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ABSTRACT

TfN3 aq. CuSO4

ArNH,

AI'N3

EtsN, CHoClo/MeOH

A straightforward and highly efficient synthesis of aromatic azides from the corresponding amines is accomplished using triflyl azide under

mild conditions.

Aromatic azides have found unique applications in synthetic limited the general use of this transformation. In contrast to

organic chemistry, although their most common use is

probably as photoaffinity labeling reagents for biomolecéiles.
The preparation of aryl azides relies on a rather limited
selection of transformatiorisThey can be prepared from the

corresponding amines via their diazonium saftaVhile

aromatic azides, numerous methods are accessible for the
synthesis of aliphatic azidé&.In addition to simple substitu-
tion reactions using the azide ion and various electrophiles,
aliphatic amines can easily be converted to the corresponding
azides via a high-yielding reaction with triflyl azidgTfNs).”

useful for rather simple substrates, this chemistry is not This reaction, recently popularized by Wohdgas found

always tolerant of other functional groups. Alternative
methods have been explored where, for examplgsyl
azide reacts with aryl Grignard or lithium reagents derived
from the corresponding aryl halidésSimilarly, aryl amide

numerous applicatiofisand triggered our interest. In this

contribution, we disclose the application of this reagent to
the simple conversion of aromatic amines into the corre-
sponding azides. Mild reaction conditions and very high

salts (generated from the amine and strong carbon-basedjields make this transformation a method of choice for the

bases) have been shown to react vpttosyl azide to yield
the desired azidésThe relatively harsh conditions have
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straightforward preparation of numerous aromatic azides.
In a typical reaction (Scheme 1), a freshly prepared triflyl

azide 1'% js reacted with 8-aminoquinoline in dichlo-

romethane/methanol at room temperature in the presence of

(6) Sandler, S.; Karo, WOrganic Functional Group Preparations
Academic Press: New York, 1971; pp 26884.

(7) For early examples, see: (a) Ruff, J.IKorg. Chem1965,4, 567—
570. (b) Caveander, C. J.; Shiner, V.JJ.0rg. Chem1972,37, 3567—
3569. (c) Zaloom, J. R.; David Q. Org. Chem1981,46, 5173—5176. (d)
Eaton, P. E.; Fisher, A. M.; Hormann, R. Bynlett1990, 737—738.

(8) Alper, P. B.; Hung, S.-C.; Wong, C.-Hetrahedron Lett1996,37,
6029—-6032.

(9) See, for example: (a) Ding, Y.; Swayze, E. E.; Hofstadler, S. A.;
Griffey, R. H. Tetrahedron Lett2000,41, 4049—4052. (b) Greenberg, W.
A.; Priestley, E. S.; Sears, P. S.; Alper, P. B.; Rosenbohm, C.; Hendrix,
M.; Hung, S.-C.; Wong, C.-HJ. Am. Chem. S0d.999,121, 6527—6541.

(10) Solution of NaN (3.5 g, 54 mmol) in water (8 mL) and GBI, (3
mL) was cooled to OC in an ice-water bath. To the vigorously stirred
mixture was added 30 (2.54 g, 1.51 mL, 9 mmol) dropwise. After stirring
at 0 °C for an additional 2 h, the organic phase was separated and the
aqueous phase was extracted with,CH (3 mL). The combined organics
were washed with saturated aqueous NalQ@D mL) and used im-
mediately.



Scheme 1 Table 1. ArN3 Prepared from ArNkland1
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triethylamine and copper(ll) sulfaté The reaction proceeds
smoothly, rapidly, and quantitatively to yield 8-azidoquino-
line in 95% isolated yield?13 2

To explore the scope of this reaction, a series of aromatic
amines was allowed to react withunder similar conditions.
Table 1 summarizes the results. Simple anilines containing
inert substituents react smoothly and afford the desired 4
product in greater than 90% vyield (e.g., entry 1). Electron-
rich as well as sterically demanding anilines also react
effectively (e.g., entries 2 and 3, respectively). Anilines
substituted with strong electron-withdrawing groups suchas 4
4-cyano are weakly nucleophilic and react sluggishly (see
entries 8 and 9% Interestingly, 4-aminobenzoic acid yields
the desired azide in high yield. Under the basic reaction
conditions, the electron-withdrawing carboxylic acid is HOOC
deprotonated and azidation proceeds well. Importantly, the
mild reaction conditions allow one to utilize substrates that
contain acidic or acid-labile functional groups. Thus, the Boc- & pochN
protected 4-amino-benzylamine reacts in excellent yield to
give the desired azide (entry 6). Similarly, the presence of a
benzylic alcohol does not interfere with the transformation
that takes place in 96% yield (entry 7). Other aromatic amines
(e.g., 2-aminoanthracene) react effectively (entry 10), al-
though they do require alternative solvents such as THF
(Table 1 and Supporting Information).

In summary, a simple and highly effective procedure for
the conversion of aromatic amines into their corresponding
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by adding MeOH (ca. 2 mL). The resulting solution was stirred at room material (75%) was recovere#iStarting material (80%) was recovered.
temperature for 2 h. The reaction mixture was then poured into saturated

aqueous NaHC&(30 mL) and extracted with Ci€l, (3 x 30 mL). The

combined organic phases were washed with brine (30 mL), dried over g7jdes has been described. The easily accessible triflyl azide
anhydrous MgSQ filtered, and concentrated. The crude product was

purified by silica gel chromatography (GEl,) to give a brownish solid 1 reacts rapidly under mild conditions with various anilines
(0.49 g, 95%).R = 0.33 (CHCL). *H NMR (400 MHz, DMSO¢e): 0 and related aromatic amines to provide the desired azides.
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128.7, 126.5, 124.6, 122.0, 119.0. IR (KBr pellet): 2119 énGCMS:
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