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KAPADIA! has studied the unit cell dimensions of p-azo-toluene. Its crystal
structure has not been reported in literature so far. The present paper gives
the complete structure by X-ray diffraction studies.

Unit CeLL AND SPACE-GROUP

p-azo-toluene crystallises in the form of thin narrow flat plates, the longer
dimension being parallel to the b-axis. Rotation and Weissenberg photo-

graphs taken with the three crystallographic axes as axis of rotation gave the
following cell data.

a=12-014; b=5024; ¢=29-32A and B =90°12",

The number of molecules per unit cell is 2. From the systematic absent
reflections the space-group was confirmed to be Cyp%5 — P 2,/a.

INTENSITY MEASUREMENTS AND STRUCTURE DATA

The structure amplitudes were obtained from Weissenberg photographs
(Cu-K, radiation) using multiple film technique. The normal beam method
was adopted for all photographs. The intensities were estimated visually
by comparison with standard intensity spots. They were corrected for
Lorentz, polarisation and temperature factors and later put on the absolute
scale by the statistical method of Wilson. No absorption correction was
made as the crystals used were very small.

DETERMINATION OF THE STRUCTURE

Since there are only two molecules per unit cell, each molecule must
have a centre of symmetry. A Patterson projection using (2 017) reflections
was made, but it failed to give any clear indication of the benzene ring.
Hence the method of ‘trial and error’ was adopted. As a first attempt
the N-N bond of the two planar benzene rings was assumed to lie. in the
same plane as the rings. Because the molecule has a centre of symmetry
such an assumption leads to the conclusion that the two rings must be
coplanar. Structure factors were calculated with this structure. It was
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noticed that no amount of adjustment could bring an agreement between the
observed and the calculated structure factor values.
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Fic. 1. Final electron density projection of p-azo-toluene on (ac) plane. Contcurs at arbi-
trary intervals. '

A second series of trials was made with the two benzene rings attached
by a central zig-zag bond, as in the case of dibenzyi. This gave structure
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factors which were in fairly close agreement with the observed values. A
number of refinements were then carried out with this model. Table I gives

the atomic co-ordinates.

The reliability factor for the (201), (hk0) and

(0 k ) reflections with these co-ordinates was 0-17, 0-18 and 0-16 respectively.

TABLE I
Parameters
Atom
X Y Z

N —0-010 0-035 0-069

C, 0-044 0-208 0-203

C, —0-025 0-434 0-279

Cs 0-005 0-593 0-381

C, - 0-097 0-748 - 0-421

C, 0-132 0-912 0-546

Ce 0-167 0-568 0-341

c, 0-134 0-408 0-214

TABLE II

2 2 1 Fal Fous B k1  Fer  Fos & k! Tt Fos
2 00 460 48 6 03 +3 2 206 -36 29
4 00 +8 7 8038 +3 2 406 -—18 26
6 0 0 . +40 36 204 +1 1 6 0 6 2 2
8 0 0 +21 17 404 +7 4 806 -2 2
2 01 -2 28 6 0 4 0o 1 100 6 -3 28
4 01 43¢ 39 804 ~1 0 207 -4 6
6 01 4+9 10 1004 -3 2 6 07 -2 16
8 01 -6 14 205 +7 6 g8 07 -6 18
202 -3 2 405 -18 16 8 08 +2 20
402 +3 4 6§05 =11 Il 1008 =19 17
6 0 2 +17 21 8 05 =-—15 13 20090 415 17
802 +7 10 1005 +3 2 001 -36 32
203 +3 2 1205 -8 9 002 -2 30
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TasLE IT (Contd.)

2 & I  Fea.  Fops. A E 7 Fear Fops. £ k7 Fear, Foys,
0 03 -4 8 4 06 +5 12 230 +9 13
004 -8 12 6 06 + 8 7 330 +16 9
0 07 -13 11 806 +10 10 4 30 +3 2
0 09 +14 18 10 0 6 - 2 2 5 30 + 7 4
0 010 +15 21 207 + 2 1 6 3 0 +12 10
2 01 452 48 6 0 7 -6 4 1 40 +4 3
4 01 +15 10 8 07 + 4 2 240 +11 7
6 0T -8 10 808 -12 1Io0 340 +6 5
8 01 +8 10 10 0 8 + 1 0 4 40 +5 3
202 -12 14 209 -20 12 011 +13 8
402 413 14 0 2 0 +12 9 01 2 +28 40
6 02 +4 3 0 4 0 +13 12 01 3 +35 30
802 411 12 110 +25 13 01 4 -3 2
2 03 -19 24 210 422 2 015 +9 4
6 0 3 +13 10 310 + 5 7 01 6 -8 3
803  -17 15 410 -5 8 01 7 +7 18
204 -17 14 510 -10 15 01 8 -0 11
4 04 -37 39 6 10 -11 9 019 +6 10
6 04 ~—16 16 710 -5 7 0 21 +3 2
804 -5 8 81 0 -4 2 0 23 -13 24
10 04 -2 2 91 0 +11 8 0 2 4 -16 26
205 =~-17 19 1 20 + 6 3 0 2 5 +17 22
4 085 -5 3 2 20 +4° 2 0 2 6 +19 12
6 05 ~-15 9 320 +11 8 0 2 6 +8 10
8 05 -—23 24 4 20 -5 13 0 3 1 +10 18
1005 -138 16 5 2 0 -13 18 0 4 1 +13 10
12 05 -5 3 6 2 0 +18 12

2 06 -8 8 1 30 +12 15

In Table II the calculated and observed structure factor values are listed.
Considering that the effect of hydrogen atoms was not taken into account,
the agreement between the observed and calculated values is satisfactory.
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DISCUSSION OF STRUCTURE

The bond-lengths and bond-angles are given below:—

C-C, 1-424  N-N-C, 134° 30"

Co-C; 1-41 C,-Co-C4 121° 15"

Cy-C, 139 Cy-Cs-C, 122° 20"

CCs 1-47 C4-C,~Cs 115° 20"

Cy~C 1-39 C5-C~Cy 119° 28’

CeC, 1-41 C,-CeC, 121° 14/

C-C, 1-40 Ce-C-C; 122° 5"

C-N 1-49 CrCr-Cy 121° 30 S
N-N 1-27 (error in bond angles o 2°) | - ‘

(error in bond lengths &+ -04)

In the benzene ring the bond-length C-C average is 1-40, agreeing well
with the value 1-41 A observed by Robertson in the case of similar ring com-
pounds. The length of the bond N-N = 1-27 is slightly greater than the
value 1-23 given by Lange.? The angle N-N-C is 134°30’. The planar
benzene ring makes an angle of 42° 34’ with the (ac) planes. The plane of the
ring is further tilted in the crystal, the tilt being nearly 10°. The bond-length
between the methyl group carbon and the benzene carbon is 1-47 A which
is less than the usual value 1-51 reported in literature.

The nearest distance between the two molecules in the crystal is about
3-92 A.

SUMMARY

The crystal structure of p-azo-toluene has been determined by single
crystal methods. The unit cell is monoclinic with @ = 12-01 A, b = 5-02 4,
c=9-32A, B=90°12. The space-group is P2,/a — Cz’ and there are
two molecules per unit cell.

Atomic positions were determined by electron density projections making
use of ¢ trial and error > methods. Structure factors were obtained from visu-
ally estimated intensities on Weissenberg photo graphs taken with CuK,
radiation. ]

The planar benzene rings are attached by zig-zag C-N = N-C bond

with the bond distance -N = N- = 1-27 A and the angle N = N-C 134°
A5 |
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30". The plane of the benzene ring makes an angle with the (ac) plane, its
orientation is o

btained by rotating it about the N-C bond by 10°. The
nearest distance between two molecules in the crystal is 3-92 A,
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