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ABSTRACT* . 'The nitroethylation 01 amines is demonstrated to be a general 
reaction for bases In the pKa range of 2 - 8 and that it proceeds tnrough a key 
intra-molecular mencling step. The reaction, illustrated with aromatic amines, 
aliphatic orlines and heterocyclic bases, offers inter alla attractive routes to -- 
tiiverse hetcrocyclic systems. 

We have recently shown that nitroethylene can be readily prepared, stored 

and handled and that it is a reagent of promiseL. This communication demons- 

trates tndt 'he nixoetnylatlon 01 amines, namely, 

-!-CY2CH2i'02 

-B-x + I12C=CHN02 W 

. . cnange, is a reaction of great utility in the synthesis of a 

variety of synthons. A novel and surprising feature of this reaction is that 

1t 1s effective r:ith nitrogen oases only in the 2-8 pKa range (MART I,11 & III) 

:rith best -yields around pKa 5-6. Whilst the failure of amines of lower PI<, can 

be understood on tnc basis of low basicity, the absence of adducts with amines 

oT hiyner pi(a is now rationalizcxi, on tne basis 02 events outlined below: 
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In the case of amlnes of pKa lower than 2, the reaction 1s not observed 

because of equation 1. We propose that nitroethylatlon results An cases where 

the initially formed zwltter ionic compound (equation 1) undergoes effective 

intramolecular self-quenching (equation 3). The absence of nltroethylatlon of 

amines of pKa higher than 8, could be due to factors that promote the 

polymerization of the initially formed zwitter ion (equations 2,4+5)2, since in 

these cases the nitroethylatlon (equation 3) is not important because of the 

weakly acidic nature of the adduct. That the polymerzation LS lnltlated by 

the nztrogen base in evident frun the fact that the polymers invariably 

incorporated the base (IR). Good support for the lntra-molecular quenching 

step (equation 3) has been obtained from nitroethylatlon studies with hetero- 

cycle nitrogen bases. Pyridlne, lnsplte of favourable pK,, gave, with nltro- 

ethylene, In protlc and aprotic media, only polymers. In this case, the 

lnitlally formed intermediate (equation 1) lacking opportunity for Antra- 

molecular neutralization, undergoes polymerization, 111 preference to proton 

abstraction fran solvent. Further, pyrazoles having opportunity for intra- 

molecular proton transfer (equation 3) underwent smooth nitroethylatlon, in 

sharp contrast to imidazole, which, although having favourable pK,, as is the 

case with pyrazole, but not the opportunity for intra-molecular quenching, 

gave, under various conditions, only polymers7, The synthetic utility of this 

novel facet of nitroethylatlon has been illustrated with the smooth nitro- 

ethylatlon of the unusual substrates, 2-hydroxypyrlmidine and 4-hydroxy- 

quinazoline, leading to products of exceptzonal synthetic potential(CHART III). 
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CHARTS I, II & III sununarzze data fran a number of experlments.3 The 

results, inter u, repeatedly demonstrate the correlation between pKa and 

nltroethylation 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 retalnlng the nitro function, coupled with the criterion in terms of 

PK,O should make nltroethylatlon of amlnes an important reaction. 
4,5 



No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

,a b ,c sl PE 
6 

a 

H H H H 4.60 

Me H H H 4.85 

Ph H H H 0.85 

H Me H H 4.45 

H H Me H 4.72 

H H H Me 5.10 

H OMe H H 4.52 

H OEt H H 4.47 

H Cl H H 2.64 

H H Cl H 3.50 

H H H Cl 3.98 

H H H F 4.60 

90 

96 

0 

94 

93 

90 

85 

86 

30 

70 

85 

97 

37 13 

155/3mm 14 

15 

syrup 16 

37 17 

83 18 

35 19 

38 20 

syrup 21 

150/3mm 22 

70 23 

140/2mm 24 

CHART II 

_a 2 c s! pE6 _ 
a 

Yld 

H H H Br 3.86 83 

H NO2 H H -0.26 0 

H H NO2 H 2.47 45 

H H H NO2 1.11 0 

HCOaMe H H 2.23 72 

H NH2 H H 4.47 60 

H H NH2 H 4.98 50 

H H H NH2 6.16 74 

H H H ArNH2 4.89 60 

H -C4H4 - H 3.92 74 

H H -C4H4- 4.16 66 

H -COC6H4CQ H 2.0 20 

mb PTE OC 
51 

75 

85 

97 

60 

131 

177 

71 

87 

193 

NITROETHYLATION OF NON-ARCMATIC AMINES****_a 
Ia H2C=CHN02, RT 

benzene, 24 hr 
* 

b-NGn,CH2N02 

No --z 

25 

26 

27 

28 

29 

30 

31 

b-N’ 
\H 

9 b P@ 
a 

H H2NCS -1.0 

H H2NC0 0.18 

CC-_(CH2)5 0.3 

CH2-(CH2)4 10.98 

H E-CH2 7.59 

H CN-CH2 5.34 

H MeSCH2CH2CHE 7.33 

0 - 32 

0 - 33 

0 - 34 

P - 35 

59 70 36 

90 90/.3mm 37 

46 llO/.lmm 38 

CHART III 

S k 

H Me2CHCH2CHE 7.57 96 12O/.lmm 

H Indolyl- 7.35 55 syrup 
CH2CHE 

CH2-( CH2) 2-CHE8.5 49 syrup 

H Ph-CH2 9.35 P - 

H H2N-(CH2j6 10.93 P - 

H 
'gHll 

11.1 P - 

C5H9 c5H9 11.0 P - 

No. 

39 

40 

41 

**** 
NITROETHYLATION OF HETEROCYCLIC BASES 

Base pK6 
a 

Base 

2-OH-pyrimidlne 2.15,9.2 66 185 42 4-OH-qumazolxne 2.9.8 95 118 

3,5-(Me) 2pyrazole 4.38.12 96 110/.4 43 Imidazole 7.14.5 P - 
mm 

3,4,5(Me) 3pyrazole5.1.13 98 35 44 8-OH-qumolme 5,9.8 P - 

*** All compounds gave analytxal results in excellent agreement with that 
anticipated; 
1530, 

the nitroethylated products exhlblted typical IR: Vmax(3300(NH), 
l360(NO )an-1) and NMR6(4.5(t,-CH -NO ),3.8(mr-NH-CH 1). 

are brightly goloured because of charge 2 2 
All adducts 

ran fer interactio s 2 involving the 
aromatic system (Nos. 8-orange, 13-red, 20-green, all others yellow). 
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CHART I 

NITROETHYLATION OF ARCMATIC AMINES*** 

c b 
c b 

d 
u- 

/ \ N/’ 
$C=CHN02 ,RT, benzene, 12 hr ,d 
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Nos. 18 to 21 gave the his-adducts, 

Nos. 21:benzidine, 22:w_naphthylamine, 23: ~naphthylamine, 24. l-anino- 
anthraquinone 

***k P=Polymer; 27: caprolactam; 28: piperidine; Nos. 29,31,32,>3 and 34 
(E=COC&le) from D. Ranganathan, S. Ranganathan, C.B. Rao and K. -:cc..ivan 
Svnthesis, 865(1980); Yields based on hydrochloride. For 29. his-add&: 46/k, 
mono-adduct: 13%. For 33: bis-adduct: 13;., mono-ndduct: 42/o. KO.3O:ii iYCII CI: _ r\, 
preparation: A.:i. Cook, I. Iieilbron and A.L. Levy, J. Cnem. Sot., 201(L1948); 

analysis, IR and iQ4R as in ***. 
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The rapid nydroxide (trace) mediated polymerization of nltroctnylene is 
initiated by nitronate. 

In a typical nitroethylation experiment, 10 mmoles of nitroethylene as a 
10% solution in dry benzene is added., in drops, to a stirred and cooled 
(-loo) solution of 10 nunoles of the amine in *e 50 ml of dry benzene. The 
reaction mixture is left stirred. for 12 hr, solvents evaporated and tne 
residue chrcmatographed over a short column of slllca gel. EluLion with 
benzene followed by evaporation of solvents gave tne nitroethylatcd product, 
which was crystallized or distilled. 

The importance of nitroethylation of amines was recognized a5 early as 
1919 by Wieland and Sakellarios (a., 52, 898 (1919). llowevcr theirs and 
subsequent commendable endeavours by Yeath and Rose (J. Chum. SOC., 1486 
(1947), Bachman and Welton (J 

-=iZ%%Zj: 
12, 208 (19471 and Yopff and 

Copaul (!iclv. Chum. Acta, Q, failed to attract notice, most 
probably because either nitrocthylene was presumed as an lntcrmedlate or 
the conditions for its generation unacceptanly harsh. 
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