QUESTI ONNAI RE FOR t he
STRUCTURE DETERM NATI ON BY POADER DI FFRACTOVETRY ROUND ROBIN - 3

d
Pl ease answer all questions as conpletely as possible. Provide
one filled questionnaire for each data (sanples 1 and 2).

Preferably, attach the results as one PDF file or as a M5 Word

docunent conpressed by W nzip.

It is advised to conplete the formas the structure deternination
progress.

O. 0 Precise date of
- data downl oad : Fri, 1 Feb 2008 afternoon
- results submssion : Fri, 8 Feb 2008

0.1 Is the first sanple structure solvable with this quality

of data ? Yes [*] No [ ]
0.2 Is the second sanple structure solvable with this quality
of data ? Yes [*] No [ ]

0.3 If not, what data would be required ?

Then, for each sanple :

1. Prelimnary work

1.1 Did you obtained additional informations ? No.
(for instance from CSD or |1CSD or |CDD dat abases)

1.2 Did you obtained additional informations fromthe
powder pattern ? |If yes, how and what infornation ? No.
(for instance using the JCPDS-1CDD dat abase)

1.3 Did you extract the structure factors ? Yes [*] No [ ]
| extracted intensities using the Le Bail nethod with GSAS and used for

i nput to Shelxs or Sir2002. Later on, | tried to performwhole pattern
deconposition with EXPO also w thout nuch success.

1.3.1 If yes, which program(s) did you use ?

1.3.2 Gve the angular range: 8-50 in 2theta

1.3.3 Gve the nunber of extracted structure factors: 180

1.3.4 Gve the Rp and Rwp (conventional Rietveld, background
subtracted): 0,0649 and 0, 0658 with Manually detern ned background points

1.3.5 Gve the Rp and Rwp (background not
subtracted): 0,0279 and 0, 0383

6 If not, did you use the whole pattern ?
7

1.3. n
1.3.7 O a partial pattern (if yes, give the angular range):



1.3.8 If you use the whole or a partial pattern, did you keep fixed
t he
profile paranmeters, and if yes, how did you obtained them?

2- Structure solution

2.1 Did you use direct nethods ? Yes [*] No [ ]
2.1.1 If yes, was it on the whole dataset ? On the extracted
reflections
2.1.2 O on a partial dataset ?
2.1.3 Gve the nunber of reflections: 180
2.1.4 Wiich programs) did you use ? Shelxs, Sir2002
2.1.5 Did you nodified intensities of closely neighbouring
reflections ? If yes, explain how No.
2.2 Did you use Patterson nethods ? Yes [*] No [ ]
2.2.1 If yes, was it on the whole dataset ? On the sane set of
extracted intensities.
2.2.2 O on a partial dataset ?
2.2.3 Gve the nunber of reflections: 180
2.2.4 Wiich progran(s) did you use ? Shel xs
2.2.5 Did you modified intensities of closely neighbouring
reflections ? If yes, explain how No.
2.3 Did you use another nethod ? Yes [*] No [ ]

2.3.1 If yes, which method(s) (give details : nolecule |ocation
by direct space - genetic algorithm Mnte Carlo, Simulated
anneal i ng, scratch, charge flipping, other) ?

Paral el | tenpering

2.3.2 Wiich progranm(s) did you use (nanme and reference) ?
Fox, version 1.7.1.1 Dec 4 2007

2.3.3 If you used direct space nethods, how many i ndependent
mol ecul es did you use (give details on these nol ecul es)? How
many degrees of freedom (total) ? How nany torsion angles ?

A few different attenpts. (1) tartarate treated as a nol ecul e, cal cium and
four oxygen atons all treated independently of each other; dof: 24 torsions
3. (2) only with two or three oxygen atons bonded to cal cium atom dof:
18, torsions 3 (3) as 1 with nore than four not bonded oxygen atons dof:
around 30, torsions 3.

2.4 Did you first | ocate the whole structure ? Yes [*] No [ ]
1 1f not, how many atons did you |ocate ?
2 Gve their name and initial atom c coordinates

At om X y z

C1 0.5050 0.3701 0.8419



88A8KRAQA

010
H11
H12
Cal

RI[R

. 3201
. 0878
. 1148
. 2115
. 1985
. 4499
. 7007
. 4197
. 1210
. 2846
. 0252
. 1592
. 8055
. 6237
. 1132
.3191

[eNeoNoololoNoNololoNoNolNolNoNolNol
[eNeoNololNoloNoNololoNoNolNolNoNolNol

. 3840
. 3767
. 3542
. 2242
. 4861
. 2166
. 4790
. 5381
. 5314
. 2732
. 2653
. 3120
. 1218
. 8175
. 8025
. 1516

2.4.3 Were the initial

structure ?

3- Structure conpletion

3.1

w w
w N

3.5 Did you made first
Fourier difference syntheses ?
3.5.1 If yes,

Haven't witten it

. 7142
. 7444
. 6100
. 5179
. 5947
. 8786
. 9012
. 6720
. 8256
. 6370
. 7966
. 2280
. 2725
. 8893
. 0111
. 3977

[eNeoNololNoloNoNolNoloNoNolNoNoNolNol

at onms above: tartarate

atom ¢ coordinates taken froma known
Not to ne at | east. Yes [ ] No [*]
If yes, which one (give reference) ?

Did you performed Fourier difference syntheses before
refining the structure by the Rietveld nmethod ? Yes [ ]

If yes,
If yes,

G ve their

wi th what program ?
how rmany additi onal

di fference synt heses ?

At om

X

wi th what

down. As |

Yes [*]

program ? GSAS
3.5.2 What were the Rp and Rwp (background subtracted AND not
subtracted) and RB and RF that you obtained at the first
Ri etvel d application ?

recal |

Rwp~0, 11; Rwp( - bknd) ~0, 15

No [*]

atons did you obtained from Fourier

name and atomi c coordi nates as they were obtai ned

Rietveld refinenents wi thout prelimnary

No [ ]

3.5.3 Did you get the structure factors fromthis result and

3. 5.
3. 5.

4
5

perfornmed a Fourier

Did you | ocate additional

And whi ch on
At om

e ?

di fference synthesis ? No.

atons at this stage ? No.



3.5.6 If you repeated Rietveld refinenments and Fourier synthese
several times before to conplete the nodel, give the nunber
of times and which atonms you |ocate and the Rp, Rwp

RB, RF at each tines.
At om X y z

4- Final refinenent

- Gve the final atom c coordinates, thernmal paraneters,

standard deviations, Reliability factors...........
At om X y z B

Cc1 0. 4969(21) 0. 3622(16) 0.8337(14) 1.0 0. 0498(9)
c2 0. 3004(28) 0. 3898(16) 0.7160(13) 1.0 0. 0498(9)
C3 0. 0801( 26) 0.3716(18) 0. 7534(13) 1.0 0. 0498(9)
4 -0.0971(25) 0. 3551(15) 0. 6281(15) 1.0 0. 0498(9)
(03] -0.2034(13) 0. 2052(11) 0. 5360(9) 1.0 0. 0498(9)
(03] -0.1787(15) 0.4757(11) 0. 5900( 8) 1.0 0. 0498(9)
or 0.4271(14) 0.2031(12) 0. 8697(8) 1.0 0. 0498(9)
(03] 0. 6845(15) 0. 4753(10) 0. 9007(8) 1.0 0. 0498(9)
(0°] 0. 4214(15) 0. 5354(11) 0.6732(8) 1.0 0. 0498(9)
010 0.1388(15) 0.5293(11) 0.8434(9) 1.0 0. 0498(9)
H11 0. 265(11) 0.277(7) 0. 623(6) 1.0 0. 0498(9)
H12 0. 095(13) 0. 255(7) 0.798(7) 1.0 0. 0498(9)
CAl13 0. 1630(5) 0.3127(4) 0.22960(31) 1.0 0. 0498(9)
o14 0.8067(13) 0. 1226(9) 0. 2715(8) 1.0 0. 0498(9)
015 0.6339(12) 0.8471(10) 0.8812(7) 1.0 0. 0498(9)
016 0.1216(14) 0.8148(10) 0. 0100(9) 1.0 0. 0498(9)
oL7 0.3194(11) 0.1478(9) 0. 3969(7) 1.0 0. 0498(9)

- Gve details about constraints, restraints

| used restraints on bond | engths and angl es.

5- Feel free to add any internediate results (list of extracted structure
factors, software decisive input and output data...) or coments you
m ght consider as essential (details on hardware, tinme for solving the
structure, number of noves by Monte Carlo or nolecule position trial,
any picture...).

| strongly believe that this is the correct structure. | had a few doubts
as it is stated on the website that this is a polynorph of enantionerically
pure calciumtartarate. This structure | got to is a racemate. | have tried
to find initial nodel using all of the above naned nethods in Pl space
group but with no nmeaningful results. And | would be very surprised to find
that | could get a Rietveld fit this good and chenmically very sensible
structure with a wong structure. Additionally, this structure nodel didn't
show a hint of divergence in |east squares.



| hope |’ve answered all
sonet hi ng t hat

Wth kind regards,

| van Hal asz

Departnment of Chemistry
Faculty of Science

Uni versity of Zagreb
Hor vat ovac 102a

10000 Zagreb, Croatia
Tel. +385 1 4606 416

sdpdrrd tartarat Le Bail

guesti ons.
needs clarification.

I owill

be happy to answer if | left
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¢+ genles TART o ] ]

Cycle 541 There uwere 2471 ohservations. -
Total hefore—cycle CHI#»=2 {offsets/sig) = B.8B192E+B3 « ?.0A72E+#1>

Reduced CHI==2 = 3_591 for 15 variables

e el

CPU timez for matrix build A.45% zec: matrix inversion A.80 zec
Final variahle zum{{(zhift- esd>=*=2) for cycle 541: A.47 Time: A.45% zec

Restraint data statistics:
Mo restraints used

Powder data statistics Fitted —Bknd Average
Bank Hdata Sum{u=d*=2> wRp Rp wRp Rp Dild Integral

Hetgm 1 PXC i 2471 8B816.9 B.8382 B.8278 B.B657 B.0648 B.484 B.7%46
Powder totals 2471 8816.9 B.8382 B.8278 0.B657 B.0648 B.484

Cycle 542 There were 2471 ohservations.

Total before—cycle CHI*=2 {offset/sig> = B8_8169E+B3 { 2 _B759E+@1>

Reduced CHI==Z = 3.59@ for 15 variahles

CPU timesz for matrix build B.47 zec; matrix inversion B.88 sec

Final variable sum{{(zshift-sesd>**2) for cycle 5H42: B.41 Time: B.47 sec
[§2TOP GEMLES terminated successfully statement executed
[iPresz any key to continue . . . X
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dat a_TART_publ

_pd_block id
2008- 02-08T12: 31| TART| | van_Hal asz| Overal |

_audit_creation_nethod "fromEXP file using GSAS2C F"
_audit_creation_date 2008- 02-08T12: 31
_audit_aut hor _nane "l van Hal asz"
_audit_update_record

; 2008-02-08T12:31 Initial CF as created by GSAS2C F

# this informati on describes the project, paper etc. for the AF #
# Acta Cryst. Section C papers and editorial correspondence is generated #
# fromthe information in this section #
# #
# (from ClF subm ssion formfor Rietveld refinenents (Acta Gyst. O #
# Version 14 Decenber 1998 #
# 1. SUBM SSI ON DETAI LS

_publ _contact _aut hor _nane ? # Nanme of author for correspondence
_publ _cont act _aut hor _addr ess # Address of author for correspondence

?

3



_publ _contact _aut hor_enmi | ?
_publ _contact _aut hor _fax ?
_publ _contact _aut hor _phone ?

_publ _contact letter

;o ?

_publ _request ed_j our nal ?

_publ _request ed_coeditor_nane ?

_publ _request ed_cat egory ? # Acta C one of d/CMCQO FI/FM FO

# 2. PROCESSI NG SUMVARY (1UCr Office Use Only)

_journal data_validation_nunber ?
_journal date recd el ectronic ?
_journal _date_to_coeditor ?
_journal date from coeditor ?
_journal date accepted ?
_journal _date_printers_first ?
_journal _date printers_final ?
_journal _date_proofs_out ?
_journal _date proofs_in ?
_journal _coeditor_nane ?
_journal _coeditor_code ?
_journal _coeditor_notes
-9
_journal _techeditor_code ?
journal techeditor_notes
-9
_journal _coden_ASTM ?
_journal _name_ful | ?
_journal _year ?
_journal _vol ume ?
_journal _issue ?
_journal _page first ?
_journal page_ | ast ?
_journal _paper _cat egory ?
_journal _suppl _publ _nunber ?
2

_journal _suppl _publ _pages

# 3. TITLE AND AUTHCR LI ST

_publ _section_title
;o ?

3

_publ _section_title_footnote
;?

’

’

# The | oop structure bel ow should contain the nanmes and addresses of al
# authors, in the required order of publication. Repeat as necessary.

| oop_



_publ _aut hor _nane
_publ _aut hor _footnote
_publ _aut hor _addr ess
? #<--'Last nane, first nane

# 4. TEXT

_publ _section_synopsis
-9

’

_publ section_abstract
;o ?

3

_publ _secti on_conment

;o ?
;publ_section_exptl_prep # Details of the preparation of the sanple(s)
# shoul d be given here.
?

3

_publ _section_exptl _refinenent
;o ?

’

_publ _section_references
-2

’

_publ _section _figure_captions
;o ?

3

_publ _section_acknow edgenent s
;o ?

# 5. OVERALL REFI NEMENT & COVPUTI NG DETAI LS
_refine_special _details

;o ?

_pd_proc_|s_special _details

-9

3

# The following itens are used to identify the prograns used.

_conputing_nol ecul ar _graphi cs ?
_conputing_publication_nateri al ?
_refine_| s_wei ghti ng_schemne ?
_refine_|ls_weighting details ?
_refine_| s_hydrogen_treat ment ?
_refine Is_extinction_nethod ?
_refine_|s_extinction_coef ?
_refine I's nunber constraints ?
_refine Is restrained S all ?



_refine_|ls_restrained_S obs ?

Ri etveld study, this information should be noved into the phase

#
#
# (In the unusual case where nultiple sanples are used in a single
#
# bl ocks)

# The following three fields describe the preparation of the materi al

# The cooling rate is in K/mn. The pressure at which the sanple was

# prepared is in kPa. The tenperature of preparationis in K
_pd_prep_cool _rate ?

_pd_prep_pressure ?

_pd_prep_tenperature ?

_pd_char _col our ? # use | CDD col our descriptions

dat a_TART over al

_refine_l s_shift/su_max 0.00
_refine_l s_shift/su_nean 0.00
_conputing_structure_refinenent GSAS
_refine_| s _nunber paraneters 1
_refine_|s_goodness_of fit_all 5.30
_refine_|ls_nunber_restraints 35
_refine_|s_ matrix_type ful

# pointers to the phase bl ocks
|loop_ _pd_phase block_ id

2008- 02- 08T12: 31| TART_phasel| | van_Hal asz|
# pointers to the diffraction patterns

loop_ _pd_block diffractogram.id
?

# Information for phase 1
dat a_TART phase_1

_pd_block_id

2008- 02- 08T12: 31| TART_phasel| | van_Hal asz|
# 7. CHEM CAL, STRUCTURAL AND CRYSTAL DATA
_pd_char_parti cl e_nor phol ogy ?

_chem cal _nane_systenatic
-2

_chem cal _nanme_comon ?
_chem cal _formul a_noi ety ?
_chemical _formula structural ?
_chem cal _formul a_anal yti cal ?
_chem cal _nel ting_point ?
_chem cal _conpound_source ? # for mnerals and
# natural products
_symetry_space_group_nane_Hal | ?
_exptl _crystal _F 000 ?
5

_exptl _crystal _density diffrn
_exptl _crystal _density_neas ?



_exptl _crystal density_nethod ?
_cell _measurenent _tenperature ?
_cell _special _details

;o ?

_geom speci al _details ?

# The following itemidentifies the progran(s) used (if appropriate).
_conputing_structure_solution ?

# 8. Phase information from GSAS

_pd_phase_nane tart

_cell _length_a 6. 25092( 15)
_cell _length_b 8. 22598( 23)
_cell _length c 10. 43844( 20)
_cell _angl e_al pha 94. 9368( 15)
_cell _angl e _beta 105. 9512(16)
_cel |l _angl e_ganma 107.5183(17)
_cell _vol ure 483. 732( 20)
_symetry cell _setting triclinic
_symmetry_space_group_nanme_H M "P-1"

| oop_ _symmetry _equiv_pos_site id _synmmetry _equiv_pos_as_Xxyz
1 +x, +y, +z
-1 -x,-y,-2

# ATOM C COCRDI NATES AND DI SPLACEMENT PARAMETERS

| oop_
_atomsite_type_synbol
_atomsite | abel
_atomsite fract x
_atomsite fract_y
_atomsite_fract_z
_atom si te_occupancy
_atomsite_thernmal displace type
_atomsite _U.iso_or_equiv
_atomsite_symretry_multiplicity

gl 0. 505 0. 3701 0. 8419 1.0 Uso 0.025
gZ 0. 3201 0. 384 0.7142 1.0 Uso 0.025
23 0. 0878 0. 3767 0.7444 1.0 Uso 0.025
g4 -0.1148 0. 3542 0.61 1.0 Uso 0.025
E; -0. 2115 0. 2242 0.5179 1.0 Uso 0.025
E% -0. 1985 0. 4861 0. 5947 1.0 Uso 0.025
g; 0. 4499 0. 2166 0. 8786 1.0 Uso 0.025
E% 0. 7007 0.479 0.9012 1.0 Uso 0.025



™
0
oLo
H
H11
H
HL2
Ca
CA13
o
oL4
o
oL5
o
oL6
o}
oL7

0.

0.

. 4197

. 121

. 2846

. 0252

. 1592

. 8055

. 6237

1132

3191

0.

0.

| oop_ _atom type_synbol
_atom type_nunber

# If you change Z, be sure to change all

C
O
H

Ca

_chemi cal fornula sum
_chem cal _formul a_wei ght

_cell formula units Z

# MOLECULAR GEQVETRY

| oop_

BRAFFKERRRRQIBRYICABRBRLRARN

2

. 5381 0.672
. 5314 0. 8256
. 2732 0. 637
. 2653 0. 7966
. 312 0. 228
. 1218 0.2725
. 8175 0. 8893
8025 0.0111
1516 0. 3977
_in_cel

8.0

0.0

4.0

2.0

_geom bond_atomsite_| abel _1
_geom bond_atomsite_ | abel 2
_geom bond_di st ance
_geombond site symretry 1
_geombond_site symretry_ 2
_geom bond_publ _fl ag

C2
or

1.

B

1. 54427( 4)
324280( 30)
1. 22913(4)
3. 10524( 8)
1. 54427( 4)
1. 55368( 4)

. 400090( 30)
. 087610( 30)

1. 55368( 4)
1. 56332( 4)
1. 39269( 4)

. 130050( 30)

1. 56332(4)
1. 24407( 4)

. 342440( 30)

3.22394(8)
1. 24407( 4)

. 342440( 30)

2. 28459( 5)

. 324280( 30)

1. 22913(4)
2. 38398( 5)

1_555
1_555
1_555

-1_666
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555

-1 566
1_555
1_555

-1 566
1_555
1_555

-1_666

222Z2Z2Z2Z2Z2Z22222222222Z2Z2Z2

U so
U so
U so
U so
U so
U so
U so
U so

U so

3 of the follow ng
"C4 H2 Ca 010"

. 025

. 025

. 025

. 025

. 025

. 025

. 025

. 025

. 025



(0]

(01K0]
a0
a1o
H11
H11
H12
H12
CA13
CA13
CA13
CA13
CA13
CA13
CA13
CA13
CA13
CA13
a4
a5
016
a7

| oop_

SE8R3BCRRKVAILRRRBBBBRYIBLRRRAAR

1. 400090( 30)
2. 04463( 6)
2. 41932(7)
1. 39269( 4)
2. 05885( 6)
2. 44622( 5)

1. 087610( 30)
2. 04463( 6)

1. 130050( 30)

. 05885( 6)

. 10524( 8)

. 22394( 8)

. 28459( 5)

. 38398( 5)

.41932(7)

. 44622( 5)

. 48174( 6)

. 45658( 5)

.51192( 7)

. 47000( 5)

. 48174(6)

. 45658( 5)

.51192(7)

. 47000( 5)

NNNNDNPNNNNNNDNOWON

_geomangle_atomsite_ | abel _1
_geomangl e atomsite | abel 2
_geom angl e_atomsite_| abel _3

_geom angl e

_geomangle site symetry 1
_geomangle site_symetry_ 2
_geomangle site symetry 3

_geom angl e_publ

8RERRRYIBBYBBBLBBBBRRA

_flag

or 114.
8 126.
8 119.
C3 110.
™ 108.
H11 106.
™ 112.
H11 109.
H11 109.
o] 110.
o1L0 109.
H12 112.
a10 107.
H12 107.
H12 108.
(03 126.
(05 116.
(03 116.
CA13 123.
CA13 114.
CA13 117.
CA13 121.
8 94.
(@) 74.
o010 66.
o4 87.
0O15 144.

1_555
1_555
-1_666
1_555
1_555
-1_566
1_555
1_555
1_555
1_555
-1_666
-1 566
-1 566
-1_666
-1_666
-1 566
1_455
-1_666
-1 565
1_555
1_655
-1_666
-1 565
1_555

1749( 20)
3713(18)
0339(17)
4558( 17)
0528( 20)
7168( 20)
1487(16)
3994( 19)
9149( 19)
5267(18)
9851( 18)
3067( 15)
3331( 20)
5796( 20)
9514( 19)
5707(17)
6538(17)
7299( 18)
3521( 15)
6948( 18)
7954( 17)
8789( 18)
4849( 20)
6355( 21)
1752(17)
8266(21)
4202(11)

2222222222222 22222Z22Z2Z2Z2Z2

1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555

-1 566

-1 566

-1 566

-1 566

-1 566

1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555
1_555

-1 566

-1_666

-1_666

-1_566

-1_666

-1_666

-1 566
1_455

-1_666

2222222222222 2222222Z2Z2Z2Z2Z2Z2Z2



(03 CA13 016 136. 1651( 13) -1 566 . -1.565 N
% CA13 oL7 87. 3647(19) -1.566 . 1 555 N
o5] CA13 ™ 69. 2527(17) -1_666 . -1.666 N
o5] CA13 010 72.8463(17) -1_666 . -1.566 N
o5] CA13 oL4 145. 5281( 10) -1_666 . 1 455 N
(03] CA13 015 75. 7452(18) -1.666 . -1.666 N
(o5] CA13 016 74. 3590( 20) -1_666 . -1.565 N
o5] CA13 oL7 138. 6830( 13) -1_666 . 1 555 N
™ CA13 010 121. 8813(19) -1_666 . -1.566 N
™ CA13 oL4 143. 3066( 12) -1._666 . 1 455 N
™ CA13 015 69. 8952( 20) -1_666 . -1.666 N
™ CA13 016 134. 0727( 15) -1._666 . -1.565 N
™ CA13 oL7 71. 5624( 19) -1_666 . 1 555 N
010 CA13 oL4 76. 7993( 20) -1.566 . 1 455 N
010 CA13 015 137. 7502( 11) -1._566 . -1.666 N
010 CA13 016 70. 0426( 17) -1.566 . -1.565 N
010 CA13 oL7 142. 2617(9) -1._566 . 1 555 N
oL4 CA13 015 119. 6049( 19) 1_455 . -1.666 N
oL4 CA13 016 80. 2779( 21) 1_455 . -1.565 N
oL4 CA13 oL7 75. 7401( 19) 1_455 . 1 555 N
015 CA13 016 74.8075(18) -1.666 . -1.565 N
015 CA13 oL7 79. 0598( 16) -1.666 . 1 555 N
016 CA13 oL7 128. 9280( 16) -1_565 . 1 555 N
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