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A convenient, diversity-oriented approach for the transformation of readily available amidoximes, o-
hydroxyarylamines, acyl hydrazines, carboximidohydrazides and thiohydrazides into their respective
N,N-dimethylamino-substituted azoles is described. The method is particularly suitable for array chem-
istry application as it employs a stable, solid reagent TBTU.
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Organic compounds that are based on privileged' heterocyclic
cores, which possess increased solubility and low molecular
weight, are of particular interest for fragment-based drug discov-
ery (FBDD).? Indeed, privileged character increases the chances of
identifying, via initial screening, the starting affinity points for fur-
ther fragment evolution; high solubility allows testing the frag-
ments at high enough concentration to detect binding to protein
targets and low molecular weight provides sufficient room for frag-
ment growth and subsequent medicinal chemistry optimization
within the limits of druglikeness.®> Various azole moieties are
omnipresent in organic compounds endowed with diverse biolog-
ical activities and are often included in fragment screening
libraries.* As an alternative to the costly protein/ligand X-ray crys-
tallography platform,” NMR-based approaches® have been
employed as a time- and cost-efficient way to identify fragment
hits, ever since the conceptual introduction of FBDD in 1996.”
Methyl groups bound to a heteroatom, a (hetero)aromatic ring or
a carbonyl group that give a standalone, uncoupled signal in the
'H NMR spectrum and thus facilitate NMR fragment screening,
are desired structural elements in a fragment library.® N,N-
Dimethylamino-substituted azoles combine the above-mentioned
features (privileged core and ‘NMR screening-friendly’ methyl
groups) with the solubilizing character of the nitrogen atom.
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Herein, we describe a new and convenient method for the prepara-
tion of such compounds, many of them fragment-like,” in a diver-
sity-oriented fashion from readily available precursors and 2-(1H-
benzotriazole-1-yl)-1,1,3,3-tetramethylaminium tetrafluoroborate
(TBTU).

In the course of preparing an array of 1,2,4-oxadiazoles from
amidoximes and carboxylic acids via TBTU activation as described
in the literature,'® the carboxylic acid coupling partner was not
added to the reaction mixture by accident. This resulted in the con-
version of amidoxime 1a into 5-(dimethylamino)-1,2,4-oxadiazole
2a which was isolated in 63% yield. This transformation is quite
similar to the known cyclization of amidoximes to 1,2,4-oxadia-
zoles brought about by the action of Vilsmeier salt (Scheme 1).!!
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Scheme 1. Serendipitously discovered transformation of 1a into 2a and the
structures of TBTU and Vilsmeier salt.
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Scheme 2. Synthesis of N,N-dimethylamino-substituted azoles investigated in this
work.

Since Vilsmeier salt needs to be prepared prior to use'? and cannot
be stored and used as an off-the-shelf reagent, we viewed TBTU as

Table 1
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being a potentially attractive alternative, particularly for small-
scale parallel chemistry applications where the convenience of
using a stable, solid reagent is likely to be of importance.'® Consid-
ering that no such application of TBTU or its analogs (e. g., HATU or
HBTU) had been described in the literature, we set off to investi-
gate the substrate scope of the newly identified reaction.

Since the use of Vilsmeier salt has been applied to the synthesis
of other azoles besides 5-(dimethylamino)-1,2,4-oxadiazoles such
as 2a, including various benzazoles,'*'” we included o-hydrox-
yarylamines 3a-f in the selection of substrates hoping to obtain
the corresponding arene-fused 1,3-oxazoles 4a-f. In addition,
although no such reaction had been described in the literature nei-
ther for Vilsmeier salt nor for TBTU or its analogs, we also
attempted to transform acyl hydrazines 5a-d, carboximidohy-
drazides 7a-b and thiohydrazides 9a-d into 1,3,4-oxadiazoles 6a-
d, 1,2,4-triazoles 8a-b and 1,3,4-thiadiazoles 10a-d, respectively
(Scheme 2). As evident from the data presented in Table 1, the
reaction with TBTU readily transformed all these substrates into
the respective N,N-dimethylamino-substituted azoles.

Preparation of N,N-dimethylamino-substituted azoles 2, 4, 6, 8 and 10. (See above-mentioned references for further information.)

Entry Substrate Product MW Isolated yield (%)
1 N-OH N-o 267 63
o) o )y~
NH, 1a NAN/
|
2 N-OH N-q 296 69
BochC>—</ Boch/\:>—</ _l
1p NH2 NTSN—
2b |
3 N—-OH N\O 197 43
4~ =<2
NH, N ~
1c N
2c /
4 N—-OH N‘O 268 27
Boc—N ¢ Boc—NQ—( _L
1d NH, N ~
2d |
5 H,N NOL / 594 55
W
N =N N N \
¢ N ow !
TrO N,N TrO N’N
~% ~
- 1e!” L 2e
K K
6 N—-OH N~ 190 45
— NH, = N7 N
2a |
7 O,N NH, O,N N 229 87
| T
OH o) \
3a 4a
8 HaC NH, HsC N 176 63
X T
o OH o
4b
9 NH, N / 196 61
I -
cl OH cl o
3c
10 NH, Ny 239 75
/C[ 7N
Br OH Br o
3d
11 N NH; NN 185 64
| | S—N
L. oA Z=~0 \
€ 4e
12 / 162 61

o z
I I
5

w

=
'S
=

(continued on next page)



Download English Version:

https://daneshyari.com/en/article/7828614

Download Persian Version:

https://daneshyari.com/article/7828614

Daneshyari.com


https://daneshyari.com/en/article/7828614
https://daneshyari.com/article/7828614
https://daneshyari.com

