Crystal data for C.I. Solvent Yellow 18
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The single crystal and X-ray powder pattern are reported for C.I Solvent Yellow 18{4-(2'. 4 dimethylphen-
vlazo)-5-methyl-2-phenvl-3H-pyrazol-3-one]. The powder pattern has been indexed from cell dimensions
given by single crystal measurements. The problems of multiple indexing have been reduced by comparing
the powder data with observed single crystal intensities.

INTRODUCTION

This note is one of a series [1-7] in which have been
reported X-ray diffraction data obtained from crushed
single crystals, with the aim of providing accurate X-ray
powder data for analytical purposes. One earlier paper 1]
examined the usefulness of X-ray powder diffraction to
colour chemistry and gave a complete list of articles to that
date.

ORIGIN OF THE SPECIMEN

C 1. Solvent Yellow 18 (C.I. No. 12740} has the molecular
structure shown in Figure 1. No X-ray data have been
reported on this dye. Single crystals were prepared by
making a hot saturated solution of the commercial material
Oilsol Yellow SEG (W) in dimethyl formamide at 85°C.
This was placed in an oven and the temperature increased
to 95°C to ensure complete saturation, and then the
solution was cooled to room temperature over a period of
three weeks.
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Figure 1 - C.I. Solvent Yellow 18

OPTICAL EXAMINATION

The recrystallisation gave predominantly yellow to orange
tabular crystals of all shapes and sizes. in addition to a few
acicular and blade-shaped crystals. both groups with ir-
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reqular ends. Some acicular crystals were so fine (0.05 mm
diameter) as to appear fibrous, and these often grew as
clumps radiating from a common crigin. Other than these,
the needle crystals tended to be thicker (about 0.2 mm)
than the plates and blades (0.05 to 0.1 mm). Optical
observations were made on both the needle and blade-
shaped crystals but not on the fibrous clumps.

Blade-shaped crystals appeared to be of two forms. One
form exhibited straight extinction parallel to the length and
were pleochroic. With the plane of polarisation perpen-
dicular to the length the crystals were typically greenish-
vellow or yellow, while with the plane of polarisation
parallel to the length the colour was typically crange or
even red. A crystal of thickness 50 um gave colours of
greenish-yellow when the polar was parallel to the length
and orange when the polar was perpendicular, while a
crystal of thickness 80 um gave colours of vellow and
reddish-orange respectively. The second blade form exhib-
ited oblique extinction, with an extinction direction ap-
proximately 22° off-set with respect to the length. These
also exhibited pleochroism; in this case, with the plane of
polarisation parallel to the length the crystals appeared
vellow. while with the plane of polarisation perpendicular
to the length they appeared orange. Subsequent X-ray
examination indicated that structurally there was no differ-
ence between these two types of blades, the crystals having
grown with two different aspects.

The cross-section of the needles appeared to be regular
hexagonal, the commanest aspect giving oblique extinc-
tion with the extinction direction 25° from the length (i.e.
the same as one of the acicular morphologies) with similar
pleochroism observed.



X-RAY EXAMINATION

Laue photographs indicated that the crystals belonged to
the monoclinic system. With needle-shaped crystals the
unique axis was through the thickness of the needle. The
other crystallographic axes. a and ¢. were defined as
parallel to the length and across the breadth of the needle
respectively. The prism faces were of the forms {010} and
{011}

In the case of the blade-shaped crystals the length was
always parallel to a, but the thickness could be parallel to
¢ lcrystals with straight extinction) or b (ihose giving
oblique extinction), depending on the morphology. The
irregular plates grew with b parallel to the thickness. but
these tended to be mirror twinned across the (001) plane.

Weissenberg photographs were taken of crystals
mounted with a and b parallel to the oscillation axis using
filtered copper radiation to give approximate cell dimen-
sions of the morphological unit cell. These were a
7.4640.07A. b = 19.4£0.2A ¢ = 12.54+0.12A. § =
117£2°. The systematic absences were also obtained
from these Weissenberg photographs (h07 absent when |
is odd, 0k0 absent when k is odd.) These correspond to the
space group P2 /c.

The intensity measurements for the crystal structure
determination were obtained by an automatic diffractome-
ter of the National X-ray Crystallographic Service. This
was programmed to give a different unit cell, one closer to
orthogonal. This has different systematic absences (hO!/
absent when h + [ is odd. 0k0 absent when k is odd) and
thus a different space group.

The density (D ) could not be obtairied by flotation as the
crystals dissolved in the available organic liquids. However.
it was found to lie between those of trichloroethylene
(1.46) and carbon disulphide (1.26).

The results of these measurements were:
a=7480£0.002A  V=1600.0+0.5 A
b=19.184:0.003A Z=4
c=11.260+0.001 A 1.26<D_<1.46 g/cm?

B =98.00+0.03° D =1.2719+0.0004 g/cm?
Space group P2,/n

POWDER DATA

The X-ray pattern was obtained using an 11.46 cm
diameter Debye-Scherrer camera and filtered cobalt ra-
diation (CoK = 1.79021 A) and the films were photome-
tered. The observed and calculated interplanar spacing
and relative intensities are listed in Table 1. The problem
of multiple indexing was reduced by reference to the
observed single crystal patterns. The patterns of the "as
received’ and recrystallised samples were sufficiently dif-
ferent as to indicate that the samples were two different

TABLE 1

Powder data for C.I. Solvent Yellow 18

e Bkl d i d,. hkl d i
011 9.640 o 172 2.378
9.59 {020 9.592} 100 2.376 {315? 2.366}
7.27 021 7.285 25 134 2.326
691 110 6910 10 21398 {22& 2.322} 2
627 11T 6.248 | 322 2313
c 120 5.863] . 181 2217
5.84 { 101 5.809} v 2.210 l015 2.215} 3
{002 5.575} 082 2.203
5.55 { 111 5559; 22 : 154 2.093] -
031 5547 2.090 {204 2.0021
536 012 5354 2 , 332 2.038
483 { 130 4.840 2 2.032 {19I 2.029} 2
022 4.820 280 2.013
459 131 4595 13 2001 {28T 24008} 1
428 122 4282 16 343 2.002
4.02 140 4.026 2 1 057 {135 1.959}
383 132 3832 14 . 324 1.949
370 200 3.704 3 0.10.01.918
361 211 3.605 5 1.911{ 183 1.908} 2
113 3.466 334 1.901
noaee 1023 3.466 093 1.849
34531 520 sass (13 Lsas {003 L8
221 3.428 g [422 1.803
3.304 202 3304 67 1799 {291 1.803} !
3.185 221 3.185 4 1782 371 1.781 1
3.128 222 3124 8 1750 413 1.751 1
2.999 231 2986 2 381 1.726
2932 043 2938 1 1720 13,3 1.717}
2.775 004 2.788 2 372 1.691
2660 250 2665 2 1694 {4()2 ooy
2.583 233 2586 2 1656 404 1652 2
2531 171 2532 5 1630 | 185 1.630}
2481 171 2.479 1 e 424 1628
2.432 213 2438 1

polymorphs. i.e. the molecules had become rearranged

during recrystallisation.
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