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A IKNBL IHSEOT-HOULTI190 SUBSTA.tK!B FROM - XLFOHICUH 
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(&ceiv& in J8p8u 23 October 1966; received in US for publication 4 November 1968) 

Rmiagour survey on the iU8e&-~Ulting8Ubekna8eiIl the plantsOUrOe8, Veharr, undertaken 

bioaaw of the~&hanolortiraotof the whole plant of lUeohrnmniuoniouMaldao(Bleahnaore) 

udfound thatitshow8highmultin6hormone antipi*. Chromatograp~of the polufr8ation of 

the utraot has led to the isolation of 8 nBy actiw prlnoiplo whiah we name ehidasterone. l&i- 

denoe for ite struotural areigrment as expra88sd in formula I ie preeentad in this ooraniostion. 

shldaeterone, r.p. 257+58*, po88esmee the oomposition C 2$s407 (H at m/e 480) and givea 

poaltlve aolor reactions for steroida. It show quite rimilar IB apeotnm to the speotru of the 

ooEsxr insect-moulting steroids such as eodyatme (Iv), 8 8trw43 band at 3430 a-’ (hydroryl) 

and a ohaxwtoristio band at 1643 om-’ (opolohexenone) bein& vidble. lhe latter band together 

ulthaCvmarlmua *1 at 244 mp and an l@lR &pal attributed to a vinyl b#ropa at 6.21 p.p.8. and 

a8aribable to a 7-en-6-ona moiety in the steroid nuolas. When rhldaatenme uas heatedln eth- 

anol conWining tydroohlorlo aold, the reeulhnt produot showed UV maxima at 298 and 243 rp. 

Suoh bahavlor ia oompatible uith the 7-en-6-011s system ha- a I)-hydrowl group. 

lhs ~spoctnmof ahidaebmne shows the preaenoe of fiw rethylgroupe (hblo I). Al- 

though the obeervation t&t the fiw met&@ si(pule are all ringlet8 8#ree8 with that In eodp- 

sterone (IV), their ohemioal shlftr are not corMstent with those of a rerlee of the known phfto- 

eody8onea pooseseiag the s8me roleonlar formula C2.,Ea407 (!kble I). 

lhe mass epentnnof 8hidastarone exhlbitr thef~sntationpattarnidantioal with Utof 

eody8krone (IV), 8p8rt from differsnose in the relative lntensltiea of osrtain peaka. XII par- 

ticular, the peake at m/e 363 (M-117, 29$), 345 (h-117-18, 7C$), 327 (M-117-36, l&), 117 (H-363, 

&), 99 (M-363-18, lCC$ (baee peak)), and 81 (M-363-36, 57$) are a8sooIated tith the ions forwd 

by the fieaion of the C-2C:C-22 bond md the following dehydration, those shuaotoristio peahs be- 

ingalso prseentin the epeetrum of eody8terone (IV). Ihis obeervatlon showe that tw hydro~l 
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R1=OH, 

R*=OH, 

R3=OH, 

TABLB I. ~ethy1 chemical ehifta of ecdyeterols (C27H4407) (pyridine). 

C-18 c-19 c-21 C-26 c-27 

Pteroetemne (1II)l) 1.18 1.05 1.54 l.OOd l.OGd 

Ecdystemne 1.19 1.04 1.55 1.34 1.34 

Inckoetemne $3) 1.19 1.07 1.52 -- 1.03d 

Ponastemne B (VI)5) 1.17 1.11 1.54 0.82d 0.82d 

shidaetarone (1) 1.06 1.06 1.49 1.22 1.22 

Ecdyeterone 2 ,- 
3,22-triacetate 

Shidaeterone 
2,3-diacetate 

TABLE II. Proton 

C-*a C-3a C-7 

5.05 5.32 5.86 
ddd ddd d 

eignals (CDC13, 100 naz) . 

C-9 C-18 c-19 c-21 c-22 C-26 c-27 

3.10 0.85 1.02 1.24 4.79 1.18 1.21 
ddd e 8 e dd 8 8 

3.10 0.80 1.00 1.23 3.86 1.16 1.21 
ddd 8 8 8 dd e 8 



groups are present at C-20 and C-22 in ahidarterone, and that the nucleus and the aide-chain of 

shidasterone are similar to those of ecdyaterone (IV). zhis maea epectralevidenoe ooupled uith 

the previous data leads to postulate that ehidaaterone may be an isomer of ecdyaterone (IV). 

Ihe significant differenoe between ahidaeterone and ecdyeterone (IV) in tb-ir chemioal prop- 

erties was that shidasterone Save the 2,34iacetate (II), m.p. lSS-lgO*, on treatment with acetic 

anhydride and pyridine at 5', while ecdysterone (IV) afforded the 2,3,22-triacetate under the 

same conditions. The following facts indicate the 28,3B-dihydrolgr-5B(H)-stereach~at~ for shi- 

dasterone: 1) the cnemical shifts and splitting patterns of two signals due to two hydrogen8 on 

acetoxyl-bearing carbons of shidasterone diacetate (II) are in good aocordance with those of the 

C-2 end C-3 carbinyl hydrogen6 of eodyaterone triacetate (Table II), 2) the line poeitione of the 

C-19 methyl proton signals of ehidaeterone and its diacetate (II) are compatible with thoee of 

ecdysterone (IV) and ite triacetate, respectively (Table I and II), and 3) the ORD curve of shida- 

sterone showing a poaitive Cotton effect centered at 337 mp (a +77) is almost superimposable on 

the curve8 of the A/B ois BubEdXUICb8, s.g., ecdysterone (IV). - On the other hand, the C-22 hy- 

droxyl group in shidasterone remained unacelylated in the diacetate (II). In consistent with 

this view< the C-22 carbinyl proton signal appear8 at 3.87 p.p.m. !Ihe splitting pattern of the 

signal, a doublet of doublets, shows that the adjacent (C-23) carbon bears two hydrogena. Since 

the side-chain portion contains one more tertiary hydroxyl group, two deshielded methyl einglets 

at 1.19 and 1.24 p.p.m. demonstrate the presence of a hydroxy-isopropyl moiety. All the carbon 

and hydrogen atoms in the side-chain have already been accounted for by the above NMR data except 

for a missing methylene group which ooneequently must oonnect the (C-23) methylene and the by- 

droxy-isopropyl group, thue leading to the deduction of the side-chain structure. 

On the basis of the above evidence, it is concluded that the structure together with part of 

the stereochemistry of shidaeterone ia represented by formula I. It followe that shidasterone 

is a stereoisomer of ecdysterone (IV). 

Provided that shidaeterone, as with ecdyaterone (IV), is biosynthesieed from cholesterol, 

and that the biological hydroxylation proceeds with the retention of the configuration, it may be 

assumed that shidasterone is probably the C-22 epimer of ecdysterone. Recently, we have learned 

that Sobering group has synthesized 22-epi-ecdyaterone (VII)!) So, direct comparison of ehida- 

sterone and 22-e&-ecdystemne (VII) wa8 performed and, as a result, both substances were reveal- 

ed to be different. For establishment of the complete atereochemistxy of ehidasterone, further 

studies are required. 

Ihe insect (SarcophaRa) bioassay revealed that shidasterone possesses the high moulting hor- 
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mane aotivify. It 10 quite IntereatIng to note that, while 22-~-ao~8terono 8howe no aotlvif 

6) in the inmot k*t, ahlda8teron0, another cltereolmmer of eodyatarom, exhiblta hi& activity. 

Shibterono 8lno ha0 the ~~trong &lmulatlng effect om protein qnthe~l8 in mouse. 

We are Indebted to Dr. R W’idmrt, Soheriw AA., for a kind gift of the q&he&lo 22-o&- 

eodyatuone. ~l~dl~duotohrlytiorlk~atory,~~tof(bri~tz7,thi~Uni- 

VavJity, for the !aR~peot.ls,Hakawork&IIitaoM Ltd., for the ma8a apeotrr, ud m3f.W. uohi- 

y4m8, thio IIletltuta,forthe biolo&loal aaaq(mouae). 

*llhonMRqeotlaof the eod&sroluldik aoo~torre rooordodonr VerlulEA-100 apootro- 

metmr In c#ruld cDc13 8olution,n8peotltn~. Qurioal ahlfta mgivaninp.p.m.dovn- 

field frcm lntoxn8l 9BB. Abbravlationa: r-eiaglot, drdoublot, end dd-doublot af doublatr. 
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