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Abstract: ---- A synthetic approach to Erythrophleum alkaloids, 
involving as a key-step the regiospecific deproto- 
nation of the ketone 5a, is described. 

A large number of alkaloids have been isolated from several Erythro- 

phleum species' some of which, possessing the general structure 1 (see Scheme 

I) 8 showed interesting cardiotonic 
2a,b,c 

or cytotoxic 
2d 

properties. 

However their synthesis has attracted little attention to date, only 

formal total syntheses 
3a of cassaine L (R1=OH, R2=CH3, R3=0, R4=CH3) and 

cassaidine 1 (Rl=OH, R2=CH3, R3=OH, R4=CH3) as well as the synthesis of several 

cassaic and cassamic acid analogues 
3b,c,d having been reported. All these 

syntheses have as common intermediates the a,f3-unsaturated tricyclic ketones 2 

in which the A ring is already functionalised (Scheme I), but a good route for 

their transformation into Erythrophleum alkaloids has not yet been developed. 

This has mainly been due to problems associated with the oxidation of C-7 and 

the introduction of the axial C-14 methyl group. 

SCHEME I 

RI = H, OH, OAc , R2= CH3, C02CH3, CHO R, = Ok ; R2= CH3, C02CH3 

R3= OH,=0 ; R4= iCH2$NICti&, ICH212NHCUJ R3= H.CH 
3 

Here we report a synthetic approach towards Erythrophleum alkaloids 

from methyl podocarp-8-(14)-en-13-one-18-oate 2, easily prepared from abietic 
4 acid . This approach is bases (Scheme II) on the oxidation of C-7, methylation 

of C-14 and stereoselective formation of the methoxycarbonylmethylene moiety 

at C-13. 
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afford the corresponding enolate, which on treatment with phenylselenenyl 

bromide (1.2 eq, THF, -78OC) and subsequent oxidation 
11 

to the selenoxide at 

OOC using 30% hydrogen peroxide in aqueous dichloromethane follow;? by m- 

elimination in the presence of pyridine at r.t. gave the enone 6a (77% yield 

from la). Treatment of this with lithium diisopropylamide (1.0 eq, THF, -3O“C. 

15 min) resulted in regiospecific formation of the 13,14-enolate which after 

quenching with an excess of methyl iodide (hexamethylphosphoramide, 3 eq, 

-30°C to r-t., 30 min) gave thel4a-methylketone 7,13 (75% yield). Once the 

double bond had served its purpose as a blocking group for the C-12 methylene 

function during the methylation of C-14 it was removed by hydrogenation (5% 

Pd/C, EtOAc). 

The methoxycarbonylmethylene moiety was then introduced at C-13 using 

the Peterson olefination procedure. Thus, reaction of gwith methyl 2-lithio- 

2-(trimethylsilyl)acetate l4 (4 eq, THF, -78OC to r.t., 4h) gave the a,fLunsa- 

turated ester 2 as an 8:2 mixture of & and Z-isomers (87% yield from la). 

Wadsworth-Emmons olefination using the corresponding phosphonate ester resulted 

in only 30% conversion to the a,&unsaturated ester, probably due to ketone 
15 

enolization competing with nucleophilic attack at the carbonyl group . The 

mixture of E- and Z-isomers proved difficult to separate at this stage. 

However, removal of the tetrahydropyran group of 2 (PPTS, 0.3 eq, 95% EtOH, 

55OC, 24 h), followed by oxidation of the free hydroxyl group (pyridinium 

chlorochromate, 5 eq, CH2C12, r.t., 1 h), epimerization (sodium methoxide, 

CH30H, r.t., lh) of the (9a,8a) &-ring junction of B/C rings to the more 

stable (9a.,8G) trans-isomer and subsequent chromatography on silica gelafforded 

methyl (-)-4-epi-cassamate l,O l6 (74% yield from 2) and its Z-isomer (16% from 

2) . 

Transformation of the a,B-unsaturated methyl ester to the correspon- 

ding a,8-unsaturated 2-(dimethylamino)ethyl ester has been accomplished in 
3a 

related systems . 

The synthetic sequence developed here may be adapted to the synthesis 

of several naturally occurring Erythrophleum alkaloids starting from the appro- 

priate a &unsaturated ketone 2. 
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