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Abstract: A new method for assembling the brassinolide side chain from 20-carboxaldehyde 2 was 

developed via the stereoselective construction of the pyranone moiety as key steps. 

Brassinolide 1,’ isolated from rape pollen (Rrassica napus L.), is known to exhibit plant growth 

regulating activity. One of the most challenging aspects of the synthesis of the important, steroid is 

the stereocontrolled synthesis of the side chain having contiguous four chiral centers.2 In 

connection with the synthesis of physiologically active steroids, we have been interested in the 

stereocontrolled synthesis of polyhydroxylated steroid side chains employing pyranone derivatives 

as versatile intermediates, 3 and here report a stereocontrolled synthesis of the brassinolide side 

chain. 

Addition of Z-lithiofuran to the (ZOS)-20-carboxaldehyde 24 produced the furylcarbinols 3 and 

4 in a ratio of 3 : 7 in 96% yield. 5 Conversion of 3 into 4 was achieved employing oxidation of 3 with 

pyridinium chlorochromate followed by reduction of the ketone. Oxidation of the furan 4 with 

&bromosuccinimide afforded the lactol 5 as an inseparable mixture of two annmers, which were 

converted into the a - and fl -ethoxyethyl ethers6 6 and 7 in a ratio of 1 : 3 in 96% yield.7 

Deprotection of ethoxyethyl moiety of 6 on treatment with 10 % HCl gave 5 , which was again 

subjected to the protection to afford 6 and 7 in the same ratio. Thus, the minor fi -anomer 6 could 

be recycled practically. 

With the requisite pyranone derivative in hand, elaboration for the stereocontrolled 

construction of the brassinnlide side chain was carried out as follows. Conjugate addition of lithium 

dimethylcuprate to 7 afforded the ketone 8 (90 % yield), whose treatment with lithium 

diisopropylamide and methyl iodide gave the bis methylated compound 9 in 84% yield. These 

reactions would occur smoothly from the opposite side of the adjacent groups as expected on the 

basis of results appeared in the literatures.8 The ‘H NMR spectrum g of 9 shows protons at 6 2.26 

(dq,J=6.1 and 6.7 Hz,&24) and 4.95(d,J=6.1Hz,H-26), suggesting Fig. A as its conformation. 

Reduction of t,he ketone 9 with sodium borohydride afforded the desired alcohol 10 in 92% yield. The 

stereochemistry at C(23) is deduced by the lH NMR spectrum g of the acetate 11 which shows the 

protons at S 3.94 (d,J=4,9Hz,H-22) and 4.74(dd,J=4.9 and 6.7 Hz,H-23), clearly indicative of an axial 

hydrogen at C(23). 

Treatment of 10 with 10% HCl afforded the lactol, which was reduced with lithium aluminum 

hydride to give the trio1 12 in 82% overall yield. Compound 12 was heated in acetic acid to give the 

acetate (96%), whose treatment with pTsOH in acetone furnished the acetonide 13 in 90% yield. This 

compound was finally converted into the known acetate 14l’by the successive treatment with 

methanesulfonyl chloride and pyridine, reduction with lithium aluminum hydride, and acetylation 

with acetic anhydride. Conversion of 14 into brassinolide 1 was already achieved,lO therefore this 

constitutes a formal synthesis of brassinolide. 

Thus, we could develop a new method for construction of the brassinolide side chain employing 

the pyranone as a useful intermediate. 

? Deceased on October llth,1988. 
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3 R&-l, R2=O~ 5 

4 R1=OH, R2=R 

6 d=OEE, R2=H 

7 R1=H, R2=OEE 

Fig. A 10 R=H 

11 R=Ac 
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