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THE REACTION OF 3,5-DIMETHYL-1,4-DINITROPYRAZOLE WITH AMINES.

A NOVEL REACTION CF A N—-NITROPYRAZOLE.:L
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Gorlaeus Laboratory, The University, Leiden, The Netherlands

The reaction in alcchel solution of 3,5-dimethyl-l,4=-dini-
tropyrazole (4) with the secondary amines (5a-b) and with
triethylamine (10) afford 3{(5)-hydroxymethyl-5(3)-methyl-li=
nitropyrazole (7) and the 3(5)-alkoxymethyl-5(3)}wmethyl-buni-
tropyrazoles (8a-c) presumably formed via an elimination-addi-

tion mechanlism involving a diazafulvene intermediate (9),

Virtually N-nitroazoles are unique chemical compoundsz. In a previous
paper3 we reported that 3- and 4-substituted N-nitropyrazoles react with
secondary amines as nucleophiles in two ways. First, a 'cine' substitu-
tion reaction on the S-position in the ring for the 1,4-dinitropyrazoles
(1) with the nucleophile coming in ortho to the leaving group affording

3(5)-N,N-disubstituted amino pyrazoles {2). And secondly, a nucleophilic

NO, R NOy R R=HiCH,
RONH & Z/ J— R;NﬂN + HNO,
2 N N
]
NO, H

(1) @)
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substitution on the nitrogen of the Nenitro group of 1,3-dinitropyrazo-

le (3) affording N-nitroamines besides 3(5)-nitropyrazole.

NO, NO
&) , rh
RyiiH N o,
(3)

Expecting to divert the nucleophilie attack from the ring to the nitro-
gen of the N-nitro group in 1,4%-dinitropyrazole by blocking the S-position
in the pyrazole ring, we reacted 3,5-dimetnyl-l,4-dinitropyrazole {(4)
(0,01-0,05 mole )} with secondary amines (1-2 eguivalents)} while maintai-
ning the temperature below 30°C. However, the producis obtained from the
reaction with morpholine (5a) in ethanol solution were N-nitrosomorpholi-
ne {6a), 3(5)-hydroxymethyl-5(3)emethyl-4-nitropyrazole (7) and 3(5)-eth-

oxymethyl-5(3)-methyl-b-nitropyrazole (8a). Similarly, from the reaction

NQO2, CHs . NO,, ChHy NO,  CHy
[:\j] + ROH + CH?,'[r?N — [Nj +HOCH2QN + ROCH, /N}N
o ll102 NO H H
(o) {4 (6) N 8%
(53,620 X=0 (8a) R=Er
(sh,6b) X=Chp E::)) };j:l_

of {4) with piperidine (5b} in ethanol solution Nenitrosopiperidine (&b),
(7) and (8a) were obtained.

The nitrosamines (fa-b) were identified by comparison of their mass angd
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nmr spectral data with those reported in the 1iteratureh‘5. The hydroxy-
methylpyrazole (7), mp 155°C, was independently synthesized by nitration
according to the procedure of Morgan and Ackerman6 of 3(5)~-hydroxymethyl-
5(3)-methylpyrazole. The structure assignment of (8a), mp 137°C, was based
particularly on its 130~nmr spectrum showing signals for two separate CH

2

carbons and for two separate CH, groups in addition to the signals for the

>

aromatic carbon atoms?.
Performing the reaction of (&) with {5a) in isopropanol solution affor-

ded 3(5)-isopropoxymethyl-5(3)-methyl-l-nitropyrazole (8b)?, mp 101-102°C,

besides (6a) and (7)., On the other hand, the reaction of (&) with (5a)

Reaction of (4) with amines in various solvents

amine solvent yields in % based on (&)
(5a) EtOH (6a) 74 {(7) 81 (8a) 18
(5a) EtOH (6b) 50 (7) 75 {8a) 24
(5a) CH5CN (6a) 45 (7) 81 -

(5a) iPrOHf (6a) 80 (7) 71 (8b) 16
(10) iProH - (?) 67 (8v) 15
(20) Eton® - (7) 57 (8a) 37
(10) MeOR™ - (7) 4 (8e) 4o

fx@flux for two hours; ¥anhydrous conditions

performed in acetonitrile as solvent only afforded {6a) and (7) (see ta-
ble). From these results we assumed that we were not dealing with a nucle-
ophilic attack on the nitro group but with an eliminstion-addition reaction
with the diazafulvene (9) as an intermediate., Recently Freeman8 and Bur-

9

gess” et al reported on other diazafulvenes as intermediates in eliminati-
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NO; CHs NO,  &H;

erﬁ;\,_.;gg% c\)u —  RONH-HNO, + CHs= NaN

it
9

\
r : RO~CH2 [ N
H

(7;8a-¢)

on-addition reactions. To test this assumption we treated (4) with tri=-
ethylamine (10) in isopropanol solution and we obtained indeed both (7)
and (8b) in the same ratic as in the reaction with (5a).

A1l these reactions were performed in reagent grade solvents under non-
anhydrous conditions therefore resulting in the formation of both (7) and
(8a-c). Anticipating only formation of (8) by perfﬁrming the reaction
with (10) under anhydrous conditions, (4) was treated accordingly in eth-
anol and in methanol solution. However, after workup;'in both cases (7)
was also obtained besides the expected produéts (8) and 3(5)-methoxyme-—
thyl-5(3)-methyl-b-nitropyrazole (8c), np 103°C, albeit in much smaller
ratio than in the former reactions (see table). Presumably (7) is also
formed from (9) in the workup procedﬁre i.e¢. the separation of the reac-
tion mixture by column chromatography over silicalo. The fact that the re-
action mixtures are bright orange colored solutions whereas both (%) and
the reaction products (7} and (8a-c) are colorless or light yellow colo-
red compounds might support the assumption of a diaszafulvene as an inter=

mediate.
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