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Structure determination from powder diffraction data.
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Calculate powder data

Comparison between observed and calculated data
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GA for Structuer Determination ( K. D. M. Harris et. al.,)
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Structure determination of Pharmaceutical

4 : B

Prednisolone Succinate
(11b,17-dihydroxypregna-1,4-diene-3,20-dione-2 1-succinate)

Steroid drug

molecular formula: C,sH;,04

K molar weight: 460.52 j
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Powder Diffraction Experiment

Sample  sealed in 0.4mm¢ capillary
Wave Length A=1.0A

R Range: 20=2~75°(d>0.82 A)
emperature . .
L= Device Exposure Time 145 min.
Temnerature 100. 300. 400 K

1CMperaure 1vy, 2UV, & h

Cell & Space Group Determination: Indexing.

Peak position, 26, , used in indexing. S
]
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Lattice Constants refined by Le Bail method. i T ' '
e o e
200
a=21.13906 [A], b= 9.16104 [A], c=24.58806 [A],
= 98.1434 7] Multi-temperature data were

used for confirmation.
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GA for Structure
Determination
(K. D. M. Harris et. al.,)

_Initial Population:Np

Pogulation : Ng

~Mating : 2Nm  Copy : Np

|nEerme5|aEe populaflon .

‘NE+2Nm!
Na!ural gelecflon : utation
mB-NxI - Nx

 Next Cycle Population : Np — 7

M. Sakata and E. Nishibori,
JP 2005—350770,

M. Sakata and E. Nishibori,
PCT/JIP2006/324614

Single component molecular metals.
* Ni(dt),,Pd(dt),

* Co(dt),

* Zn(tmdt), ,Au(tmdt),

D-A conjugated compounds

* 1-4-Fc,Bz,Aq

Pharmaceuticals

* Prednisolone Succinate

* Prednisolone (2-polymorphs )

Structure determination by GA
Originally developed GA system

Space Group 12
Cell Volume  4622.4(2) A3

.y

Number of molecule
in asvmmetric unit = 2

Number of Torsion angle = 7

DOF=25

35 T T
30k DOF =25
Initial population = 1000)
GA by 4CPU Cluster
25k 1

20}, Evolutionally progress plot

Ryp [%]

1000 2000 3000
Cycle

2010/9/29



Ryp=8.20 %
R=18.23 %

Initial Structure model determined by GA

Rup = 8.20%
RI =18.23%

s n "

Model reconstruction by difference omit-MEM analysis

Initial
structure model

Rietveld fitting

structure factor F

Example of the difference omit-MEM map analysis

Initial model \

omit

MEM / omit-MEM panets
reconstruction

I MEM

charge density p

P structure model

consistent

inconsistent

final
structure model
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Rietveld refinement using flexible rigid body.

It is still difficult to obtain a proper solution without relatively longer and shorter bond distances.

CJD’DJBO A
ro_~J" (h y .
sl ol 8 additional rotation axes
i | for a molecular deformation

In order to allow slight deformation
of the molecular structre, we
introduced additional rotation axes . o

We carried out the rigid-body Rietveld refinement to refine these angles as parameters.

Final result of Refinements

Rup = 1.29%
| RI = 4.80%
bl
i
-]
m J”l,' A
5 1
A
150 1
o b | fatdl iy ;.5 et B AR y'z'\-,..,-\. u-.-.ﬂ:l\:,,,-,_.-,-._\._.,,.;BN“,.\.,_\._A—;l;-.w«___
26 / Dagree
| Rwp=1.29 %
|l J ' : R=4.80 %
il J‘i i L | d>103A
LU A 'JM There were no unreasonable bond distances
O v 4 and bond angles in the refined structure.
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Final result of Rietveld refinements

m 100 K =l 300K
Ryp=133% Ryp=1.30%
= [, R, =3.81% - R, =3.88%
s |‘ ll "
;”L*lj'kihimd& b i“ ‘“ }
T ; Wﬂ, HMW

¥
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SDPD assisted by MEM

MEM

Requires better initial structure model.

SDPD for large & complicated
system

3

Improvement of the Structure Determination System
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Crystal structure & Charge Density at 100 K

MEM charge density
| surface (0.5e/A%)

Tang
parallel to 101 direction.

1-and M2 form the

1 frof
rm-the planner structur

a i

M1 layer

o
arge density overlaps
: U ER e

| ==' C-O-H--O=C hydrogen bonds (0.3¢/A%)

p

L= S
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