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Introduction

Merohedral twinning is a frequently observed and often undetected
complication in single crystal X-ray crystallography. It usually
causes severe problems in both structure determination and refine-
ment [1, 2]. Especially, on diffractometers with CCD- or Imaging-
Plate-Detectors twinning by merohedry is difficult to realize, be-
cause these twins have domains with diffraction patterns that are
completely overlapped [3, 4]. Fortunately, this kind of twinning is
only possible in trigonal, hexagonal, tetragonal and cubic crystal
systems.

Ten years ago we solved and refined the merohedrally twinned struc-
ture of L-threitol [5]. At that time this was a difficult task, because
only serial diffractometers were available and the only program for
refining such a structure was a specially adapted version of the
old ORXFLS program of Busing and Levy [6]. It was also possi-

Tab. 3: Finding the correct space group for compound dmso

Space group Twin matrix R1 wR2 K2 Flack x
P34 mirror 0.0391 0.0835 0.5036 0.48(4)
P3, mirror + inversion 0.0389 0.0829 0.5037 -0.07(4)*
P3, mirror 0.0391 0.0836 0.5038 0.51(4)
P3, mirror + inversion 0.0393 0.0842 0.5037  1.06(4)

Tab. 4: Hydrogen-bonding geometry (A, °) for compound dmso

From rotation- and Weissenberg-photographs of different crystals
of dmso, the Laue class 312/m was determined. The intensity mea-
surement was done on a Hilger & Watts (Y290) diffractometer eight
years ago. 6375 reflections were measured. In connection with the
observed extinction conditions | = 3n for 00/ reflections, the only
space groups are: P3;12 and P3,12. All attempts to solve the
structure by direct methods and Patterson-method did not suc-
ceed. Therefore, the lower symmetric space groups P3; and/or
P3, were tried. After some trials, the program SHELXS-86 [9]
succeeded in solving the structure in space group P3,. All atoms
of the three crystallographically independent molecules were found
in successive difference maps. This solution showed the expected
molecular geometry of the molecules, but the refinement with pro-
gram SHELXL-93 stopped at a R-value of 25%. It was not possible
to refine the solution to a smaller R-factor.

There were some typical warning signs for twinning: 1.) The mean
value of |E? — 1| was 0.557 (expected value: 0.736). 2.) All F?
values are consistently larger than the corresponding F2 values.
The structure could not be refined successfully until the twin ma-
trix in Table 2 was found. This matrix was derived from the
Table: ”Merohedral Twins in the Trigonal /Hexagonal Crystal Sys-
tem” [2]. It represents a mirror in the crystal. In enantiomorphic
space groups it is neccessary to determine the correct space group.
Since inversion twinning is also possible four possibilities have to
be tested (see Table 3).
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Fig. 2: Unit cell with hydrogen bonds of compound dmso
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