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ABSTRACT
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1,4-Disubstituted 1,2,3-triazoles are obtained in excellent yields by a convenient one-pot procedure from a variety of readily available aromatic
and aliphatic halides without isolation of potentially unstable organic azide intermediates.

Cu(l)-catalyzed ligation of organic azides and terminal  Aliphatic azides can be readily prepared from the corre-
alkynes has enjoyed much use since its discovery. Exclusivesponding halides by nucleophilic displacement or, in cases
regioselectivity, wide substrate scope, mild reaction condi- of aryl and vinyl azides, by a Cu(l)-catalyzed reaction (vide
tions, and very high yieldshave made it the method of infra) with sodium azide. The substitution is especially facile
choice for making permanent connections by means of 1,4-when activated halides, such as allylic, propargylic, and
disubstituted 1,2,3-triazoles. The methodology has found benzylic, are used. Herein, we report an efficient and safe
applications in drug discovery, bioconjugations, and materials one-pot, two-step procedure for trapping thus generated
sciencé. azides by alkynes to obtain the corresponding triazole

Although organic azides are generally safe compounds, products (Table 1j.
those of low molecular weight can be unstable and, therefore, The reagents were simply mixed in a vial (0.5 M) and
difficult to handle® This is especially true for small molecules  stirred overnight. In most cases, the pure products were
with several azide functionalities that would be of much isolated by filtration. Furthermore, the efficiency of each
interest for the generation of polyvalent structures. Thus, a step is retained in this one-pot procedure (the formation
methodology that avoids isolation of organic azides is of tris-triazolyl derivative3d, entry 4, requires six reac-
desirable. tions).
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Table 1. One-Pot Synthesis of 1,2,3-Triazoles from Alkyl Halides, Na&hd Alkynes

CuSOy4 5Hz0
n‘.x . Nen P sodium ascorbate PLN/%_’HE
DMF/HZ0 4:1 N=N
entry halide product yield entry halide product yield
(%) (%)
=M —=N
N AL 3 TS L ”
1 o \CI Il 4 [ js N"N
- 1c
1a N;:,J N 3c
Ph B, Ny
3a (&\( Ph"‘g\’h
I
4 = Br = :N 93
N= =N N
2 cl_+_Cl W&EJJ\,Q\/)—H\ 8 Br (S)\,I\’JJ—D"
1b 3b N,
e
1d S_ N

Fh

3d

aPerformed with 1.2 equiv of Na§N5 mol % CuSQ@-5H,0, and 10 mol % sodium ascorbate per halide functionality; all reactions were performed at
ambient temperature, except for reaction 4 {63. ° Isolated yield.

Table 2. One-Pot Synthesis of 1,2,3-Triazoles from Aryl and Vinyl Halides, ahd Alkynes
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a]solated yield? Due to high water solubility, some product was lost during isolation.
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The methods for generation of aryl and vinyl azides that As is the case with the parent reactiénthe one-pot
would be compatible with the copper catalysis have not beenprocess exhibits excellent scope with regards to both the
available until now. We were, therefore, pleased to find that halide and the alkyne components.

a recently published report describing preparation of aryland  Since aryl iodides are generally more reactive than the
vinyl azides from the corresponding halides via a Cu(l)- corresponding bromides, thebromo iodobenzenéf was
catalyzed proline-promoted reactfgerovided a convenient  successfully converted to the mono-triazole prod@nt
route to the azide intermediates used in a one-pot method.without affecting the aryl bromide functionality, thus making

The results are summarized in Table 2. After screening ait available for further transformations. Heteroaryl halides
variety of copper sources, ligands, and solvent combinations,such as 3-iodopyridindh also readily participate in this
we arrived at the experimentally simple and safe general process.

procedure for this one-pot two-step procedsnder the — Eyen though reactivity of alkenes with azides is generally
optimized conditions, the triazole products are obtained in higher than of alkynes, we successfully converted vinyl
good yields, and formation of the undesired-N triazole iodides to the corresponding allylic triazole derivatives

byproducts is suppressed. The regioselectivity of the reaction(emries 13 and 14).

Is maintained even at the elevated temperatures. In conclusion, a safe and efficient method for the synthesis

(5) Zhu, W.: Ma, D.Chem. Commur2004 7, 888. of 1,4-d|subst|tute_d 1,2,3-tr_|azoles_ directly from a variety of
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reaction mixture. lodobenzerie (102 mg, 0.5 mmol, 1 equiv) was mixed  has been developed. The procedure does not require isolation

with 1-chloro-4-prop-2-ynyloxy-benzerg (84 mg, 0.5 mmol, 1 equiv) in . . . .
a 20 mL scintillation vial. To the mixture were adde¢proline (12 mg, of the azide intermediates and should prove to be espeC|aIIy

0.1 mmol, 0.2 equiv), N&CO; (12 mg, 0.1 mmol, 0.2 equiv), NaN39 useful when unstable low-molecular weight and polyvalent
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9:1 DMSO/HO (1 mL), and CuS@5Hs0 (13 my, 0.025 mmol, 0.05 equiv). . 221d€s are needed.

The mixture was stirred overnight at 8&. Upon completion (monitored

by TLC or LC-MS), the crude mixture was poured into 30 mL of ice-cold
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1.2 equiv), sodium ascorbate (20 mg, 0.05 mmol, 0.1 equiv), 9:1 DMSO/ for a graduate fe”OWSh'p'

H20 (1 mL), and CuS®5H,0 (13 mg, 0.025 mmol, 0.05 equiv). The

mixture was heated overnight at 88. Upon completion (monitored by ] . ]
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mL; : this step is important, as copper azides are explosive .__ .. : Al :
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with brine (2 x 20 mL), dried over MgS@ and evaporated to yiel8p as

a pale yellow oil (112 mg, 94%). 0OL048859z7
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