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A convenient and efficient synthesis of 1,2-azidoalcohols and 1,2-azidoamines has been achieved by ring opening of epoxides and aziridines
using cerium(lll) chloride and sodium azide in acetonitrile. The reaction is highly regioselective and afforded the corresponding products in
good to excellent yields under mild and neutral reaction conditions. The method is very rapid and equally compatible for both epoxides and
aziridines.

1,2-Azidoalcohols are versatile intermediates in organic interest in the ring opening reactions of epoxides and
synthesis since they are very important precursofsamino aziridines using azide as nucleophile. Azidohydrins and
alcohols and vicinal diamines, which are present in numerousazidoamines can be easily prepared from epoxides and
natural product$.Further, their importance is significant in  aziridines by the ring opening reaction. Because of their ring
the chemistry of carbohydrates and nucleosfdds2- strain and high reactivity, their reactions with various
Azidoamines are compounds of synthetic interest becausenucleophiles lead to high regio- and stereoselective ring-
of the reduced products, vicinal diamines which are biologi- opened products.
cally important compoundsnd have varied applications in Generally, azidohydrins are prepared through the ring
organic synthesi$é.Therefore, there is significant current opening of epoxides by using different azides in suitable

" — solvents. Even though the classical protocol &s&sodium
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synthesis are the combined use of Nadd TMSN; and a
Lewis acid or a transition metal complesr reaction in the
presence of tetrabutylammonium salRecently pH-con-

sodium azide system in a mixture of acetonitrile and water
(9:1) (Schemes 1 and 2).
As a typical example, the reaction of phenyl glycidyl ether

trolled azidolysis of epoxides was also studied in water using (1 mmol, entry 1, Table 1) was tested with a mixture of
various Lewis acids and NaN Similarly, 1,2-azidoamines

are also compounds of synthetic interest in organic synthesis_

because they are easily transformed to biologically important Table 1. Regioselective Ring Opening of Epoxides and
vicinal diamines. Thesevic azidoamines are generally Aziridines Using CeGHH,0/NaN,

prepared by ring opening reaction of aziridines. Yeung and
co-workers reported the azidolysisftosylaziridines with
TMSN;z in the presence of a chromium compf@® However,

entry epoxide/aziridine  product®  time yield b

h %

the_results_vyere not s_atisfa.c.to_ry regarding the yieId; and 0 \/8 o\/(l)\H,I\I3
regioselectivity (1:1) with aziridines derived from terminal 1 © O 399
aliphatic compounds as well as styrene, and the reaction o) ji{,
times were also too long {29 days). Azidolysis of aziridines 5 H3C(>O\/“ Hzct;(o Moo oo
was also reported with TMSNbut it requires tetrabutyl-
. ) . " CH CH
ammoniumfluoridé' as a trigger. Another report describes 5 3 \/iH,
the ring opening of nonactivated aziridines with TMSN a o~ a 0 N,
! lactivated az 3 \Q 4 03
to yield the corresponding azidoamin@sVery recently,
Lectka et al® reported the azidolysis dfi-benzylaziridine c P c H
catalyzed by transition metal based complexes, which causes “O “O N,
rearrangement to oxazolines. Although all the above methods 00 OO
and procedures have their own advantages, many of these 0 % on
procedures suffer from one or more drawbacks such as longer 5 ©/_\ ©/\/ 3 86(10)
reaction times, strongly acidic conditions, unsatisfactory oH
yields, and lack of regioselectivity, cost, and stability of the 6 CIZO Q‘ 5 93
reagent. In this context, there is a great need to develop a Ny
mild and efficient method, which can be a valuable alterna- OH
tive for the synthesis of 1,2-azidoalcohols and 1,2-azido- 7 (o CCN3 3 98
amines. OH
In the context of our recent report in the regioselective 8 OO O:N3 4 9
ring opening of epoxides and aziridinésand the water-
tolerant reagedt cerium(lll) chloride, which has been used 2 \ﬁ{,
(6] g . » 9 ~ N, 6 92
for several regio- and chemoselective transformati®mee o \/\ﬂ{,
herein disclose our results on regioselective azidolysis of 10 \/\/‘?s N, 6 96
epoxides and aziridines using a cerium(lll) chloride and N N,
NHTs
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As expected in the case of styrene oxide (entry 5, Table 1), || EGTcININININNINNNEGE

2-azido—2—pheny|gthanol was o.b_tained as the ma_jor proQuct Scheme 2
due to the formation of the stabilized benzylic cation during
the reaction (Scheme 1). In the case of cyclic epoxides, the TS
. ' N CeCl,.7H,0/NaN, NHTs

————»
CH,CN, H,0 9:1, 3h reflux Ph)\/NHTs + h/'\’N

AN
I 97% 3%

Scheme 1

CeCl,. TH,0/NaN, NHTs
CeCl,.7H,0/NaN QN‘TS : O
PhO\/L\ e alNg PhO\LN CH,CN, H,0 9:1, 3h reflux N

CH,CN, H,0 9:1, 3h reflux 3

CeCl,.7H,0/NaN;, OH in good yields (Scheme 2). As described in the case of ring
OO CH,CN, H,0 9:1, 3h reflux O:N opening reactions of epoxides, high regioselectivity was
: achieved in the case of terminal acyclic aziridines, affording
1- and 2- azido products with a ratio 6f99:1 (entries 14
and 15, Table 1) because of the attack of nucleophile on the
less substituted aziridine carbon. In the case of cyclic
aziridine (entry 13, Table 1), the reactions were completely
anti stereoselective, affordingrans azidoamines. As ex-
pected, the reaction of styremétosylaziridine (entry 11,
Table 1) afforded the 1- and 2-azido products with a
_ selectivity of 97:3 due to attack at the benzylic carbon atom.
It is compulsory to use the acetonitrile and water mixture

Table 2. Comparative Study for Regioselective Ring Opening  (9:1) at acetonitrile reflux temperature for more than 2 h,

ring-opened products were completelyti-stereoselective,
giving only thetransisomers. Comparison experiments were
conducted for each epoxide classes (entries 1, 5, 7, and 10;
Table 1) using classical procedure (RG#NaN; in CH;OH:

H,O 8:1) and the results are summarized in Table 2. This

of Epoxides because as described in our earlier communicafiimthe
entry epoxide product conditions time yield # absence of water the chlorohydrins and chloroamines were
h % isolated as products. To determine the role of Ge®iis
reaction was tested without use of cerium(lll) chloride; the
©O\/-‘ OO&N 3 99 reaction failed to give any product, but after prolonged
reaction time (12 h)»10% diol was isolated.
B 12 93(1) In conclusion, we have described a novel and regioselec-
tive ring opening of epoxides and aziridines with the G&Cl
0 N, oH NaN; system in an acetonitrile/water mixture (9:1) for the
@ﬁ (j/V A 3 86(10) synthesis of 1,2-azidoalcohols and 1,2-azidoamines under
mild and neutral reaction conditions. The advantages of the
B 20 73(20) present protocol, such as shorter reaction times, simplicity
in operation, the low cost of reagents, high yields of products,
OH ; . ;
Oo O‘ A 3 98 and its equally compatible reaction procedure for both
N, epoxides and aziridines, make it a valuable alternative to
B 36 90 the existing reagents reported in the literature.
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mdlca.tels thef superiority of c_)ur PmtOCO' in terms of regio- (17) General procedure: To a mixture of epoxide/aziridine (1 mmol)
selectivity, yields, and reaction times. and CeCJ.7H,0 (0.5 mmol) in acetonitrile and water (9:1, 10 mL) was

Similarly, the ring opening ofN-substituted aziridines  2dded NaN(1.1 mmol), and the reaction mixture was stired at acetonitrile
' reflux temperature for a specified time as required to complete the reaction

proceeded very smoothly with Ce£1H,0 (0.5 mmol) and (Table 1). After completion as indicated by TLC, the reaction mixture was
NaN; (1 mmol) in an acetonitrile and water mixture (9;1)_ extracted with ethyl acetate, the combined organic layers were washed with

. - . - H>0 and brine, dried over anhydrous48$&», and evaporated under reduced
Complete conversion was achieved in 3 h at acetonitrile pressure. The residue was subjected to flash chromatography on silica gel

reflux temperature to afford the corresponding azidoamines (eluent: hexane/ethyl acetate) to provide the pure azidohydrin/azidoamine.
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