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Summary: Treatment of an unsaturated amide with TMS-OTf, then iodine in THF gives
the iodolactam.

We have developed a method for iodocyclization of an amide nitrogen onto a carbon-
carbon double bond.1’2 As an example, conversion of 4-pentenamide (1) to its N,0-bis
(trimethylsilyl) derivative 2,3 followed by treatment of 2 with a THF solution of
iodine and aqueous sodium sulfite quench gave the iodolactam 3 in 64% overall yield.
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Prior conversion of 1 to the imidate derivative 2 is necessary for N-cyclization,
since direct iodocyclization of 1 gave only the iodolactone 4. The monosilylated
derivative 5 also gave 4 upon iodocyclization, whereas 4 was not produced from 2. No
products from Hofmann rearrangement were observed, and n-octanamide was recovered
uncontaminated after bis-silylation, iodine treatment, and sulfite quench.
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Using this procedure several other unsaturated amides were converted to the
corresponding iodolactams 6-10 in 52-68% yield (shown below).

A1l the y-lactams
show the characteristic carbonyl absorption-at about 1680 cm'1.

Stereochemistry is

assigned by analogy to the corresponding iodo]actonization4 reactions. In the cases
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63%, mp 120° (subl) 68%, mp 115-116° 63%, mp 138.5-139°
H H
H o
//::1::~;;::0 o]
Me Ph
9 10 1
58%, t:c = 11:1 52%, t:c = 22:1 35%, mp 157.5-158°

of 9 and 10, the trans:cis ratios (based on isolated yields) closely match those of the

related lactones 12 and 13, obtained by Bartlett using "thermodynamic" conditions

(fodine in acetonitrile). Thus the trans:cis ratios observed for 9 and 10 probably

also reflect the relative stabilities of the respective stereoisomers.
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3-Butenamide could not be cyclized to 4-iodomethyl-azetidin-2-one by this sequence.
Instead, crotonamide was isolated in 55% yield. Although 5-hexenamide was cyclized
successfully to 11, the yield was reduced by partial reversion of 11 to starting

material during chromatography. Once purified, however, all the iodolactams could
be stored at 25° and did not decompose or revert to the unsaturated amide.

In addition to the iodolactam, 4-iodobutanol was also isolated from the product
mixtures, suggesting that tetrahydrofuran becomes silylated during the course of the
iodocyclization reaction. To test this idea, 5-norbornene-2-carboxamide was bis-
silylated using tBuMe251‘—OTf,6 and the reaction with iodine was carried out in the
usual way. After aqueous sodium bisulfite quench, the products isolated by chromato-
graphy were the N-silylated jodolactam 14 (62%) and O-silylated iodobutanol 15 (97%).
We therefore propose that the iodocyclization reaction proceeds through an iminium
species, in this case 16, which transfers trialkylsilyl from oxygen to the oxygen of
THF prior to the quench. Analogous iminjum salt intermediates have been isolated from
other ha]ocyc]izations.1’7 Also pertinent is the observation that iodocyclization of
2 to 3 is less successful when pentane, dichloromethane, toluene, or acetonitrile

is used as the solvent.

/ .
¢-BuMe,Si 5 +-BuMe,si 0SiMe,¢-Bu

14 16



1806

General Procedure for Iodolactamization. For a 1-2 mmol scale, a solution of
1 equiv of the unsaturated amide and 2.2 equiv of triethylamine in dichloromethane was
treated under an argon atmosphere with 2.0 equiv of trimethylsilyl triflate and one
crystal of 4-(dimethylamino)-pyridine. After 15 min the infrared spectrum of an
aliquot showed no N-H bands in the region 3200-3600 cm'l. The dichloromethane was
carefully removed at aspirator pressure, and the yellow residue was washed three
times with pentane under argon. The pentane extracts, which contain the N,0-bis-
silylated amide, were transferred to another flask, and the pentane was removed at
aspirator pressure. A solution of 2.0 equiv of iodine in THF was added under argon,
and the resulting solution was stirred for 10 min. The reaction was quenched with
aqueous sodium sulfite and extracted with dichloromethane. The organic solution was
dried with sodium sulfate, concentrated, and chromatographed on silica without delay
to afford the pure iodolactam.
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