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While exploring the scope of the 8-azidonation of triisopro-
pylsilyl (TIPS) enol ethers using the reagent combination PhI1O/
TMSN;,, we discovered that triethylamine completely suppressed
the formation of the 8-azido TIPS enol ether 1, Scheme I.!

Presumably, the more basic triethylamine competes for the
electrophilic intermediates more effectively and is oxidized? by
the PhIO/TMSN; reagent.? To ascertain the fate of the amine
inthis reaction and toisolate the product(s), we treated 3-methoxy-
N,N-dimethylaniline (2) with PhIO/TMSN; in deuteriochlo-
roformat 0 °C. Following the reaction by !H NMR, we observed
the rapid formation of the aminomethylene azide 3, iodobenzene,
and (TMS),0 in a very clean transformation! Table I lists the
results for the reactions of a number of electron-rich N,N-
dimethylarylamines (entries 1, 2, and 4-6), and in all cases the
N-methyl group is converted into an /N-azidomethylene func-
tionality in high yield (>95%) as judged by NMR ['H ¢ 4.85
(2H, s) and 13C 6 70.5]. All of the conversions are complete
within 5 min.

Surprisingly, even 4-(V,N-dimethylamino)pyridine (6) (DMAP)
(entry 3) is converted into the azidomethylene adduct 7, although
it requires twice the amount of PhIO/TMSN;. Only in the case
of 1,4-bis-(N,N-dimethylamino)benzene (14) (entry 7) was the
more normal electrophilic substitution to give 15 observed.* During
the conversion of 14 into 15, a fleeting blue color was observed
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@ All reactions were carried out at —20 °C.

(which changed to yellow), which is most probably due to the
aminiumradical cation, Wursters salt.> While the azidomethylene
adducts were stable enough to be used in subsequent reactions,
in general they were too labile to be purified by chromatography.
The adduct 5 decomposed to 16 and 17 when treated with
NaHCO;/THF, and acidic conditions gave the adduct 18 (as a
mixture of p,p and o,p isomers) (Scheme II). Similar modes of
decomposition were seen for 3 and 9.6
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¢ (a) Me,AlCl/allyltributyltin. (b) Ethyl vinyl ether/Me,AlC1Cl,.
(c) PhMgBr (4.0 equiv)/THF. (d) MeMgBr (4.0 equiv)/THF. (¢)
Agqueous NaHCO;3/THF. (f) PhIO/TMSN;/CH,Cl,, 20 °C.

Treatment of 8 (1 mmol) with PhIO (1.8 mmol)/TMSN; (1.9
mmol)/THF (5 mL) at 0 °C for 5 min gave a solution of 9, to
which were added allyltri-n-butyltin (1.2 mmol) and zinc chloride
(1.0 mmol in Et,0). After 30 min, workup gave N-butenyl-N-
methylnaphthylamine (19) (93%) (Scheme III).” In a similar
fashion, solutions of 9 can be converted into the N-benzyl (22)
(98%) and N-ethyl (23) (90%) derivatives by treatment with
PhMgBr and MeMgBr, respectively.® Hydrolysis (aqueous THF/
NaHCO:;) of the adduct 9 gave the secondary amine 24 (88%),
thus providing a very mild monodemethylation procedure.
Treatment of 9 with ethyl vinyl ether/Me,AICl/CH,Cl; at 0 °C
gave the adducts 20 and 21. Prolonged reaction converted 20
into 21.9 A particularly vivid illustration of the selective reactivity
is the conversion of 25 into 27 (60%) in a single reaction vessel!

Quitesurprisingly we found that doubling the amount of Ph1IO/
TMSN; converted 8 into the bis-azidomethylene adduct 28 (*H
NMR 6 4.83) (Scheme IV). The formation of 28 (in CDClI; or
CH,Cl,) does not take place in THF; only the mono azido-
methylene adduct 9 was observed. Treatment of 28 (in CH,Cl,)
with allyl tri-n-butyltin/Me,AlCl gave bis-N,N-butenylnaphth-
ylamine (29) in modest overall yield.

The azidonation reaction shows a preference for primary
functionalization. Treatment of 23 with PhIO/TMSN; gave
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preferential (2:1) primary azide 33 versus 31 (Scheme V). The
benzylic amine 22 gave 30 and 32 (1.8:1). Treatment of the
unsymmetrical deuterated amine 34 with PhIO/TMSNj in both
chloroform and THF gave a primary kinetic isotope effect of
ky/kp=4.1and 3.6, respectively.i0 Therefore, hydride abstraction
or proton loss is the rate-determining step.

We have briefly examined the reaction of some aliphatic amines
with the PhIO/TMSN; reagent and found that gramine (37) is
rapidly converted into the azide 38, presumably via 37a (Scheme
VI). Reduction of 38 with LiAlD, gave the deuterated gramine
39. Hydrolysis of 38 gave indole-3-carboxaldehyde. The tet-
rahydroquinoline derivative 40is dehydrogenated to give 41 (58%,
isolated), and likewise 42 is converted into the pyrrole 43 (92%).
Even trimethylamine can be converted in high yield (>95%) into
the azidomethylene derivative 44.

Currently we are examining the reactions of PhIO/TMSN3,
and ina more general sense ArIQ/TMSX, with amine derivatives
(amides, carbamates, ureas, etc.) and other functional groups.
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