution of 16 was achieved by means 
of salt formation with /-/-0,O-dibenzoyltartaric 

acid in methanol solution, when the salt corresponding 

to /-/-eburnamonine separated in cristalline f m m  
20 L-62 46, mp 210-211°, /o(/ = -83O, C=0,3 , chloroform- D 

20- -940, methanol; /-/-16 : 58 96; mp 181-182O, - 
C=0,51 , chloroform 7. When the salt formation was - 
carried out with /+/-O,O-dibenzoyltartaric acid 

the salt of /+/-eburnamonine crystallized 1-59 96; 

mp 207'~ /a/;'= +95O, C=0,3 , chlorof orm-methanol; 
/+/-16: - 55 96; mp 174-175O, /&/go= +102O, C=0,51 , 
chlorof orm-7. 

In a similar manner, treatment of the other 

isomer /m with sodium t-butoxide afforded 1- 
-oxo-isoeburnamonine ,!- vmax/RBr/ 2810, 1730, 

1 1 5 4  . 
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1708, and 1655 cm'l; NMR/CDC~~/ 0,8 /t, Jz~Hz, 

5-CH2/, 7,3 /m, aromatic protons/, 8,4 /m, 

C-lo proton / 7, which was directly converted - 
/T~-I~H-EIR~-HC~ followed by NaCIBH3/ via the 
tomy1 hydrazone 18 to dl-isoebarnamonine /_19; 

mp 133-135O/. 
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5. Satisfactory analytical /C, H and I?/ data 

were obtained for all new compounds. 

6. Compound 2 could be purified by conversion 
to the dicyclohexylanine salt, followed by 

recrystallisation /mp 112O/. 

7. The reaction product was isolated simply by 

quenching the mixture with ice-water, washing 

the organic layer with aqueous sodium carbonate, 

evaporation of the solvent and distilled twice 

from anhydrous sodium carbonate. Because of the 

relative instability of the corresponding 

chloroethyl ketone, its conversion to 2 was 

carried out without delay. 

8. The pentacyclic compounds and were also obtained 

directly, without the isolation of esters, by 

utilising a longer reaction period or elevated 

temperature, but the yields were rather moderate. 
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