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Molecules of the title compound, C14H10INO2, apparently

containing a small proportion of the compound with a second

nitro group replacing iodo, are disordered across centres of

inversion. The molecules are linked into ordered chains by a

two-centre iodo–nitro interaction and these chains are linked

into sheets by C—H� � �O hydrogen bonds.

Comment

We have recently reported the molecular and supramolecular

structures of three isomeric (E,E)-1-(2-iodophenyl)-4-(nitro-

phenyl)-2,3-diazabuta-1,3-dienes (Glidewell et al., 2005). We

report here the structure of a further isomer in this series,

namely the title compound, (I). Compound (I) crystallizes in

the space group P21/c with Z0 = 0.5; the molecules are disor-

dered across centres of inversion and, for the sake of con-

venience, the reference molecule is selected as that lying

across (1
2,

1
2,

1
2) (Fig. 1).

The central –CH N—N CH– unit is strictly planar in (I)

and the substituents at each of the C N bonds adopt E

configurations; the aryl groups are only slightly twisted away

from the plane of the central spacer, as shown by the relevant

torsion angle (Table 1) and, similarly, the nitro group is almost

coplanar with the adjacent aryl ring. The occupancy of the

nitro group was found to be greater than that of the iodo

substituent with site-occupancy factors of 0.587 (4) and

0.413 (4), respectively. A similar phenomenon was found in

the isomeric compound (E,E)-1-(2-iodophenyl)-4-(2-nitro-
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phenyl)-2,3-diazabuta-1,3-diene, (II), where the molecules are

disordered across inversion centres in the space group C2/c. In

(II), however, the population of the nitro sites was smaller

than that of the iodo site. As in (II), we conclude that some

reorganization of the substituted aryl groups has occurred in

(I), either during the synthesis or the crystallization, and that a

small proportion of (E,E)-1,4-bis(3-nitrophenyl)-2,3-diaza-

buta-1,3-diene, (III), has cocrystallized with (I).

Atom I3 at (x, y, z), which is part of the molecule centred at

(1
2,

1
2,

1
2), can make two intermolecular contacts of possible

significance, either with another atom I3 or with nitro atom

O32, both at (1 � x, 2 � y, 1 � z), i.e. forming parts of the

molecule centred at (1
2,

3
2,

1
2). The key dimensions for these

intermolecular contacts are I� � �Ii = 3.148 (2) Å and C—I� � �Ii =

168.2 (2)�, and I� � �Oi = 3.317 (8) Å and C—I� � �Oi = 166.0 (2)�

[symmetry code: (i) 1 � x, 2 � y, 1 � z]. If adjacent molecules

along [010] are consistently aligned in a head-to-tail fashion,

then the two-centre iodo–nitro interaction generates a C(13)

chain (Starbuck et al., 1999). However, if adjacent molecules

are aligned in a head-to-head fashion, then the I� � �I contact

can only link the molecules in pairs.

The angular properties of the C—I� � �I interaction here are

consistent with generalizations proposed (Ramasubbu et al.,

1986) from the results of database analysis, namely that in

structures where X� � �X distances (X = halogen) are signifi-

cantly less than the van der Waals sum, the observed C—

X� � �X angles are clustered around either 180 or 90�. The short

I� � �I distance found in (I) is well below the conventional van

der Waals sum for an I� � �I contact (3.90 Å; Bondi, 1964) and

still well below the revised value (3.52 Å) established from the

polar-flattening model (Nyburg & Faerman, 1985). This may

point to an avoidance of such contacts in (I) wherever

possible; such contacts are readily avoided if the molecules

within each [010] chain are aligned in a head-to-tail fashion, so

that the disorder of the molecules is correlated within each

[010] chain; however, this correlation neither requires nor

implies any correlation of disorder between adjacent chains.

Thus we conclude that the molecules of (I) are linked into

[010] chains by a two-centre iodo–nitro interaction, and that

short I� � �I contacts are, in fact, absent from this structure.

There are two possible C—H� � �O hydrogen bonds within

the structure (Table 2), whose structural influence is intimately

bound up with the orientational disorder of the molecules.

Atoms C5 and C6 at (x, y, z), which are components of the

molecule centred at (1
2,

1
2,

1
2), itself part of the chain along (1

2, y,
1
2), act as hydrogen-bond donors, respectively, to atoms O32 at

(1 + x, 3
2 � y, 1

2 + z) and O31 at (2 � x, �1
2 + y, 3

2 � z), which

themselves are components of the molecules centred across (3
2,

1, 1) and (3
2, 0, 1), respectively, which are components of the

chain lying along (3
2, y, 1). A given aryl ring can act only as a

single donor of hydrogen bonds, and which of these is actually

formed by this pair of C—H bonds in a given aryl ring depends

only upon the relative orientation of the [010] chains

containing the potential donors and acceptors. If the chains

along (1
2, y, 1

2) and (3
2, y, 1) are aligned in a parallel fashion, they

will be linked by the hydrogen bond formed by C6, but if they

are aligned antiparallel they will be linked by the hydrogen

bond formed by C5. However, there will always be exactly one

such interaction present for each aryl ring. Regardless of the

local connectivity, the overall effect of the hydrogen bonds is

to link [010] chains into a (102) sheet.

By contrast with the occurrence of C—H� � �O hydrogen

bonds in compound (I), no such bonds occur in the isomer (II).

We note without comment that in both of these disordered

structures, (I) and (II), the unit cells are of markedly tabular

shape, with a short a dimension in (I) and a short b dimension

of 3.7952 (3) Å in (II).

Experimental

An equimolar mixture of 3-iodobenzaldehyde and 3-nitro-

benzaldehyde hydrazone (3 mmol of each) in methanol (20 ml) was

heated under reflux for 20 min; the mixture was cooled and the

resulting solid product, (I), was collected by filtration. Crystals

suitable for single-crystal X-ray diffraction were grown by slow

evaporation of a solution in 1,2-dichloroethane.

Crystal data

C14H10I0.82N3.18O2.34

Mr = 365.08
Monoclinic, P21=c
a = 3.8044 (2) Å
b = 15.0015 (11) Å
c = 11.6159 (8) Å
� = 90.658 (4)�

V = 662.90 (8) Å3

Z = 2

Dx = 1.829 Mg m�3

Mo K� radiation
Cell parameters from 1503

reflections
� = 3.5–27.5�

� = 2.02 mm�1

T = 120 (2) K
Block, yellow
0.22 � 0.10 � 0.08 mm

Data collection

Bruker–Nonius KappaCCD
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 2003)
Tmin = 0.665, Tmax = 0.855

7368 measured reflections

1503 independent reflections
1229 reflections with I > 2�(I)
Rint = 0.055
�max = 27.5�

h = �4! 4
k = �19! 17
l = �15! 15

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.054
wR(F 2) = 0.126
S = 1.32
1503 reflections
110 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2)P)2 + 2.587P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.40 e Å�3

��min = �0.93 e Å�3
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Figure 1
The molecule of (I), showing the atom-labelling scheme. Atoms marked
with an ‘a’ are at the symmetry position (1 � x, 1 � y, 1 � z).
Displacement ellipsoids are drawn at the 30% probability level.



Table 1
Selected torsion angles (�).

C2—C1—C11—N11 �5.9 (7) C2—C3—N3—O31 177.5 (7)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

C5—H5� � �O32i 0.95 2.51 3.279 (9) 138
C6—H6� � �O31ii 0.95 2.55 3.414 (8) 152

Symmetry codes: (i) xþ 1;�yþ 3
2; zþ 1

2; (ii) �xþ 2; y� 1
2;�zþ 3

2.

All H atoms were located in a difference Fourier map and then

treated as riding atoms, with C—H distances of 0.95 Å and Uiso(H) =

1.2Ueq(C). The refined values of the site-occupancy factors for the

nitro group and the I atom were 0.587 (4) and 0.413 (4), respectively.

Data collection: COLLECT (Hooft, 1999); cell refinement:

DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduc-

tion: DENZO and COLLECT; program(s) used to solve structure:

OSCAIL (McArdle, 2003) and SHELXS97 (Sheldrick, 1997);

program(s) used to refine structure: OSCAIL and SHELXL97

(Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003); soft-

ware used to prepare material for publication: SHELXL97 and

PRPKAPPA (Ferguson, 1999).

X-ray data were collected at the EPSRC X-ray Crystal-

lographic Service, University of Southampton, England. The

authors thank the staff for all their help and advice.
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(E,E)-1-(3-Iodophenyl)-4-(3-nitrophenyl)-2,3-diazabuta-1,3-diene 

Crystal data 

C14H10I0.82N3.18O2.34

Mr = 365.08
Monoclinic, P21/c
Hall symbol: -P 2ybc
a = 3.8044 (2) Å
b = 15.0015 (11) Å
c = 11.6159 (8) Å
β = 90.658 (4)°
V = 662.90 (8) Å3

Z = 2

F(000) = 357.6
Dx = 1.829 Mg m−3

Mo Kα radiation, λ = 0.71073 Å
Cell parameters from 1503 reflections
θ = 3.5–27.5°
µ = 2.02 mm−1

T = 120 K
Plate, yellow
0.22 × 0.10 × 0.08 mm

Data collection 

Bruker–Nonius KappaCCD 
diffractometer

Radiation source: Bruker-Nonius FR591 
rotating anode

Graphite monochromator
Detector resolution: 9.091 pixels mm-1

φ and ω scans
Absorption correction: multi-scan 

(SADABS; Sheldrick, 2003)

Tmin = 0.665, Tmax = 0.855
7368 measured reflections
1503 independent reflections
1229 reflections with I > 2σ(I)
Rint = 0.055
θmax = 27.5°, θmin = 3.5°
h = −4→4
k = −19→17
l = −15→15

Refinement 

Refinement on F2

Least-squares matrix: full
R[F2 > 2σ(F2)] = 0.054
wR(F2) = 0.126
S = 1.32
1503 reflections
110 parameters
0 restraints
Primary atom site location: structure-invariant 

direct methods

Secondary atom site location: difference Fourier 
map

Hydrogen site location: inferred from 
neighbouring sites

H-atom parameters constrained
w = 1/[σ2(Fo

2)P)2 + 2.587P] 
where P = (Fo

2 + 2Fc
2)/3

(Δ/σ)max < 0.001
Δρmax = 0.40 e Å−3

Δρmin = −0.93 e Å−3

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2) 

x y z Uiso*/Ueq Occ. (<1)

C1 0.7504 (11) 0.6384 (3) 0.6679 (4) 0.0200 (10)
C2 0.6444 (11) 0.7182 (3) 0.6152 (4) 0.0212 (10)
C3 0.6967 (12) 0.7970 (3) 0.6740 (4) 0.0213 (10)
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C4 0.8539 (12) 0.8002 (3) 0.7837 (4) 0.0242 (11)
C5 0.9582 (12) 0.7212 (3) 0.8335 (4) 0.0272 (11)
C6 0.9090 (11) 0.6408 (3) 0.7761 (4) 0.0233 (10)
C11 0.6901 (12) 0.5521 (3) 0.6116 (4) 0.0232 (10)
N11 0.5144 (10) 0.5455 (2) 0.5176 (3) 0.0237 (9)
I3 0.5582 (3) 0.91975 (8) 0.58541 (9) 0.0265 (4) 0.413 (4)
N3 0.583 (2) 0.8814 (8) 0.6238 (9) 0.0252 (18) 0.587 (4)
O31 0.6258 (19) 0.9487 (4) 0.6818 (6) 0.043 (2) 0.587 (4)
O32 0.462 (2) 0.8768 (5) 0.5263 (6) 0.047 (2) 0.587 (4)
H2 0.5389 0.7180 0.5407 0.025*
H4 0.8874 0.8553 0.8225 0.029*
H5 1.0649 0.7216 0.9078 0.033*
H6 0.9848 0.5868 0.8113 0.028*
H11 0.7845 0.4997 0.6459 0.028*

Atomic displacement parameters (Å2) 

U11 U22 U33 U12 U13 U23

C1 0.018 (2) 0.018 (2) 0.024 (2) −0.0010 (17) 0.0041 (17) 0.0003 (18)
C2 0.022 (2) 0.022 (2) 0.019 (2) −0.0007 (18) 0.0007 (17) 0.0005 (18)
C3 0.023 (2) 0.014 (2) 0.027 (2) 0.0026 (18) 0.0014 (18) −0.0027 (18)
C4 0.022 (2) 0.022 (3) 0.029 (2) −0.0053 (19) 0.0022 (19) −0.0063 (19)
C5 0.025 (2) 0.031 (3) 0.025 (2) −0.002 (2) −0.0034 (19) −0.004 (2)
C6 0.021 (2) 0.022 (3) 0.027 (2) 0.0025 (19) 0.0032 (18) 0.0032 (19)
C11 0.022 (2) 0.018 (2) 0.029 (2) −0.0017 (19) 0.0039 (18) 0.0010 (19)
N11 0.028 (2) 0.012 (2) 0.031 (2) −0.0023 (16) −0.0003 (16) −0.0021 (16)
I3 0.0386 (5) 0.0131 (6) 0.0279 (6) 0.0028 (4) 0.0015 (3) 0.0005 (4)
N3 0.023 (4) 0.023 (5) 0.029 (5) −0.007 (4) 0.000 (3) −0.010 (4)
O31 0.067 (5) 0.023 (4) 0.038 (4) 0.008 (3) −0.008 (3) −0.011 (3)
O32 0.077 (5) 0.015 (4) 0.047 (4) 0.005 (3) −0.030 (4) 0.002 (3)

Geometric parameters (Å, º) 

C1—C6 1.388 (6) C4—H4 0.95
C1—C2 1.402 (6) C5—C6 1.390 (7)
C1—C11 1.467 (6) C5—H5 0.95
C2—C3 1.379 (6) C6—H6 0.95
C2—H2 0.95 C11—N11 1.277 (6)
C3—C4 1.402 (6) C11—H11 0.95
C3—N3 1.458 (14) N11—N11i 1.428 (7)
C3—I3 2.172 (5) N3—O32 1.220 (13)
C4—C5 1.375 (7) N3—O31 1.222 (10)

C6—C1—C2 119.6 (4) C4—C5—C6 120.6 (4)
C6—C1—C11 119.4 (4) C4—C5—H5 119.7
C2—C1—C11 121.0 (4) C6—C5—H5 119.7
C3—C2—C1 118.4 (4) C1—C6—C5 120.8 (4)
C3—C2—H2 120.8 C1—C6—H6 119.6
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C1—C2—H2 120.8 C5—C6—H6 119.6
C2—C3—C4 122.5 (4) C1—C11—N11 121.9 (4)
C2—C3—N3 120.4 (5) N11—C11—H11 119.1
C4—C3—N3 117.1 (5) C1—C11—H11 119.1
C2—C3—I3 117.3 (3) C11—N11—N11i 110.9 (5)
C4—C3—I3 120.0 (3) O32—N3—O31 127.2 (12)
C5—C4—C3 118.1 (4) O32—N3—C3 115.3 (8)
C5—C4—H4 120.9 O31—N3—C3 117.4 (9)
C3—C4—H4 120.9

C6—C1—C2—C3 −1.0 (6) C11—C1—C6—C5 −177.7 (4)
C11—C1—C2—C3 177.7 (4) C4—C5—C6—C1 −0.7 (7)
C1—C2—C3—C4 0.5 (7) C6—C1—C11—N11 172.9 (4)
C1—C2—C3—N3 −178.6 (5) C2—C1—C11—N11 −5.9 (7)
C1—C2—C3—I3 176.4 (3) C1—C11—N11—N11i −178.4 (4)
C2—C3—C4—C5 −0.1 (7) C2—C3—N3—O32 −3.9 (10)
N3—C3—C4—C5 179.1 (5) C4—C3—N3—O32 176.9 (7)
I3—C3—C4—C5 −175.8 (3) C2—C3—N3—O31 177.5 (7)
C3—C4—C5—C6 0.1 (7) C4—C3—N3—O31 −1.7 (10)
C2—C1—C6—C5 1.1 (7)

Symmetry code: (i) −x+1, −y+1, −z+1.

Hydrogen-bond geometry (Å, º) 

D—H···A D—H H···A D···A D—H···A

C5—H5···O32ii 0.95 2.51 3.279 (9) 138
C6—H6···O31iii 0.95 2.55 3.414 (8) 152

Symmetry codes: (ii) x+1, −y+3/2, z+1/2; (iii) −x+2, y−1/2, −z+3/2.


