17. COMPUTATIONAL METHODS AND ERROR ANALYSIS

17.2-8 THE USE OF MAXIMUM ENTROPY IN THE
A-PRIORI PHASING OF SMALL MOLECULES.

By G. Bricogne, LURE, Bftiment 209D, 91405 Orsay Cedex,
France and C.J, Gilmore, Department of Chemistry,
University of Glasgow, Glasgow G12 BQQ, Scotland.

The maximum entropy formalism can be seen as a real-space
equivelent of traditional {reciprocal space) direct methods
(Bricogne Acta Cryst. (1984}, A40, 410-445). It does,
however, offer several advantages that are not available in
conventional direct methods including the full use of all
invariants at every point in the phasing process without
their explicit generation, the natural incorporation of the
standard deviations of the normalised structure facters,
and the constant updating of the prior distribution of
atoms that guarantees that the approximate joint distribut-
ion of structure factors remains valid even for large
deviations from uniformity.

We report here, our experiences using the exponential
modelling method applied to several small molecule
structures in the Sheldrick difficult structures database.
Qur initial conclusions are as follows:

(1} It is possible to .accurately extrapolate new phases
via the technique.

(2} The method is independent of the data resolution.
This is important for structures where it is impossible
to obtain data sets at atomic resclution.

(3) It is possible to correctly extrapolate phases for very
weak reflections ( [Ey} < 0.5). This implies that
much larger structufes should be acceszible to the
maximum eniropy method than are feasible with
traditional methods.

17.2-10 AB _INITIQ PHASE DETERMINATION USING THE
CONSISTENT ELECTRON DENMSITY METHOD. Bv T.N. Bhat, NIH,
NIDDK, Bethsesda, MD20892, and H.L. Ammon, Chemistry

Department, U. of Maryland, College Park, MD20742, US4,

The Compound tetrakls, CipHg¥ipFu015, a high anergy
propellant, crystallizes in space group Pe (a=7.888A,
h=6,7794, ¢=21,5954, £ =108.21"). Cu data were
collectad on a Picker diffractometer {Max 8=53°),
Mumernus atrempts to solve the structure with MULTAN,
and later with MITHRIL, were unsuccessful. The strncture
was solved using the consistent electron density method
(CEDM) {Bhat, Acta Crysc. 1984, A40, C 13; Bhat, ACA
Symposium, 1985, HI. 21), The CEDM i3 a Fourier methed
with restraints applisd to the electron density distri-
hution. It does not invelve conventional dirsct methods.
The procedure was initiated with a faw, low resclution
reflections assignad randem phases. {2) Using thase
amplitudes and phases, H, an electron density map, £,
was calculated. {b) HWegative valuss of p were set Lo
a constant value and the selsctron density values were
squared, {c¢)} From this modified p amn uablased map,
p' which is analogous to an OMITMAP (Bhat & Cohen, J.
Appl. Cryst. 1984, 17, 244) was calculated, TUsing p'
as o, atep (b) and {c) were vepeatad for several
eyelas. (d}y A new szt of ophases was caleulated from
p for B and for some addizieral (about 15% ) reflec-
tions to eobtain a new set of reflections, H'. With H' as
H, steps {a) through (d)} werz repeated. The elactron
density map was examined
when the set H included all
the reflections to  about
1,44 resolution and a
molecular medel was fit to
it with the graphics opro-
gram, FRODD. ™ This medel
has been rafined to R=0.047 for 1791 data > 3 0. An
ORTEP diagram of the molecula is given.
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17.2-11 THE BOLUTION OF CRYSTALSTRUCIURES WITH BPSEUDO—
SYWMETRY 3Y SIMPEL. By R.A,J. Driessen and H, Schenk, Lab
For Crystaliography, University of ARmoterdas, Nieuwe
Achtexgracht 166, 1018 WV Amsterdam, The Netherlands.

In general structures with peepdosymmatyy are more
difficult to crack by direct methoda than structures
without, The presence of an additional translation in the
unit cell gives rise to the syatematic z2bsence of all
reflections in particular paritygroups. In the case of 2
pegudo translation these reflections are syvoatematically
weak as iz reflectsd in the ragults of the norsaiizntion
Dbracedure, The tripletsz for a structure with & paseudo
trangiation {2.9. peeudo I) can be divided into two types:
onsg containing three raflectlons £from  the strong
paritygroups, tType asg, and the other containing cone
reflection from the strong paritygroupe and two £rom the
weak onea, type sww, It was found that both typea of
triplets, calsulated from normalized piructure factors for
randomly generited isotrople point atom structures with
different degrees of paesuiotranelationa) aymmetry, are
equally reliable am a function of thely Ej-value.

For imaging tha structure & vast number of phazed
reflectinng of both types 1 needed, Therefora the
E-values are often reacaled for each paritygroup
separately, in order to obtain a more eqgual distribution
of 2ll paritygroups at the upper part of the E~ and
E,-range. Although often succesful, thiz procsdure
increzses the number of typa sww triplets largely,
nowaver, their rellability has dramatically decreased in
comparigon with triplets of the type B8 at tha same
Ey~value level. Instead the original E~values should be
ugad In & modified procedure. The procedure ptarts with
aalecting equal numbers of xeflections of both types,
calculating =213 phase relationships and uging this
infoermatlon (o calculate phaser of both types as rgliable
ag pomsible. It inciudes the use of two dAifferent mets of
acceptance criteria for new phasss in order to achieve
phase propagatieon feorxr ail refiections. The research has
bean sponsored by SON, the chemical ZHO foundation.,

ir.2-12 THE PHASING OF SAS DATA VIa DIRECT METHODS.
Suzanne Fortier and Marie E. Fraser, Dept. of Chemistry,
Quesn's University, Kingston, Canada, XTL 3n6.

It has been known for some thirty vears that
structure amplitude diffsrences due to anomalous scat-
tering can be usad to obtain phase information. In
the single-wavelengtih anomalous scattering (SAS} case,
given the anomalous scatterer substructure and the
Friedel pair amplltudes, two possible values are ob-
tained, in general, for the individual phases. 1In
recenl y=ars, sevaral approaches based on the ap~
plicatlion of direct methods to SAS data have been
propased for the resolublon of the two-fold ambiguity
(Hauptman, H., Acta Cryst. a38, 632 (1982); Karle, J.,
Acta. Cryst. AN, 387 (1985); Fan Hai-Fu, Han Fu-Sun,
Qian Jin-Zi, Yac Jia-¥ing, Acta Cryst. AlO, 489
(1984} Langs, D.A&., Acta. Cryst. A42, 362 {1986);
Giacovazzo, C., Acta. Cryst. A39, 585 (1983); Fortier,
8., Fraser, M.E. and Moore, N.J., Acta. Cryst. ad2,
149 (1986). The theoretical basis of the structure
invariant probabilistic estlimatesz is examined so as to
relake parameters of the formulae to standard SAS
parameters and compare the direct methods - SAS
regults to the results of the standard SAS method in
which the phase closest to the anomalous scatterer
substructure is selected,



