
The ecdysones are 2 group of polybydroxy sterols with a 5~-~hdest-7-en-6_one 
Framework represented by Formula I. In insects and cmstaceans they pray an im- 
portant rok as fiormUneS CoRtrOfling mo~&ing. Over Efky ecdycones have been identi- 
fied in arthropods and pbnts, cUTering chiefly in the number and position of the hy- 
droxyl grorrps’. Their presence in very smaIL quantities in arthropods demands a very 
sensitive technique for their determination as hormones. It has been found by chance 
that they can be detected at the picogram level with an ekctron capture detector after 
conversion of bydroxyl groups to trimethykilyl (TMS) ethers for gas chromato_naphy2*3. 
Bhis high sensitivity to detection could not have been predicted, audIto f&d the scope 
of the technique, the efectrophore (the portion of the mole&e responsible for eiectron 
adsorption) has been identified. 

Formula i CaJ RI, R3 = c? Rz=0-i 
(bJ R~,R~=a+ Rz=H 

<cJ R1aRg=OH R2=H 

Steroids generai& are not sensitive to arr ekcrion capture detector, and are 
.snverted to suitable derivatives, such as hatogeen-containing sibyl ethers or acyl 

sters to make them S&cientiy Sensitive for detection at Iow feveis’.“. The first five 
crmpound~ of Table 1 indicate the seositivity of t_ypical sterols to electron capture 
ete~tion, expressed as least detectabie amount (LDA) producing a signal-to-noise 
ztio of 2, using a pye Model $4 gas cbromatograph, with 63Ni electron capture de- 
actor, with p&se width 0.~5 tisec, pulse period 50 i&sec, pulse height 45-60 V and de- 
zctor oven at 300”. me cob_~kn oven was adjusted for each compotind to produce the 

* To whom correspondence should be addressed. 



No specific sensititi@ is shotvn by Sa-chof&zn-6-one or 5~~-cEofestan-7-en- 
tkme, but introduction of the i&z-hydror;yE group or its sibyl ether gives a sharp in- 
crease in seensitivity (about f ,300 fold in the case of the I&-TMS ether). The Z&38- 
di-TMS-Sa (or &cholest-7-eiz-6-ones .zre 40 times more sensitive to detection than 
chofest-‘Y-m-Gone, zlthough the two trirrre&yfsilyl ether grcups zre remote from the 
uosatuzited ketone. SlmLfady, 2p^,3~,L&z-ti-TMS-S0 (or &chotest-T-en-G-one is some 
six tknes more sensltire t&n 14~-~LMS-Sa-choiest-7-ena-one, Thus, in the ecdysoEes7 
the electrophore is nob simple, invofviing zhe T-en-6-one grorrp, tile 14a-hydroxyf azd 
smaller contributions from groEsps further removed from the ketooe. There is no 
evidence &I& the we&y eiecmm-capturing groups in the side chain exeti an Itiuencf- 
on the eiectmphore. 

fr_ has been previously iloted &&at two or lilore groups which are not etectron 
abscrblng by themselves, v&en conjrrgated cati-confer electron--absorbing proprtie_ 
OE the molecrrle6a. Sm& fmher increases in electron-capture seositivity with sub 
stitients remote from the conjtqated gmrzp wxxe attributed to electronic %teraction 
across the saturated steroid framewsrk7*“. To +&e best of cur knowledge, the ecdysone 
possess the most sensltise car&at& steroid efectrophore yeet descri&d. 

A mokc~e cm capture themaE ekctrcnr by two basic ne&anismP, bof: * 
temperature dependent: 

P&-j-e--+AB- non-dissociative 
ABfe-+A- f B- dissociative 



&gaiPst -$- for ecdysone peata-TMS ether (ci_ ref. 9). 

A ptot of fn ([AF/Sf @o/b] T”‘2) against IiT (Fig. I) for ecdysones has 2 positive 
sIope (where A = peak area in CM”, F = @S ffOW-E&e iff Mf/MiLl, s = Chstti Sped 

in Cm/tin, bG = standing Current in A In the detector irk the preselrce of pare carrier 
_SS, 5 = sknding current with colrrnzn at operating temperature, 2nd T is detector 
Oven temperature in ‘K). This indicates a non-dissociative capture i~eChaiSM~-‘~, in 

agreement with the finding of Durbin ef at. IL that conjug2ted electrophores capture 
electrons in a non-dissociative manner. The peak -- aLea measured by th:: detector de- 
cre%es w?th increasiog detector oven temperature, and for maximum sensitivity, :he 

lowest practical detector temperature shonki be used. For the analysis of ecdysones 

8s their TLMS etfierst a detector teq3ersture of 300” 2nd cotumn temperature of 270- 

~SO” is the best compromise. Under these conditions we have observed no loss in 

ietector sensitivity in over one year of constant use. 
The 2v2il2ble eGden= in&cat= that arthropods convert cholesterol and phyto- 

-c-erols to ecdyson~ by sequences which involve the early introductiori. of the unsatu- 

r :ted ketone arrd C-14 hydroxyi gro~ps’~*~‘. The efectron capture method therefore 
r :ovides an exc&ent means of detecting afi the compounds in the later stages of ecdy- 
c ;ne syr&esis and is insensitive to other uorcIated sterok. 
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