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Inokostemne is a steroid isolated from a plant source, Achyrenthes fauriei L&veil16 et 

Vaniot (Amaranthaoea*)?*2) It hae been revealed that inokoeterone exhibits high moulting hor- 

mone activity in ineecta1'3'4) and shrimpa:) 6) end high protein anabolic potency in mice. 

The structure of inokoeterone has been aeeumed a8 2,3,14,20,22,26-hexahydroxy-choleet-T-en- 

b-one!'2) Although some preliminary reeulte 1.2) suggest #at the configurations at C-5, 10, 13, 

and 14 of inokoaterone are the eeme as those of the insect moulting hormone ecdyeone, 2p,3p,14al 

22(3,,25-pentahydroxy-ooproet-7-en-6-one 7) R-15) and ite analogues, no conclusive proof for the 

complete stereochemistry has been given. The present communication deals with evidence for the 

absolute configuration of inokoeterone. 

Periodate oxidation of inokoeterone gave a hydroxy-aldehyde which on further oxidation with 

potassium permenganate in water yielded (f)-a-methylglutaric acid?) It was possible, however, 

that the asymmetric center a to the carbonyl group had been racemized during oxidation in alka- 

line medium. Zherefore, in order to eliminate this possibility, inokosterone was treated with 

acetic anhydride and pyridine in chloroform to give the 2,26-diacetate (II), m.p. 163-1640, IR 

(KEr): 3450 (hydroql), 1720, 1240 (acetoxyl), and 1650 cm-' (cyclohexenone), NMR (CDC13)? two 

3H singlets at 2.04 and 2.08 p.p.m. (CR+-CO-O-). On periodate oxidation the diacetate (II) fur- 

niched the acetoxy-aldehyde (III) and the methyl ketone (IV). The aldehyde (III) wae eubjeoted 

to oxidation with chromic acid followed by treatment with diaaomethane to afford methyl y-meth- 

yl-&acetoxy-valerate (VI), IR (CHC13): 1720 om'' (acetoxyl and methoxyoarbonyl), NMR (CDC13): 

3H doublet at 0.95 (CH+CH<), 3 H singlet at 2.03 (CH+CO-0-), JH singlet at 3.64 (CE+O-CO-), 
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and 2~ doublet at 3.89 P.p.m. (CH~-CO-~-C~~-CH<). There had been no opportunity for the -CH2- 

C*H(CH3)CH20H moiety to racemize during the conversion of inokosterone to the valerate (VI). 

*2 However, the ester (VI) thus prepared was again found to be optically inactive. These facts 

indicate that inokosterone consists of a mixture of C-25 epimers. 

The methyl ketone (IV), m.p. 240-24Z", IR (KBr): 3400 (hydroxyl), 173b, 1241 (acetoxyl), 

lb95 (acetyl), and lb40 cm-l (cyclohexenone) , was identified with EP-acetoxy-3P,l4n-dihydroxy-5P- 

9) lb) pregn-7-ene-b,ZO-dione, derived from ponasterone A, pterosterone, and cyasteronel'l) in a sim- 

ilar inanner, and the stereostructure (IV) has been established by hydrolysis to give 2p,3p,14a- 

trihydroxy-5b-pregn-7-ene-b,ZO-dione 9) produced a8 an intermediate en route for the synthesis of _- 

ecdysone?) Consequently, the absolute stereochemistry of the nucleus of inokosterone is estab- 

lished. 

Inokosterone, as ecdysterone (VII), readily gives the 20,22_acetonide and rapidly consumes 

two moles of periodate. The chemical shifts of the C-18, 21, and 22 proton signals of inoko- 

sterone 2,3,22,26-Wzaacetate (0.85, 1.24, and 4.65 p.p.m., respectively) *3 are very similar to 

those of ecdysterone 2,3,22,25-tetraacetate (0.86, 1.25, and 4.84 p.p.m., respectively). It is 

most likely that inokosterone is biosynthesised from ponastemne A, 2~,3p,14a,20(@,22(@-penta- 

hydroxy-coprost-7-en-6-one?-l") merefore, the absolute configurations at C-20 and 22 are in- 

dicated to be both F(. 

The combined evidence leads to the conclusion that inokosterone is en epimeric mixture of 

2C,,3b,14a,20(@,22(fl),26-hexahydroxy-25(R and g-coprost-7-en-b-ones (I). 



Nc.20 

Hcdyeterone is another moulting hormone isolated originally from animal sources and 

19) from plant sources. 
12,13) Its structure was elucidated by phyeico-chemical studies. 

stereochemistry of ecdysterone, however, has been tentatively assigned to be the ssme as 
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The 

ecdy- 

sone, mainly on the basis that ecdysterone is most probably biosynthesised from ecdysone. An 

unequivocal proof was required. Then ecdysterone was partially acetylated by acetic anhydride 

and pyridine in chloroform to yield the P-acetate (VIII), IR (CHC13)r 3620, 3420 (hydroql), 

1720 (acetoxyl), and lb53 cm" ( y 1 h c c o exenone), NMR (CHC13)r JH singlet at 2.07 p.p.m. (CH+-CO- 

0-), which on periodate oxidation furnished the ssme methyl ketone (IV), m.p. 240-242O. Thus 

the absolute stereochemistry of the tetracycle of ecdysterone is determined chemically as rep- 

resented by stereoformula VII. 

Quite recently, the stereochemistry of the nucleus of crustecdysone (ecdysterone) has been 

18) investigated in a similar manner by Siddall et al. who arrived at the same conclusion as our -- 

Own. lhe complete stereostructure (VII) of crustecdysone (ecdysterone) has been established by 

its synthesist4) 

Iv 

We thank Prof. K. Nskanishi, this University, for identification of the methyl ketone. 

FOOTNOTES AND REFHRHNCRS 

*1 NMR spectra were determined using a Hitachi 11-60 or a Varisn HA-100 spectrometer. Chemical 

shifts are given in p.p.m. downfield from internal 'IMS. 

*2 ‘he active methyl y-methyl-Aacetoxy-valerate produced fmm diosgenin hes [a],,, +13-P. 

*3 The NMR spectra of inokosterone and its derivatives will be discussed in detail in a forthcom- 

ing paper. 
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