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Eletrophilic azidation with azido imidazolinium salt
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Aryl azides have recently become increasingly important in biological
chemistry such as for photoaffinity labeling and drug discovery. There have been reported various
synthetic methods of aryl azides from aryl amines and aryl halides which are commonly prepared from
arenes. However, direct azidation of arenes have not been developed.

In this Study a new direct azidation of phenols was developed. By treating chloroimidazolium
chloride having bulky aryl group on its nitrogen and sodium azide with phenol in the presence of a
secondary amine, ortho-azidation of phenol was achieved. In this reaction, choice of solvent was
important. When aprotic polar solvent, such as acetonitrile, was used, the yield of azidophenol was
low and triazne derivative was formed as by-product. However, the triazne formation was supﬁressed
by using protic solvent and azidophenols were obtained in the highest yields when methoxyethanol was
used.
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Scheme 1. Diazo-transfer reaction of ADMC to 2-naphthol

or i
Crr )C\I )N\ 2-naphthol o] N :NH
+ NaN. + EtSN :|| ‘O
MeN SNMe ———— > MeN” SNMe (N~ ) — 0 + MeN~ "NMe
\ / CH3CN ° H N
2

-/ THF, CH3CN
1 -20°C,0.5h ADMC -20°C,1h

Scheme 2. Plan of direct azidation to phenol
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Table 1. Direct azidation of m-xylenol (6a).[3
method A 1) NaNj3, solvent
-30 °C, 20 min.
2) m-Xylenol (6a), Et,NH \ OH
cr Cr 30°Ctort, 8h Ns
o+
RN”NR
\o--/ 1) m-Xylenol (6a), iPro,NH
1ord solvent,0°Ctort, 1 h / 7a
2) NaNg
method B 0°Ctort, 7-8 h
cr cr Ar
R' ¢ R iPr ¢ iPr N
N
GG G
= / Ar —NAr
1 1 iPr P AN__
4a:R'=Pr,R2=H 1b 9
4b: R' = R2 = CH,4 Ar = 2,6-(iPr),CgHg
Run M ethod(@ lor4  solvent Yield [%]
1 A 4a CH3CN 57
2 A 4b CH3CN 38
3 A 1b CH3CN 13
4 A la CH3CN 0
5 Bt 4a CHsCN 46
6 B 4a CH3CN 62
7 B 4a CH30H 69
8 B 4a EtOH 72
9 B 4a iPrOH 71
10 B 4a tBuOH 61
11 B da HO(CH,)0H 87
12 B da HO(CH,),OCH3 90
13 A da HO(CH,),OCH3 85
14Md B 4a HO(CH_2),OCH3; 70
15 B 4a HO(CH_),OCHj; 49

[a] Reaction conditions. Method A: i) 1 or 4 (1.2 equiv.), NaN3 (10 equiv.), in solvent
—40°C, 10 min, ii) 6a (1 equiv.), EtzNH (2.0 equiv.), —40 °C tor.t., 8 h. Method B: i)
6a (1 equiv.), 4a (1.2 equiv.), iProNH (2.0 equiv.), in solvent 0 °Ctor.t., 1 h, ii) NaNs
(10 equiv.), 0 °Ctor.t., 7-8 h. [b] Eto2NH was used instead of iPr.NH. [c] 5 equiv. of
NaN3z was used. [d] 2.5 equiv. of NaN3z was used.

Runs 1, 2
Runs 3, 4 7
10 Runs 5-10 - 7
10 Runs5, 6 7i
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Table 2. Direct azidation of various phenols.
Run Phenol Product (Yield [%]) Rec. of phenol [%])

HO
RD\ R2

7
1 R'='Bu, R?=CHs 7b (71) 22
2 R!=OCHs R?=CHjs 7c (65) 8
3 R!= CHO, R?=CHjs 7d (30) 61
4  R'=CHs R2=Cl 7e(28) 35
N3 N3
HO HO\©\ Ho;©\
\©\R2 R2 Ny R2
7 10
5 R’='Bu 7f (26) 10f (30) 40
6 R2=CHs 79(29) 10g (13) 52
7  R2=CO,CHs 7h (74) 0
8  R?=0OCHs 7i (30) 66
9 R=Cl 7i (10) 56
10 R=H 7k (13) 26
S poleg
\
12 (37) 0
12 2-naphthol -1d -

[a] Reaction conditions: i) substrate (phenol, 1 equiv.), 1a (1.2 equiv.), 'Pro.NH (2.0 equiv.),
HO(CH,)2OCHg, r.t., 1 h, ii) NaNsz (10 equiv.), r.t., 7-8 h. [b] Recovery of phenol. [c] Complex

mixture.

Scheme 3. Isolation of azidoimidazlolinium salt 13
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Scheme 4. Azidation of phenol using azidoimidazlolinium salt 13
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