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Abstract - - The ma)or product, obtained by allylation of the 1 - 1 -  

phenylmenthyl half ester ( 4 )  of ethylmalonic acid, was converted into two 

lactones (111 and (16), the key intermediates for indole alkaloids of 

Hunter ia -  and Aspidosperma-type. 

A new method for a construction of a quaternary asymmetric carbon center by reaction 

of dianions, derived from chiral half esters of monosubstituted malonic acids, with 

alkyl halides was disclosed in our recent comm~nication.~ Thus alkylation of the(-)- 

phenylmenthyl half ester (1) of methylmalonic acid produced mainly the (R)-isomer 

( 3 ) ,  which would be formed via the transition state (A). It was further noteworthy 

that the same diastereoisomers 3 )  were major products on methylation of the half 

esters (21. It was supposed that the geometry (A) became disfavoured at the early or 
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late transition state.2 and the other one (B) would be more important for alkylation 

of half esters except the methylmalonate (1) . 3  Allylatian of the half ester (41 of 

ethylmalonic acid was then carried out from the mechanistic as well as synthetic 

interest and we wish to report a support for the geometry (Bl and an asymmetric 

synthesis of key intermediates (11) 4 r  5 and (161 for indole alkaloids 

In expectation of preferred formation of the (S)-isomer from the consideration of 

the above result in methylatian of (21, the (-)-phenylmenthyl half ester 4 of 

ethylrnalanic acid was converted, with excess lithium diisopropylamide (LORI, into 

the dianion, which was reacted for 3 h with ally1 iodide at -78 - -50 OC in 

tetrahydrofuran. The ratio of two diastereoisomers of the alkylated products (51, 

obtained quantitatively, was determined as 2.6:l by 500 MHz 1~ nmr spectroscopy 

after conversion using diazomethane into the methyl ester (61. The epimeric mixture 

(5) was reacted with oxalyl chloride in the presence of pyridine to give the acid 

chloride, which was treated with diasomethane. The formed diazoketone was irradiated 

in methanol through Pyrex filter with 400W high-pressure mercury lamp to afford, in 

76% overall yield for three steps, the methyl ester, whose major isomer, (71, [aloZ3 

-4.85O (c 1.03 in CHC131 was isolated by hplc technique. Hydroboration of (11 using 

dicyclohexylborane, followed by oxidation, provided the primary carbinol (81, I U I D ~ ~  

-13.180 ( c  1.55 in CHC131, in 92% yield. 

Reagents and conditions: i, > 2 eq. LDA then CH2=CHCH21, -78--50 OC; 

ii. (COCI),, pyridine; iii, CH,N2; iv, hv, MeOH; v, HPLC: vi. dicyciohexylborane 

then H202, NaOH. 
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The methyl ester (8) was first transformed into the bicyclic lactone 1 1 1 ) ~ r ~  as 

follows. Protection of the hydroxyl group of 18) with dimethyl-t-butylsilyl group 

(93% yield), followed by reduction of the resulting compound with 

diisobutylaluminium hydride (DIBAL) , gave the hydroxyl ester 191, [a1oZ2 -8. 40° ( c  

3.44 in CHC13), in 76% yield. After Swern oxidation of (91, the aldehyde was 

converted into the acetal (10). [a]oZ3 -12.67° ( C  0.43 in CHC13), in 795 overall 

yield for two steps. The phenylmenthyl group of (10) was deblocked with potassium 

superoxide in the presence of 18-crown-66 in refluxing benzene and the formed acid 

was treated with perchloric acid in hot tetrahydrofuran to give the bicyclic lactone 

(II), mp 79 - 82 OC, [a1024 1 8 . 1 6 ~  (c 0.49 in ~ ~ 2 ~ 1 2 ) .  1lit.4 mp 82 - 85 OC, [a10 

t6.70 (c 0.42 in CH2Cl2); lit.5 mp 89 - 90 OC, r a 1 ~ 2 2  +5.40(c 1.47 in CH2C1211, in 

58% overall yield. Thus the absolute configuration of the major product on 

allylatron was determined and the fact supported the geometry (B) of the transition 

state. The bicyclic lactone (ll), whose spectral data were identical with tilose of 

the authentic  ample,^ had been correlated with (-)-eburnamonine (121, (ti- 

eburnamine (131, and (-) -eburnamenine (14) .4 
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Reagents and conditions: i, TBSCI, Et3N, DMAP; ii, DIBAL: iii, DMSO, (COC1)2 
then EtzN; iv, HOCH2CH20H. CSA, heat; v. KO2, 18-Crown-6, heat; vi, HC104. 
heat. 

Next, the above methyl ester (8) was converted into the lactone (161 by the 

following straightforward sequence. Reduction of 18) with DIBAL gave, in 72% yield, 

the diol (151, [ a ] ~ ~ ~  -13.59O ( c  2.67 in CHC13). whose phenylmenthyl group was 

removed by potassium superoxide in the presence of 18-Crown-6 at room temperature. 

The lactone (161, [aloZ2 +1.8S0 (c 1.10 in CHC131, was obtained in 87% overall yield 

for two steps after treatment of the crude acid with refluxing 9% hydrochloric acid 

The lactone (16), whose spectral data were superimposable on those of the authentic 



compound (l6), 5 had been transformed into I-) -eburnarnonine (121, ( + I  -eburnamine 

(13). and (-1-aspidospermidine (171 . 5  

(17) 
Reagents and conditions: i, DIBAL; ii, KO2, l&Crown-6, room temp.: 
iii, dil. HCI, heat. 

Thus two intermediates (111 and 1161 for the synthesis of Hunteria- and 

Aspidosperma-type indole alkaloids were prepared from ethylmalonic acid via the 

allylation of the chiral half ester. 
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