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2-(Nitroamino)pyridine 
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Abstract 
In the title compound, CsHsN302, the amino H atom 
was localized in the vicinity of the endocyclic N 
atom at a distance of 0.94(2),~, showing that the 
compound exists in the form of a zwitterion. Bond 
lengths and molecular planarity [within 0.048 (1)A,] 
correspond to an overall 7r-conjugated system. The mol- 
ecules are coupled as centrosymmetric dimers through 
short Nendo~H'" "Nexo hydrogen bonds. 

Comment  
2-(Nitroamino)pyridine is of potential interest as a 
non-linear material due to its overall conjugation and 
molecular polarity. Also, it is an effective reagent for the 
synthesis of 3- and 5-nitro-2-aminopyridines (Deady et 
al., 1979, 1982); knowledge of its structure could throw 
light on the reaction mechanism. 

The title compound undergoes an intramolecular 
amino H-atom rearrangement to give a zwitterion, (I), 
in the solid state. 
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Fig. 1. View of the title compound. Displacement ellipsoids are drawn 
at the 50% probability level. 
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Fig. 2. Projection of the structure down the b axis. Dotted lines denote 
hydrogen bonds. Arrows are for bonds to symmetry-equivalent 
atoms. 

Experimental 

2-(Nitroamino)pyridine was synthesized from 2-aminopyridine 
fol lowing the procedure  o f  Deady  et al. (1982). 2-Amino-  
pyridine was treated with concentrated H2SO4-HNO3 (1:1) at 
.273 K for 1 h. The mixture was neutral ized with aqueous NH3 
to pH 3. The crude product was recrystal l ized f rom aqueous 
ethanol. Single crystals were  grown by slow evaporation o f  an 
acetonitrile solution. 

Bond lengths and molecular planarity [within 
0.048 (1)A] correspond to an overall 7r-conjugated sys- 
tem (Allen et al., 1987). The intramolecular C3- -  
H3-..O1 hydrogen bond stabilizes the molecular pla- 
narity and is a factor facilitating nucleophilic attack at 
position 3 in the pyridinium ring. The molecules are 
coupled to form centrosymmetric dimers through short 
N l m H 1 . . . N 2  and C6---H6-. .02 bonds (Table 3). The 
dimers are further hydrogen bonded by relatively short 
CmH-. .O-type interactions. The molecules are plane- 
to-plane stacked alon~ the b axis, with an interplanar 
distance of 3.678 (3) A. 

Crystal data 

CsHsN302 Mo K a  radiation 
Mr = 139.11 A = 0.71073 ,~ 
Monocl inic  Cell parameters  f rom 22 
12 / a reflections 
a = 18.331 (4) .~ /9 = 21.54-22.25 ° 

o 

b = 3.678 (3) A # = 0.12 m m  - ]  
c - 17.052 (1) ~, T -  292 K 
/3 = 98.43 (2) ° Prismatic 
V-- 1137.3 ( 7 ) ~ 3  0.53 x 0.33 x 0.33 m m  
Z = 8 Colourless 
Dx = 1.624 Mg m -3 
Dm not measured  
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4 4 2  C 5 H 5 N 3 0 2  

Data collection 

Enraf -Nonius  C A D - 4  
diffractometer  

w-20 scans 
Absorpt ion  correction: none 
6136 measured reflections 
1692 independent  reflections 
1220 reflections with 

I > 3o-(/) 

R i m  = 0 . 0 4 4  

0max = 3 0 . 0  ° 

h = - 2 5  ~ 25 
k = - 5  ---, 5 
l - -  - 2 2  ~ 22 
3 standard reflections 

frequency:  120 min 
intensity decay: 1.6% 

Refinement 

Refinement  on F 
R = 0.043 
wR = 0.071 
S = 1.232 
1220 reflections 
95 parameters  
H atoms: see be low 
w = l/[cr2(F) + (0.045F) 2] 

( A / o - ) m a x  = 0 . 0 1 8  

Apmax = 0.143 e ,~-3 
Apmin = - 0 . 0 9 5  e A, -3 
Extinction correction: Stout 

& Jensen (1968), formula 
17.16 

Extinction coefficient: 
3 .976(6 )  x 10 -6  

Scattering factors from 
SDP/PDP (Enraf-Nonius ,  
1985) 

Tab le  1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters ( A  2)  

i * * Ucq = (1/3)~i~jU~a i a) ai.aj. 

x y z Ueq 
O1 0.41131 (6) -0.1925 (4) 0.15292 (7) 0.0545 (3) 
02 0.31355 (7) 0.0426 (4) 0.08584 (7) 0.0601 (3) 
N l 0.31503 (6) 0.0694 (3) 0.34356 (6) 0.0311 (2) 
N2 0.32041 (6) 0.0516 (4) 0.21382 (6) 0.0342 (3) 
N3 0.35095 (7) -0.0373 (4) 0.14993 (7) 0.0378 (3) 
C2 0.35668 (7) -0.0279 (3) 0.28721 (7) 0.0281 (3) 
C3 0.42603 (7) -0.1823 (4) 0.3142~4 (8) 0.0339 (3) 
C4 0.44784 (8) -0.2285 (4) 0.39414 (9) 0.0391 (3) 
C5 0.40256 (8) -0.1269 (4) 0.44970 (9) 0.0412 (4) 
C6 0.33611 (8) 0.0230 (5) 0.42173 (8) 0.0375 (3) 

Tab le  2. Selected geometric parameters (A, o) 
O1--N3 1.239 (2) N2---C2 1.360 (2) 
O2--N3 1.237 (2) C2---C3 1.407 (2) 
NI---C2 1.360 (2) C3--C4 1.370 (2) 
N1---C6 1.343 (2) C4--C5 1.399 (2) 
N2--N3 1.336 (2) C5--C6 1.358 (2) 

N3--N2--C2 119.4(1) O2--N3--N2 114.7(1) 
O1--N3--O2 121.4(1) N 1--C2--N2 110.1 (1) 
OI--N3--N2 123.9 (1) 

Tab l e  3. Hydrogen-bonding geometry (,4, o) 
D--H. • .A D--H H. • .A D. • .A D--H. • .A 

NI--HN1- • -N2 i 0.95 (2) 1.95 (2) 2.890 (3) 175.7 (18) 
C3--H3-.-O1 0.95 2.18 2.728(2) 115.4 
C4---H4.- .O1 ii 0.95 2.56 3.291 (2) 134.3 
C5--H5- • .O1 iii 0.95 2.60 3.509 (2) 160.3 
C6---H6. • .02 iv 0.95 2.54 3.300 (2) 137.5 
C6---H6-.-O2 i 0.95 2.55 3.161 (2) 122.1 

Symmetry codes: (i) ½ - x, ½ - y, ½ - z; (ii) 1 - x, y - ½, ½ - z; (iii) 
x,--½ - y ,  ½ +z; (iv)x, ½ - y ,  ½ +z. 

The H atoms bonded to C atoms were constrained to idealized 
positions, while the amino H atom was located from a 
difference Fourier  map and further included in the refinement.  
All H atoms were assigned isotropic U values of  0.0506 ,~2. 

Data  collection: CAD-4 Users Manual (Enraf-Nonius ,  
1988). Data reduction: SDP/PDP (Enraf-Nonius ,  1985). Pro- 
gram(s) used to solve structure: MULTAN11/82 (Main et al., 
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1982). Program(s)  used to refine structure: SDP/PDP. Molec-  
ular graphics: ORTEPII (Johnson, 1976). Sof tware  used to 
prepare material for publication: KAPPA (Macf~ek, 1992). 
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Abstract 
The bond lengths in the five-membered ring of the 
title compound, C3H3F3N4, (1), are equal within three 
standard deviations to those in 5-amino-3-nitro-lH- 
1,2,4-triazole. The amino group in (1) has a trigonal- 
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