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Publication flow in IUCr journals
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CIF — Early Development

« 1983,1988 — Standard Crystallographic File Structure
|.D. Brown

* 1990 — Checking of data in Acta Cryst. C papers
« 1991 — Publication of first CIF dictionary

* 1991 - Technigues developed for processing CIF data
First article typeset from a CIF file. Willis et al.

« 1992 — First unsolicited CIF submission
« 1994 — Faster processing for CIF submissions
* 1996 — Acta Cryst. C — CIF submission only
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The benefits of CIF for
publishers

« Submission and deposition of structural and
experimental data in a standard format
 Contains the framework for publishing an article
directly

* Allows the possibility of automated validation
checking against a set of known “standards”

* Allows duplication checking against relevant
structural databases (e.g. cellCheckCSD)

* Helps in fraud detection ......
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What 1s validation?

Comparison against a set of test criteria

* Are all the usually expected data and
Information present?

* Are related parameters consistent?

* IS the space group correct?

* Has the refinement converged?

 Are the assigned atom types correct?
* Is the structure reasonable?

» Has the structure been determined
before?
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Automation of validation

* Allows authors to get anonymous and instant feedback
 Detect and fix problems prior to submission

* Fewer and shorter revision cycles

« Consistent application of criteria

= + Known application of criteria (no hidden hurdles to jump)

. * Allows editors and referees to focus on the science

* Benefit — faster publication times!
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What does validation software do?

* [dentifies possible problems via ALERTs
* Provides explanations of ALERTs
« Suggests interpretations and possible solutions
« Atool to help the author
« efficiently check their work
 avoid simple mistakes

* Not Intended as a hurdle to make life difficult
* Not intended to hinder publication of correct results
* Also a useful tool for reviewers
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Validation workflow

Sample preparation
Data collection
Solution and refinement
Structure analysis

\ 4

\ 4

Prepare CIF and structure
factors (or powder profile)

\ 4

Send to checkCIF

v

Alerts present

v

Alerts not present

—

Complete VRF

Resolve alerts

\

Submit to journal

\ 4

Review process
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CIF as a vehicle for article submission

_publ_ section_title

P\
Diaquahexa-\m~2~-dichlc
tetrahydrofurandiiron (:

I3

loop_

_publ author name
_publ author_ address
'Sadeghi, Omid'

; Department of Chemisi
General Campus
Shahid Beheshti Uniwve
Tehran 1983963113
Iran

'Ng, Seik Weng'

; Department of Chemisi
University of Malaya
50603 Kuala Lumpur
Malaysia

_publ section_abstract
; In the oxido-centerec
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the central O atom is :
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configuration. Two of 1
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SSN 1605358

Diaquahexa-u,-dichloroacetato-
uz-oxido-tetrahydrofurandiiron(lil)-
manganese(ll)

Omid Sadeghi,® Mostafa M. Amini® and Seik Weng Ng"*

al Campus, Shahid

ent of Chemistry, Unive

dence selkweng@um.edu,my

Receved |7 December 2009, accepted 17 Décember 2009

In the oxido-centered title compound, [FexMn(CoHCLO3)s
O(C:HO)(H20)s), the central O atom is linked to three metal
atoms, which are themselves each linked to four dichloro-
acetate anions, and is in a triangular configuration. Two of the
metal atoms are each coordinated by a water molecule,
whereas the third is coordinated by a tetrahydrofuran
molecule. In the crystal, adjacent molecules are linked by
O=H:-.0 and O=H:..Cl hydrogen bonds across centers of
inversion, generating a hydrogen-bonded chain along the ¢
axis. The Mn'" atoms are disordered with respect to the Fe'!
atoms. and the same metal site is occupied by 1/3Mn + 2/3Fe.

Related literature

For  aquabis(tetrahydrofuran)hexakis(trifluoroacetato)(j,-
oxido)M(1)diiron(I11) (M = copper. zinc), see: Amini er al.
(2004a.b).

clyHe s /D\
2 \/c\/ \o\/cum,
ciHe = = cHely

M= 13mn"e 2aFe!l

Experimental

Crystal data

{C2HCLO):0(CHO)-

Table 1
Hydrogen-bond geometry (A. *

D=H--A D—H

Olw—H1l...03
O2w—F P
QW —F
OIW—F

Symmetey codex: (i) —x+ L=y +1, =z {i

v APEX2 (Bruker, 2(
; dats reducti
SHELXS97 (Shel
(Sheldr:
): software used to prepare material for
bICIF (Westrip, 2010).

Data collecti
(Bruker,

publication: 7

The authors thank Shahid Beheshti University and the
University of Malaya for supporting this study.

ry date and figures for this paper ere avaifable from the
nic archives (Reference: C12991)
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SHELXL-97
.C

‘oacetato-\m~3~-oxido-\
.I)manganese (II)

)6 O (C4 H8 O) (H2 0)2]'
Clé H18 Cl1l2 Fe2 Mn Ol6'
2 1058.34

triclinic
'P _1!
'-p 1!

me H-M
me Hall

Xyz
z!

9.380(1)
13.316(1)
15.432 (1)
90.131 (1)
100.067 (1)
97.677 (1)
1880.1(2)
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Authoring tools
(1) pubICIF

. . L publICIF - Z:/b.cif (modified) = |[= ===
Desktop CIF publishing
= g 1 Ho - @I L5 % 2 ﬁﬁ ﬁ J"'el B> ActaCpreprint v Add refinement details
. .
editor, validator and formatter Sm@ ooy B I | A bl
! 208 ; ~
209
for small-molecule, powder e - - et =
] ] 211 Fig. 1. Mclet.:ular sitruccurg showing 50% probability displacen
o7 Caladiloaiie ook [CoRe(CioHxPJ(CO)].0.5CH:0H y = 111.87 (2)°
r ' I 214 Fig. 2. Packing diagram viewed down the <i>a</i> axis. Note t _ o0 3
Od u |ated an d 215 molecule in the centre of the cell. M,=823.7 V=1763.8 (8) A
1 : e
. il_‘; ” Triclinic, A z=2
Incommensurate structure e 2= 10452 (3 A Mo Aa radatin
220 Synthesis was carried out by reaction of Re~2~(CO)~10~, Co~2- " - -1
221 HP (C~6~H~11~)~2~ (molar ratio 1:1:2) in xylene solution for 1 b=11.664 (4) A = 4.03 mm
C I FS ggg ?lass tube. Recrystallization was from MeOH. c=15.641 (4) AR T=203K
224 = i
225 _publ_section_exptl_refinement a=94.37 (2) 0.50 x 0.34 x 0.28
226 : mm
227 The enclosed CH~3~0H solvent molecule had a site occupation £ = &
228 Cyclohexyl H atoms were fixed at ideal positions with common B=289.75(2)
229 displacement parameters (<i>U</i>~iso~ = 0.08 \3A"2").
230 :
231
232 Data collection
233
234 data_(I) Siemens R3m/V 6813 reflections with >
235 S
236 |/ CHEMICAL DATR diffractometer 40(F)
237 : 2
398 | chemical name’ systematic Absorption correction: @ Ry = 0.022
239 ; Hexacarbonyl-1\k*47C,2\k*2"C-bis (\m-dicyclohexylphosphido- scan
240 1:2\k~2~F)-cobaltrhenium(Co---Re) 0.5-methanol solvate (North et al., 1968)
241 :
242 _chemical formula moiety 'C30 H44 Co 06 P2 Re,0.5(C H4 O)' Toin = 0131, 7oy = Onax = 27.5°
243 _chemical formula_sum 'C30.5 H46 Col 06.5 P2 Rel' 0.320
244 _chemical formula iupac
25 i * [T T B2 @) T OI K1 W0 20 #S 018 ~ 15189 measured 4 standard reflections
246 < m ) ‘
(I) _chemical_formula_iupac View log

http://journals.iucr.org/services/cif/publcif/
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Authoring tools
(2) pritCIF

(©) printCIF
€ C' | ® pubilcifiucr.org/services/tools/printcif.php gt &
Onllne CIF pUb“Shlng Valldator Geometric parameters (A, 0) T
X PDF of article Fel—013 () Fel-0131.84 B9 (7)
and formatter for small-molecule, i B
Article + supplement Fel—01
powder, modulated and Fei—03
. 9 checkCIF Fel—03
.
Incommensurate structure CIFs e
© Upload another CIF a )
Fe2—012
'r£!’ Tmol Fe2—09
Fe2—06
Fe2—04
Abstract Fe2—014
sl Fe3—013 :
it;:nr;':rir(gmmms Fe3—0O2 Bond selection 8 8
Acknovledgements Fe3—O11 7148 (@) 34 1541 (8)
Raherences Fe3—02w 2.155 (4) C4—H4 0.98
Supplementary materials Fe3—010 2.178 (4) C5—C6 1.516 (8)
Fe3—O8 2.216 (4) C6—H6 0.08
cli—C2 1.773 (8) c7—C8 1.542 (8)
ce—C2 1.740 (9) C8—HS 0.98
cB—c4 1.725 (8) C9—C10 1.534 (8)
cH—c4 1.781 (9) C10—H10 0.98
http://publcif.iucr.org/services/tools/printcif.php g it o Bl ——
Cl6—C6 1.774 (10)  C12—HI2a 0.98
C7—c8 1.779 (8) C13—C14 1.519 (9) =
Cl8—c8 1717 (7) C13—H13A 0.97
Clo—C10 1.736 (7) C13—H13B 0.97
Cl10—C10 1.751 (7) C14—Cl15 1.493 (9)
clil—c12 1.751 (8) Cl14—HI4A 0.97
Cl12—C12 1.752 (8) Cl14—H14B 0.97
01—Ct 1.250 (7) C15—C16 1,521 (9)
02—C1 1217 (7) C15—HI5A 0.97
03—C3 1.240 (6) C15—HI15B 0.97
04—C3 1.226 (7) C16—H16A 0.97
05—C5 1.236 (7) C16—H16B 0.97
06—C5 1.240 (7)



http://publcif.iucr.org/services/tools/printcif.php

Authoring tools

(3) Enhanced figure toolkit

Create interactive three-
dimensional
visualisations with Jmol,
a viewer that allows direct
Interaction with the
underlying data

These figures form an

Integral part of the online
published article

http://submission.iucr.org/jtkt

% (IUCr) Jmol enhanced fig.. * ' [ ] publBio data collection

& C ¢ htipy//submission.iucr.org/tkt/new_submission

Jmol enhanced figure toolkit 1.0 betat

The URL for this page is http: ission.iucr. i

- ¥ (1UCr) Jmol enhanced fig...

> O- &-

Powered i
12. Note this in order to return to make further edits. by Jmol

Save current view as main figure

preview H model || select/label || scripts ]| captions ‘ help ]

These settings allow the selection and Isbelling of parts of the model

Highlight [ on lf off
sech )
lection "

Large-scale selection:
all
-
5 —— Finegrained selections may be made using the 3
bacbone [ | mouse. The selection mode specifies what
— collecti cted on each mouse
e click. CI selects only thstatom |
{or set of atoms related to it according to the |
non- | selection mode). To add to the set of atoms
aqueous currently selected, hold down the SHIFT key
2 before making additional selections.
The exception is the within area mode. To use
this, click on the within area radio button, then
Selecti modeﬁ
y select an atom E & y
~ individual individusl by
atoms molecule element

select 3 residue [ o |

chain esi
by symmetry (shift and drag rectangular envelope)
‘ atoms || labels H bonds ” t: || i ‘

Modify attributes of selected atoms

Radii [ o%vanderWaals ionic
L radii

Opacity | %

Colour =]
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R (UCr) checkCIF

€«

Authoring tools

(4) checkCIF: validation of structural model

C @ checkcifiucr.org

checkCIF

A service of the
International Union of Crystallography

checkCIF reports on the consistency and integrity of crystal structure
determinations reported in CIF format.
Please upload your CIF using the form below. 4]

File name:

o

Select form of checkCIF report
© HTML ) PDF

Select validation type
© Full validation of CIF and structure factors
) validation of CIF only (no structure factors)

Information about this version of checkCIF ...

Useful links

Details of checkCIF/PLATON tests

CIF dictionary

Full publication check

Download CIF editor (publCIF) from the IUCr
Download CIF editor (enCIFer) from the CCDC

<« C | ® vm02.iucr.org/cgi-bin/checkcif_hkl.pl

checkCIF/PLATON (standard)

run.

No syntax errors found.
Please wait while processing ....

ol Datablock: I

CIF dictionary
Interpreting this report

You have not supplied any structure factors. As 5 result the full set of tests cannot be

Bond precision: C-C = 0.0118 &
a=9.380(1) b=13.316(1)
alpha=90.131(1) beta=100.067 (1)
Temperature: 295 K

checkCIF is Cell:
sponsored by

Crystallography Calculated
Journals Volume 1880.2(3)
Online Space group P -1
Hall group -P1

Clé H18 C112 Fe2 Mn 01&
C16 H1E C112 Fe2 Mn 016

Moiety formula
Sum formula

COOC

Mr 1058.85

Dx,g cm-3 1.870

z 2

Mu (mm-1) 2.009

Fooo 1046.0

Fooa' 1052.49

h, k, lmax 12,17,20

Nref 2641

WILEY- Tmin, Tmax 0.704,0.740

(F)BLACKweLL fran! s

Correction method= MULTI-SCAN
Data completeness= 0.989
R(reflections)= 0.0626( 5788)

S = 1.025 Npar= 440

RSClematasee

Theta(max)= 27.500
wR2 (reflections)=

Wavelength=0.71073
c=15.432(1)
gamma=97.677 (1)

Reported

1880.1(2)

;g

—P I

C16 H12 C112 Fe2 Mn 0Ol6
Cl6 H18 Cl12 Fe2 Mn 016
1058.34

1.869

2

2.005

1046.0

12,17,20

8543
0.540,0.753

0.2066( 2543)

test-name_ALERT_alert-type_alert-level.
Click on the hyperlinks for more details of the test.

The following ALERTS were generated. Each ALERT has the format

QAlert level A

PLAT241_ALERT_2_ A Check High Ueq as Compared to Neighbors for C16

Become a sponsor

http://checkcif.iucr.org

H21 -O2W -H22  1.555 1.555 1.555 *

@Alert level B

PLAT220_ALERT_2_B Large Non-Solvent C  Ueg{max)/Ueq(min) ... 4.5 Ratio
PLAT230_ALERT_2_B Hirshfeld Test Diff for 014 -- C13 7.1su
PLAT230_ALERT_2_B Hirshfeld Test Diff for 014 -- C16 8.0 su

PLAT241_ALERT_2_ B Check High Ueq as Compared to Neighbors for Ci3
PLAT732_ALERT_1_B Angle Calc  108(8), Rep 107.5(18)

4.44 su-Ra

@ Alert level C

PLAT222_ALERT_3_C Large Non-Solvent H Uiso(max)/Uiso(min) .. 4.3 Ratio

< | m

w A

T




Authoring tools
(5) Experimental tables

Online service for formatting
complex geometry and
experimental tables for small-
molecule, powder, modulated
and incommensurate structure
ClFs

Output available in rtf format

http://publcif.iucr.org/services/tools/

@ CIF geometry data tables - Mozilla Firefox

Show/hide non-selected geometry Select..,

Prepare table of experimental details Upload another CIF

]
B
'

Change layout Download RTF document

Select/deselect a single parameter by clicking it; select/deselect a group of parameters by dragging the mouse over them.

Move a single parameter by dragging its icon

Move a group of parameters that have the same selection state by holding down the SHIFT key before dragging the icon of the first

parameter in the group.
Move a structure block by dragging its icon

Bonds || Angles | Hydrogen bonds
o=

Select.. Jmol

Co—Re—P1  46.4(1)
Co—Re—P2  46.5(1)
Co—Re—CI 134.8(2)

86.9(2)
Draﬂto move | gg 92)

Co—Re—C4 135.1(2)
Pl—Re—P2 92.9(1)
P1—Re—Cl 884(2)
PI—Re—C2 90.4(2)
PI—Re—C3 87.6(2)
Pl—Re—C4 177.4(1)
P2—Re—Cl 178.6(2)

(I) Co-Re-C1134.8

Co—P2—C41 12012
C31—P2—C41  109.3(
Re—C1—01 177.6(5)
Re—C2—02 178.7(5)
Re—C3—03 180.0(9)
Re—C4—04 1783(5) Angle selection T
Co—C5—05 175.5(7)

Co—C6—06 176.2(6)

P1I—CI11—CI2 117.1(4)

P1—CI1—CI6 1142(3)

CI2—C11—C16  110.5(5)

Cl1—C12—C13  1113(5) -
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Internal consistency versus external context

* Acta Cryst. E 2007-
2009 published over 100 [¢
fraudulent structure
determinations

*Nature of fraud only
became apparent when
able to correlate different
structure factor files.
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Why publish data?

Some reasons:
» To enhance the reproducibility of a scientific experiment
* To verify or support the validity of deductions from an experiment
 To safeguard against error
 To safeguard against fraud
* To allow other scholars to conduct further research based on
experiments already conducted
 To allow reanalysis at a later date, especially to extract 'new'
science as new technigues are developed
 To provide example materials for teaching and learning
 To provide long-term preservation of experimental results and
future access to them
 To permit systematic collection for comparative studies
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Interactive
| figures as
g an integral
part of the

Author
views

| Reader
5 freedom to
— explore

Reading the data

¥ (IUCH) Structure Reports © %V ¥ (UCr) (55)-4-(2,2-Dimeth. x

C & | [3 journalsiucr.org/e/issues/2010/12/00/zi2318/index.htm

=

Asymmetric Unit
Unit Cell

7] ORTEP
["] Color Molecules

Cell Packing

) Asymmetric Unit (no disorder)
@ Unit Cell (no disorder)

12 Asymmetric Unit (with disorder)
© Unit Cell (with disorder)

) Best Residue Only

7 Disordered Residue Only

Hydrogen Bonding

© First pair shown

(21 Second pair shown

© Both pairs of H-bonded dimers
©) Molecule unable to H-bond

© No H-bonds shown

The H-bonded dimers and the
fifth molecule. which is
incapable of H-bonding. can be
seen by toggling the radiobutton

group "Hvdrogen Bonding".




For any
published
structure, the
reader can
generate a
predicted
powder
diffraction
pattern

Working with the data

% (IUCr) Structure Reports O x ¥ 3% (UCr) (55)-4-2,2-Dimeth. % J [ pdCIFplot

C' A | [} publcifiucr.org/services/tools/pdcifplot.php?fetch=.%2F.%2Fcifmoldb%2Ftmp%2Fezbrg69ntmp.cif&coedid=z12318 w B =

Data set I_simulated_0.71073 (1000 data points)

175000
40000 N
150000 aic
30000
125000 : |
20000 | Plot data || Misc |
100000 10000 Drag to select
Fny zoom to selection
[}
[ = P
scale y within selected x by:
2 75000 12 13 14 15 16 17 4 ¥

1.5 |

create inset
50000
Simulation

Wavelength (R) 0.7107 -
25000

o
ul
=
o
=
wn
N
o
N
n

&7
N\

Powder profile simulated by PLATON (wavelength = 0.71073 &).

Search term doi GO/

Advanced
Author All journals E' volume | |page B
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Visualising crystallgraphy and chemistry

Direct access to the data
means that visualisation is not
restricted to different
views/perspectives of a static
scene

Can interactively explore
atomic structure and motions,
chemical connectivity, lattice
symmetry, disorder, molecular
dimensions, bond lengths and
angles . ..

tructure (I)

@ CIFmolDB: structure search ) ) cifjmol

C' | ® publcif.iucr.org/cifmoldb/qui/cifimol.php?cifid=ci2991&blkid=I WA

Diaguahexa-p>-dichloroacetato-p3-oxido- |
tetrahydrofurandiiron(III)manganese(II)

[FesMn (CoHCIz05)g0 (C4Hg0) (Hz0)5]
M= 1053.34 £
T clin
=9. 3800 (10) &

b 13.3160 (10) A

=15.4320 (10) A

= 90.1310 (10)°
B 100.0670 (10)°
y = 97.6770 (10)°
v =1880.1 (2) A3
z=2

aquahexa»pz-dichloroace

tato-p3-oxido- tetrahydrofuran-

iron(111)manganese(I1), [FeoMn(CoHCI20)60(CaHgO)(Hz0)2] LI
ade gh 0., Amm M M &Ng S W. (2010). Acta Cryst. E66, m101. Model
o1:10 lU7/‘ OO 809054518] :.

Y

Molecule  Unit cell

Style

Ball & stick Ellipsoids
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