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Structure of Dimetridazole at 293 K 
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Abstract. 1,2-Dimethyl-5-nitroimidazole, CsH7N302, 
Mr = 141.13, orthorhombic, Pmcn, a =  6-5847 (8), b 
=9 .1511(10) ,c=10 .9548(8) ,~ ,  V=660.1(1)  A 3, z 
=4 ,  Dm = 1.41, Dx = 1 .420Mgm -3, a ( M o K a ) =  
0.71073/~, p, = 0.105 mm-1,  F(000) = 296, T = 
293 K, final R = 0.042 for 601 unique observed [F_> 
4tr(F)] reflections. The non-H atoms of the molecule 
lie in the crystallographic m-mirror plane. Two dif- 
ferent hydrogen bonds are present. 

Experimental. Colourless crystals obtained from 
saturated Me2SO solution and used for density meas- 
urements by flotation in n-heptane/CC14. Prismatic 
crystal, with approximate dimensions 0.7 × 0.3 x 
0-3 mm, was mounted on Stoe STADI-4 four-circle 
diffractometer with graphite-monochromated 
Mo Ka (reflection 200) radiation. Crystal decay 
reduced by surrounding the crystal with a glue layer. 
Space group, Pmcn, determined from observed sym- 
metry and systematic absences hOl (l = 2n), hkO (h + 
k = 2n). Non-centrosymmetric equivalent positions 
of this space group are ~ - x, y, z; x, ~ - y, 1 + z; and 
1 + x, ~ + y, ~ - z. Pnma is standard. Unit-cell dimen- 
sions obtained by least-squares refinement of accur- 
ately determined 20 values of 26 reflections with 18 
_< 20 _< 25 °. These values were calculated as the 
differences between the to values corresponding to 
the measured positive and negative 20's. X-ray inten- 
sities were collected in the to/20 scan mode up to 
max. (sinO)/,~ = 0.65 A-~ and for 0 _< h _< 9, - 12 _< k 
_< 12, - 14 _< 1 _< 0. Friedel equivalents were not col- 
lected. For all reflections, peak profiles of 96 steps 
were stored. Intensities of three standard reflections 
(400, 041, 116), monitored every 2 h of radiation, 
showed an average decrease in intensity of 4.2% in 
38 h radiation. The reflection intensities were 
rescaled using a cubic regression curve. 1691 reflec- 
tions were measured. Symmetry-related reflections 
were averaged to give 824 unique reflections of which 
601 were considered observed with F > 4tr(F); Rint = 
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0"020. Data reduction with the peak-profile analysis 
program D R E A M  (Blessing, 1987). Lorentz and 
polarization corrections were applied. Structure 
factors were calculated with scattering factors from 
International Tables for  X-ray Crystallography (1974, 
Vol. IV, Table 2.2B) and contracted hydrogen form 
factors from Stewart, Davidson & Simpson (1965). 
Anomalous-dispersion corrections were performed 
for all non-H atoms (Ibers & Hamilton, 1964). The 
phase problem was successfully solved by direct 
methods using M U L T A N 8 2  (Main, Fiske, Hull, 
Lessinger, Germain, Declercq & Woolfson, 1982) 
which revealed the positions of all non-H atoms. 
Full-matrix least-squares refinements were performed 
on F, first isotropically and next anisotropically. All 
H atoms were located in a difference map. All methyl 
H atoms were given a temperature factor, Biso, of 
8.0 A 2. For H4, Biso was fixed at 4.0 A 2. All H-atom 
positions were refined. An isotropic extinction 
parameter, g = 4.0 (3) x 10-5, defined as F~, corrected 
= F~, uncorr~ted/(1 + gL p F 2, uncorrected), was  also 
refined, w = 4F2/[tr2(F 2) + (0"02F2)2]. Final R = 
0.042, wR = 0"059, with S = 2.59. Largest parameter 
shift/e.s.d.=0.03. The residual electron density 
varies between -0-15 and 0.21 e ~  -3. The number 
of reflections per refined parameter 601/74 = 8-1. All 
calculations were performed on a Digital PDP-11/73 
and MicroVAX 2000 microcomputer using 
S D P / V A X  (B. A. Frenz & Associates Inc., 1985) and 
P A R S T  (Nardelli, 1983). An O R T E P  (Johnson, 
1976) view of the title compound with the atomic 
numbering scheme is shown in Fig. 1. The final 
atomic coordinates and equivalent isotropic thermal 
parameters are given in Table 1. Bond lengths, bond 
angles and selected torsion angles are given in Table 
2.:I: Fig. 2 shows the stacking along the a axis and the 
electrostatic packing forces N3(6- ) . . .N51 ' (6  +).  

:~ Lists of structure factors and anisotropic thermal parameters 
have been deposited with the British Library Document Supply 
Centre as Supplementary Publication No. SUP 54400 (6 pp.). 
Copies may be obtained through The Technical Editor, Interna- 
tional Union of Crystallography, 5 Abbey Square, Chester CH1 
2HU, England. 
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Table 1. Atomic coordinates and equivalent isotropic 
temperature factors (A 2 x 102) 

E.s.d.'s on the least significant digit are given in parentheses. 
Starred temperature factors are isotropic and were fixed. 

U~q = (1/3)Y,Y.j Uuai*aj*a,.a j. 

x y z U~q 
N1 0.250 -0.0479 (2) 0-8703 (1) 3.77 (4) 
C2 0.250 -0.1670 (2) 0.9436 (2) 4.16 (5) 
N3 0-250 -0.1311 (2) 1.0613 (1) 4.60 (4) 
C4 0-250 0.0167 (2) 1.0647 (2) 4.18 (5) 
C5 0.250 0.0699 (2) 0.9491 (2) 3.89 (4) 
Cll  0.250 -0.0517 (3) 0.7368 (2) 6.07 (6) 
C21 0.250 -0.3196 (3) 0.8978 (2) 6.45 (6) 
N51 0.250 0.2177 (2) 0.9127 (2) 5.13 (5) 
052 0.250 0.3099 (2) 0.9938 (2) 7-82 (5) 
053 0-250 0.2488 (2) 0.8045 (2) 8.44 (6) 
HllA 0.250 -0.143 (4) 0.708 (3) 10.1" 
Hl lB 0.150 (3) 0.004 (2) 0.705 (1) 10.1" 
H21A 0.250 -0.386 (4) 0.961 (3) 10.1" 
H21B 0-337 (3) -0.331 (2) 0.841 (2) 10.1" 
1-I4 0.250 0-067 (2) 1.143 (2) 5.1" 

Table 2. Bond lengths (A), bond angles (o) and 
selected torsion angles (o) 

N1--C2 1.353 (2) N51--O52 1.225 (2) 
C2--N3 1.330 (2) N51--<)53 1.219 (2) 
N3---C4 1.353 (3) CII - -Hl lA 0.89 (4) 
C4----C5 1-358 (3) C1 I--H11B 0.90 (2) 
C5--N1 1.381 (2) C21--H21A 0.92 (3) 
N1---Cll 1.463 (3) C21--H21B 0.85 (2) 
C2--C21 1.485 (3) C4---H4 0.98 (2) 
C5--N51 1.410 (3) 

C2--N1--C5 104.9 (1) CA--CS---N51 127.4 (2) 
C2--N1---CI 1 125.0 (1) N1--Cll--H11A 112 (2) 
CS---N1--C11 130.0 (1) N1---Cll--H11B 112 (1) 
N1--C2--N3 112.1 (I) HIlA- -Cl l - -Hl lB  113 (2) 
N1--C2--C21 123.8 (2) C2--C21--H21A 112 (2) 
N3---C2--C21 124.0 (2) C2--C21--H21B 111 (1) 
C2--N3--C~ 105-9 (2) H21A----C21--H21B 118 (2) 
N3---C4----C5 109.4 (1) C5---N51---4)52 117.1 (2) 
N3----C4--H4 120 (1) C5--N51---O53 119.9 (2) 
C5----C4--H4 131 (1) O52--N51---4)53 123.0 (1) 
N1---C5---C4 107.6 (2) 
N1---C5---N51 124.9 (2) N1---C2---C21--H21B 46 (1) 

C2--N1----Cll--HllB 128 (1) 

Inspection of non-bonding distances shorter than the 
sum of the van der Waals radii reveals the hydrogen 
bonds summarized in Table 3. 

Related literature. Nitroimidazoles are generally 
known as antiprotozoic drugs (Edwards, 1981). 
Accurate structural parameters on unsubstituted 
imidazole have been reported by McMullan, Epstein, 
Ruble & Craven (1979). 

The authors are indebted to J.-P. Van Cuyck for 
his valuable help in preparing the pictures and to the 
Merck, Sharp & Dohme Research Laboratories, 
Rahway, New Jersey, USA, for providing the title 
compound. 

T a b l e  3. Geometry o f  intra- and intermolecular hydro- 
gen bonds (A, o) 

E.s.d.'s on the least significant digit are given in parentheses. 
H-atom positions are normalized to C - - H  = 1-06 and 1-08 A.* 

D---H.. .A D - - H  D'"A H'"A D--H-. .A 
C1 l--H11A...N3 i 1.06 3.482 (3) 2.459 (2) 161.8 (1) 
C4--H4...O53 il 1.08 3.392 (3) 2.341 (2) 163-7 (1) 

Symmetry code: (i) +x ,  - y  -½, + z - l ;  (ii) +x ,  - y +  ½, + z +  ½. 

* Allen, Kennard,  Watson, Brammer, Orpen & Taylor (1987). 

Fig. 1. ORTEP (Johnson, 1965) plot of  the title compound  with 
atomic numbering scheme. The ellipsoids enclose 50% probability. 

X 

Fig. 2. PLUTO (Motherwell & Clegg, 1978) plot  of  the crystal 
showing the packing along a. Dashed lines indicate hydrogen 
bonds. 
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