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The structure of dibenzotellurophene diiodide, Ci2HsTelz, has been determined by the use of three-dimensional X-ray
data collected on an automated diffractometer with monochromatized Mo Ka radiation. The compound crystallizes in
the triclinic space group PI with unit cell dimensions ¢ = 8.807 (3) A, b = 8,182 (2) A, ¢ = 12.001 (6) A, « = 121.16
(3)°, 8 =101.63 (3)°, v = 103.05 (3)°, and V = 666.2 (4) A3, The density of 2.660 (2) g cm~? calculated on the basis
of two molecules per unit cell agrees with the measured density of 2.66 (2) g em=3. The structure was solved by the heavy-atom
method and refined by full-matrix least-squares procedures to a conventional R index of 2.6% based on 2376 observed
reflections. The dibenzotellurophene moiety is nearly planar but shows a twist of 3.3° between the two six-membered rings.
Tellurium forms bonds with two carbon atoms at 2.111 (4) and 2.113 (4) A with a C-Te~C bond angle of 81.8 (2)°.
Approximately normal to the C-Te-C plane, tellurium forms axial bonds with iodine atoms at 2.944 (1) and 2.928 (1)
A. The I-Te-I bond angle is 178.47 (1)°. Tellurium also forms weak bonds with iodine atoms in each of two neighboring
molecules with TewI distances of 3.717 (1) and 3.696 (1) A. The C-Te-I bond angles are 175.1 (1) and 171.1 (1)° so
that the configuration about tellurium is octahedral. The intermolecular TeeI bonds link the molecules into infinite chains
along the b axis. The observed C-C bond distances in the six-membered rings range from 1.362 (7) to 1.409 (6) A (average
1.387 A) and the C-C bond distance between the rings is 1.469 (6) A.

Introduction

Crystals of organoteliurium diiodides display a range of
colors from red-orange through dark violet. Structural studies
of five of these compounds have disclosed a variety of in-
termolecular bonding arrangements and suggest a possible
relationship between the types of secondary bonds and the
colors of the crystals.2 Investigations to date indicate that the
red crystals involve only TewI intermolecular bonds and that
the dark violet color results when I.~I intermolecular bonds
are present. Dibenzotellurophene diiodide, C12HgTel2, which
forms brilliant red crystals, provided another interesting case
for structural study. Not only did this present an additional
opportunity to observe intermolecular bonding in these
compounds, but also of even greater interest was the deter-
mination of the structural details of the dibenzotellurophene
moiety.

Experimental Section

Dibenzotellurophene diiodide was prepared by grinding the di-
chloride? with a twofold excess of potassium iodide under methyl ethyl

ketone. After filtration, the solution deposited deep red prismatic
crystals suitable for the X-ray study.

A preliminary investigation of several crystals by means of pre-
cession photographs showed them to be triclinic and tentative as-
signments of the cell dimensions, space group, and number of
molecules per unit cell were made. The specimen used for the intensity
measurements was 0.13 mm X 0.20 mm X 0.36 mm in directions
normal to the {101}, {012}, and {010} faces, respectively. It was mounted
with b* approximately along the ¢ axis of a four-circle
computer-controlled diffractometer (Syntex P1 autodiffractometer)
equipped with a scintillation counter and a graphite monochromator.
The automatic centering, indexing, and least-squares routines of the
instrument were applied to 15 selected reflections, ten of which were
in the 26 range from 15 to 28°. The lattice parameters at 23° based
on Mo Ka =0.71069 A are 2 = 8.807 (3) A, b =8.182 () A, ¢ =
12.001 (6) A, & = 121.16 (3)°, 8 = 101.63 (3)°, v = 103.05 (3)°,
and ¥ = 666.2 (4) A3, The measured density of 2.66 (2) g.cm™3
compares favorably with the calculated value of 2.660 (2) g cm= for
Z = 2. The space group was therefore taken as PI.

The intensity data were collected with Mo K« radiation, a scan
rate of 2° min~1, and a scan range from 1.00° below the Ka1 peak
to 1.00° above the Ka2 peak, Background counts were taken for half
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of the scan time at each end of the scan range and the pulse height
analyzer was set at an 85% window for Mo Ka radiation. The
intensities of three reference reflections were measured after every
97 intensity measurements. The variations in the recorded values of
these standards were random and the deviations from the respective
mean values were within +1.3% for 440, £1.0% for 043, and £0.7%
for 202. In all, 3250 reflections were measured. These included 111
periodic checks of the standards and 197 duplicate 0k/, Ok! pairs. The
remaining 2942 unique reflections represent all of those accessible
within the range 20 < 54° for Mo K« radiation or all for which (sin
8)/\ <0.638 A-1, Among these, 566 reflections for which I < 3¢(I)
were considered unobserved and were omitted from the refinement.
The number of unique, observed reflections was thus 2376. Among
the 197 measured duplicate 0k/ pairs of reflections, 163 pairs were
in the observed category. Of these, 156 pairs (96%) had individual
values within ¢(Z) of their respective means and all of the remaining
4% were within 2¢(f). The calculated value of u for Mo K« radiation
is 70 cm-!l. Absorption correctionst were made on the basis of the
dimensions and crystal face assignments given earlier. The resulting
transmission factors ranged from 0.229 to 0.452. The usual Lorentz
and polarization factors were also applied.

The data reduction and processing were carried out by use of P1BAR
which makes use of the equations

I=N~—(ts/2t,)(B, + B>)
o(l) = [N + (t5/21,)*(B; + B,) + (0.041)2]'72
\Fo| = k(I/Lp)*'

0(Fo) = (k/2)[o)/I(Lp)])'

In these equations, NV is the total scan count, B1 and B2 are the
individual background counts, ¢ is the scan time (sec), and #b is the
time (sec) each background is counted. In the present case #s = 2tb
so that #5/2f = 1.

Determination and Refinement of the Structure

For reasons of economy, the structure determination and earlier
stages of refinement were performed by use of the 1144 observed
reflections in the 20 range from 5 to 40°. Trial positions for the
tellurium and iodine atoms were obtained from a three-dimensional
Patterson summation. The solution of the remainder of the structure
was straightforward. The carbon atoms were located by means of
a difference Fourier and the positional and anisotropic thermal
parameters of the 15 nonhydrogen atoms were refined to a con-
ventional R index5 of 0,035 and weighted index Rw of 0.051. A second
difference Fourier showed maxima in the range of 0.5 = 0.1 ¢ A-?
at positions close to those calculated for the eight hydrogen atoms
and these were added to the refinement with variable positional
parameters and fixed isotropic thermal parameters, B = 5.0 A2, The
R values were thus decreased to R = 0.031 and Rw = 0.041. A
comparison of |Fo| and |F¢| values at this point indicated that many
of the stronger, low-order reflections were being affected by secondary
extinction. The intensities of all observed reflections were therefore
processed by SECEXT.6 Further least-squares refinement with the full
corrected data set of 2376 reflections resulted in convergence at R
= 0.026 and Rw = 0.037. In the final least-squares cycle, the largest
shift in a positional or thermal parameter for Te or I was 0.02¢; for
C, 0.060; and for a hydrogen positional parameter, 0.2¢. The final
“goodness of fit” defined as [Y_w(|Fo} - [Fc|)2/(No — Ny)]1/2 was 1.43,
In this expression, No = 2376, the number of observed reflections,
and Nv = 160, the number of variable parameters. A final difference
Fourier map showed no maxima above 0.4 ¢ A-3 except in the im-
mediate vicinity of the Te and T atoms where maxima up to 1.1 ¢ A-3
were noted.

The final positional and thermal parameters are listed in Tables
Iand II. Table ITI gives the root-mean-square amplitudes of vibration
along the three principal axes of the vibrational ellipsoids and the three
corresponding B values for each nonhydrogen atom. A set of structure
factors was calculated on the basis of the tabulated parameters and
is available on request.” The atomic scattering factors used for iodine
were the I0 values of Doyle and Turner8 and their values for Sb% and
I0 were averaged to give a set of values for tellurium. The neutral-atom
values given in Table 3.3.1 A in Vol. III of ref 9 were used for carbon,
and the hydrogen factors were from Stewart, Davidson, and Simpson. 10
The real and imaginary components of anomalous dispersion for Mo
Ka radiation were applied to the scattering factors for Te and 1.11
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Table I, Atomic Positional Parameters in C,,H;Tel,

Atom X ¥y z

Te 0.37400 (3)@ 0.64080 (4) 0.38232 (2)
1) 0.20731 4) 0.93567 (5) 0.46010 (3)
1(2) 0.53597 4) 0.34367 (5) 0.29713 (3)
cQ) 0.1349 (5) 0.3948 (6) 0.2759 4)
C(2) 0.0553 (6) 0.3172 (8) 0.3360 (5)
c(3) —0.1036 (6) 0.1552 (8) 0.2497 (6)
C4) -0.1772 (6) 0.0803 (7) 0.1116 (6)
C(s) —0.0960 (5) 0.1592 (6) 0.0522 (5)
C(6) 0.0644 (5) 0.3196 (6) 0.1338 (4)
C(7) 0.1653 (5) 0.4176 (6) 0.0847 4)
C(8) 0.1163 (6) 0.3580 (7) -0.0536 (4)
C9) 0.2182 (6) 0.4606 (8) -0.0884 (5)
C(10) 0.3700 (7) 0.6268 (9) 0.0118 (5)
C(11) 0.4227 (6) 0.6930 (8) 0.1511 (5)
C(12) 0.3191 (5) 0.5835 (6) 0.1826 4)
H(2)b 0.100 (6) 0.377 (8 0.430 (6)
H(3) —0.166 (6) 0.053 (8) 0.285 (5)
H(4) —0.300 (6) —0.049 (8) 0.043 (5)
H(5) -0.143 (7) 0.121 (8) —0.040 (6)
H(8) -0.001 (7) 0.239 (9) —0.118 (6)
H9) 0.187 (7) 0.395 (8) —0.189 (6)
H(10) 0.431 (6) 0.717 (8) -0.011 (5)
H(11) 0.531 (7) 0.796 (8) 0.223 (6)

¢ The numbers given in parentheses here and in suceeding tables
are the estimated standard deviations in the least significant digits.
b Hydrogen atoms are numbered to correspond to the carbon atoms
to which they are bonded.

Figure 1. ORTEP plot of the C,,H,Tel, molecule. ' The thermal
ellipsoids in this and the following figure are drawn at the 50%
probability level. Hydrogen atoms are omitted from all figures for
purposes of clarity. Carbon atoms are indicated by the numbers
1-12.

Figure 2. Plot of the dibenzotellurophene moiety.

An analysis of the values of |Fol — |Fc|| for the 566 unobserved
reflections showed 82.4% to be less than o(Fo), 14.1% in the range
(1-2)a(Fo), and 3.2% in the range (2-3)o(Fo). Two reflections were
beyond this range with a maximum deviation of 3.4¢(Fo).

Description and Discussion of the Structure

The dibenzotellurophene diiodide molecule and the di-
benzotellurophene moiety are illustrated in Figures 1 and 2,
respectively. Bond distances and angles within the di-
benzotellurophene portion of the molecule are given in Table
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Table II. Atomic Thermal Parameters in C,,H, Tel, %

J. D. McCullough

Atom B B2z B33 B2 Bis Bas
Te 113.4 (5) 192.9 (8) 63.8 (3) 51.6 (5) 25.0 (3) 70.7 4)
1(1) 160.2 (6) 226.0 (9) 92.4 (4) 86.6 (6) 34.8 4) 65.6 (5)
1(2) 201.8 (7) 347.1 (10) 95.0 4) 168.5 (1) 65.2 (4) 126.9 (5)
c) 109(6) 183 (9) 91 (5) 61 (6) 34 (4) 75 (6)
C(2) 173(8) 257 (12) 111 (6) 87 (8) 67 (6) 110 (7)
C(3) 161(9) 265 (14) 175 (8) 70 (9) 87 (1) 143 (9)
c4) 127(8) 221 (12) 159 (7) 43 (8) 48 (6) 95 (8)
C(5) 130(8) 195 (11) 107 (6) 56 (1) 26 (5) 65 (7)
C(6) 116(6) 171 (%) 89 4) 63 (6) 31 4) 71 (6)
Cn 131(7) 197 (10) 82 (4) 93 (7 36 (4) 77 (6)
C(8) 147(7) 233 (12) 75 (5) 80 (8) 18 (5) 71 (6)
C(9) 208(8) 341 (15) 85 (5) 156 (9) 57 (6) 120 (8)
C(10) 189(9) 373 (16) 117 (6) 111.(9) 68 (6) 164 (9)
C(11 156(8) 270 (12) 88 (5) 75 (8) 41 (5) 107 (7)
C(12) 132(7) 203 (10) 75 (4) 87 (7) 37 4) 78 (6)

@ All parameters have been multiplied by 10*. The anisotropic temperature factor expression is of the form exp[—8,,A% + ;,k? + §,,1% +

28,,hk + 28,311 + 28,,k1]. The hydrogen atoms were assigned fixed isotropic thermal parameters of 5.0 A2,

The root-mean-square ampli-

tudes of vibration derived from the above thermal parameters are given in Table III.

Table III. Root-Mean-Square Amplitudes of Vibration and
Equivalent B Values®

Rms amplitude, A Equivalent B, A?

Atom Min Med Max Min Med Max
Te 0.161 0.195 0.206 2.04 3.00 3.34
I(1) 0.201 0,213 0.256 3.19 3.58 S5.16
1(2) 0.180 0.208 0.289 2.56 342  6.59
C( 0.181 0.196 0.210 2.59 3.03 348
C) 0.201 0.230 0.239 3.19 4.17 4.51
C(3) 0.192 0.242 0.284 292 4.62 6.36
CcH4) 0.193  0.232 0.289 2.94 425 6.60
C(5) 0.195 0.210 0.254 3.00 348 5.10
C6) 0.178 0.193 0.215 2.50 294 3.64
C(7) 0.164 0.195 0.226 2.12 3.00 4.04
C(8) 0.173  0.215 0.248 2.36 3.64 4.85
C® 0.170  0.220 0.287 2.28 3.82 6.50
C(10) 0.176 0.242 0.282 245 462 6.29
C(11) 0.178 0.224 0.241 2.50 397 4.59
C(12) 0.169 0.189 0.220 2.26 2.82 3.82

@ The equivalent B values are related to the root-mean-square
amplitudes of vibration, (U?)!/?, by the expression B = 8n%(U?),

Te )

Figure 3. Drawing of the dibenzotellurophene moiety showing
average values of the chemically equivalent bonds and angles.

IV and the average values for chemically equivalent bonds and
angles are shown in Figure 3. The dibenzotellurophene moiety
is approximately planar but the two six-membered rings of the
biphenyl portion are twisted out of plane with each other along
the C(6)~C(7) bond by 3.25°. Considered separately, each
six-membered ring is planar with all deviations of individual
atoms from respective least-squares planes less than 2¢ for a
carbon position. However, the central five-membered (het-
erocyclic) ring shows deviations from planarity up to 4¢
because of the twist mentioned above, Data for these and other
least-squares planes of interest are listed in Table V. The
biphenyl axis, defined by atoms C(3), C(6), C(7), and C(10),
'is also bowed with the concave side toward the tellurium atom.

Table IV. Bond Distances and Angles within the
Dibenzotellurophene Moiety of C ,H,Tel,?

(a) Distances, A

Te-C(1) 2111 (4)  Te-C(12) 2.113 4)
C(D-C(2) 1376 (6)  C(12)-C(11)  1.378(6)
C2)-C(3)  1.395(7) CAD-C(10)  1.393(6)
C(3)-C(4)  1.371(8)  C(10)-C(9) 1.386 (8)
CH-C(5)  1.382(7)  C9)-C(®8) 1.362 (7)
C(5)-C(6)  1.397(6)  C@®-C(T) 1.400 (6)
C(6)-C(1)  1.409(6)  C(N-C(12) 1.391 (6)
C(6)-C(7)  1.469 (6
ngg_Hézg 091 (5() CAD-H(11) 095 (5)
C(3)—H(3) 1.20 (5) C(lO)—H(IO) 1.00 (6)
C@)-H@4) 1.09(s)  COI-HO) 0.98 (5)
C5)-H(5) 094 (5)  CB-H®) 1.03 (5)
(b) Bond Angles, Deg
C(1)-Te-C(12)  81.8(2)
Te-C(1)-C(2)  125.1(3) Te-C(12)-C(11) 124.8 (3)
Te-C(1)-C(6)  111.4 (3) Te-C(12)-C(7) 111.5 (3)
C(1)-C(2)-C(3) 117.2(4) C(12-CAD-C(10) 117.0 (4)
C()-C(3)-C4) 1209 (5) C(11-C(10)-C(9)  120.7 (5)
C(3)-C(4)-C(5) 1215 (4) CU0)-C(H-C(8)  121.2(4)
CA)-C(5)-C(6) 119.8 (4) C(9)-C(8)-C(7) 120.1 (4)
C(5)-C(6)-C(1) 117.1(4) C-C(T)-C(12) 1174 (4)
C(6)-C(1-C(2) 123.5(4) C(1)-C(12)-C(11)  123.6 (4)
C(5)-C(6)-C(T) 125.7 (4) C(8)-C(7)-C(6) 124.6 (4)
C(L)-C()-C(T)  117.2(4) CUD-C(T)-C(6)  118.0 (4)
H(2)-C(2)-C(1) 121 (4)  H(ID-C(A1)-C(12) 118 (3)
H(2)-C(2)-C(3) 121 (4)  H(D)-C(1D-C(10) 125 (3)
H(3)-C(3)-C(2) 121 (3)  H(10)-C(10)-C(9) 119 (3)
H(3)-C(3)-C(4) 117 (3)  H(10)-C(10)-C(11) 119 (3)
H(4)-C(4)-C(3) 121 (3)  H(9)-C(9-C(10) 123 (3)
H(4)-C(4)-C(5) 117 (3)  H(9)»-C(9)-C(8) 115 (3)
H(5)-C(5)-C(4) 125(3)  H(8)-C(8)-C(7) 127 3)
H(5)-C(5)-C(6) 115 (3)  H(8)-C(8)-C(7) 113 (3)

¢ Chemically equivalent bonds and angles are given on the same
horizontal line. ® The esd values for the C-H distances given here
and calculated by use of ORFFE appear to be somewhat low. If
one assumes that the C-H distances should all be equal, the individ-
ual deviations from the mean C-H distance of 1.01 A suggest a o
value of 0.1 A-

The extent of this bowing is indicated by the angles C(3):
C(6)—C(7) and C(6)—C(7):C(10) which have observed values
of 175.0 and 175.9°, respectively. The above distortions
(twisting and bowing) are apparently the result of the geometric
impossibility of a planar central ring with ideal sp2 bond angles
of 120° at the carbon atoms and an unstrained C-Te-C bond
angle in the usual 91-100° range.212.13 The five angles are
all forced to smaller values (see Figure 3) and some strain is
probably relieved by the twisting. It is interesting to note the
large reduction in the C-Te—C bond angle to 81.8° when
compared to the value of 91.5° in phenoxatellurin diiodide.?



Dibenzotellurophene Diiodide

Table V. Results of Least-Squares Planes Calculations

(a) Distances of Atoms from Least-Squares Planes,® A

Atom Plane A Plane B Plane C Plane D
Te 0.038 -0.009* -0.093 —0.025*
c) 0.003* 0.003* -0.021 —0.020*
C(2) 0.003* 0.019 —0.009 -0.018*
c@3) -0.007* 0.039 0.055 —-0.001%*
C4) 0.004* 0.064 0.126 0.035*
C(5) 0.002* 0.046 0.111 0.031%
C(6) -0.005* 0.008* 0.030 -0.004*
(¢@)) -0.013 ~0.019* 0.001* ~0.017*
C(8 -0.060 —0.056 0.006* -0.042*
C9) —0.046 —-0.063 -0.006* —-0.035*
Cc1o) 0.035 —-0.012 —0.002* 0.016*
cd1) 0.099 0.042 0.009* 0.058*
c(12) 0.054 0.017* —0.009* 0.021*
(b) Interplanar Angles, Deg

Plane A-plane B 178.7

Plane B-plane C 177.8

Plane A-plane C 176.7

@ Atoms used to define the least-squares planes are indicated by
asterisks.

Table V1. Distances and Angles about Tellurium and Iodine Atoms
in C,,H Tel,*

: (a) Distances about Tellurium Atom, A
Te-C(1)

2,111 4) Te-C(12) 2.113 (4)
Te-I1(1) 2.944 (1) Te-1(2) 2.928 (1)
Te-1(1)" 3.717 (1) Te---1(2)' 3.696 (1)
(b) Angles about Tellurium Atom, Deg
C(1)-Te~C(12) 81.8 (2) I(1)-Te-1(2) 178.47 (1)
C(1)-Te-I1(1) 89.0 (1). C(12)-Te-I(1) 89.5(1)
C(1)-Te-I1(2) 90.5 (1) C(12)-Te-1(2) 89.0 (1)
C(1)~Te--I(1)Y' 175.1 (1) C@12)-Te-I(1)" 93.3(1)
C(1)-Te--1(2) 93,6 (1) C(12)-Te-I(2) 171.1 (D
1(1)~Te---1(1)" 91.66 (1) 1(2)-Te--I(1)" 88.75 (1)
I(1)-Te---1(2) 98.09 (1) I(2)-Te1(2) 83.38 (1)
1(1)"Te1(2)  91.13(1)
(¢) Distances about Iodine Atoms, A
I(1)-Te 2.944 (1) 1(2)~Te 2.928 (1)
I(1)--Te" 3.717 (1) 1(2)-~Te' 3.696 (1)
(d) Angles about Iodine Atoms, Deg
Te-I(1)-Te' 88.34 (1) Te-1(2)-Te' 96.62 (1)

@ Definition of symbols: unprimed atoms are in the C ,;H;-
Tel, molecule in symmetry position A of the origin cell, i.e., (A;
000); atoms with a single prime are in molecule (B; 000) and those
with a double prime are in molecule (B; 010). The symmetry
positions in P1, as used here,are A=x,y,zand B=1-x,1~y,
1—2z. Secondary (intermolecular) bonds are designated thus
Te- - -1(1)".

The reductions in the angles at carbon atoms C(1) and C(12)
average 8.6° while those at carbon atoms C(6) and C(7)
average 2.4°. In contrast to these distortions in the angles,
the average Te~C distance of 2.112 A appears to be normal.
The tellurium bond radius is 1.37 A and that for sp2 carbon
is 0.73 A with a resultant radius sum of 2.10 A,

Except for the twisting mentioned earlier, the dibenzo-
tellurophene diiodide molecule approximates mm symmetry.
The extent of the deviations from this symmetry may be noted
by examination of the data in Tables IV-VI. The description
of the bonding about tellurium is complicated by the presence
of three distinctly different types of bonds. The tellurium-
carbon bonds already mentioned are normal, single covalent
Te—sp? C bonds. Perpendicular to the C-Te—C plane, tellurium
forms two “axial” bonds with iodine at 2.944 and 2.928 A.
The I-Te-I bond angle is 178.47°. These distances are some
0.23-0.24 A longer than the sum (2.70 A) of the normal
single-bond radii for tellurium and iodine and the bonds should
be considered similar to those in a symmetrical I3~ ion with
bond order 1/2. An octahedral configuration about tellurium
is completed by formation of secondary intermolecular bonds

Inorganic Chemistry, Vol. 14, No. 5, 1975 1145

I1

<
<
o
N

Ciz

2.928

Iz

Figure 4. View of the coordination about tellurium. A complete
listing of the angles involved is given in Table VL.

Figure 5. View normal to one of the chains formed by the Te- - -1
intermolecular bonds. The carbon atoms are shown with artificial,
small isotropic thermal parameters.

with an iodine atom in each of two neighboring molecules.
These secondary bonds are at distances of 3,717 and 3.696 A
and form angles of 175.1 and 171.1°, respectively, with the
carbon atoms opposite them. For comparison, the sum of the
van der Waals radii for tellurium and iodine is 4.35 A. The
remaining 11 bond angles about tellurium range from 83.38
to 98.09° with nine of them within 4° of the ideal 90° value.
A complete listing of the distances and angles about tellurium
and iodine is given in Table VI and an ORTEP plot of the
tellurium coordination is shown in Figure 4.

The bonding about iodine is much simpler. Each iodine
atom is bonded to two teilurium atoms with bond angles close
to 90°. The stronger of these bonds in each case is of order
1/2 and the other is an intermolecular I--Te bond. The iodine
atoms are thus held in place by relatively weak forces causing
the rather large atomic thermal parameters for these atoms
shown in Tables II and III. Individual distances and angles
about the iodine atoms are given in Table VI.

The secondary Te-I bonds link the molecules into infinite
chains parallel to the crystallographic b axis as shown in Figure
5. A view of the structure down the b axis is shown in Figure
6. The intermolecular bonding arrangement in the present
structure is the same as that in phenoxatellurin diiodide? in
which the chains are parallel to the a axis. The identity
distances along the chains are similar in the two crystals: &
= 8.182 A in the present case and @ = 7.991 A in phen-
oxatellurin diiodide. In contrast, the four organotellurium
diiodides? studied prior to the present case all had distinctly
different intermolecular bonding patterns. The absence of Il
intermolecular bonds in the red crystals of dibenzotellurophene
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Figure 6. View down the b axis, parallel to the direction of the
chains.

diiodide gives further support to the color relationship suggested
in the Introduction. The intermolecular Te-I bonds in di-
benzotellurophene diiodide are the shortest bonds of this kind
observed to date. The present values of 3.696 and 3.717 A
are to be compared with the range of values, 3.739-4.30 A,
previously reported.

Symmetry requires the least-squares planes through all of
the dibenzotellurophene moieties in the crystal to be parallel.
There is some interleaving of the planar groups from
neighboring chains as shown in Figure 6. The distances
between least-squares planes (measured normal to the planes)
are 3.176 A across the symmetry center at 0, 1/2, 0 and 3.227
A across the symmetry center at 0, 0, 0. However, the shortest
intermolecular packing distances between atoms are somewhat
longer: 3.267 A for C(5)(A; 000)-C(5)(B; 111),14 3.365 A
for C(5)(A; 000)-C(9)(B; 101), and 3.372 A for C(8)(A;
000)-C(8)(B; 101). The forces resulting from the C(5)-C(5)
and C(8)-C(8) interactions are such as to contribute to the
twist of the biphenyl moiety mentioned previously. If the
biphenyl moieties were strictly planar (i.e., all atoms in the
least-squares planes), the already short C(5)-C(5) and
C(8)~C(8) distances would be shorter by ~0.03 and ~0.09
A, respectively.

The large atomic thermal parameters of the iodine atoms
have already been mentioned. Some observations on the
vibrations of atoms in the dibenzotellurophene moiety are also
of interest. The atoms in the central five-membered ring [Te,
C(1), C(6), C(7), C(12)] all have relatively low vibrational
amplitudes. In contrast, the outermost or “wing-tip” atoms
[C(3), C(4), C(9), C(10)] show the highest amplitudes. This
behavior is not surprising, especially since the latter atoms are
relatively free of the constraints of short packing contacts with
neighboring molecules.

J. D. McCullough

A structural study of uncombined dibenzotellurophene is
in progress.
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