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Abstract—Two simple procedures for the selective protection of the ring N of aminopyrazoles as tert-butoxycarbamate (Boc) in
high yields are reported; several other protecting groups (Cbz, Bn, SEM) can be introduced using the one-pot procedure (method
B). The N-Boc protected aminopyrazoles are acylated at the exocyclic NH, group and subsequently deprotected to give the
corresponding 3-acylaminopyrazoles in high yields. This procedure is applicable for the rapid parallel synthesis of 3-
acylaminopyrazoles. © 2003 Elsevier Science Ltd. All rights reserved.

Aminopyrazoles are tautomerizable C-amino azoles
with an amidrazon structure.! They are of considerable
interest in the pharmaceutical and agrochemical indus-
try for the discovery and development of new drugs*
and agrochemicals®® based on single and parallel syn-
thesis approaches. Aminopyrazoles are also convenient
starting materials for the synthesis of pyrazolo-
pyrimidines® or reactive dienophiles in [4+2] cycloaddi-
tion reactions.*

In connection with a recent medicinal chemistry pro-
gram we required a route to 3-acylaminopyrazoles. The
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selective acylation at the exocyclic NH, group has been
reported;> however, in our hands, these and many other
conditions gave mixtures of different amides which
proved difficult to separate and purify; the desired
3-acylaminopyrazoles were isolated in low yields
(<10%). The treatment of aminopyrazoles with 2 equiv.
of the acylating agent followed by the selective
saponification® of the acyl group attached to the ring
nitrogen gave improved yields (20-60%), however isola-
tion and purification of the reaction products often
required preparative HPLC. Additionally, certain di-
acylated aminopyrazoles, in particular those possessing
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Scheme 1. Reagents and conditions: Method A: (i) (Me;Si),NH, Me,SiCl; (ii)) Boc,O, MeCN. Method B: CH,Cl,/aq. KOH,

Boc,0.
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electron poor acyl groups were easily hydrolyzed com-
pletely under a variety of different saponification condi-
tions. Summarized, the conditions tried proved
unsatisfactory and unacceptable for parallel synthesis.

We now describe two convenient procedures to protect
the ring N of aminopyrazoles with the Boc or Cbz
group; selective carbamoylation of the ring N of
aminopyrazoles has to our knowledge not been
described. Treatment of the aminopyrazole 17 either
with (Me,;Si),NH in the presence of Me;SiCl followed
by the addition of Boc,O in MeCN (Method A) or
directly with Boc,O in a biphasic mixture of aq. KOH
in CH,Cl, (method B) gave the Boc-protected 5-
aminopyrazole 2 in 65 and 75% vyield respectively,
together with 12 and 15% of the 3-aminopyrazole 3
after separation by chromatography on silica gel
(Scheme 1).

Method A—general procedure: A mixture of the
aminopyrazole (10 mmol) in (Me;Si),NH (30 ml) was
treated dropwise at 23°C with Me,;SiCl (100 mmol) and
refluxed for 5 h at 130°C. The resulting solution was
concentrated and the residue distilled (Kugelrohr) to
give a colorless oil. The crude silyl amine was dissolved
in dry MeCN (50 ml), treated portionwise with Boc,O
(10 mmol), stirred for 10 h at 23°C and for 2 h at 50°C
and concentrated. The residue was redissolved in
AcOEt (50 ml), washed with satd aq. NH,ClI soln and
brine, dried (Na,SO,), filtered, evaporated and purified
by chromatography on silica gel (gradient CH,Cl,—
CH,Cl,:MeOH) to give the N-1 Boc-protected
aminopyrazoles.

Method B—general procedure: To a vigorously stirred
solution of the aminopyrazole (10 mmol) in CH,CI, (80
ml) was added 4.5 N aq. KOH soln (80 mmol), fol-
lowed by a soln of Boc,O (10.5 mmol) in CH,CI, (10
ml). After 1.5 h the phases were separated and the
organic phase washed with water and brine, dried
(Na,S0O,), filtered, evaporated and purified by chro-
matography on silica gel (gradient CH,Cl,—
CH,Cl,:MeOH) to give the N-1 Boc-protected
aminopyrazoles.

Similar results to 1 were obtained with the bicyclic
aminopyrazole 4% (Scheme 1). The Boc-protection
yielded derivatives 5 (Method A: 70%, Method B: 73%)
along with the isomer 6 (Method A: 12%, Method B:
13%) in good overall yields. The treatment of 4 with
benzylcarbamoylchloride (CbzCl) following Method B
gave 69% of the Cbz-protected 5-aminopyrazoles 7 and
10% of the 3-aminopyrazole 8. Additionally, using

Boc

Method B in the presence of reactive alkylating agents,
e.g. benzyl bromide or 2-(trimethylsilyl)ethoxymethyl-
chloride (SEMCI), led to protected S-aminopyrazoles 9
(50%) and 10 (54%).

The endocyclic N-H of 1 has a calculated'® pK, value
of 15.8 (£0.1)—thus acidic enough for an alkylation
under Mitsunobu-Tsunoda—Ito conditions;!! however,
exploratory experiments with 4-methoxybenzyl alcohol
in the presence of N,N,N’,N'-tetramethylazodicarb-
oxamide (TMAD) and Bu;P in CH,CI, proved low
yielding (data not shown).

The structures of the N-Boc/Cbz protected
aminopyrazoles’ were determined by 'H NMR
(CDCl,); most significant is the difference in chemical
shift for the exocyclic NH, group. The NH, resonance
of the 3-aminopyrazoles appear at 6 =2.9-3.3 ppm and
that of the 5-aminopyrazoles at much lower field (0 =
5.1-5.3 ppm) suggesting an intramolecular N-H---O=C
H-bond. These values are in accordance with the chem-
ical shifts reported by Ege et al.!?> for the reaction
products obtained from the selective acylation of the
ring N-1 of aminopyrazoles with isocyanates. Equally
characteristic is the significant downfield shift (ca. 0.3—
0.4 ppm) of the H-C(6) in 3 and 6 due to the magnetic
anisotropy of the C=0 bond of the neighboring N-Boc

group.

The Boc-protected aminopyrazoles 2 and 5 were
acylated with numerous acid chlorides (1.1-1.3 equiv.)
in the presence of "Pr,NEt (2 equiv.) in CH,Cl, using
parallel synthesis'® in high yields (e.g. 11, Scheme 2).
Subsequent cleavage of the Boc group was conveniently
achieved with a solution of 4 M HCl in dioxane to give
the 3-acylaminopyrazoles (e.g. 12, Scheme 2) as crys-
talline hydrochlorides in good to excellent overall yields
(80-95%); similiar results were obtained either with the
3-isomer alone (e.g. 6) or with mixtures of both isomers
(e.g. 5/6 ca. 6:1).

Typical procedure for the Boc cleavage: A soln of 11
(432 mg, 1 mmol) in dioxane (3 ml) was treated with a
soln of 4N HCI in dioxane (0.5 ml, 2 mmol), stirred for
5 h at 23°C and stored overnight at +4°C. The precipi-
tate was filtered off, washed with cold diethylether and
dried to give 12 (349 mg, 95%) as a white solid.

The single-crystal X-ray analysis of 11 (Fig. 1) revealed
the arrangement of both carbonyl groups in the n-plane
of the pyrazole ring and confirmed the '"H NMR assign-
ment of 11 and of the precursor 5. An intramolecular
H-bond exists between the exocyclic N-H and the
carbonyl oxygen of the Boc group (d(N-O): 2.68 A).
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Scheme 2. Reagents and conditions: (a) p-Biphenylacetic acid chloride, Pr,NEt, CH,Cl,, 90%; (b) 4 M HCI in dioxane, 95%.
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Figure 1. X-Ray structure analysis'* of 11: ORTEP!3 presen-
tation (ellipsoids enclose 50% of the electron density).
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