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Summary: Intramolecular todoaminatiins have afforded pyrrolidino iodides. &tides are transformed to 6-aminoalcohols 
with net retention of configuration. Intramolecular partidpation of proximate esters results in a double ring 
closure of cyclic amination and vicinal lactonization. 

Studies of iodoaminations of bis-homoallylic-N-methoxymethyleneoxyamines 1 have been described as a route 

toward 2,3-and 2,5_disubstituted pyrroltdines. 1 Nucleophilic substitution reactions of 6-aminoalkyl halides have long been 

recognized as important examples of anchimerfc assistance stemming from their high reactivity as so called nitrogen 

mustards. In recent years a number of studies have examined the stereospecificity intrinsic in neighboring group 

participation as stereocontrolled pathways to saturated heterocycles.2 Mechanistically, these substitution reactions pose 

questions of regiochemical, as well as, stereochemical control, which may be advantageously used for ring expansion and 

contraction processes.3 As a part of our continuing investigations of Sfemona alkaloids, we were in need of a strategy for 

the vicinal construction of Pans-2,5-disubstituted pyrrolklino butyrolactones observed in these substances4 Our efforts 

have explored the consequences of anchimertc assistance within a series of 2-(a-iodoalkyl)-N-methoxymethylene- 

oxypyrrolidines 2 for production of the vicinal aminoalcohols 9 and nucleophilic intramolecular capture of the intermediate 

azitidinium salts to form butyrolactones. 

1 2 

Heating the individual diastereomertc iodides 4 and 6 under anh@ous conditions in refluxing acetonttrile (12 h) 

led to production of a single butyrolactone 6 and Z, respectively, in yields ranging from 22-45%.5 Small amounts of 

starting pyrrolidines were recovered (&lo%), and in each case, single 3-iodopipertdines ($ and 9. respectively, were 

purified (yields lo-32%). The htth degree of stereospecificity observed in these reactions implies a double displacement 

substitution via intermediacy of the N-alkoxyazirldinium satt 1Q, whkh offers two pathways for further reaction. Backside 

participation of the proximate carbonyl abng pathway (a) affords the desired &tones. However, molecular models indicate 

a rather poor trajectory for intramolecular attack at ske (b), and no evidence for the isorneric 6,6-ring fused piperidino 

lactones was obtained. Competing SN2 displacements along pathway (b) with iodikte bn account for observation of 6 and 

9, as well as the reisolation of small quantities of 4 and 5 (ibdkie substiiion at stte (a) ). Resubmission of the 3- 

iodopiperidines fi and 9 to the reaction condttiins failed to demonstrate the reversibility we had expected, requiring 

slightly higher temperatures which produced only small amounts of lactones 6 and Z with considerable decomposition. 
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The silver tetrafluoroborate procedure afforded an efficient route to vicinal aminoalcohols as summarized by 

further examples in w. Note that our ds and Pans-2.3disubstituted pyrrolidines (entries 3 and 4) led to nucleophilic 

replacement with complete regiocontrol in addition to the expected stereospecificity.s 
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(A) AgBF4 (1.1 equiv); 10% aqueous acetone; 5- 10 thins 
(B) CH&N:H20 (9:1 by volume); reflux; these slow, incomplete reactions gave the same product ratios 

Finally we note that the facile reduction of the N-O bond suggests the utility of various N-alkoxy blocking units for 

preparation of a series of vicinal aminoalcohols. Interestingly, we have found that Raney-nickel (1 atm Hp, MeOH, 22°C) 

treatment of lactones & and 3 provides reductive N-methylation in addition to the anticipated N-O bond cleavage. 
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RaNi ; CH$ti 

Hs (latm) 22% 

OCHS 

68 Rt=H;Rs=CHs 
Za Rl=CHs;Rg=H 

In summary, we have investigated the use of N-alkoxyamines as participants for intramolecular electrophilii 

cyclizations, and subsequently for stereospecific nucleophilic substitutions via anchimeric assistance. Further studies 

directed toward highly oxygenated alkaloids are in progress. 
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Cur StereOaSSignn’ientS, which confirm this double inversion of stereochemistry in the lactonization process, were 
UnarrlbifUOUSly determined by a single crystal X-ray diiraction study of lactone a (mp 968% (EtOH)). All atoms 

were located, including hydrogens, and refined to final residues of RF = 0.04 and R,(F) = 0.0394. Complete 

crystallographic data are available from Indiana University Chemistry Library. Request Molecular structure Center 

Report 88161. 

Our molecular models indicate that the c&2,5-disubstituted pyrrolidines 5 may give more efficient conversion to the 

butyrolactones Z as a result of restricted rotation of the methyl ester chain in the intermediate aziridinium saft and 

subsequent relief of I,3 diaxial stedc compression with the C5 methyl. 

These alcohols were also resubmitted to the conditions of aqueous acetonitrile at 55% for 2 hours in the presence 

of triethylamine to generate the lactones (82% yield). However, the alcohols have not been detected as 
intermediates in the previous cycfllations of 4 and 6. 

All yields are reported for purified samples, characterized by infrared, tH NMR, t3C-NMR and high resolution mass 

spedrat data. Carbon-13 are particularly helpful for recognttiin of related stereoisomers. Partial characterizations are 
as fofkows. % NMR (125.7 MHz, CDCl3) for&%: 5 15.2 (q), 24.5 (t), 24.8 (t), 28.6 (t), 29.8 (t), 56.1 (q), 63.1 (d), 69.6 

(d), 81.7 (d), 99.9 (d), 177.3 (s). Forti: 8 18.4 (q), 21.3 (t), 23.4 (t), 28.2 (t), 26.5 (t), 56.1 (q), 63.7 (d), 68.6 (d), 

81.4 (d), 100.4 (t), 177.2 (s). Form: 8 15.7 (q), 24.2 (t), 29.3 (t), 56.2 (q), 61.1 (d), 63.4 (t), 67.4 (d), 99.5 (t). For 

I&: 5 19.2 (q), 29.7 (t), 33.1 (t), 56.1 (cl), 81.3 (d), 65.1 (t), 67.1 (d). 99.6 (t). For%: 8 18.5 (q), 22.2 (t), 27.9 (t), 

58.2 (q), 63.6 (d), 63.9 (t), 67.8 (d), 100.6 (1). Form: 8 19.7 (q), 28.7 (t), 33.1 (t), 56.2 (q), 62.3 (d), 63.5 (t), 67.6 

(d), 99.8 (1). Fors: 5 16.1 (q), 22.4 (q), 27.9 (t), 29.5 (d), 55.2 (9). 55.9 (t), 65.0 (d), 78.7 (d), 99.3 (d). For 16: 6 

14.8 (9). 20.7 (q), 29.3 (t), 30.9 (d), 55.6 (q), 57.9 (t), 63.3 (d), 72.5 (d), 99.8 (1). 
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