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Abstract : A combination of acetic anhydride and chloro-trimeth-
ylsilane has been shown to effect the conversion of a variety of
azides to the corresponding acetylated amines in excellent yields
without affecting other functional groups such asether, ester, halide
etc.
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The reduction of azides to amines is of immense impor-
tance in organic synthesis as a general protocol for intro-
duction of an amino group and quite anumber of excellent
methods are reported in the literature for bringing about
this transformation.! Equally important is the protection
of amines as acetyl or other acyl derivatives albeit there
areonly afew literature procedures? for converting azides
directly to amides. Recently, Kotsuki et al.® reported a
chemosel ective procedure for conversion of azides to N-
(tert-butoxy carbonyl)amines in one step using Et;SiH
and di-tert-butyl dicarbonate in the presence of acatalytic
amount of 20% Degassa Pd(OH),/C with moderate to ex-
cellent yields.

We earlier reported that the combination of acetic anhy-
dride and chlorotrimethylsilane is an excellent reagent
system for cleaving a variety of methyl and methylthio-
methy! ethers to the corresponding acetates both in ali-
phatic and aromatic series.* The same reagent system has
also been shown to be effective for converting a variety of
ketones into their corresponding enol acetates in good
yields.®> The naked acylonium ion, which is believed to be
formed on mixing acetic anhydride with chlorotrimethyl-
silane might be the reacting species in these transforma-
tions. We have recently observed that when azides are
treated with this reagent under reflux the corresponding
amides are formed in excellent yields. This observation
has been generalised through entries 1-14 in Table 1.

CTMS/Ac,0, A
R = alkyl, aryl

R—N, R—NHAc

Typical Procedure:

To astirred solution of the azide (1 equiv) in a minimum
amount of acetic anhydride is added chlorotrimetylsilane
(1 equiv.). The reaction was refluxed for 0.5-1 hr while
monitoring the reaction on TLC. On completion of there-
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action, the temperature of the reaction mixture was
brought down to RT, quenched with cold water and ex-
tracted with dichloromethane. The dried extract on evap-
oration left a residue which was purified by preparative
TLC or by crystallization.

It isevident from Table-1 that the methyl ether group in 2
and the ethyl ester function in 5 remained unaffected.
However, the phenolic hydroxyl group in 3 is converted
into its acetate. It is interesting to note that treatment of
anisyl azide with CITMS and trifluoroacetic anhydride
gave trifluoroacetyl m-anisidine in 82% yield.

Table 1. Reductive acylation of azides to acyl amines with CITMS/
Ac,0O.

Entry  Azides® Reaction Product® yield®
time (min) (%)
1 Phenyl azide 10 acetanilide 90
2 3-Methoxy phenyl azide 60  m-acetanisidide 92
3 3-Hydroxy phenyl azide 60 3-acetamidophenol 85
4  4-Chloro phenyl azide ¢ N-(4-chloro phenyl) acetamide 82
5  4-Azido ethyl benzoate g4 4-acetylamino ethyl benzoate 89
6  1,6-Dimethyl phenyl azide60 N-(1,6-dimethyl phenyl) acetamide 87
7 Benzoyl azide 60  N-acetyl benzamide 80
8 Benzyl azide 60 N-(phenylmethyl)acetamide 78
9 Cetyl azide 60 N-acetyl cetyl amine 69
10 n-Octyl azide 30 N-acetyl octyl amine 79

N NHCOCF;
1 @ 60 O 82
MeO' MeO
OAc OAc
0 Q 62
Aco’ﬁ\\/ 150 /g\/
12 ACO” N, AcO NHAc

13 180 67

Bry, BINHAC
14 9% 81

2All the azides were prepared by following standard literature proce-
dures and characterised by IR, *H NMR and MS before performing
the reactions. "All the acyl amineswere characterised by IR, *"H NMR,
MS and by direct comparison with authentic materials. ¢Yieldsrefers
to yields of pureisolated products.
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Asfor the mechanism of reaction no definit statement can
be made as yet. However, the most plausible mechanism
might involve initial attack of acylonium ion to electron
rich nitrogen atom of the azide with concomitant chloride
ion assisted nitrogen gas elimination and protonation from
the HCI associated with CITMS to give the product as
shown in the following mechanism.

(CHa)3SiCl + (CHaCO)20 —[CHyCO* ) +[CH,COOSI(CHg)5 ]+ (€T
Cl HY Cr
= _ CHCOt . A F nr
R=N—RZ N 5 R~ N—-{EN—3 H-NIN=N- Cl—3» RNHCOCH;

HaC O HisC o] +Nz +Cly

Thus we have demonstrated a straight forward one pot
procedure for conversion of azides to their corresponding
acylated amines in excellent yields in a easy-to-carryout
procedure.
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