
Tetrshedron Letters Ho. 42, pp 3689 - 3692, 1974. Pergsmon Prerr. Printed in Great Britain. 

TOTAL SYNTHESIS OF (+)-FORSYTHIDE AGLUCORK DIMETHYL ESTER 

Kimiaki Furuichi and Toshio Miwa 

Faculty of Science, Osaka City University, Sumiyoshiku, Osaka 558, Japan 

(Reoeived in Japm 25 July 1974; reoeived in 1K for publication 12 September 1974) 

Forsythide (a is a naturally occurring iridoid glucoside isolated from 
. 

fresh leaves of Forsythia viridissima Lind1.i We now wish to report a total 

synthesis of the aglucone (2) of (+)-forsythide dimethyl ester (2. 

The bromolactone carboxylic acid 2, 2 which is easily available from commer- 

cial cyclopentadiene-maleic anhydride adduct, 3 was chosen as the starting mate- 

rial. The first step of the synthesis is conversion of $+ into a keto lactone 

3, a key intermediate for the secoiridoid synthesis. 4 Treatment of the acid & 

with thionyl chloride in boiling benzene gave an acid chloride& mp 99-100°, 

which was transformed to a diazoketone 2, mp 145' (dec), by treatment with 

diazomethane. Irradiation of din 1% aqueous acetonitrile (1 : 1) solution 

gave a homo acid 2, mp 171.5-172.5°.5'6 The overall yield of the acid2 based 

onA was 71%. The homo acid2 was reduced with diborane in tetrahydrofuran to 

give the corresponding alcohol 3 (75%) with unchanged acid (24%). Alkaline 

hydrolysis of bromolactones of norbornane type is known to give keto acids 

instead of the expected epoxy acids. 7 Treatment of 8_with 1.5N sodium hydroxide 

(50-55", 8 h), followed by warming the acidified solution (80°, 1 h), gave a 

keto lactonez (55%): mp 136-137“; ir (CHC13) 1748, 1730 cm-'. 

Methanolysis of the keto lactone 9_with sodium methoxide in boiling metha- 

nol (1 h) gave a hydroxy ester 2 (98%); E-nitrobenzoate, mp 102-103'. The epi- 

merization accompanied by the methanolysis was confirmed by difficult lactoni- 

ration of the resulting acid by the hydrolysis of the hydroxy ester 2. 8 The 
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4.85) in,the presence of Naringinase 11 gave forsythide aglucone dimethyl ester 

(A) as an oil (67%), [a12$ +40.5" (2 = 1, CHCl3), which was completely identi- 

cal with the synthetic specimen in ir and nmr spectra. 

On the other hand, oxidation of the dimethyl ester 3 

oxide gave a diol L6 (80%), mp 112-114', which was further 

tetraacetate to give 2 (78%). The ir spectrum is similar 

with osmium tetra- 

oxidized with lead 

to, but the nmr 

spectrum [(CDC13) 6 3.72 (s, 61, anomeric proton (1H in total): 5.01 (d, J = 10 

Hz), 5.80 (d, J = 3 Hz), vinyl proton: 7.38 ppm (bs, 1)J is distinctly different 

from that of 3. This result sufficiently verify the epimerization of the photo- 

lysis aldehyde by base, at least, at the formyl group as expected. 
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