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‘Ihel-azaspiroC4 5ldecane (1> andl-azaspiro[5 53undecane (2> ring SYh?mS are 

important structural features of a variety of natural alkaloids 1 
In ad&tion, synthetic 

I 2 

compounds with these rmg systems have been reported to &splay a broad spectrum of phar- 

macological activities 
2 

Although a frurly large number of synthetic routes emst for the 
n 

synthesm of 1 -asaspiranes functionalized in the asacyclic rmg, ’ synthetic approaches whmh 

allow for versatile mcorporabon of functionality in the carbocyclic nng are conspicuously 

absent In this letter, we report a potentially general route to such systems which regio- 

specifically incorporates unsaturation m the carbocyclic ring 

In partmular we wish to describe a short rclute to the unsaturated spirolactam 3 which 

is based on our recently reported4 method for the 1,3-transposition of oxygen and mtrogen 

functionaliues Spirolactam 3 contams synthetic handles for further elaboratmn of functronallty 

at carbons 2, 7, and 6, and thus is a potential precursor to the rmg system of the anticholi- 

nergrc, hlstrlomcotoxin alkaloids 
1 
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Grlgnard addition of rea&ly ava&ble5 1-ethylenedloxy-rl-chlorobutane to 3-ethoxy-2- 

cyclohexenone afforded, after hydrolysis at pH 1 5, enone i6 in 81% yield, b.p 135-140 (.Ol torr). 

Fkduction of 4 with LMH4 (2 equiv) in THF at -78’ yielded quantrtatively the corresprmdmg 

alcohol Treatment of this alcohol with sodmm hydride ( 15 equm) m ether, followed by 

addition at 0’ of the resultmg alcohol-alkomde solution to anetherealsolution of trmhloro- 

acetomtnle (1 1 equiv) afforded the allylic trichloroacetimldate 3 
6 

which was not putimd, but 

directly thermally rearranged by heatmg at 69’ m hexane for 4-5 days After separation of the 

msoluble by-product, tnchloroacetamlde (45-55% yield), the rearranged amide 2 crystallized 

directly from the concentrated hexane solution; 20% overall yield from 3 mp 90 5-91 5’; tr 

(KBr) 3200, 1701, and 1511 cm-l, pmr (CC14) T 3 72 (1% broad 8, NE) and 4 11 (2% broad 8, 

= CIJ No trace of the allyllc isomer of 6 could be found upon careful exammation of the 

crude reaction mixture by pmr The major products formed, m ad&tion to S, are a mixture 

of menes resultmg from the loss of trmhloroacetamlde from S Oxalic acid catalyzed 

hydrolysis of 6 in acetone-water (4 1) followed directly by oxidation wllb Agd’ afforded 

acid z6 (mp 110-111 57 m essentially quantitative yield. Treatment of 1 at 25’ with 3g NaOH 

for 2 hr, followed by removal of the water and esterrficakon (H2SG4 in methanol) gave the 

correspondmg ammo ester which spontaneously cyclized when basified to sfford spirolactam 

3.898 -1 
2 69% overall yield from S; mp 117-118’; lr (KBr) 3190, 3050, 1663 cm ; pmr (CC14) 

T 2 41 (1% broad s, NE), 4 13-4 67 (2% m, = g) 

The yield of amide 6 from the thermal rearrangement of tmidate 2 1s dlsappomtingly 

low, and in fact IS the lowest we have observed for a secondary allylic trichloroacetimidate 
4 

However, the high yields of the other steps and the fact that only two mtermedfates, 4 and 4 

need be isolated and punfled, combine to make thm scheme nevertheless efficient We 

anticipate that the large amount of elimination which accompanies the C3 33-s1gmatroprc 

rearrangement of trlchloroacetimidate 5 may be suppressed m imidates bearmg less electron 

withdrawmg acyl substituents 
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