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Crystal Structure Solution " csIC

X-ray Diffraction

Single Crystal ~ Powder
(100-15pm) (<100nm)

Direct Methods 2 Direct-Space Methods °

= Molecular model
= Agreement obs/calc

- R?CiPFOCC'l Jplefes — Patterson-search
= High resolution data { J

— Global optimization

XLENS » FOX (Favre-Nicolin & Cerny, 2002)
« DASH (David et al., 2006)

= ESPOIR (Le Bail, 2001)

. PSSP (Pagola, 2010) MonteCarlo

+ TOPAS (Coelho, 2000) (Sim. Annealing)
= PowderSolve (Engel, 1999)

» EXPO (Altomare et al., 2004)

[1] David W.LF, Shankland, K. (2008). Acta Cryst. Aé4, 52-64.
[2] Rius, J. (2011). Acta Cryst. A67, 63-67.
[3] Cerny, R., Favre-Nicolin, V. (2007). Z. Kristallogr. 222, 105-113.
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I I CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

Restrained

Pattern Matching AJUST RIBOLS Rietveld

(Le Baiil methOd) (Rius et al., 1996)

SeCI I'Ch ______________________ >
Algorithm

Direct space
(G. Opt & Pait. Search)

(Rius, 1989)

refinement

\

= Fast Least-Squares (FLS)
m TALP minimizatioﬂs of atomic
coordinates
« Restrained-based
= User-friendly
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From data to crystal structure #CSIC

Powder diffraction data

.
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From data to crystal structure #CSIC

Powder diffraction data

940 P

850
760 |

3670

) DAJUST
i i software

Intensity and profile
information (QCK file)
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Y ICMAB
From data to crystal structure #CSIC

Powder diffraction data

940 P

850
760 |

se0 F

- .
ingexing software

B3 E
5 >80 3

490 =
400 p=

310 |
220 B
130

40'....I....I....I....I....I.........

TR T SegT T T Space group and
refined cell parameters hiferuefly o] ol
Molecular Model information (QCK file)
and Restraints \
= Completeness I
« Bonds, angles, FRB [ ] o
= Atomic coordinates '
Known structures ‘

Or CGlCUlOflonS Crystal Structure 0 5 10 15 20 25263?0) 35 40 45 50 55 60




Y ICMAB
From data to crystal structure #CSIC

Powder diffraction data

- o
ingexing software

3—....-9----1-5----2'1----2';-9-(;)-3'3----39----45- | 51 57 Spqce group CInCI
refined cell parameters Infensity and profile
Molecular Model information (QCK file)
and Restraints \
= Completeness I

» Bonds, angles, FRB
= Atomic coordinates [ ]

Known structures ‘
Or qucuqulons Crystal Structure 0 5 10 15 20 25293?0) 35 40 45 50 55 60

« Data quality (overlap, resolution, preferred orientation, instrumental aspects,...)

= Structural complexity (torsion angles, Z’, heavy atoms, solvents, ...)
= Construction and description of the molecular model
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Intensity extraction: DAJUST software “csIc

Prepare PDD for

structure solution

h
DAJUST h
software h
h
h
h

<
®)
o
wn
R NN R R R

» Easy/fast intensity extraction

» 1 phase only

« Output files prepared for XLENS
(.POW) & TALP (.QCK)
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Intensity extraction: DAJUST software “CSIC
Yobs H code.JST i 3-step extraction procedure: )
obs,
2 l 1. Resolved reflections h
Profile DAJUST (Yobs, ks In; n)
information software 2. Substraction
3. Non-resolved reflection k
code . NEW (yObS,k; jk; Qk)
code.QCK L i Ql’k) )

For each reflection:

n HKL 26h NREST y . D, J, Q w, n m (yobs-ybkg) Yirg LP AC

(if non-resolved) — n,,, n, 26, Q,

~ NREST lines

Vallcorba, O., Rius, J., Frontera, C., Peral, 1., Miravitlles, C. (2012). J. Appl. Cryst. 45, 844-848. 4
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Molecular model MCSIC

« Completeness
= Atomic coordinates

» Bonds, angles, FRB

Generated by calculations (i.e. MM) or from similar structures

(code.TXT) Contains: Atomic coordinates of the molecular model

Use: To generate the TALP input file (starting model and restraints)

line 1: Title
line 2 (cell param.): a b c alpha beta gamma
line 3..n (at. coord.): Label AtomType x y z




Y ICMAB
Molecular model “csIc

 Completeness
= Atomic coordinates
* Bonds, angles, FRB

Generated by calculations (i.e. MM) or from similar structures

(code.TXT) Contains: Atomic coordinates of the molecular model

Use: To generate the TALP input file (starting model and restraints)

line 1: Title
line 2 (cell param.): a b c alpha beta gamma
line 3..n (at. coord.): Label AtomType x y z

Restraints: Bond distance, Bond angle, Atomic planes

Free Rotation Bonds:




Y ICMAB
Molecular model “csIc

 Completeness
= Atomic coordinates
* Bonds, angles, FRB

Generated by calculations (i.e. MM) or from similar structures

(code.TXT) Contains: Atomic coordinates of the molecular model

Use: To generate the TALP input file (starting model and restraints)

line 1: Title
line 2 (cell param.): a b c alpha beta gamma
line 3..n (at. coord.): Label AtomType x y z

Restraints: Bond distance, Bond angle, Atomic planes

Free Rotation Bonds:

Frag 0 = Base fragment

Frag O
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Molecular model “csIc

 Completeness
= Atomic coordinates
* Bonds, angles, FRB

Generated by calculations (i.e. MM) or from similar structures

(code.TXT) Contains: Atomic coordinates of the molecular model

Use: To generate the TALP input file (starting model and restraints)

line 1: Title
line 2 (cell param.): a b c alpha beta gamma
line 3..n (at. coord.): Label AtomType x y z

Restraints: Bond distance, Bond angle, Atomic planes

Free Rotation Bonds:
9 10

Frag 0 = Base fragment
Frag 1 11

FRB1 (C1-C7) = Free rotation bond that moves Frag 1.
It uses Frag O as pivot.

Frag O
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Molecular model “csIc

 Completeness
= Atomic coordinates
* Bonds, angles, FRB

Generated by calculations (i.e. MM) or from similar structures

(code.TXT) Contains: Atomic coordinates of the molecular model

Use: To generate the TALP input file (starting model and restraints)

line 1: Title
line 2 (cell param.): a b c alpha beta gamma
line 3..n (at. coord.): Label AtomType x y z

Restraints: Bond distance, Bond angle, Atomic planes

Free Rotation Bonds:

Frag 2
9 10
Frag 0 = Base fragment
Frag 1 0 11 :
FRB1 (C1-C7) = Free rotation bond that moves Frag 1.
FRB2 .

It uses Frag O as pivot.

FRB2 (C7-C8) = Free rotation bond that moves Frag 2.
It uses Frag 1 as pivot.

Frag O
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TALP Fast Least Squares (FLS) minimizations £CSIC

Intensities 3 TALP B Molecular model

[M — Sy + kSR]

Sy = Z Wy yobs H — ?/H SR = Z Jj_Q(dobs,j - dj)Q
DAJUST
software ’

Resolved reflections h: ~ yp, = C) th ‘F h‘2

non-resolved reflections k: Y. = Cijk ‘Fk‘z + C Z lel,k ‘FH2
I(k)

non-resolved only!
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Input and output files in TALP " CSIC

[ Mo|ecu|ar]

model

|

code.TXT TALP code.ORG TALP \code\code.LSQ

; (ORG file ; (structure \code\code-trialo1.fpR
{EREaIE) B generator) 0 e‘.QCK solution) \code\code-trial@1.CIF'
\code\code-trial@1.PRF*
\code\code-trial02.fpR
de\code-trial02.CIF

D T \co
soAHitqure \code\code-trial@2.PRF

[1] Crystallographic Information File. Hall, S.R., Allen, FH., Brown, I.D. (1991). Acta Cryst. A, 47, 655.
[2] FULLPROF observed and calculated profile file. Rodriguez-Carvajal J. (1993). Physica B. 192, 55




TALP search strategy (trial flow-sheet)

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

N, generated models
(position, orientation,
conformation),

Starting model
|

l General scan l

checked for overlap

and refined by FLS

Random Exploration| | Assisted Exploration

Mode (REM) || Mode (AEM)

Sy

XTALP = (

1/2
Ny + NpgstT — P)

Quality of intermediate

models after FLS

N, generated
models (position,
conformation),

checked for overlap

and refined by FLS

10




TALP search strategy (trial flow-sheet)

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

N, generated models
(position, orientation,
conformation),

Starting model

l General scan l

checked for overlap

and refined by FLS

Random Exploration

Mode (REM)

Sy

Assisted Exploration

Mode (AEM)

XTALP = (

1/2
Ny + NpgstT — P)

Quality of intermediate

models after FLS

N, generated
models (position,
conformation),
checked for overlap

and refined by FLS

l , N increments of limited size

Local Incremental

Scan (LIS)

to the best model (position,
orientation, conformation)
followed by FLS refinement

10




TALP search strategy (trial flow-sheet)

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

N, generated models
(position, orientation,

Starting model
|

l General scan l

conformation),
checked for overlap

and refined by FLS

Random Exploration| | Assisted Exploration

Mode (REM) || Mode (AEM)

N, generated
models (position,
conformation),
checked for overlap

and refined by FLS

S 1/2 l
XTALP = (NH n NRZST — P) ) . I\lCI increments of limited size
Local Incremental to the best model (position,
Quality of intermediate Scan (LIS) orientation, conformation)
models after FLS l followed by FLS refinement
A Fixed-Profile Rietveld | "1
Qtrial = ’ ’
e R ol refinement (FPR)
Indicqtor For CG ndidote l 100: [ 111 MVEEIR IRV D 00 N :
solutions (usually below 1.5 L
for correct solutions) Final model (Q,. ) o

10
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Global Overlap Criterion (GOC) “csIC

Controls the amount of molecular overlap

1. Initial molecular model Minimum internal overlap

Cubes centered to atomic positions
(density function: inside=1, outside=0)

e /‘\‘ % Sum of all density values (for T molecule):
:Lb Oimol = /V gz'Qmoldv

11




Global Overlap Criterion (GOC)

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

Controls the amount of molecular overlap

1. Initial molecular model

:L‘\¢*x.°~.

2. For each randomly generated model

Omol
Oimol

= (intra —

intramolecular overlap

Ol

Minimum internal overlap

Cubes centered to atomic positions
(density function: inside=1, outside=0)

Sum of all density values (for T molecule):

2
R ... ..

IF

q..>~1.1ORrR q._>1.05

4

2
= Oy = /Vgaudv

(for all symmetry-related molecules)

* Qinter — 70 )
mo

intermolecular overlap

Generation of a new model
(limit 100)

Very fast and non-blocking (no distance calculations)

11




Assisted Exploration Mode (AEM): Rotation Function

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

How it works:

1. Identify the search model: fragment with known geometry

2. Calculation of Rot(Q) for all possible orientations of the fragment

Rot(Q) = / ! Proa(Q2) - dV
V

High Rot values are probable orientations of the fragment

3. Most probable orientations are used as initial models in TALP.

The orientation of the molecule is not a “free” (completely random)
parameter in the model generation.

12




Assisted Exploration Mode (AEM): Rotation Function

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

How it works:

1. Identify the search model: fragment with known geometry

2. Calculation of Rot(Q) for all possible orientations of the fragment

Rot(Q) = / ! Proa(Q2) - dV
V

High Rot values are probable orientations of the fragment

3. Most probable orientations are used as initial models in TALP.

The orientation of the molecule is not a “free” (completely random)
parameter in the model generation.

Possible applications:

1. Molecules with a rigid part and a flexible chain (with several FRBs).

2. To reduce the problem complexity when Z'=2, by “fixing” the orientation
of one of the molecules

12
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Performance (REM) “csic
Results of 100 trials OH
Calculated models (MM) NH

Ns = No. of solutions
t .= Average time per frial
t = Estimated time for

O(E’rclnmg a solution: N,
_ 100t4y441 ffria/ (min)
sol = N_ t._, (min)
FRB = Free rotation bonds Q.
N 150020 FLS), REM s, (A
NCZ 3000(15 FLS) FRE, Ny Noe
Data Florence et al. 2005 5-9-/ V(A )
J. Appl. Cryst. 2005, 38, 249-259 O
| +
/NH/\O
cr
N_, 100
t, (min) 1.4
t._, (min) 1.4
Q. 1.008
rm.s.d. (A) 0.281
FRB, N, N 6, 59, 44
s.g., V(A3) Pna2,, 1640

)v

O E/T«F

100 74
0.5 1.6 1.5
0.5 3.2 2.0
1.200 0.950 0.950
0.057 0.091 0.151
2,37, 35 4, 42, 44 5, 50, 53
P2./n,772  P222,1077 Pbca, 2823
2 6
18.0 20.0
1.094 0.953
0.103 0.323
8, 86, 91 11, 66, 68
P2, 1245 P2, /c, 1422

13
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Performance (AEM) “CSIC
Results of 100 trials NS
N_, = No. of solutions o |
t .= Average time per frial o
t_ = Estimated time for o O
obtaining a solution: N_, 36 (REM=13) 13 (+7)
sol — 10](1;757’2’@[ ff,,-a/ (min) 2.6 37.2
sol .
FRB = Free rotation bonds £,y (min] 7.2 286.2 416.5
Data Florence et al. 2005 Qi 0.953 1.469 2.202
J. Appl. Cryst. 2005, 38, 249-259 rm.s.d. (A) 0.323 0.141
FRB, N, N__ 11, 66, 68 13,99, 104
s.g., VIAY P2./c, 1422 P-1, 1382
Conditions N __=1500(20 FLS), AEM N__=10000(30 FLS), AEM

180°

Q, = 2.202

N_= 3000(15 FLS)

N_= 15000(15 FLS)

= Significant improvement

» Long atomic chains anchored
on terminal aryl

= Model (fragment) accuracy

14
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(-)-Riboflavin

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

Capillary (0.5mm) synchrotron data (ALBA-MYTHEN Il)
8 patterns collected (180s/pattern)
L =0.88320 A

C,.H NO

1777200 476

Intensity (arb. units)

80000

72000

64000

56000

48000

40000

32000

24000

16000

8000

26




Lab vs Synchrotron PDD

Y ICMAB

Structure Refinement

4000 L DL LA L DL DL BLELELELE DL L DL 80000 LN B I DL DL DL DL LA DL DL DL

ss0 F flat saple {1 o Sharper peaks at
— 320 =4 - 64000 IOW cmg|es
N ] =
S 280 FWHM 4 5 56000 FWHM
£ 2um 0.14°-0.22° 1 £ saow0 0.030°-0.038°
> 200 ] 2 40000
2 :

+ 32000 .

g "0 E Intensity at
- 24000 -

b high angles

800 16000

400 8000

0 0 Al T T e
3 6 9 12 15 18 21 24 27 30 33
26 ()
Indexing v

v Vv
o

up to 1A resolution!
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Steps #CSIC

Indexing - Pattern matching - Molecular model - Restraints, FRB - TALP application - Check results - Rietveld Refinement

1. Indexing

2. Pattern matching
3. Molecular model
4. Restraints, FRB

5. TALP application

6. Check results

7. Rietveld Refinement

code.TXT TALP code.ORG TALP \code\code.LSQ

DAJUST (ORG file (Structure \code\code-trialol.fpR

oy (code.NEW) generator) code.QCK solution) \code\code-trial®1.CIF

SOIWEITE T \code\code-trial@1.PRF
" “ oo 4
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Indexing et-ile

Indexing - Pattern matching - Molecular model - Restraints, FRB - TALP application - Check results - Rietveld Refinement
= e.g. DICVOL

(...)

THE SOLUTION IS NOW USED TO TRY TO INDEX ALL INPUT 56 LINES :

DAjust requires the approximate

DIRECT PARAMETERS : A= 20.17036 B= 15.17811 C= 5.35121 VOLUME= 1638.26
STANDARD DEVIATIONS : .00034  .00029 .00010 Ce” p(] rd mefers:
REFINED ZERO-POINT SHIFT : 0.0181 deg. 2-theta

H K L DOBS DCAL DOBS-DCAL 2TH.O0BS 2TH.CAL DIF.2TH.

0 12.17640 12.18077 -0.00438  4.157  4.155 0.001 2 o
0 10.12641 10.12167 0.00473  4.999  5.001 -0.002 a :2(). ] ;7 /ﬁ\ 9?()
@ 8.42660 8.42523 0.00137  6.008  6.009 -0.001

0

o
7.61019 7.60968 0.00051  6.653  6.654 0.000 b ‘| 5‘| 8 :& B 900
o c 535A v 90°

* NUMBER OF LINES
- LINES INPUT 56 e 3
- LINES INDEXED 56 V ] 638 A
.- LINES CALCULATED = 224

* AVERAGE 2-Theta DIFFERENCE FOR INDEXED LINES =-0.0007

* MEAN ABSOLUTE DISCREPANCIES .
<Q> =0.2522E-04 OrthrhOmbIC

<DELTA(2-THETA)> =0.1880E-02
MAX. ERROR ACCEPTED (DEG. 2-THETA) =0.4500E-01

* FIGURES OF MERIT — 4 Z/=‘|
1.- M( 20) = 82.2
2.- F( 20) = 345.4(0.0016, 36)
3.- F( 56) = 133.0(0.0019, 224)

O MNNBR
NP, OR

code.TXT —» ——» code.ORG —» ——»\code\code.LSQ
DAJUST \code\code-trialO1l.fpR
frw (code.NEW) —» code.QCK —» —\code\code-trial01.CIF
SOIWEITE ) g T ) g \code\code-trial@1.PRF
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DAJUST pattern matching et-ile

Indexing - Pattern maiching - Molecular model - Restraints, FRB - TALP application - Check results - Rietveld Refinement

a. Initial cell parameters:

20.17A 15.18A 5.35A 90.0° 90.0° 90.0°

b. PXRD data format: Pattern=1 (NYLINE=10)
20, =55°, Synchrotron (1 = 0.88320 A)

. Pattern matching parameters (pV, zero, L G coet.)

. Run DAJUST (highest symmetry)

- Run SGAID (sg. P2,2,2)) Seen yesterday in Data
f. Run DAJUST Processing talk (DAjust

tical |
g. Copy QCK file to TALP folder practical examples)

O O

D

code.TXT TALP code.ORG TALP \code\code.LSQ

DAJUST (ORG file (Structure \code\code-trialol.fpR
b generator) solution) \code\code-trial®1.CIF
SOIWEIS \code\code-trial@1.PRF
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DAJUST pattern matching csiC

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

A DAjust_UI v1209

s sl Click on a row to load symmetry matrices [
General Cell parameters Symmetry for the 5.G into main window
o : . . SG.Num:Symbol 19  {P212121 set| Lattice P v .
| MName [C)Ribofiavin a 201714 @ 90.000 Metric |orthorombic v ] S SGNum H-Msymbol RW (%) NREF Setfi.
| Formula |[C17 H20 N4 06 (") Centrosimetric Symmetry matrices unlock
b |15.1786 B [00.0 [ Fix cell param. y L 25 Pmm2 18,96 1205 | abc |+
7 |q (@) No centrosimetric ~ |(¥+1/2,-¥+1/2,-2 - 47 Pmmm 18,96 1205 abc
Cycles [20 c |5.351 v [90.000 [] use existing LAT file . -X,¥+1/2,-Z+1/2 —= 16 F727 18,96 1205 abc
[ Highest symmetry ] —X+1/2,-Y,Z41/2 -
17 P222(1) 18,97 1197 | ach
Instrumental & Data parameters Profile Function 13 P2[112[1]2 18,99 1104 bca
r 1 19 P2(1)2(1)2(1 19,06 1183 abc
- - . Type | Pseudo-Voigt T... = | zero -0.018162 exp |1.0000 [ (L2020
Pattern type |1 (Yobs) - n¥line |10 2Bsup |55.0000 - . 51 Prmma 19,38 1165 bca
Rad. source | Synchrotron ¥ | A 0.88320 A2 0.00000 Lorentzian coef. X 0.265E-01 ¥ 0.247E-02 26 Pmc2(1) 19,38 1165 cab
) i 28 Pmaz2 19,38 1165 bac
Gaussian coef. W |0.793E-03 v V' 0.000E+00 U 0.000E+00
Intensity Extraction NFWHM |20 tolerance | 0.5000 O O 31 Pmn2(1) 21,99 1165 bac | _
59 Pmmn 21,99 1165 bca
— . - _— - o o :
Sample @ Hat @ Capillary Pref. Orientation:  March-coef |1.000 direction (h k1) :
- - | EA DAjust_UI Out
Primary monochromator R E Font Sze: | ontop []
= @ ; Removed. | [12:13] 17 0.1903E+00 0.1017E+00 0.5543E-01 0.5404E+01 -
Yes (@ No cos 26 |1.00000 26in type |6 = % I [12:13] 18 0.1903E+00 0.1016E+00 0.5543E-01 0.5404E+01
) ((r1z:131 19 ©0.1903E+00 0.1016E+00 0.5543E-01 0.5404E+01
I E TR 26sup <back> |60.00000 bg-value [12:13] 20 0.1903E+00 0.1016E+00 0.5543E-01 0.5404E+01
[12:13]
() Yes @) No (@) Fixed slit () Variable slit 2Tinf 2Tsup L) 015000 2T [12:13]  ZERC-3HIFT:
Rerations |20 [12:13] -0.01843 0.00011
. . [12:13] FINAL LATTICE PARAMETERS:
slit-w (°) |0.0000 sample size 0.0000 armlenght |0.0000 [12:13] 20.17060 15.17828 5.35091 90.0000 90.0000 90.0000
[12:13]
Absorption correction [12:13] Volume= 1638.209
- N = [12:13]
I Yes @) No Asymmetry correction Ghost peaks [12:13] ST. DEVS. OF LATTICE PARAMETERS:
- - [12:13] 1 0.00021
R*mu |0.0000 26RefInt |0.0000 Transmi. |0.0000 coef. value 28 :igig: 2 2.00016
sy n asym [12:13] PERK WIDTH PARAMETERS:
P [12:13] 0.270E-01 0.138E-02 -0.206E-05
| dth [12:13] 0.242E-02 0.179E-03 0.362E-06
coef 2Tsup el 2r widtl [12:13] 0.792E-03 0.812E-05 -0.137E-07
[ Run AJUST ] Stop run open FRF l [ Output window l [12:13] SCALA FACTOR:
[12:13] 0.9998E+00 0.2864E-02 —0.2065E-03
; T (A2e0F]] =s==———=————eeee e
[ Run SGAid ] Reload 15T | SGAid windows | [12:13] Cycle Ewp Ep REB Chi (planes=s) Chi {dist) Chi (I)
[12:13] 20 0.1903E+00 0.1016E+00 0.5543E-01 0.5404E+01
Work file: 0:\ovallcorba\riboflavin\Riboflavin. jst [AZEDS] LI 71 = 5o208  ([EEEars © = JodEl ) E|
. ) i ) [12:13] Worse ¥, fields not updated. To load new values click on load NEW.
Data file: O:\ovallcorba\riboflavin\Riboflavin.net [12:13] dijust finished -
e ———————————— e —— e —————— | R 1 b

code.TXT TALP code.ORG TALP \code\code.LSQ

(ORG file (Structure \code\code-trialol.fpR
generator) solution) \code\code-trial@1.CIF
\code\code-trial01.PRF

DAJUST

software




CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

Molecular Model

Molecular model - Restraints, FRB - TALP application - Check results - Rietveld Refinement

Molecular Model from calculations (MM)
i.e. Avogadro (MMFF94, UFF), Chem3D (MM2),...

&R [
1 (-)riboflavin Ny |
111 90 90 90 9 |
Cl C -0.00858 1.30554 0.51270 “ 8, |
C2 C 0.56154 -2.39206 -0.06907 :Ef
C3 C 2.71448 1.18584 -2.69982 A
C4 C -1.38964 1.62446 -0.05307 s .
C5 C -1.98857 2.84068 0.59021 ’;n.@
O
0O
OO
Recomendation: first atom near mass center Sl =
i ; S E
‘code.TXT —» code . ORG \code\code. LSQ
DAJUST (ORG file (Structure \code\code-trialol.fpR
. (code.NEW) generator) code.QCK solution) \code\code-trial®1.CIF
SOIMWELS T \code\code-trial@1.PRF




TALP input file (.ORG) generator

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

a. Import model coordinates (Z'=1)
b. Distance Restraints (bond tolerance)

c. Plane restraints

DAJUST

software

(code.NEW)

Restroints, FRB - TALP application - Check results - Rietveld Refinement

@ TALP input file (.org) generator =g X

Show labels [+][=] Perspective

Atom List  Load Molecules

C1 F
C10
C11
ci12
C13
Ci4

| + Molec | | - Molec |

Molecule 7

1

C15 Distance Restraints

tn Bond tal ' R
c17 ond tolerance: sum

c2 = }
Cc3
ca Plane Restraints

E: + Plane - Plane [ Paint

c7 Plane num. Atoms
ca -

Free Rotation Bonds

+Base Frag. | | +FRB || -FRB | | Edit | [C] Paint

Mum  Bond Pivot  Atoms

No atoms selected Generate ZALP input file

d. Free Rotation Bonds
e. Generate TALP input file

\code\code.LSQ

(Structure \code\code-trialo1i.fpR

code.QCK solution) \code\code-trial@1.CIF

T \code\code-trial01.PRF
%

TALP




) . Y ICMAB
TALP input file (.ORG) generator “csIc

Restroints, FRB - TALP application - Check results - Rietveld Refinement

General

Name |(-)-Riooflavi e Option load from NEW file (DAjust)

Formula |C17 H20 N4 06 Z |4 A |0.88320  seed O .
¢ Same code/location QCK

Cell parameters

orthorombic v | @ 20.17060 b 15.17828 ¢ |5.35091 (If not ’rhe program CISI(S Ir'OI’ cmd COp)’
a |90.000 B |90.000 v 90.000

it to the save location)

Symmetry

5G Num:Symbol 19 :|P212121 set| Symm. matrices unlock

Lattice :P ": '3'::'3' Centrosymetric ¥, Y, 2
¥+1/2,-¥+1/2,-2

(@ No centrosymmetric X, Y41/2,-241/2

| load from .NEW |

| Save TALP input file |

_ TALP \code\code.LSQ

DAJUST (Structure \code\code-trialoi.fpR
software (code.NEW) code.QCK solution) \code\code-trial@1.CIF

T \code\code-trial01.PRF

10




TALP experiment conditions and run

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

TALP application - Check results - Rietveld Refinement

—

T 7
ﬂ TALP - Structure Determination fro... l:l
-—_

TALP Input File (.org)

| Open file || Generate file |

TALP trial setup

| @A NRE/AE= | 1500 NFLS(RE/AE)= |20
@B Nc1= | 3000 NFLs{cr)= |15
& c Incr: auto
@)
@E
() Custom GOC

Mumber of TALP trials = 20
|| Stop run | View Results | [ log |
|

. &

a. Preset/Custom conditions

b. N trials
c. GOC

d. Log window

O:\ovallcorba'riboflavin\talp\Riboflavin.org
O:\ovallcorba\riboflavin\talp\Riboflavin.qck

code.TXT

DAJUST
(code.NEw)

A B C D E
N_, 1500 3000 6000 10000 20000
NFLS(REM/AEM) 20 20 30 30 30
N, 3000 6000 8000 15000 30000
| NFL_S(CI) 15 15 15 15 15
TALP code.ORG \code\code.LSQ

(ORG file

generator)

\code\code-trialol.fpR
\code\code-trial01.CIF
\code\code-trial@1.PRF

code.QCK

!

11




TALP search strategy (trial flow-sheet)

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

N, generated models
(position, orientation,

Starting model
|

l General scan l

conformation),
checked for overlap

and refined by FLS

Random Exploration| | Assisted Exploration

Mode (REM) || Mode (AEM)

N, generated
models (position,
conformation),
checked for overlap

and refined by FLS

S 1/2 l
XTALP = (NH n NRZST — P) ) . I\lCI increments of limited size

Local Incremental to the best model (position,
Quality of intermediate Scan (LIS) orientation, conformation)
models after FLS l followed by FLS refinement

A Fixed-Profile Rietveld | "1

Qtrial = ’ ’

e R ol refinement (FPR)
Indicqtor For CG ndidote l 100: [ 111 MVEEIR IRV D 00 N :
solutions (usually below 1.5 W e

for correct solutions) Final model Q. )

12




. . (Y ICMAB
ORG file detuails “csIc

Restraints, FRB - TALP application - Check results - Rietveld Refinement
Additional control/options

« Cell, symmetry, content,... Automatically
generated by TALP

« Atoms/Fragments (parameters, link, rigid bodies, FR,...)
* Molecular groups

= FRB: Free Rotation Bonds (limits REM, initial value, link,...)
« REST: Restraints (sdev, symmetry related,...)

« DIST: Distance calculation

» Options: RadType, HKL, FR, Seed

» 2TEX: Excluded zones

code.TXT TALP TALP \code\code.LSQ

DAJUST (ORG file (Structure \code\code-trialo1l.fpR
. (code .NEW) generator) code.QCK solution) \code\code-trial0@1.CIF
SOIIWAIE T \code\code-trial@1.PRF

13




Y ICMAB
TALP output icslic

Check results - Rietveld Refinement
Results window and output files - LSQ file: general
- fpR files: trial
- CIF/PRF visual inspection

- 7
1 TALP Rm (-)-Riboflavin, P 21 21 21, £=4, C17 H20 N4 06,
Trial  Q[R(FPR)/R(DAjust)] | |Refresh | Il g~ |
- 1.154 | Cpen folder | %:: s
2 1.878 S ]
3 1.15? R III | PO R TR T R S S I . Remember. R
4 2.107 NP 1T - wp,F'PR
] 2.281 " ; |I: |11 1.4 u Flﬁ 1‘: I.Ii s.l & Qtrzal — R d l f
6 2.311 o =24 wp,model— free
pen PRF
7 1.958 | (default programs di [ did
3 1.164 [ opencrF iy Indicator tor candidate
9 1.164 . . .
L Y sk fa solutions (usually near 1.0
: .2 for correct so|uhons)
Best Q (1.154) at Trial 1 L\,‘ .

code . TXT TALP code.ORG
(ORG file
DAJUST (code.NEW) generator) code.QCK

software

!

14




Check results

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

B SGAid Output

Click on a row to load symmetry matrices

for the S.G into main window

SGNum H-Msymbol RW (%) NREF Setti..
23 Pmmz2 18,96 1205 abc
47 Pmmm 13,96 1205 abc
16 p222 18,96 1205 abc
17 F222(1) 18,97 1197 ach
18 P2(1)2(1)2 18,99 1194 bca
19 P2(1)2(1)2(1) | 19,06 1183 abc
51 Pmma 19,38 1165 bca
26 Pmc2(1) 19,38 1165 cab
28 Pma2 19,38 1165 bac
31 Pmn2(1) 21,99 1165 bac
50 Pmmn 21,99 1165 bca
32 Pbaz2 22,51 1113 abc
35 Pbam 22,31 1113 abc
62 Pnma 23,65 1112 bca
33 Pna2(1) 23,65 1112 bac
a7 Pbcm 23,10 1115 bac
29 Pca2(1) 25,10 1115 abc
58 Prinm 25,53 1115 abc
34 Pnn2 25,33 1115 abc
53 Pmna 26,08 1117 cha
30 Pnc2 26,08 1117 bac
27 Pcc2 27,55 1121 abc
49 Pcocm 27,55 1121 abc
50 Fban 34,21 091 abc

8=20.1714 b=15.1786 ¢=5.351 a=90.0 =90.0 y=90.0

Sometimes you have to go back...

P mc2(1)

Check results - Rietveld Refinement
P ma2

U TALP Results 3] U TALP Results _—
Trial  Q [R{FPRI/R(DAUSE] Refresh Trial  Q [R{FPRI/R(DALSE] Refresh
1 4.301 | Cpen folder | 1 3,342 | Cpen folder |
2 4,075 2 3,008
3 4,265 3 3.173
4 4,129 4 3,256
5 4,513 5 2,058
7 4,152 7 3,378
8 4.138 | open CIF | = 2.0%8 | open CIF |
g 4,524 g 3,139
10 4,054 10 3.324
Best Q (4.075) at Trial 2 Best Q (2.058) at Trial 5

P2(1)2(1)2(1)

-

Trial
1.154

Q [R(FPR)/R(DAjust)]

Refresh

1.878

| Open folder |

1.157

2.107

2.281

2.311

1.958

| open PRF |

1.164

1.164

| open CIF |

e =A== RS R (R N S U

0 2.337

Best Q (1.154) at Trial 1

15




Numeric result files (LSQ and fpR)

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

General results file (text):
e Copy of input file

* Data read by TALP

* TALP experiment info

® Trial Results (Qtrial)

TALP EXPERIMENT INFO:

Program version= TALP1209

Filename= Riboflavin

Experiment start date:time= [130326:1258]
nRE= 1500 (nFLS= 20)

nCI= 3000 (nFLS= 15)

Automatic Increments

[130326:1258] TRIAL: 1 of 20

Chi(Trial) = 1.132 (Experiment best= 1.132)
Q(Trial) = 1.975 (Experiment best= 1.975)
time(trial)= 3.9 min

[130326:1302] TRIAL: 2 of 20

Chi(Trial) = 0.904 (Experiment best= 0.904)
Q(Trial) = 1.275 (Experiment best= 1.275)
time(trial)= 3.9 min

- Rietveld Refinement

Trial result files (text):
e Figures of Merit

e Refined parameters (coordinates, ...)

e Dist/ Angle Calculations

Rwp Q(Trial)

0.2426E+00 0.1275E+01

Rexp Rwm(planes) Rwd(dist)
0.3742E-01 0.3712E+01 0.8833E+00
Scale Bover

0.2993E+00 0.000QE+00

1 1.1 1.1 1.1 0 0 0 0
Cla 1 0.96710 0.60087 1.56000 1.00000

1 1.1 1.1 1.1 0 0 0 0
C2a 1 1.13120 0.54129 1.22363 1.00000

DISTANCES AND ANGLES:
(no calc options found)

3.295

0

3.295

16




Structure refinement

Y ICMAB

TALP = Structure solution 1 Rietveld refinement
l 2 | (FullProf) :
A final Rietveld refinement is needed g o :

90000 [T T T
o b ﬁxed prof||e Rlefve|c| ]
z | TALP)
'c [ i
S 50000 f= -
g - )
S [ ] 90000
> [ ]
= 30000 - -
C B i
o ] 70000
C L .
~ 10000 = E z
: ] S 50000
C L0000 R i =
p— - E
r v Lo el " ’ =
i Hi SRS | o - 2 30000
AP TP AP TP PRI TP TP TP TP TP I 2
()
-
0 6 12 18 24 23(()9 o 36 42 48 54 60 £ 10000

Cell parameters:

DAjust:  20.17060(21)
RIBOLS:  20.17194(28)
fullProf: 20.17326(22)

| .1.'I._| QJII l TR
e { el

T T T T T
26 (9

: Rietveld refinement :

: (RIBOLS) :

:_ R A A VETRRTA L g o ||||\||l||||\|||||l\.|||-|||l._-

A 1\

[ N

2 8 14 20 26 32 38 44 50 56
20 (9

15.17828(16) 5.35091(5) 90.0 90.0 90.0
15.17888(22) 5.35120(7) 90.0 90.0 90.0
15.17961(17) 5.35155(6) 90.0 90.0 90.0

(fast refinements,
could be improved...)

17




(-)-Riboflavin

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

—— TALP solution
—— RIBOLS solution
FULLPROF sol.

18




(-)-Riboflavin

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

— RIBOLS solution
FULLPROF sol.

19




(-)-Riboflavin

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

= CCDC 906129

» »
» .
¥ "
-
@
"

20
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“powderXRD
o013

TALP, a multisolution direct-space strategy &
for solving molecular crystals from powder
diffraction data based on restrained LS

Oriol Vallcorba
Jordi Rius

Carlos Frontera
Carles Miravitlles

ovallcorba@icmab.com

Part 2
Software demonstration

'V

Csic s
. o ALBA

CCCCCCCCCC .e R\ORDEINVESTJGACIONES.C\ENTI'FICAS Inshi_ui_ de CléhClq de

Consejo Superior de Vistaiell el s lone CELLS - ALBA

Investigaciones Cientificas www.icmab.es Synchrotron Light Facility
Campus de la UAB

08193-Bellaterra (Spain)




Y ICMAB

I CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

» Capillary Synchrotron data (MYTHEN II) CHs
+ 1=0.88368 A on OH
. C,H ’
1311509 O
HAC
120000

100000

80000

60000

Intensity (arb. units

40000

20000




Y ICMAB
Steps #CSIC

Indexing - Pattern matching - Molecular model - Restraints, FRB - TALP application - Check results - Rietveld Refinement

1. Indexing

2. Pattern matching
3. Molecular model
4. Restraints, FRB

5. TALP application

6. Check results

7. Rietveld Refinement

code.TXT TALP code.ORG TALP \code\code.LSQ

DAJUST (ORG file (Structure \code\code-trialol.fpR

oy (code.NEW) generator) code.QCK solution) \code\code-trial®1.CIF

SOIWEITE T \code\code-trial@1.PRF
" “ oo 3




Indexing

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

Indexing - Pattern matching - Molecular model - Restraints, FRB - TALP application - Check results - Rietveld Refinement

= e.g. DICVOL
(...)

THE SOLUTION IS NOW USED TO TRY TO INDEX ALL INPUT 38 LINES :

DIRECT PARAMETERS : A=13.5406 B= 8.0320 C=12.4797 BETA=112.971 VOLUME= 1249.64
STANDARD DEVIATIONS: .0011 .0009 .0016 .009
REFINED ZERO-POINT SHIFT : 0.0124 deg. 2-theta

REDUCED CELL : A=12.4797 B= 8.0320 C=13.5406 BETA=112.971 VOLUME=1249.64

H K L DOBS DCAL DOBS-DCAL 2TH.O0BS 2TH.CAL DIF.2TH.

12.51406 12.50487 0.00919 4.047 4.050 -0.003
11.52393 11.52238 0.00156 4.395 4.395 -0.001
7.18061 7.18152 -0.00091 7.056 7.055 0.001
6.76248 6.76311 -0.00062 7.492 7.492 0.001

[ o Mo Mo

0
1
1
0

R ROR

* NUMBER OF LINES

.- LINES INPUT = 38
.- LINES INDEXED = 38
.- LINES CALCULATED = 167

* AVERAGE 2-Theta DIFFERENCE FOR INDEXED LINES = 0.0000
* MEAN ABSOLUTE DISCREPANCIES
<Q> =0.2396E-04
<DELTA(2-THETA)> =0.1915E-02
MAX. ERROR ACCEPTED (DEG. 2-THETA) =0.4500E-01
* FIGURES OF MERIT
1.- M( 20) = 167.4
2.- F( 20) = 661.0(0.0008, 38)

code.TXT —»

DAJUST

(code.NEW) —»

software

e

__» code.ORG —p

code.QCK —>

DAjust requires the approximate
cell parameters:

a 1248A o  90°
b 803A B 11297
c 13.54A v 90°

V 1250 A3
Monoclinic

=4 L'=2

—» \code\code.LSQ

\code\code-trialO1l.fpR
—\code\code-trial0@1.CIF
\code\code-trial@1.PRF




Y ICMAB

DAJUST pattern matching et-ile

Indexing - Pattern maiching - Molecular model - Restraints, FRB - TALP application - Check results - Rietveld Refinement

a. PXRD data format: Pattern=1 (NYLINE=10)
20, =35°, Synchrotron (1 = 0.88368 A)

b. Initial cell parameters:

12.48A 8.03A 13.54A 90.0° 112.97° 90.0°
Pattern matching parameters (pV, zero, Lorentzian)
. Run DAJUST (highest symmetry)
e. Run DAJUST & Run SGAID (sg. P2)
f. Run DAJUST
g. Copy QCK file to TALP folder

O

O

code.TXT TALP code.ORG TALP \code\code.LSQ

DAJUST (ORG file (Structure \code\code-trialol.fpR

b generator) solution) \code\code-trial®1.CIF

SOIWEIS \code\code-trial@1.PRF
- , “ oo 5




Y ICMAB

DAJUST pattern matching csiC

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

T ]
BR DAjust_UIv1209 ==y X
File Options Hel ([re— i
I General Cell parameters Symmetry M
T ' Click on a row to load symmetry matrices entep [
_ - - SG.Num:Symbol 1 P2(1) set | Lattice P » - -
|  MNeme |S-Tbuprofen a 12.48264 a [90.000 Metric | monoclinic ) - I for the S.G into main window ]I
Eormula C13H1802 ] [ ) Centrosimetric Symmetry matrices unlock .
b |8.03489 B |112.9720 [ Fix cell param. . _ _ L a SGNum  H-M symbol RW (20) NREF Setting
7 [a I.,_O___.'No centrosimetric reer
s [0 c |13.54240 y [90.000 [] use existing LAT file -, 1/2+%, -2 - 6 Pm 4,85 409 abc
Cycles | Highest symmetry | |« | 1l ; 3 P2 4,85 409 abc
| e . 10 Fz/m 4,85 409 abc
Instrumental & Data parameters Profile Function 11 P2(1)/m 4,85 406 abe
_ _ Type | Pseudo-Voigt T... ¥ | zero -0.009073 exp [1.0000 = P 1,8 6 :
Pattern type |1 (¥obs) - n¥line |10 28sup |35.0000 233 P2/n 8,04 358 abe
r . Lorentzian coef. ® | 0.368E-01 Y 0.000E+0D0
Rad. source | Synchrotron M |0.88367 42 |0.00000 ] O N HL fhe B B
) ) 234 F2(1)/n 8,04 335 abc
Gaussian coef. W 0.115E-02 V 0.668E-02 U |0.617E-02 i~ P;l}f 1203 253 )
Intensity Extraction NFWHM |25 tolerance |0.5000 (1)/a ' ahc
231 P2/a 12,03 356 abc
. . Pref. Orientation: ~ March-coef |1.000 direction (h k1) (000
Sample (©) Flat (@) Capillary 235 Fa 12,03 356 abc
cluded E— 14 P2(1)/c 12,11 356 abe
C Zones ckgrou
Primary monochromator _ _ 13 F2/c 12,11 359 abc
= = 28inf Add Calcula... 20 + (| - 7 Pc 12,11 3539 abc
()Yes (@ Mo cos 26 [1.00000 " | Add | type |Calcuia... v
285up <back> 60.00000 bg-value File
Divergence correction = =| = = = =
_9 = - - . FWHM |0.15000 = bg-value a8=12.4657 b=B.0298 c¢=13.5385 a=90.0 p=112.928 y=90.0
()¥es (@ No (@) Fixed slit () variable slit 2Tinf 2Tsup
Iterations |20
slit-w (%) |0.0000 sample size |0.0000 armlenght |0.0000 - ' o ' ! ' ! ' ! .
Absorption correction } E
®Yes @ No Asymmetry correction Ghost peaks B ]
R*mu |0.0000 26RefInt |0.0000 Transmi. [0.0000 coef. value 28 vl i ]
28sup n asym ; o E
. . coef ITsup value 2T width - B
[ Run AJUST ] Stop run | open PRF | [ Output window ] 0.600 | 5.000 B 7]
11 FOE 00 P IV TP TRA OO OO W 0D 00 O OO A ]
| RunsSGAd | | ReloadJST | | SGAd window | - l ] -
C - T h P N
Work file: 0:\ovallcorba\ibuprofen'dajust\ibuprofen@0.88368.jst 3 7 11 15 19 23 27 31 35 39
Data file: O:\ovallcorba\ibuprofen\dajust\ibuprofen@0.88368.dat 26 (°)

code.TXT TALP code.ORG \code\code.LSQ

(ORG file (Structure \code\code-trialol.fpR
generator) solution) \code\code-trial@1.CIF
\code\code-trial01.PRF

DAJUST

software




Y ICMAB

Molecular Model " csIcC
- Restraints, FRB - TALP application - Check results - Rietveld Refinement
A Ibuprofen.cml* - Avogadro { == | = |i:h‘1
° Archivo Editar Ver Construir Seleccionar Extensiones »
Molecular Model from calculations (MM) -
i.e. Avogadro (MMFF94, UFF), Chem3D (MM2),...
code.TXT
(S)-Ibuprofen
111 90 90 90
Cé6 C 3.4590 2.3496 -3.4027
C1 C 1.1118 -0.2872 0.3516
C2 C 2.6065 -0.0446 0.1267
C3 C 2.8853 0.7971 -1.1050
C4 C 2-3018 2.0589 -102814 STEEPEST DESCENT ;
_S_T_Eff______f_‘_”_’ ________ £ M
Recomendation: first atom near mass center
code.TXT —» —» code.ORG —» —» \code\code.LSQ
DAJUST \code\code-trialOl.fpR
b (code .NEW) —» code.QCK —» —\code\code-trial0@1.CIF
SOIWEITE g T ) g \code\code-trial@1.PRF




. . Y ICMAB
TALP input file (.ORG) generator “csIc

wa Save TALP input file

a. Import model coordinates (Z'=2) | =5 v e | S

. . - Option NEW file
b. Distance Restraints (bond tolerance) | DR Jlocation QCK
c. Plane restraints

oo oo | (if MOt the program asks
d. Free Rotation Bonds

for and copy it to the save

location)
e. Generate TALP input file -
_ \code\code.LSQ
DAJUST (Structure \code\code-trialo1i.fpR
(code .NEW) code.QCK solution) \code\code-trial@1.CIF

software

\code\code-trial01.PRF

!




- . (Y ICMAB
TALP experiment conditions and run “csIc

TALP application - Check results - Rietveld Refinement

( _';HT TALP - Structure Determination fm...i_blm
| el TALED | a. Preset/Custom conditions
.q'

| Open file | Generate file &
TALP trial setup b N h’iOlS
@A NREfAE= [1500 NFLS(RE/AE)= |20
©s Nci= |3000 NFLs(c1)= |15 < GOC
Oc o Taw d. Log window
() Custom GOC
Mumber of TALP trials = |20 A B c D E
| N_, 1500 | 3000 | 6000 | 10000 | 20000
|Comnraa ]| sovon | [imnnant ' N, (REM/AEM]| 20 | 20 | 30 | 30 | 30
O:\ovallcorba\ibuprofen’talp\ibuprofen@0.88368.0rg - NCI 3000 6000 8000 ] 5000 30000
0:\ovallcorba\ibuprofen\talp\ibuprofen@0.88368.qck NFLS(C I) ] 5 ] 5 ] 5 ] 5 ] 5
code.TXT TALP code.ORG \code\code.LSQ

DAJUST (ORG file \code\code-trialol.fpR

b (code.NEW) generator) code.QCK \code\code-trial®1.CIF

SOIIWAIE T \code\code-trial@1.PRF
X “ o %




TALP search strategy (trial flow-sheet)

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

N, generated models
(position, orientation,

Starting model
|

l General scan l

conformation),
checked for overlap

and refined by FLS

Random Exploration| | Assisted Exploration

Mode (REM) || Mode (AEM)

N, generated
models (position,
conformation),
checked for overlap

and refined by FLS

S 1/2 l
XTALP = (NH n NRZST — P) ) . I\lCI increments of limited size
Local Incremental to the best model (position,
Quality of intermediate Scan (LIS) orientation, conformation)
models after FLS l followed by FLS refinement
A Fixed-Profile Rietveld | "1
Qtrial = ’ ’
e R ol refinement (FPR)
Indicqtor For CG ndidote l 100: [ 111 MVEEIR IRV D 00 N :
solutions (usually below 1.5 L
for correct solutions) Final model (Q,. ) o

10




. . (Y ICMAB
ORG file detuails “csIc

Restraints, FRB - TALP application - Check results - Rietveld Refinement
Additional control/options

Automatically

« Cell, symmetry, content,... generated by TALP

« Scale, Bover

« Atoms/Fragments (parameters, link, rigid bodies, FR,...)
* Molecular groups

= FRB: Free Rotation Bonds (limits REM, initial value, link,...)
« REST: Restraints (sdev, symmetry related,...)

« DIST: Distance calculation

» Options: RadType, HKL, FR, Seed

» 2TEX: Excluded zones

code.TXT TALP TALP \code\code.LSQ

DAJUST (ORG file (Structure \code\code-trialo1l.fpR
. (code .NEW) generator) code.QCK solution) \code\code-trial0@1.CIF
SOIIWAIE T \code\code-trial@1.PRF

11




Y ICMAB

I CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

Check results - Rietveld Refinement

Results window and output files - LSQ file: general
- fpR files: trial

o v resuts S - CIF/PRF visual inspection

Trial  Q [R(FPR)/R(DAjus... | Refresh | .

o063 ~ | esniskioss ==

3 1.073 48000

4 1.746 ::.:

3 1.455 18000

o Remember!

7 1.775 = : pr PR

3 33?..2 |_open PRF ‘ . Qtrial = R ’
T Cmar - Tlnmodelfrec
12 |1.963 | Indicator for candidate
S —— solutions (usually near 1.0
o d for correct solutions)

Best Q (0.64) at Trial 6

code.TXT

(ORG file
DAJUST (code .NEW)

enerator
software J )

12




Numeric result files (LSQ and fpR)

CCONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

General results file (text):
e Copy of input file

* Data read by TALP

* TALP experiment info

* Trial Results (Qitrial)

(...)

TALP EXPERIMENT INFO:

Program version= TALP1209

Filename= ibuprofen@0.88368

Experiment start date:time= [130327:1403]
nRE= 1500 (nFLS= 20)

nCI= 3000 (nFLS= 15)

Automatic Increments

[130327:1403] TRIAL: 1 of 20

- Rietveld Refinement

Trial result files (text):

e Figures of Merit
*Refined parame

Rwp Q(Trial)

0.1218E+00 0.6395E+00

Rexp Rwm(planes) Rwd(dist)
0.2670E-01 0.1802E+00 0.6834E+00
Scale Bover

0.6144E+00 0.0000E+00

Chi(Trial) = 0.664 (Experiment best= 0.664)
Q(Trial) = 1.205 (Experiment best= 1.205)
time(trial)= 3.1 min

[130327:1406] TRIAL: 2 of 20

Chi(Trial) = 0.630 (Experiment best= 0.630)
Q(Trial) = 0.965 (Experiment best= 0.965)
time(trial)= 3.1 min

C...)

ters (coordinates, ...)

e Dist/ Angle Calculations

1 1.1 0.1 1.1 (0] 0 0 0 0
C4a 1 0.11641 -0.08688 0.80549 1.00000 3.422
1 1.1 1.1 1.1 0 0 0 0 0
C5a 1 0.18985 -0.14843 0.89969 1.00000 3.422
DISTANCES AND ANGLES:
1 C4a 0.11641 -0.08688 0.80549
C5a 1.343 0.001 0.18985 -0.14843 0.89969 1 0.000 0.000 0.000
Cé6a 2.336 0.001 0.19110 -0.05562 0.99148 1 0.000 0.000 0.000
(...) 13




. Y ICMAB
Structure refinement “csIc

TALP = Structure solution T e el
l ¢ (FullProf) 1
A final Rietveld refinement is needed 2 oo |- :
| 1" Ty |i (NI ||H\||HH\|||H|\|H|||\||\|\|H||H|\H|||||i||\|||\H.|\ﬁ\l"l|\||\\|\||ﬁ||\\\||||||||\||||
T e ] P ',‘rl TSR ;
_p Bt prof||eR|efve|o| AN
"§ oo E- (TALP) -E 3 7 11 15 19 292(?;) 27 31 35 39
il ot Rietveld refinement

Intensity (arb. units)

5 = 30000 |-

A . B
e M T T e T e A L a T L Lnn nnd Lo rn i ]
0 4 8 12 16 20 24 28 32 36 40 10000 [ i
20 (9 [ ]

| A UMD 000010 01 0 O R
IA‘ Il [ TPHEN W PR T A,
[T 1 Ay
LinnaflannaflannafNananflannalannanlanannflannanflannnl
Ce” pqramei‘erS' 3 7 11 15 19 23 27 31 35 39
20 (9

Published:12.462(3) 8.035(3) 13.539(4) 90.0 112.89(3) 90.0
DAjust:  12.4826(3) 8.0349(2) 13.5424(4) 90.0 112.972(2) 90.0
Ribols: 12.4829(3) 8.0350(2) 13.5425(4) 90.0 112.971(2) 90.0

fullProf: 12.4827(4) 8.0345(2) 13.5428(4) 90.0 112.971(1) 90.0 5




(Y ICMAB
(S)-(-)-Ibuprofen ‘csic

— published CIF
TALP solution

—— RIBOLS solution

— FullProf sol.

rm.s.d. <0.15 A
(TALP-CIF)

15
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