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STEREOCONTROLLED SYNTHESIS OF DIAMINES FROM IODOLACTAMS
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Summary: Displacement of iodide from iodolactams by azide occurs with retention of
configuration if a catalytic amount of NaH is added, due to the intervention of an N-acyl-aziridine.
Several diamine equivalents and a spermidine analogue are prepared in this way.

Diamines are of general interest as components of biologically active compounds‘I and as
Iigands.2 One such compound, the naturally occurring polyamine spermidine (1), has been
implicated in a variety of cellular processes.3 We became attracted to the synthesis of analogues of
1 for use as inhibitors of polyamine metabolism,4 and to this end have examined the reaction of
iodolactams® with nitrogen nucleophiles. We report here the synthesis of the cyclic spermidine
homologue 2 from 5-iodomethyl-2-pyrrolidinone (3), and the conversion of iodolactams 4-6 to

vicinal diamine equivalents using a device for control of stereochemistry.ﬁ'7
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The iodolactams 3-6 are each prepared by iodocyclization of the N,O-bis(trimethylsilyl)
derivative of the corresponding unsaturated amide.5 Reaction of 3 with 1,3-diaminopropane did
not give the simple S\2 reaction, but rather led to a complex mixture that contained very little
lactam. Sodium azide, in contrast, reacted slowly but cleanly with 3 at 60° in DMF solution to give
azidolactam 8. The reaction was greatly accelerated by the addition of a catalytic amount (0.1
equiv) of sodium hydride. From this latter observation we infer that base promoted ring closure to
the N-acyl-aziridine 7 is taking place prior to attack by azide. The synthesis of 2 was completed
by hydrogenation, cyanoethylation, reduction, and HCI treatment.
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Exposure of 5 to the same combination of sodium azide and sodium hydride gave a single

azido-lactam to which we assign structure 9. Similarly, 6 gave the azido-lactam 12. Both of

these reactions proceed under conditions which are remarkably mild for Sy2 displacement of

cycloalkyl halide.8 Without sodium hydride, the reactions of 5 and 6 gave azido-lactams (10 and
13) which are epimeric with 9 and 12, respectively, and which were accompanied by the products

ot dehydroiodination, 11 and 149 Thus, by choice of conditions, any of the four azido-lactams

could be prepared in stereocontrolled fashion, depending upon whether the N-acyl-aziridine (15

or 16) intervened as an intermediate. Each is also an obvious precursor to a vicinal diamine.
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Additional evidence for the formation of 15 was obtained by omitting the sodium azide in the

reaction of 5 with sodium hydride in DMF. After 2 h at 23° a new product was observed by tic at

higher Ry than starting material. IR analysis of the crude reaction mixture revealed a carbonyl

absorption at 1750 cm'1, indicative of the presence of 15.11 The same transformation occurred
when the reaction was run in THF solution using potassium hydride as the base. In this case pure
15 (mp 112-114°) was isolated by chromatography on silica gel using 1:1 ether - petroleum
ether as the eluant.

The reaction of 4 with sodium azide was also successful, although not improved by the addition
of sodium hydride, and the resulting azido-lactam 17 was always accompanied by the product of
dehydroiodination, 6-methyl-3,4-dihydro-2(1H}-pyridone (18). Treatment of 4 with DBU in
toluene at reflux gave 18 directly in 89% yield. N-Acyl-enamines such as 18 are useful as
nucleophiles for conjugate addition, and 18 itself was used by Schumann and Naumann in their
concise synthesis of f:ilph.zrobscurine.12
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We are continuing our study of the reactions of iodolactams and N-acyl-aziridines with a view
toward C-C bond formation.
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