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Introduction

1H-Benzotriazole (BtH) is a non-volatile, white crystal-
line powder that melts at 98.5 °C. It is insoluble in water,
but soluble in aqueous sodium carbonate, and in ethanol.
It is intrinsically unreactive, stable under many condi-
tions, cheap, and ready available. Because of its chemical
properties, it can be used as a valuable synthetic auxiliary,
allowing an enormous variety of reactions.! A benzotriaz-
ole group activates the carbon atom to which it is attached
in various ways: by acting as a leaving group; by enabling

tions;? thioacylation and sulfonylations;* insertion
reactions;’ amido- and amino-alkylations;® synthesis of
heterocycles;’ and reactions involving the cleavage of a
benzotriazole ring.® It can be also used in Wittig rear-
rangements, VNS (vicarious nucleophilic substitutions),
and radical-mediated reactions.’

BtH can be prepared according to a simple procedure in
which, to a cooled sodium nitrite solution, is added an
aqueous o-phenylenediamine and glacial acetic acid solu-
tion (Figure 1).'°

deprotonation; or by acting as an electron donor. An at- NH, gll\;i'i\il?ifglzi H
tached benzotriazole group is also an ambient anion-di- @[ n @[ N =BtH
recting group and it can act as a radical or carbanion NH N
1
precursor. Figure 1
1H-Benzotriazole is involved in several reactions, includ-
ing: Bt-mediated N- and C-acylations;? imidoylation reac-
Abstracts
(A) Ac.cess to polysubsn:tuted amidines: . 1) COCly,
The microwave synthesis of amides from N-acylbenzotriazoles pyridine, R2 R2
. . . ) . B N
and pr.eparat.lon of 1m1d9ylbenzotr1azoles by a one-pot react.lon of O ReNH, j) BtH NI RINHR )I\
an amide, thionyl chloride (or oxalyl chloride), and benzotriazole . J\ WR‘ ‘\N,RZ or )\ ; W RG\N R
was disclosed.!! The direct synthesis of N,N’-disubstituted and R Bt H 2) BiH Bt” R Fll“
N,.N,N —t.rlsgbstltuted arr}ldmes was achleved by microwave irradi- 87-96% SOCl, 56-95% 76-94%
ation of imidoylbenzotriazoles in a mild and general procedure.
(B) Ring-opening reactions of benzotriazoles with Wittig reagents: +
Nonafluorobutanesulfonyl-1H-benzotriazole undergoes a clean XN, N2 Nz | NuH N,
. . ) . ) . | N == - — N-Nu
ring-opening reaction of the triazole moiety upon treatment with .

. N N =N NH
carbon nucleophiles.® It was shown that nonafluorobutanesulfo- lll " ’{l ; lll " llj "
nyl-1H-benzotriazole reacts with Wittig reagents via an intermedi- Nf = SO2C4Fo
ate to give the corresponding aryl- or alkylazomethylene
triphenylphosphoranes. i) NaH or BuLi j'\’hs
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(C) Synthesis of o-sulfamidotriazobenzenes from 1,1’-sulfonyl- N B2
bis(benzotriazole): | = N lll
1,1’-Sulfonylbis(benzotriazole) (Bt,SO,) reacts with secondary Z~N H NTUR!
amines at room temperature to afford (i) the corresponding o-sulf- 0=5 N ri-N-g2 N N
amido-triazobenzenes via concurrent substitution of the first, and é’ N™ oy MeCN |l P
ring opening of the second, benzotriazolyl group, and (ii) N-sulfo- rt.5h '\\‘H ) N R2
nylbenzotriazoles.!? 1-(Morpholine-4-sulfonyl)-1H-benzotriazole 0=g~N~ R O=p~ N”
reacts with piperidine, pyrolidine, and N-methylpiperazine under O R O R
microwave irradiation to give the unsymmetrical sulfamides. 53-75% 7-73%
e N :
N “TR2 i R
ZN M\?v (120R W) "y
A A
0=~ ™| 120°C, 10min  O=$~\"
o 0 o 0
80-90%
(D) Amino ketones by acylation of organometallic reagents: 0 0
N-Acylbenzotriazoles react with Grignard reagents or heteroaryl- J\ + R°M THF J\
e . . R! Bt 1-12h R R2
lithiums to give alkyl, unsaturated, (hetero)aryl, and a-amino ke- —7810 65 °C
tones without side reactions.'? 32-89%

R = alkyl, unsaturated, (hetero)aryl, o-amino R2 = alkyl, (hetero)aryl

Bt = benzotriazol-1-yl M = MgBr or Li
(E) Photochemical study of tris(benzotriazol-1-yl)methane: BtH
Tr1s(benzotr1azo—l—yl)methane is descrlbi:i asa potenuﬁal compo- NaOH (aq), BusNBr
nent that can extrude nitrogen molecules.'* The benzotriazole ring CHCls, reflux, 48 h
is highly stable to acids and bases, oxidation and reduction, and (48%)
heat, but it is known that when some benzotriazole derivatives are N—
hv Bt hv

subjected to irradiation, nitrogen elimination is observed.
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(F) Anionic, in situ generation of formaldehyde: N o
This is an extremely simple, safe and versatile method for the in | “N LITMP or LDA g~ )]\ Nu -

. R . . 15 > / _— —» Nu—CHO

situ generation of anhydrous formaldehyde in organic solvents. N H™ "H
The reaction proceeds under basic conditions, allowing subsequent \\OH

hydroxymethylation of carbanionic structures such as organome-
tallics or enolates.
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