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The syntheserr of tseveral heterooyolio steroids have been prev%ously reported 

iron thin laboratory2. In view of the potential phar~oologioal intereat in ll- 

oxygmated heteroolplio steroids, we have rumtly directed our attention to the 

total 8yntherri8 of this olass of oompmmds. This oommunioation desoribeo a oon~a- 

nierrt oyntheais of the 14-aaa-ll-keto eteroidal ekeleton. 

An attraotive general approach for the preparation of 1Caaesteroids was 

visualized via the condensation of 6-methoxytetralone-2 (I) with ethyl P-pyrroli- 

dylaoetate (II), or an appropriately subetitubd derivative, followed by oyolina- 

tion to oomplete the oteroidal skeleton. The ring oloeure etep of the sequence 

represents an intramoleoular aoylation of the enamine eater III. While several 

examples of intramolecular aoylation of enaminea have been described in the lite- 

rature 3asb, none of the oaae8 studied ie etriotly analogous to that of enamine 

III; since, in the latter, the conjugation of the enamine funotion with the aro- 

matic ring presents a dietinotioe atruotural feature. An attempt to cyolise the 

enamine eater formed from tetralone-2 and methyl 3-(A-nethylamino)propionate wae 

reported to result in the formation of an abnormal amide product 4 . 

mine III was readily formed by refluxing a solution of 6-methoxy-tetralo- 

ne-2 (I) and eater II in wlene, wing a Dean-Stark rater-separator filled with 

molecular aiete (4Am). The BXR epeotrum of th4 produot ahowed a eharp singlet 
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at 5.16 6 for the vinyl proton, in agreement with etruoture III. The abaenoe of 

any other absorption in the vinyl proton region ruled out the formation of ieo- 

meric enamine IV. 

When III was heated for lg hour8 in ethylene &col, under reflux oonditione, 

a reaction mixture use obtained from which a oolourleee product, m.p. 210.5 - 212., 

could be ieolated by fractional crystallization. Chromtogrsphy of the residual 

material over neutral alumina yielded a second oryetalline eubetanoe, m.p. 191.5 - 

192.5". Baaed upon their epeotra data, deecribed in the sequel, etruoturee V and 

VI are euggeeted for the hi& 

data for V (Cl$lgJ?02) and VI 

turee. 

Yield 

k 

V 28 

VI 23 

and low melting compound reepeotively5. Analytical 

(Cl$#O2) are ooneietent with the assigned etruc- 

IR (SBr) w (am) Mase Speo. 

C-0, om-' Am=,mJl Ir+ 

1610 277 (182~) 269 

366 ( 8,700) 

1680 265.5 (48,400) 267 
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Pig.1 

The BHE Bpootn of v rdl VI (Pig.1) war. putiwluly raYuling. The c,-H of 

asasteroid V ir obaorrrd M ddblet oeatred at 8.246. l'hia la field reaonaaoe 

aignal uime8 from the l xpeoted uaimotropio influenoe of the 11-oarbony funotion. 

The rpeotrum of asa-aathrutoroid ayrtu VI, on the other brad, l abitm Go aharp 

iainglotm rt 8.26 and 6.66b for the C6 ud C 
9 
hydrogena reapeotireb, in aooordmoe 

with ita proposed atruotw. 

While rsaetoroid V io the l xpaoted prodnot of the normal cplisatien roaotion 

of enamine III, the formation of VI dosomm mom. oommat. The ekelotal oomtitu- 

tion of VI indiortrr that umbr the aonditiom of the nrotioa (nflaxiw l flifl~e 
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&ooX) the enaalm ester III oun rlro &opt an ‘&nonrll ayolis&ion pth. The 

reahuiietia detail8 of the latter praaeee, mhile Uuder imesti&ion, have not yet 

been eetabliehed. Hwever, the available l videnoe prompte me to suggeet that the 

'@momal' produat (VI) root likely ariesa b a qolisation of the 'out of own- 

&ion' enamine IV - rhiah would be l xpeated to undergo a rapid ring oloeure - 

follwed by oxidation of the resulting 1,baihydroasphthrlene eyetern VII, in the 

aouree of the reaction iteelf or, duzing rorkop of the reaation mixttue. Foornr- 

tlon of Iv w ooaur via the invervention of iminiun ion VIII6 rhiab would be in 

eqUilibriur tith emmine III in rloohelio l olutione. Support for the involvement 

of VIII Is derived fros the obeerved infketaae of the aharaoter of the eolvent 

upon the aoUree of the ayolisrtioa reaotlon. It 106 foUnd, fcr example, that 

whereao oyolintion of III In n-bUtam prooeeded tith the forration of a mixture 

of V cad VI in rhioh V WWI the ujor product, addition of a fer drops of trifluo- 

roaaetio raid to the solvent diverted the reootion path 80 .SIJ to render au inver- 

aion in the proportion of the fro eubstmoee. Ftzcthemore, the ratio of normal/ 

abnormal qali%%tion pX?OdUOt iA the l?eaotiOA AiXtArO T(LS found to be 8eAsitiVCi to 

the dieleotrio oonetaat of the solvent emplmd, ehowind & oignifiaant increme 

rith the deorsrre iA value af the dieleotrio oonstant. 

The prinolple illustrated in the ruoaeeftzl e@hseis of V and VI, coupled 

with the ralrtlre ewe rith +hiah the forration of one or the other product can 

be centrolled by YIIU of resation OOAdit%OAA, provIdea a aonvcmient general 

method for the eyntheeie of 14-rsa-11-keto eferolde and anthraeteroide. The prepa- 

ration of auah steroid8 oontaining euiteble eubetitnente, far example at the 17- 

poeitiorl, I* ollrrently in progreaa. 
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5. Condemnation of I with ethyl P-piperidineroetate followed by cpolisation of the 

rwulting enamine follows an analogous reaction pattern. These result8 will be 

deaorlbed alewhere. 

6. Structure VIII represents one of the fro poaaible ieomerio iminium salta. How- 

ever, this does not affect the armant oonoemiag the meohanism of formation 

of VI. 


