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AN ALTERNATE SYNTHESIS OF A 2.8-DIOXO-1.7-CYCLOERYTHRINAN, A KEY INTERMEDIATE 

TO ERYTHRINAN ALKALOIDS OF DIENOID- TYPE',^ 
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Starting from homoveratrylamine, 15,16-dimethoxy-2.8-dioxo-1.7- 

cycloerythrinan 2, a key intermediate to erythrinan alkaloids of dienoid- 
type, was synthes~zed in 35% overall yield by 10 steps reactions mcluding 

deethoxycarbonylation of a 6-ethoxycarbonylerythrinan derivative. 

In 1978, Ita et al.3 reported an intriguing route to erysotramidine 5, the 
0x0-erythrinan alkaloid of Erythrina arbarescens Roxb., through a 2.8-dioxo-1,7- 

cycloerythrinan which was prepared by a concerted intermolecular alkylation of 

the 78-mesylate 4. Since the reported route from 5 to 2 must be safely applica- 
ble of synthesizing erythrinan alkaloids of dienoid type, synthesis of the inter- 

mediate 1 thus become crucial when erythraline Lb and coccuvinine % are attemped 

to be ~repared.~ The reported method for la has a disadvantage for that purpose 

because it includes Birch reduction. 5 

We present here an alternate method that is widely applicable of aynthesieing 

2,8-dioxo-1.7-cycloerythrinans. The method is based on an unexpected finding that 
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3 the 70-mesylate 13, equally to the 76-mesylate 4 ,  gives the 1.7-cycloerythrinan 
la on base treatment. This finding opened the following route to 1 starting from - 
parylethylamines. 

As reported already, condensation of homoveratrylamine and 2-ethoxycarbonyl- 

4.4-ethylenedioxycyclohexanone 5 followed by oxidation and cyclization of the re- 
sulting product 2 with BE3-Et20 in CH2C12 (reflux, 40 min) gave the 6-ethoxycarbo- 
nyl-7,s-dioxoerythrinan 9- in 35% yield with two other by-products.' More efflca- 

cious preparation of 9- has now been achieved by the following modification. Re- 

duction of %with 1/4 mol eq. of N ~ B H ~  in EtOH (O', 40 min, 90% yield) resulted in 

a single alcohol 1, mp. 135-1360~, which cyclized under milder condition (BF3-Et20 
in CHZCIZ, r.t., 2 hr) than did 6- to give 2 ,  mp. 173-174O in quantitative yield. 7 

Thus starting from homoveratrylamine and the keto-ester 5, four sequential reac- 
tions gave 8- in 75% yield without isolation of the intermediates. Colllns oxida- 

tion of 8- afforded 9- in 7 0 %  yield. 
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Heatlng of 9 with M ~ C ~ ~ - H M P A ~  (145', 2 hr) smoothly gave the deethoxycarbonyl- 

ated product 109, mp.213-215', in 98% yield. On NaBH4 reduction 10 yielded the 
la-alcohol 11, gum, as a sole product. Deacetaliration of ij with 1% HCI-acetone - 
(60°, 15 mi") and mesylation with CH SO C1 and pyridine (r.t., 2 hr) of the result- 3 2 

ing keto-alcohol 12, mp. 239-241'. gave the la-mesylate 2 (95% yield from 10). mp. 

209-210'. The la-configuration of those compounds were confirmed by their non- 

identity with the corresponding 78-derivatives. lo On heating with 10% ROH-MeOH 

(reflux, 1.5 hrl, the la-mesylate 13 afforded the 2.8-dioro-l,7-cycloerythrinan 2, 
mp. 216-217O, in 71% yield. No olefinic product was found in the reaction mix- 

11 ture . The ldentity of this with 15,16-dimethoxy-2,8-d10~0-1,7-~y~loerythrinan 

12 (lit. mp. 205-207') was established by direct comparison with the authentic sample. 

This indicates that 7u-OMS group in 2 would have been epimerized to the 78 orien- 
tation before cycllzation under the reaction condition. 

Slnce 6-ethoxycarbonyl-7.8-dioxoerythrinans (compounds of the structure 91 are 

readily available from 8-arylethylamines by the method reported already2'13 or by 

the above descr~bed modification, the present transformation of 9 to 5 will provide 
a general method of synthesizing 2,s-dioxo-1.7-cycloerythrinans 1, hence of ery- 
thrinan alkaloids of d~enoid type. 
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