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NITROETHYLENE: NITRCETYHYLATION OF AMINES
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ABSTRACT: The nitroethylation ol amines 1s demonstrated to be a general
reaction for bases in the pK; range of 2 - 8 and that it proceeds tnrough a key
intra-molecular guencaing step. The reaction, 1llustrated with aromatic amines,
aliphatic anines and heterocyclic bases, offers inter alia attractive routes to
diverse heterocyclic systems.

We have recenily shoun that nitroethylene can be readily prepared, stored
and handled and that 1t 1s a reagent of promlsel. This communication demons-

|

trates tnat ‘.he nicroetnylation of amines, namely, -N-il + H,C=CHNC, ———>

2 2
-1'-CH,CH_I'0, cnange, 15 a reaction oI great utility in the synthesis of a

varleiy gf iynthons. A novel and surprising feature of this reaction is that
1t 1s effective vwith nitrogen pases only in the 2-8 pKa range (CJART I,II & III)
11th best yields around pKa 5-6, Whilst the failure of amines of louer pKa can
be understood on tne basis of low basicity, the absence of adducts with amines

oZ hiyner pK1 1s novw rationalized, on the basis of events outlined belowr:
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In the case of amines of pKa lower than 2, the reaction is not observed
because of equation 1. We propose that nitroethylation results in cases where
the initially formed zwitter ionic compound (equation 1) undergoes effective
intramolecular self-quenching (equation 3). The absence of nitroethylation of
amines of pK higher than 8, could be due to factors that promote the
polymerizatlon of the initially formed zwitter ion (equations 2, 4+5) since in
these cases the nitroethylation (equation 3) 1s not important because of the
weakly acidic nature of the adduct. That the polymerization 1is 1initiated by
the nitrogen base in evadent from the fact that the polymers invariably
incorporated the base (IR). Good support for the intra-molecular quenching
step (equation 3) has been obtained from nitroethylation studies with hetero~
cyclic nitrogen bases. Pyridine, inspite of favourable pKa, gave, with nitro-
ethylene, in protic and aprotic media, only polymers. In this case, the
initially formed intermediate (equation 1) lacking opportunity for intra-
molecular neutralization, undergoes polymerization, in preference to proton
abstraction from solvent. Further, pyrazoles having opportunity for intra-
molecular proton transfer (equation 3) underwent smooth nitroethylation, in
sharp contrast to imidazole, which, although having favourable pKa, as 1s the
case with pyrazole, but not the opportunity for intra-molecular quenching,
gave, under various conditions, only polymers7, The synthetic utilaity of this
novel facet of nitroethylation has been illustrated with the smooth nitro-
ethylation of the unusual substrates, 2-hydroxypyrimidine and 4-hydroxy-
guinazoline, leading to products of exceptional synthetic potential{CHART III).
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CHARTS I, II & III summarize data from a number of experlments.3 The

results, anter alia, repeatedly demonstrate the correlation between PK and
nitroethylation and therefore this reaction could be tried with confidence in
other substrates as well. The wide spectrum of products presented in CHART I,
II & III each of which could be further structured in a variety of ways, with
or without retaining the nitro function, coupled with the criterion in texms of
pKa' should make nitroethylation of amines an important reaction.4'5
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CHART I
NITROETHYLATION OF AROMATIC AMINES*** b
c b a
a = 12h
d N/ H,C=CHNO, ,RT, benzene , 12hr . d N/
“H “CHLCH,NO,
6 b
Ne. 2 b ¢ 4 ©pK Ylid No. a D g 4 pK_ ¥Yid m_(.gé.,_ab
—2 T ) .2 ¢
1 H H H H 4,60 90 37 13 H H H Br 3.86 83 51
2 Me H H H 4.85 96 155/3mm 14 H NO, H H -0,26 0 -
3 Ph H H H 0.85 0 - 15 H H NO, H 2,47 45 75
4 H Me H H 4,45 94 syrup 16 H H H NO, 1,11 0O -
5 H H Me H 4,72 93 37 17 H COMMe H H 2,23 72 85
6 H H H Me 5.10 90 83 18 H NH, H H 4.47 60 97
7 H OMe H H 4.52 85 35 19 H H NH2 H 4,98 50 60
8 H OEt H H 4,47 86 38 20 H H H NH, 6.16 74 131
9 H Cl H H 2.64 30 syrup 21 H H H ArNH2 4,89 60 177
10 H H €1 H 3,50 70 150/3mm 22 H-C,H, - H 3.92 74 71
11 H H H Cl 3.98 85 70 23 H H ~C,H,= 4016 66 87
12 H H H F 4,60 97 140/2mm 24 H -COC.H,CO- H 2.0 20 193
CHART II
NITROF.‘.‘:THYLATION OF NON-AROMATIC AMINES***% .
/7
b—N" H,C=CHNO, ,RT b—N
H benzene , 24 hr CH,CHoNO9
No. a b ng pall %ng%g No. a b ng Yld m
—2 Y C —= )y T
25 H H/NCS -1.0 0 - 32 H Me,CHCH,CHE 7,57 96 120/.1lmm
26 H HNCO 0.18 0 - 33 H Indolyl- 7.35 55 syrup
2 CH. CHE
2
27 co—(cmz)5 0.3 0 - 34 CH2-( CH2) ,~CHE8.5 49 syrup
28 CHé—-(CH2)4 10,98 P - 35 H Ph-CH, 9,35 P -
29 H E-CH, 7.59 59 70 36 H HZN-(CH2)6 10.93 P -
30 H CN-CH2 5.34 90 90/.3mm 37 H c6H11 11,1 P -
31 H MeSCH,CH,CHE 7.33 46 110/.1mm 38 CgHg CgHg 11.0 P -
CHART III
% v i
NITROETHYLATION OF HETEROCYCLIC BASES 6
No, Base PK2 Yld %[)132 Xo. Base pPK, Yld %
—_ ) C —= Ty Toc
39 2-OH-pyrimidine 2.15,9.2 66 185 42 4-OH-quinazoline 2,9.8 95 118
40  3,5-(Me) jpyrazole 4.38,12 96 110/.4 43 Imidazole 7.14,5P -
mm
41 3,4,5(Me) 3pyrazole5.1.13 98 35 44 8-OH-quinoline 5,9.8 P -

*%% Al]l compounds gave analytical results in excellent agreement with that
anticipated; the nitroethylated products exhibited typical IR: Y (3300(NH) ,
1530, 1360(NO.)cn-1) and MMR 6(4.5(t,-CH,-NO.),3.8(m,-NH~-CH,)). ">F All adducts
are brightly %oloured because of charge %rangfer interactio%s involvang the
aromatic system (Nos. 8-orange, 13-red, 20-green, all others yellow).
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Nos. 18 to 21 gave the bis-adducts, namely,

H NO O,N
TR T R GO0
. OO
H H H H H o ON
18 19 20 21

Nos, 21:benzidine, 22:o naphthylamine, 23: fnaphthylamine, 24- 1l-amino-
anthraguinone

**%k P=Polymer; 27: caprolactam; 28: piperidine; Nos. 29,31,32,53 and 34

(E=COQMe) from D. Ranganathan, S. Ranganathan, C.B. Rao and K. “lesavan,

Synthesis, 865(1980); Yields based on hydrochloride. For 29. bis-adduct: 464,

mono-adduct: 13%. For 33: bis-adduct: 137%, mono-adduct: 42.. No.30:: ['CH. CI%,

preparation: A,.l. Cook, I. Heilbron and A.L. Levy, J. Cnem. Soc., 201(21945);
analysis, IR and NMR as 1in ***,
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