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tion of 6 to give a 5:l inseparable stereoisomeric mixture of the dihydro- - 

pteridine &acetates 1, 4) (50% combined yield, Ac20-pyridine (2:1), 70°C, 2 h); 

(7) selective reduction of 1 (6 equiv of NaBH3CN, EtOAc-2N HCl, -lO'C, 10 min) 

to give a mixture of the tetrahydropteridine derivatives 8 (82%, major: mp 175 

OC, minor: mp 89-9O'C); (8) acylation of 8 with pyruvoyl chloride in dry 

benzene at room temperature to give 2 (92%, major: mp 104-105'C, minor: mp 102- 

103OC); and (9) stereospecific cyclization of 9 in pyridine (room temperature, - 

10 h) to give the desired pentacyclic derivative 10 (85%, mp 123'C, 'H-NMR - 

(DMSO-d6): 6 1.32 (3H, s), 3.45 (lH, br.d, J=16 Hz), 6.32 (lH, br.d, J=16 Hz) 

as a single product. Acetylation of the tert-hydroxy group of 10 with Ac20- - 

NaOAc') (120°C, 1.5 h) gave 11 (78%, mp 173OC) , which was then oxidized with - 

mCPBA (2.2 equiv, CH2C12) to give g (97%, mp 171°C). Removal of the 2'- 

methylsulfonylethyl ester group in 12 (O.lM pH 10.2 NaHC03-Na2C03 buffer in - 

acetone (1:3), room temperature, 2 h) furnished the carboxylic acid 13 (61%, - 

mp 158-159'C). Esterification of 13 with (?)-1,2-cyclohexylidene-5,6-iso- - 

propylidene-3-methoxymethyl myo-inositol 6) was effected via the agency of 

picryl chloride 7) in pyridine (room temperature, 1.5 h). Unexpected double 

bond isomerization occurred however during the esterification to give a 1:l 

diastereomeric mixture of the dihydropteridine derivative 14, 8) each of which 

was easily separated by chromatography on silica gel (EtOAc_benzene=l:7, 55% 

combined yield, more polar isomer: mp 214-216OC; less polar isomer: mp 149-151 

"C). The acetyl groups in 14 were removed by alkaline hydrolysis (O.lN KOH- - 

MeOH, room temperature, 2 h) and the resulting enamine derivative 15 ') (72%, - 

mp 188-189'C (decomp)) was converted to the desired isomer 16 (mp 214-216OC - 

(decomp)) in 76% yield by treatment with Pb(OAc)4 (1 equiv) in AcOH followed 

by NaBH3CN (3 equiv) in AcOH. Finally, exposure of 16 to 90% TFA (room temp- - 

erature, 1 h) resulted in removal of the all protecting groups to give the 

dehydrated surugatoxin 17 (mp 245-250°C (decomp)). - Subsequent stereospecific 

hydration (90% TFA, 60°C, over 7 h) afforded an equilibrium mixture of (?)- 

surugatoxin 1 (15%, mp > 3OO'C (decomp)) and 17 (71%). - Although the equili- 

brium was unfavorable for our target compound 1, it was obtained in a 

reasonable yield (40%) by recycling the recovered 17. The chromatographical - 

(TLC, HPLC) and spectral (lH-NMR, 13C-NMR, Mass, W) properties of the 
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synthetic (&)-surugatoxin were found to be identical with those of natural 

surugatoxin. 10) 
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