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Abstract—New 3-acyl-1,3-diaryltriazenes have been prepared and their reactions with amino compounds have been studied.
Reactions proceed rapidly under mild conditions to give the corresponding N-acyl products. Reagents enable chemoselective
acylation of aliphatic primary and secondary amines in the presence of other acylable functional groups. © 2001 Elsevier Science

Ltd. All rights reserved.

Many different acylating reagents have appeared in the
literature,! of which chemoselective ones are most
desired.

A few years ago we reported on a simple conversion of
aromatic amines mediated by Na;Co(NO,),> which
resulted in the formation of the corresponding tri-
azenes. The procedure enables a very convenient prepa-
ration of wvarious 1,3-diaryltriazenes, a class of
compounds from which representatives are known to
possess anorectic activity.®> They were also used as
starting materials for the preparation of 1,3-diaza-2-
azoniaallene salts, novel N,-building blocks.* As we
described earlier, the failure to obtain the complete '*C
NMR spectra of several 1,3-diaryltriazenes required the
methylation of the triazene function.? Alternatively N-
acyl derivatives can be prepared for the same purpose.
The stability of the latter compounds in solution
strongly depends on their structure. We have observed
two main pathways of decomposition. The first, well-
known in the literature, is the heterolytic cleavage® of
the N(2)-N(3) bond to generate a diazonium ion from
N(1)-N(2) residue and an amide species from N(3). The
second pathway proceeds by the cleavage of the N(3)-
acyl bond, leading to the formation of a 1,3-
diaryltriazene.

* Corresponding authors. Tel.: +386 1 2419264 (B.S.): tel.: +386 1
2419236; fax: +386 1 2419271 (S.P.); e-mail: bogdan.stefane@
uni-lj.si; slovenko.polanc@uni-lj.si

The last process offers an opportunity to transfer the
acyl fragment from the acyltriazene to the appropriate
nucleophilic center in another molecule. To the best of
our knowledge, such transformation has not yet been
observed, and is therefore the subject of the present
study.

Herein, we report the synthesis and the application of
3-acyl-1,3-diaryltriazenes 1la-b and 2a—c, which are eas-
ily prepared in good to moderate yields by the reaction
of 1,3-diaryltriazenes 1 and 2 with the corresponding
acyl chlorides in acetonitrile or acetone solution in the
presence of sodium carbonate or triethylamine as a
base (Scheme 1, Table 1).

At the beginning, we were interested in structure—reac-
tivity relationships. Kinetic measurements of the reac-
tion of la and 2a with butylamine in deuterated

R R
\ \ 0
/N_ H R!COCI/ base /N I<
N\ > N\ R!
\N CH3CN or CH3COCH3 \N
/ /
R R
1 and 2 1a-b and 2a-c
R:1 4-O,N, 2-CIC¢H;
2 4-0,NCgH,

Scheme 1. Synthesis of 3-acyl-1,3-diaryltriazenes.
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Table 1. Preparation of 3-acyl-1,3-diaryltriazenes

Triazene R R! Yield Reaction
(%) time (h)

1a° 4-O,N, 2-CICH;  Me 88 12

1b’ 4-O,N, 2-CIC¢H,  PhCH, 77 24

2a® 4-0,NCH, Me 75 12

2b° 4-0,NCH, PhCH, 50 24

2¢10 4-O,NCH, MeO 35 24

chloroform at 25.0+0.1°C indicated that the 4-nitro
substituted acetyltriazene 2a was more reactive than
2-chloro-4-nitro analog la by the factor of 1.8 and
relative to the known 3-acetyl-1,3-bis(4-bromo-
phenyl)triazene® by a factor of 13.4. It should be
noted that the phenylacetyltriazene (benzylcarbonyltri-
azene) 2b showed higher reactivity by a factor of 5.7
than its acetyl analog la. The reactions of 3-acyl-1,3-
diaryltriazenes with butylamine in deuterated chloro-
form, monitored by 'H NMR, did not show any side
reactions.

Initial studies with primary and secondary amines
(Scheme 2) indicated that the 3-acetyl-1,3-diaryltri-
azenes la and 2a provided a chemoselective acetyla-
tion of the primary and the secondary aliphatic
amino group in the presence of other acetylable func-
tional groups (entries 1-4, Table 2).

Acylation of other amines with la and 2a are sum-
marized in Table 2. The yields are generally high and
reactions terminate without side reactions on hydroxy
or aromatic amino groups or heterocyclic NH moi-
eties. Moreover, reactions can be also carried out in
methanolic solutions. As it is evident from reaction
times (Table 2), the acylation with 2a proceeds faster
than with 1a being in accord with kinetic observa-
tions. An application of the phenylacetyl moiety is
playing the part of a convenient protecting group,
which can be alternatively removed by enzymatic
methods.!! Despite the high reactivity of the 3-acyl-
1,3-diaryltriazenes examined, triazenes 1b and 2b are
both chemoselective. The above mentioned protecting
group can be introduced in the presence of an aro-
matic —-NH, group (i.e. 4g), of aliphatic or aromatic

N solvent
R?R°NH » R2R’NCOR!

3 m 4

la-b 1
2a-c 2

Scheme 2. Acylation of amines.

—-OH groups (i.e. 4a, 4h and 4k), and also in the
presence of the —SH group (i.e. 4i). Applying this
method, N-protected esters of amino acids can also
be prepared (entries 11 and 12). N-Methoxycarbonyl
derivatives are the simplest of the carbamate-type
protecting groups in common use which were success-
fully generated using 2c¢ (entries 13 and 14, Table 2).
Acyl triazenes show great tolerance against hydroxy
group, which is clearly evident from the fact that they
can even be recrystallized from alcohols (i.e. 1a and
2b). Furthermore, one can acylate amino groups in
acetonitrile solutions containing water as successfully
as in commercially available acetonitrile.

Triazenes la-b and 2a-c¢ were applied on selected
amines'? in 1.1 molar equivalents in methanol, chlo-
roform, or acetonitrile solutions at room temperature,
yielding the corresponding N-acyl derivatives 4a-n
(Table 2) in high yields and excellent chemoselectivity.
Furthermore, the procedure is very simple and most
of the deacylated triazene can be removed from the
reaction mixture and recovered in 80-95% simply by
filtration in the case of using methanol or acetonitrile
as solvents.

Although one might consider our new reagents for
the acylation as related to the ‘open-chain’ N-
acylbenzotriazoles described by Katritzky and co-
workers,!? there is a big difference between both types
of reagents. Namely, Katritzky and others found that
N-formylbenzotriazole and N-trifluoroacetyl analog
can be used for N- and O-formylation and tri-
fluoroacetylation. Comparing with our reagents, N-
formylbenzotriazole shows no chemoselectivity due to
the fact that N- and O-formylation with N-formyl-
benzotriazole proceed smoothly at room temperature
with high yields.!*® However, as far as the chemose-
lectivity of N-acylbenzotriazoles is concerned, no
study has been made by now.'*

In conclusion, 3-acyl-1,3-bis(2-chloro-4-nitrophenyl)
triazenes la-¢ and  3-acyl-1,3-bis(4-nitrophenyl)-
triazenes 2a-c¢ have been used for the first time as
reagents for a chemoselective protection of aliphatic
amino groups. They are convenient acylation reagents
due to their facile preparation, easy handling,
good chemoselectivity and stability. Their reactivity
can be easily controlled by the substituents on the
aromatic ring.
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Table 2. Acylation of amines 3 with 3-acyltriazenes la—c and 2a—c

Reaction

entry R’R°N- reagent solvent _ product yield (%)*
time (h)
OH
1 NH— 1a/2a MeOH 53/19 4a 97/94
Me
H
N
2 @_Z 1a/2a MeCN 14/ b 88/98
CH,CH,NH—
3 HN N N— 1a/2a I 24/8 4c 91/89
_/
7 —
4 L 1a/2a 1 276 ad 87/86
X
5 @NH— 1a/2a I 11.5/8 de 91/81
Me
6 NH— 1a/2a I 29/10 af 92/91
7 HzN—©>N N— 1b/2b I 24/8 4g 90/98
\__/
8 HOOCHZCHZNH— 1b/2b MeOH 56/2 4h 82/94
9 HS A~ N 1b/2b CHCl, 5/4 4 89/96
H
|
N
10 « p 1b/2b I 8/5 4 81/76
N
CH,CH,NH—
HO 0
1 1b/2b MeCN 62/48 ax 93/81
HN O—Me
Ph |
2 roﬁ)\NH— 1b/2b 1 84/10 a 96/70
Me 0
H
i
N
13 @__Z 2¢ I 10 4m 81
CH,CH,NH—
14 HO—@—CHZCHZNH— 2¢ MeOH 62 4n 86

? Isolated yields are given.
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