THE UNIT CELL AND SPACE-GROUP OF g-GLYCINE.
C. J. KSANDA anp G. TUNELL,

ABSTRACT.

The dimensions of the structural unit cell of B-glycine, all determined
by purely rontgenographic measurements, are a,=5.07 A, b, =623 4,
co=25.37 4, all =£0.01 A, B=113° 27" =15. B-glycine crystallizes either
in the space-group Ca*— P2,/m or in the space-group C.*— P2..

Faceted crystals of B-glycine were investigated by means
of the Weissenberg X-ray goniometer,! and the reflection goni-
ometer. The crystals were prepared by dissolving 1 gram of
glycine in 10 cc. of distilled water, cooling the solution in ice,
and adding 20 cc. of cooled 96 per cent ethyl alcohol slowly
and with stirring. Acicular crystals precipitated which were
freed from the solution in a sintered silica filter under partial
vacuum and dried quickly in an evacuated desiccator. The -
form inverts to the o-form in air but can be preserved for
some time in an evacuated desiccator. Representative crys-
tals of B-glycine are shown in Fig. 1. It was found that
the use of more concentrated aqueous solutions caused precipi-
tation of the e-form with the 8-form.

The crystals of B-glycine selected for X-ray investigation
by the equi-inclination method were elongated parallel to the
b-axis and almost equi-dimensional in cross-section (about 0.1
mm. in diameter). After the exposure of the Weissenberg
photographs, the crystals were placed under the polarizing
microscope in an immersion liquid, and proved not to have
inverted to the e-form. A rotation photograph was taken
with the crystal rotating around the b-axis, and Weissenberg
resolutions were made of the equator and first layer-line, also
a rotation photograph and an equator Weissenberg resolution
about the a-axis. The dimensions of the monoclinic unit cell,
all determined by purely rontgenographic measurements, are
a,=3507A,b,=623 3, ¢,=5374,all =001 & B=113°
27" = 1%, The axial ratio calculated from the unit cell dimen-

' The X-ray study of B-glycine was suggested to the authors by Mr. L. H.
Adams in connection with some compressibility measurements carried out
by him,
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sions 1s @:b:c = 0.814:1:0.862. The angles between the
faces in the prismatic zone (parallel to the b-axis) were also
measured on a reflection goniometer and the value of B was
found to be:113° 22" = 5, in good agreement with the X-ray
determination. A comparison of the unit cell dimensions
determined by the -authors with those determined by Bernal is
given in Table I.

Fig. 1. Faceted crystals of g-glycine. Crossed nicols. 100 x.

The Weissenberg photographs were indexed by the graphi-
cal construction of Schneider.®* According to a preliminary
report on The crystal structure of the natural amino acids and
related compounds by J. D. Bernal?® B-glycine crystallizes in
the space-group C,*n, but this is not correct, since there are no
systematic absences of spectra from (/ol) planes. Compari-
son of the Weissenberg photographs of the equator and first
layer-lines taken with the crystal rotating around the b-axis
shows that the lattice is primitive and without glide planes.

7. Krist,, 69, 41-48, 1928,
7. Krist., 78, 363-369, 1931.



Unit Cell and Space-Groyp of B-Glycine. 175

The b-axis appears to be a screw axis, since the odd orders
from the clino-pinacoid were absent on the equator Weissen-

TasLE 1.

Comparison of the Dimensions of ithe Structural Cells of
B- and e-Glycine.

Qo bo Co B
Ksanda
and 5.07 6.23 5.37 113° 27
Tunell
B-glycire :
Bernal 5.18 618 * 5.29 114° 20’
Ksanda
and 5.00 11.93 5.43 111° 29
Tunell
a-glycine Bernal 5.04 12.1 5.41 111° 38'%
Héngstenberg
and 5.1 11.9 5.43 111° 38't
. Lenel*

¥ 7. Krist,, 77, 424-436, 1931,
T The value of the g-angle was taken by Hengstenberg and Lenel from the
literature; the same value appears in Bernal’s table.

berg photograph taken with the crystal rotating around the
a-axis. The space-group of B-glycine is accordingly either
Co1*—P2,/m or C,*—P2,, the characteristically missing spec-
tra of these two space-groups being the same. The crystals
were tested for a piezo-electric effect,* but none could be
detected ; the question as to the crystal class of B-glycine there-
fore cannot be answered definitely without further evidence.

The density calculated from the unit cell dimensions on the
assumption that the cell contains 2 molecules of CH,(NH.,)
COOH is 1.592. The calculated value agrees sufficiently well
with unpublished measurements of the density, made in the
Geophysical Laboratory by L. H. Adams and R. E. Gibson, to
establish the number of molecules in the unit cell as two.

In order to facilitate the future identification of B-glycine
by the powder method, the planar spacings and relative intensi-
ties of the diffraction lines in a powder photograph of B-glycine
taken with Cu-radiation filtered through nickel foil are assem-

* The authors are indebted to Messrs. S. B. Hendricks and M. E. Jefferson
of the U. S. Department of Agriculture, Bureau of Chemistry and Soils, for
their kindness in making this test.
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bled in Table II. The lines were indexed by an application
of Bernal's graphical method in which all possible spacings in
the B-glycine structure down to d/n = 1.000 A were taken
account of. The B-form when freshly crystallized has a great
tendency to invert to the o-form, and in order to obtain a
powder photograph of B-glycine unmixed with a-glycine care
must be taken to remove all adsorbed water from the surface
of the B-glycine. The crystals should be thoroughly washed
with alcohol and immediately placed in a desiccator over phos-
phorus pentoxide and the desiccator evacuated with a vacuum
oil pump in order to remove the last traces of moisture from
the crystals. The crystals grown for the powder spectrum

Tasre III1.
The Optical Properties of 8- and a-glycine.*
Optical
character - a B LY
B-glycine Biaxial (—) 1.490 1.608 1.652
a-glycine Biaxial (—) 1.502 1.618 1.670

* Determined by N. I.. Bowen.

were exceedingly small, prepared by quick precipitation; they
were thoroughly dried and without grinding were mounted on
a fine thread of Pyrex glass by means of a film of vacuum
grease. The specimen was rotated uniformly during the
exposure.

Rotation, Weissenberg, and powder photographs were also
taken of crystals of e-glycine for the purpose of comparison.
The values found for the dimensions of the monoclinic struc-
tural cell of a-glycine, all obtained by purely rontgenographic
measurements, are a, = 5.06 A, b, = 11.93 &, ¢, = 5.43 A, all
+ 0.01 A, B = 111° 29" = 15", The axial ratio calculated
from the unit cell dimensions is a:b:c = 0.424:1:0.455.
The planar spacings and relative intensities of the diffraction
lines in a powder photograph of a-glycine taken with Cu-radia-
tion filtered through nickel foil are assembled in Table IT. The
lines were indexed by an application of Bernal's graphical
method in which all possible spacings in the e-glycine structure
down to d/n = 1.000 & were taken account of. A comparison
of the.values of the unit cell dimensions determined by the
authors and previous investigators is given in Table I.

The optical properties of B-and a-glycine have been deter-
mined by means of the immersion method by Dr. N. L. Bowen
and are collected in Table I1I.





