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The common intermediate (6) to ll-oxygenated - 
ethanophenanthridine alkaloids was converted in a 

stereospecific manner to the lactam-diacetate (12). 
& 

from which the carboxylic function was selectively 

removed by alkaline hydrolysis and photolysis of 

the hydrolysate furnishing cis- and trans-(+)- 

dihydrolycoricidines, (g) and (3) .  This method, 
photoremoval of a carboxylic group via the corres- 

ponding anion, was shown to be a useful tool by 

several model experiments. 

~ycoricidine' (1) and narciclasineZ (2), the antimitotic and - LU 

growth-inhibiting substances occurring in some Amaryllidaceae 

plants, are synthesized in plants from the ethanophenanthridine 



alkaloid, ll-hydroxyvittatine (3)3. Here we report the syntheses - 
of dihydrolycoricidines, (15) and (16), from the bicyclic compound 

nd N 

(6)' which was the key synthetic intermediate to various 11- 
8" 

oxygenated ethanophenanthridine alkaloids such as haemanthamine 

(4a)', haemanthidine (5) ', and crinamine (4b) ', by this novel 
& r\, CU 

procedure (photo-removal of a carboxylic group via the corres- 

ponding anion). 

Treatment of %with methyl chloroformate and KOH in CH3CN 

at room temperature for 30 min followed by hydrolysis with 10% KOH 

in methanol afforded the keto-acid (2 which on oxidation with 
H202-NaOH gave the urethan-acid ( 8 )  (68% from 6), m.p. 196-199O 

N 

On treatment with N-bromosuccinimide in CH2C12, 8 was converted 

into the bromo-lactone (9) (77%), m.p. 144-146', which was 
N 

dehydrobrominated to LO by 1,5-diazabicyclo[5.4.0lundecene-5 in 

toluene at 100'~. Osmium tetraoxide oxidation of 10 followed by 
acetylation of the resulting glycol afforded the diacetate (11) + 
(58%. from 9) , m.p. 245-247', in which the new glycol function 

rV 

should have been introduced from the opposite side of the lactonic 

function. Application of the modified Bischler-Napieralski 

cyclizationa to this urethan-acetate (2) furnished the lactam- 

acetate (12) (60%), m.p.>300', which should have the same stereo- 
Fv 

chemistry with that of lycoricidine except the additional carboxyl 

function instead of the double bond. Removal of this function was 

achieved as follows. 

The model compounds, (17)' and (19)', were smoothly decarboxy- 
N .., 

lated on irradiation in 0.1N NaOH with medidum pressure mercury 

lamp for 15 min to give m.p. 302-305', and (20), m.p.>300° 
'Y h. 
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2 
3 R'=R=H 
m 

9 d = ~ ,  R ~ = M ~  

4 b  d = ~ ,  o(=OMe - instead of B-OR? 

19 R'COOH - 
20 R = H  - 



in almost quantitative yields, respectively, while the corresponding 

free acids were difficult to decarboxylate. Simplicity of the 

procedure and high yield of the product suggest that this decarboxy- 

lation method is advantageous over the other methods. 

Thus lactam-acetate (2) was hydrolysed by 0.1N NaOH and 
irradiation of the hydrolysate as above for 30 min, followed by 

acetylation (Ac20-Py) of the product to furnish, in contrast to the 

model compounds which gave only A/B-trans isomers, 1:l mixture of 

cis- and trans-dihydrolycoricidine triacetate (43%), [(E), m.p. 

289-291°, and (g) m.p.>300~1 which were separated by column 

chromatography and proved respectively to be identical (IR and NMR 

in C D C ~ ~ ,  and TLC) with the corresponding specimens obtained by 

hydrogenation (H2/Pd-C) of natural lycoricidine triacetate.'' 

Their stereochemistries were elucidated from the NMR spectra: C4a-H 

signal of appeared as a triplet (J=3 Hz) at 63.93 and that of 

showed quartet (J=10 and 12 Hz) at 63.77 ppm indicating that they 

have the configuration (%) and (*) respectively." 

Hydrolysis of 2 and 2 with MeOH-NHs furnished cis- and 
trans-(+)-dihydrolycoricidine'2 , m.p.>30o0, and (16), - 
m.p.>300'1, respectively. 
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