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What can structures be used for? st

« We don’t capture valuable information from every part of
the “study”

« Good crystallographic practice requires information about
the experiment not covered wholly by CIF

e Cant predict how a structure might be used in the future —
measure AND CATALOGUE everything you possibly can!

« Data management is key: its all about context and linking...



UNIVERSITY OF

Southampton

School of Chemistry

Why bother?

« Scientific rigour, reproducibility, long-term preservation
« Enable reuse

— Amongst collaborators
— For teaching & software development

— New science

« Reanalysis as new techniques develop

« Some case studies/examples...



Operating a Service

—C&-—c-{j_ < S Proposal Approval
%’—G— : L

oo

Publication (T.?} n C S l gryytgﬂgg?;phy Service

Reporting

Submission

UNIVERSITY OF

Southampton

School of Chemistry




2500 -~
2000 -~
1500 A
1000 -

500 A

(0]

UNIVERSITY OF

In-house Management Southampton

School of Chemistry

 Average publication lead-in time = BICS 2 s
3 years

e 80% not published

Proposal Approval .

Admin I
1 1 UK Natuonal 1QQ] ‘
Publication ’Qn S| staliography service  Submission AR,
Reportlng /
Annual Data Collection Capability e 2015
& 2000
Analysis Experiment
& 1250

* 750

250
1 o3¢ [Yo.d 12|5

1960 1970 1980 1990 2000 2010



UNIVERSITY OF

: - Southampton
Working Across Facilities oot

Conceive Research Propose Experiment Analyse Publish NCS User
Proposal Approval
Publication Submission NCS

Analysis Experiment

Proposal Approval Schedule Experiment Archive  Analyse Publish gen.?ff;
acili




UNIVERSITY OF

Availability & Reuse Southampton

School of Chemistry

.Crystals Southampton
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e Model unclear — need to come
back to the raw data later

— (Z’ =30, 60, 120 or 3607?!?)

« What’s going on in the system —
unstudied non-Bragg regions

— Disorder
— No long range order
— Solvent effects

— Phase transitions
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Approaches in the Future

« What is structural information and what is background?
Contributions to a reflection can only really be understood
when we have a structural model! Second cycle of
extracting structure factors once the model is complete...?

e The next generation will be addressing the information that
we collect that is not Bragg scattering.

« Cant necessarily just do the experiment again

— Interesting samples synthesised now may not be
available in the future...

— Facilities time difficult to get

— Experiments performed on current equipment which
may not be easily available in the future 9
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But what about process
and context?

Detail behind the diffraction experiment itself.
Motivation behind the study as a whole.

Results in terms of the bigger scientific picture.
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« Every crystallographic experiment has ‘unstructured’ data
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Auta bl i This Post
Reconstructing the new data o
Data co ink
3rd August 2011 @ 22:52 URI
Just a quick post to show some pictures from the reconstructions of the latest data and update URIALgbeI
everyone on progress. Revisions
Export:
46:10 . W XML (With Files)
Zoh o,  Looking at data taken on 2nd August - the old 2um sample taken with a single wavelength. The
diffraction patterns look v clean, with good detail right out to the edge - haven't worked out the NG Image
Auto bl i "
uto ble  resolution yet. This Blog
Dat
e e Tried to get Ben's CDI routine working, but it broke badly, and | couldn't fix it immediately, so i New POSt_
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Exhibit View
46:10 Export Blog
19th July
Archives
Auto bl
November 2011 (18)
Data co 1000, #erations1.jog October 2011 (40)
This one is a very plain HIO reconstruction, 1000 iterations after binning the data to 512x512. Ziptfgg%rlzlo(it)wm
Shrinkwrapping every 100 (I think - notes at work right now). You can see that it reconstructs Julgzou G1)
beautifully, and this happens every time - no need for multiple phases to get it to work. Y
46:10 June 2011 (35)
18th July _ May 2011 (23)
E‘O‘nﬂcne‘nl? remembered to background-subtract properly. of course - before that it all failed April 2011 (17)
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;- Transformation of plasmid JRH4712/66 into
- BW25141 by electroporation

11th December 2006 @

14:31

Transformations were set up according to the following protocol:
LB Ampicillin arabinose plates and SOC medium were warmed to 37 “C briefly

School of Chemistry

Archives
January 2007 (24
December 2006 (11

November 2006 (5)

Southampton

Sections

beta-galactosidase preparation and

before the arabinose plates were spread with X-glu (80 uL, 1:1 X-glu and LB) assays (18 _1?|
and allowed to continue warming. Archives
‘ Test digestions to check the activity of two
BW25141 cells,_ plasmid JRH4712/66, p042, and electroporator cuvettes batches of EcoRl and Ncol
were cooled on ice. Items were added to the cuvettes as follows >
= 1 +ve ctrl|-ve ctrl Sections
Lab Book Ref: jrh4712-89
Bw25141 40 ulj40 L 140 ul Sample Parent: j4712-80_biue s ek
plasmid 4712/66|4 uL |0 uL 0 uL Sample Parent2; j+h4a712-B0_white Lrave
Digestions were set up as follows botz-pi
4 4
pidz 2L L L I 2 3B |« 5 16 17 I8 9 o | s O
1280 gl - s | F e} | OF Starting =
Cuvettes were electroporated at 1.75 kV, immediately had SOC medium (950 %712/80 Lab Book Ref
ul) added and the transformant transferred to eppendorf. The transformants white e o L = F ¥R 3 -
were incupated at 37 °C for one hour with shaking. The tra.nsformams were 5042 = ISptE - PBsu BuE E Bl lSpt
diluted 1 in 20 v:nth LB and 100 uL added to LB amp arabinose plates and . 75 175 1105 175 17.5 1105 110 175 175 l10.5 10
incubated at 37 °C overnight. el at ot ot et ot Jur fen et fet fet st
Data EcoR) buffer|2 wL[2 pL|2 ul |- - - 2 pL|2 pli2 uLj2 wl |2 ul §
. r ‘ r :‘Es Dufler] - - 2uLji2uLj2 ul |- = - = - s
2SA 2uljZ L2 pl 2 ul|2 L2 ul |2 plf2 pLj2 pl|2 ul |2 Ll &
\ wmay PPslos L L E PsL L E L
X Y Ll Jub ol ML
~ "’f | h 4 0.5 0.5 [0.5 |05 0.5
e ul  |ul  jul L | i g ul
2 0.5 [0.5 [0.5 [0.5
ECoi ) 5 - : 3 wh  Jul  jul wl
‘ Product

TN NN

Jennifer Hale | Beta-glucuronidase | Comments (3)

EcoRi (a) assay date 2/05
£coR) (b) assay date 7/05

Digestions were incubared In a warerdath at 37 *C for 3 hours

April 2011 (17)

wrh4712-76a (1)
rh4712-77 (1)

AL TN F1
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£coR) (b) assay dat

Digestions were inct
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Synthesis of ethyl 2,5-dimethyl-1-phenyl-1H-pyrrole-
3-carboxylate (LMW 8)

20th November 2011 @ 06:41

Synthesis of ethyl 2,5-dimethyl-1-phenyl-1H-pyrrole-3-carboxylate from condensation of aniline
with ethyl 2-acetyl-4-oxopentanoate

O (¢] NH2 0
(o] o] 0EL
HC OEt HaC
+ K,CO4 HLL OFE1 —
0 Nal ' N
cl \/u\ HyC— <
CH, 5 l P CHs

Ethyl acetoacetate (6 mL,47 mmaol, 1 equiv.) and K2CO3 (8.45 g, 61.1 mmol, 1.3 equiv.) were mixed
in MeCN (55 mL). Nal (7.05 g, 47 mmol, 1 equiv.) and Chloroacetone (4.8 mL, S1.7 mmol, 1.1
equiv.) were added and mixture heated to 80°C in an oil bath. TLC at 2 hours showed reaction at
completion. Reaction was allowed to cool to room temperature. Mixture washed with EtOAc (2 x 20
mL), water (2 x 20 mL), 1:1 water:brine (2 x 20 mL) and brine (2 x 20 mL) and dried with MgSO4
and concentrated under reduced pressure to form a yellow oil. Ethyl 2-acetyl-4-oxopentanoate
intermediate {2 mL, 10.7 mmol, 1 equiv.) was added to Aniline (1.17 mL, 12.89 mmol, 1.2 equiv.)
and heated at B0oC in an oil bath for 1.25 nhrs. TLC at 1 hour showed reaction at completion and
reaction was allowed to cool to room temperature. Product was washed with EtOAc (2 x 20 mL),
10% citric acid (3 x 20 mL), water (20 mL) and brine (2 x 20 mL) and then concentrated under
reduced pressure to form a dark brown oil. Product was purified by chromatography on silica
(2-15% EtOAc in petrol - suggest a lower % EtOAc). Product containing fractions concentrated
under reduce pressure to produce a yellow oil (952 mg, approximate yield 37%). Product did not
crystallise.

Collected data: ethyl 2,5-dimethyl-1-phenyl-1H-pyrrole-3-carboxylate

mpt:n/a

m/z (APCI+): 244 [M+H]*, 100%

1H-NMR (300 MHz, CDCl3): & 7.41-7.50 (gn, 2H), 7.15, 7.18 (m, 2H), 6.38 (s, 1H), 4.20-4.32 (sx,
2H), 2.29 (s, 3H), 1.97 (s, 3H), 1.27-1.36 (gn, 3H)

13C-NMR (75 MHz, CDCl3): 8 165.72, 137.76, 136.16, 129.39, 129.19, 128.93, 128.68, 128.53,
128.18, 111.49, 107.55, 59.21, 14.59, 12.64, 12.37

IR: 696.57, 770.6, 1072.8, 121.34, 1411.26, 1693.25, 2978.29

For data files, refer to Synthesls of ethyl 2,5-dimethyl-1-phenyl-1H-pyrrale-3-carboxylate (LMW
8-1) and Synthesis of ethyl 2-acetyl-4-oxopentanoate intermediate, (LMW 7-1)

References:
doi: 10.1016/0040-4020(B0)80102-5
oo Linked Posts
~ Attached Files

Laura White | View Source | Procedures | Comments (0)

rh4712-76a (19

rha712-77 (1)

b A4 IN 1)
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Synthesis of 4-substituted methylidene ictet-Spengler route to Praziquante
Synchests of imermediates and derivatives of P20 "
oxindoles i
Project E-Lab Notebook for the synthesis of five 4-substiuted metinfidese oxindole from oxindole and their corresponding aromatic aldehydes.
Older Posts >> Search
Older Posts »>  gagrch Hydrolysis of MNR11-18 to give MNR26-7 Archives
23rd April 2013 & 0109 April 2013 (2)
October 2012 (2)
Single Crystal X-ray crystallography Archives Mnr: 21-30 September 2012 (6)
27th June 2012 © 23:09 June 2012 (1) As for August 2012 (22)
May 2012 (15) Hydrolysis of MNR11-16 to MNR26-4
Single-crystal X-ray diffraction analyses were performed using a Bruker APEXII CCD diffractometer  March 2012 (29) H:d::l;:z g, MNR11-17 ‘Z \NRZZ 5 July 2_?;122[;“’3]
maunted at the window of a Bruker FR391 rotating anode (MoKa - 0.71073 A) and equipped with Starting material lro;w J;'\e ;0' 2
an Oxford Cryosystems cryostream device. Data were processed using the Collect package and  Sections Svf;!hcsu of MNRIT le ‘\'afl",\"‘j(,]:
unit cell parameters were refined against all data. An empirical absorption correction was carried Analytical Procedures " =5 v‘: Y h‘;é’l; 13)2
out using SADABS . The structures were solved by direct methods using SHELXS-87 and refined an ;8’ - . ~ ps ‘;;f a- 261'2 l)lg] xed
Fo? by full-matrix least-squares refinements using SHELXL-97. All non-hydrogen atoms were Condensation Praducts | o ~ J:r»u:n:y“'OIZ(Z?\ 11
refined with anisatropic displacement parameters. All hydrogen atoms were added at calculated 153 0O o Decem:;v 2011 ('7) n at
positions and refined using a riding model with isotropic displacement parameters based on the Experimental Procedure | N o /0 November 70ii {12) 120
equivalent isotropic displacement parameter (Ueq) of the parent atom. Figures were produced  q4 S Asles .
wring OLEX2 {1y : Z HCI, EtOH October 2011 (»GJ- 504
9 Spectroscopic Data (31) N - September 2011 (5) >
- N J NH March 2011 (3) pase
Craham Tizzard | View Source | Analytical Procedures | Comments (0) Sunstiaen: \f( roflux N g Feoruary 2011 (!) i)
Nitro {8) o Y August 2010 (3} and
Methoxy (8) o July 2010 (5) nlL),
. . y Bromo (8) June 2010 (14) L
MS Spectrum of (3E)-3-(4-Nitrobenzylidene)-1,3-dihydro- chlarei8) MNR11 MNR26 May 2010 (3} e
: Methy! (B) i "\
2H—|nvc.lo_l—?-one . e W] Deswiy | Weaw | Vowme | conc Sections \ted
Gith May 2 i 18:16 Spectroscopic T 372 48 | 108y 15 100 Compound Index (2) not
Speciroscopic Method: MS-ES Method v'v' —"> 1 ! (5] v' 1009 = [xpcr.m‘cnl" (215)
Substituent: Nitzro DSC (5) "“"f" . — 3 Ongoing Experiments
MS Spectrum of (3E)-3-(4-Nitrobenzylidene)- 1,3-dihydro- 2H-indol-2-one ATIR-FT-IR (5} ; - 16)
{5}
HRLLG3) Hazard and Risk Assessment: Mnr
MS-ESI (5)
PXRD {1) 11-20 (4)
C-NMR (5} .. 41-50 (15)
H-NMR {5) -~ 1-10(4)
- 21-30(2) (sx,
Tools
Show/Hide Keys SR Se .53,
1-10(5)
Procedure:
MNR11-3 (1.96 g, 10.63 mmol) was dissolved in Et0H (21 mL) and HCI (1M) (110 mL) and heated Tools
to reflux for 2.5 hours. The solution was allowed to cool to room temperature then coaled in an Show/Hide Keys
The mass spectrum of {3E)-3-{4-Nitrobenzylidene)-1.3-dihydro-2H-indol-2-one has been ice bath, basified with NaOH pellets (approx B g, pellets used to minimise volume of aqueous MW
obtained by negative clectrospray ionization (ESI). The peak at m/e « 265.2 confirms the material) to pH 12-13 and extracted with DCM (4 x 100 ml). The arganic fractions were
molecular mass of this compound as the molecular ion gains a proton. combined, dried over magnesium sulphate, filtered and concentrated under reduced pressure to
give an orange crispy solid (1.008 g).
Interpretation af MS Specirum of (3E)-3-(4-Nizrobenzylidene) - 1,3-dihydro-2H-indol- 2 -ane:
TLC
Peak Diff. between molecular massiSuspected molecules or Reaction mixture after 2.5 hours ran in 100% EtOAc
i Inference )sts
Position and peak jons
2652 265 - 264 - 1 (M4 H) Parent compound plus 2
proton

Nicola Knight | View Source | Spectroscopic Data | Comments {0}
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Southampton

School of Chemistry

« ELN as Supplementary Information for conventional
publication (Chemistry Central Journal 2013, 7:182 )

Synthesis of 4-substituted methylidene
oxindoles

Mgt t 1 ah Nearinns be e vyelt

Ceneral experimental procedure
M March enwn

This expeoment is yymhesising 4.sudsticeted mettyhdene owindol from cxingole and their
corTespond ing romatic aldehytey,

GENERAL PROCEDURE FOR THE SYNTHESIS OF FIVE A-SUBSTITUTED METHYUDENE CXINDOLES
FROM QIONDOLE ANG THER CORRESPONDING AROMATIC ALDENYDES

CHEMICALS AND SOLVENTS: The SOMMS and Chemicals wire reagent grade and used a5 rectived.
Al the respective benzalsstydies, axindole. pipendine were sspplied by Sigma
Aldeicn while propan-2-ol was suzglnd by Fishar SCemific

HI0-3-(4- 3= 3-4- (RLIS
roouse e 1,3 [Be yigene).1 3.|FE-3-4- Met!
Chamica)) it ydro- loBydro- Methoxybenzyidene)- 1,3« i
poteents Used |y indei-2-ose 2H-sdol-2-0ne [adro-ZH-ndot-2-008: 214
Oxndole (g0 11,37 137 137 137
A-<Nor
Denz-aldehyde; 1.43
gl
4 zeome

enz 1.8 - -
Q)
wdenyde - - 134 -
Qi
A-metrye
Denx-alaehvie- - - 1.8
9i
M-mirn-
benz-aidehyde

)
Propan-
b —olimd 10 24 10 15
Pperidne (mi) 10.5 0.5 10 0.5

General Procedure
Omingdole (1.37g, 10mmel) and 4-chicrobeszaldetryde (1439, 10mmed) were accuranely weighed
ntg 50mi rownd bottom Sask of weight 54,475 ysing an analytical weighing balance. Propan-2-of
{10ml, 100mmal) and Sipecidng 0.5ml, Saemol wore Comectly MOIsurod Mo & using Measwing
cylinder and caliorated micro pipette respectively.

The resulting moctures of Shake S1acing materials were geatly and thoroughly stitred 10 perfect
dssolution was achieved. Ami bump was then Introdoced Into the mixufe befoce & was carefuly
transfermed o eleciione hot plate mounted with reflis condensers Befocr heat was supplied. The
COMGEnEATIon fAACTION Wias $200ped after theee (1) hours 1efiex Wi the wederatune of The
electronic hot plyte set at 100°C and revolution per minue ot 825

Saacch

Archives

June 2012 Q1)
May 2012 (15)
Mares 2012 Q9

Sections

Anaivtical Procedures
(L]

Condensanion Praducs
(82

Exgerivintal Mocedurs
[41]

Somcironcepic Data (31)

Substituent

Nuro ()
Muathaay (85
Bromo (8}
CHloro (K
Methyt ()

Spectroscopic
Method

0sC (5)

ATR-FT-IR (5}
L U}
MS-ESI(5)

X0 (1)

C-NME (5)
M-NMR (5

Tools
Showm/Hde Kevs
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Structures in the context of Southambton
‘traditi()nal, pUbliShing School of Chemistry

« ELN as Supplementary Information for conventional
publication (Chemistry Central Journal 2013, 7:182 )

Synthesis of 4-substituted methylidene

indoles
POPCT £ LAD Modetook foe thhe sevihesis of e &
ATIR-FT-IR Spectrum of (3E)-3-(4-Bromobenzylidene)-1,3- serc
dihydro-2H-indol-2-one Archives
On May 0701702 June 2012 (1)
Spectroscopk Method: ATIR-FT-IR May 2012 (15)
Substituent: Bromo March 2012 Q9
ATIR-FT-IR Spectrum of (35)- 3 -(4-Bromabenzyhdens)-1,3-dihydro-2H-indol-2 -cne Sections
Analvies frocedures
L]
Condensation Products
(43
Experemerntal Procedure
ATIZFT-IR Soectrum 14]
of (36318 Spectroscopic Data (31}
MBI}
ddyoo Substituent
I a2 o
a0 Nitro (8)
nterpretation of ATIR-FT-IR Spectrum of (36)-3-(4-Bromobenzylidene)-1.3-diyGro-2H-ndol-  hroms ip1"
2-ane Chioro (8)
Methy! (8)
ATIRFT-R  Waef, | !
INumber (¢m-1) v Spectroscopic
N-H $1re1ching viaration Method
“ | 3 A
31141 viN-H} (1° amide} Symmetrical stresching whrations of the NH group DSC (5)
1077 Aromatic C-H stretching|C-H  aromaric  steetching  In the  region|  ATIR-FT-IR (5)
vibration (ViC-H) 31 00-30000m 1 HPLC (5)
MS-ES (5}
1024 Ar-H Sevaginssninir o Buooretdbcothor sy BT
Srperregpr C-NMR (5)
2808 IC-H strotching vibration 26::29.\0“1-" sretching  at he  FEQION|  H-NMR (5)
- C~0 stretching vibraton|AUDUTed [0 The carbomyl fanctional group and|  T00IS
(viC=0) thows strong bands at 1650-1900cm ! Shaw/Mede Ceys
1611 Benzene Ring Due 10 presence of aromatic nag
[Due 1o skeleton vibauon of the phesy! group
pass iyt Gowp bands at 1500, 1580 and 1600cm 1
1204 ATOMalic asphatic Very strong Bands on the regson 1300-1200¢m &
743 C-Br Sharp weaker bands on the region 750-50Ccm !

Nicola Knight | View Source | Spectroscopic Data | Commemts (0)



Structures in the context of Southampton
‘traditional’ publishing

School of Chemistry

« ELN as Supplementary Information for conventional
publication (Chemistry Central Journal 2013, 7:182 )

SouthptoN

[CasHaBNO} (M0}

InCri=1AC1 S 106rNO H20 HZ'CY6-11.7.6. 106811 )8-13-12.3-1.2.4.
2P TABINBMLSHHAT 18 1H2 THD 138
Contrafled Crgaic
Kaywords:
5 e Available Files
Created:

Oeposited 10 Mar 2012 1424
On:

Doposited Or G J Tizzard
Wy:

Data coflacson paramatan
Chemical tomuta

Crystal marshology

Crystol sysiem

Col leng™ &
Coll b &
Cafl lengh ¢
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UNIVERSITY OF

Southampton

School of Chemistry

Metadata support for
solutions.
Invariably the context for a crystal structure

Or

The context a crystal structure has to fit into!



UNIVERSITY OF

Datastores, ICAT & CSMD SOL;EB?LQE&S“

The Core Scientific Metadata model forms the information model
for ICAT & is designed to describe facilities-based experiments

ICAT API

Fortran C++ Java

Glassfish / JBOSS




UNIVERSITY OF

: : Southampt
CSMD as a Starting Point ekl el

N
Authorisatio
N

n

 Doesn’t cover all, but...

Parameter

 Forms the basis for extensions:

- To derived data

- To laboratory based science
- To secondary analysis data

- To preservation information

- To publication data
26
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Recording process Southampton

School of Chemistry

« Plan (Prospective
provenance)

e Realisation

-
« Enactment (Retrospective
provenance)
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oreChem Plan for eCrystals

e Machine-readable
representation of methodology

« Describes requirements for
software and data products

!Crvstals Southampton
by ¥ I B e by Feopie

|

3 200 Ve 4 TR wermcn of Pes Cocamant. TS see B encety g VR Al (o 983 Doeeens Vi Page Seoc’ cosan
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SIMS: Southampton

School of Chemistry

Sample Information Management System

« A standard/format for crystallographic sample and
experiment data management and archival

« Supported by CrystalClear and NCS Portal, providing
interaction between facility, instruments and CIF, ImgCIF etc

Ak
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UNIVERSITY OF

Southampton

School of Chemistry

A semantic framework for chemistry

« Describes and relates different types of process information

elnltemManifest

high-level semantic
description of ELN record

Reaction Analytical data
Procedures

S88 Foundation

Allotrope
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elnltemManifest

« Layered metadata model for description, export & packaging

NIVERSITY OF

Southampton

School of Chemistry

« This is the first (information) layer — leads into knowledge

« Published through Dial-a-Molecule
athttp://wp.me/p2JoQ6-xF & inJ. Chemlnf 2013, 5:52

vl versloow 1 8"

«x3:3chens wnlns:xs«"hotp !/ own. w3 org/ 200 L XML Scheno ™

<niennotations

<x3:docusentatiom»Chonge Mistory«</xs:documentotions

L OOLOMRAL AL L Ot w4 5  SOCUPN LA ] O

<y dotumentasionis June 2012 - [CLE] Creoted from eclutsOnscription prototype</ss idocumntat ion-
«/xs:onnotations

<xsiennotasion>
< :documentatiomDefimitions of dato types wsed \n the monifest of the ELN {tes</xs:documentotioms
s dotusertatl /XS 1 00CUMeNt ot | ome
</xsiannotations

ws:comlexType romes"koywordsel™s
<xfiunrotst o
<xs:docwmentotion=f 115t of terms</us:documentotion.
/X5 10MOLOLL0Ms
<af L SAGURNLE>
<xpielement rose="keyword” type="xa:string” mindccurs="8" maxOCcurss"unbounded” />
/x5 sequences
/%6 ComplunTypes

«xs:complexType romes"1dentifierSet s
e T
<xs:element nomesprimurylocs] laentiflier” typee‘n:istriog”>
«x3:0nmotot Lons
<xs:documentet loroPrisaty string, LRI, o (tes Ln ooy other formot thot enadles</xs:docusentacions
<xs coCumentotionsthly record o be locoted niguely in the originating systesc/xs:documentotions
/A5 18MNOLoTIon
/x5 alemanes
<xsielenent noses"otheriocaol Identifiar” typee"xaintring” sinlccurss 8" maxilccurs="wnhowmded >
«x3 i rotations

<xsidocumentot loes[Optlomol] Altarostive seans of locoting record (a the originoting Systese/ xS Jocumentotions

</udiomototion
w/xsielements
s oMNe rome="Drcessldont]i fler” tyde="wslamUR]I" sislcosrse"0">
<x$onvotution
s :docunentotions[Optional] URI that provides o direct 1ink to the content.«/xs;docurentations
«xs:documentet ioesIf included, must e o 'linked dota’ URI Qlving open SCCeSs</ns documntation
</af jamototios
“«/xs:elements
/X5 SeqUEnCes
</x%:c0nplexTypio

<t toapluxlype remes content Inforsution®>
x3:0mMototiom
«x3;documentationsText that descrides what the 1tem 13, with o cescriptor of the</xs:documentotions
«xs!documentotionsdigital type, or “undefined™ Lf no corresgonding VIME formot</xs:documentations
/a5 :onnototions
xiiseguenrces
<xfialermnt nomes AMCTrIPELON” Sypes KL string >
<xselement names“wireType® typee saistring” defoulte"wundefirnd” />
«/A3:sequences
w/ns:complexTypes

i comolexType reses"relotediD”>
<xhipmotaticn
«x3: documentot ionahgture of the reloted information, for exerple, publictotion or reloted work</xs:documer
«xs:documentationsId con be ony string, But DT preferrec (f the reloted ites \s ¢ publicotione/xs:docuw
«/as5 100notations
X5 SEqUenCEs
<x$ieleswnt rames"relotionshin” types"wEissring” /S
cxi:alovwnt nomes (@ typeeTaaistring >
<Ry seguUences
</x5:complexTypes

asicomplexType name«"relotedltenSet >
“x§ 0okt isn
<x5:documentat ien>Jare or sorw (ten(s) of reloted (nforsationc/xs dotumentation-
</xyianototions
XL SAQUEnCEs
wsielmment nomes"ites” type="relotedID” minGcours="0" sandccurss"unbounded” />
«/551sag08nce
</xscomplexTypes

<xs:itosplexType rames"contributorinformstion’s
«X3:0Mototioms
«xsigocumentationsfor exomple, Author, Fending Sody, PI, institution, ...« ssidocumentotions
exsIdocumentationsFloln text, but sawe 18eally complemented Dy unique Ldentifierse/xs:docusentotion
/38 mnotaelons
“XhAAGUMCe>
asielement remee role’ typeexsistring /s
asielenent name«"nore’ types"xs:string /s
«/%3 1 sequences
/a5 complexTyses

<xsicomplaxlype rames"contributoriet s
<XBIAMOTGTGNy
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http://wp.me/p2JoQ6-xF

UNIVERSITY OF

Standards for reactions: S88  Southampton

School of Chemistry

« Group arising from Dial-a-Molecule consisting of Mettler Toledo,
Pfizer, GlaxoSmithKline, AstraZeneca, Johnson & Johnson,
Southampton University, NextMove, Royal Society of Chemistry
looking to:

— Provide guidance for S88 implementations for synthetic organic
chemistry reaction procedures

— Provide example set

— Agree on controlled vocabularies for elements
— Generate a schema

— IUPAC uptake?
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UNIVERSITY OF

Standards for reactions: S88  Southampton

School of Chemistry

<Zxml verzon="1.0" encoding="utt.&"?»
<Erperiment Names"5JH 01.227" StartTene="2014.04- 11TOS00:00Z" Duration="00:22.77" User="sam" NetworkAdcress="777.22.77.27 7" DNSName=" 2720220272002 00.22.20720°

Applications "RecDataRepository” ApplicationVersions"1.0.0.0" Experimentid="ReactonRunIDFromDataRepoasitoy” ExperimentStatus="77227" FarmatVersion="10">
<LwiedExperiment
<Experiment Name<"SIH.01-211" Descriptian="Another run of the same reaction” />
<Experiment Name="5JH.02:211" Descriptian="The previous step in the reactian which croated &it b&gr 1640 A847, b1, as a product’/>
<UnkedExperiments/>
<Frocess>
<ProcessStage>
<ProtessOperation Name:"Reacnaon”>
<Processdction Names="Start Experimant” Description="Adc &1t 58gt 16510 EA47 hikgt, (0.101 g, 0.132 mmal) to 3 round Dottom flask.' >
<ProtessParameter Name="&5b&gt 1651 EA47 blgt. TotalMass” Values"0.101" Unit="g"/>
<EquipmermiUnit Unitid="1"/>
</ProcessActions
<Precessdction Names" Add CulOTF &R sUbBRE 2RI RAS T subdsr,” Descrptions"Add Cu|OTH & sublgt, 288, A¥AT sub&gt, (0,006 £ 0.01 mmel) under 3 N&I subBge 280 A8a7 sublt,
atmosphere’ >
<ProtessParameter Name="CulOTY| &1 subBgt 2510 X7 sub&gt, TotalMass ' Value="0.005" Unit="g"/»
<ProcessParameter Name="Atmosphere” Value="Na& subRgt 2810, 2847 subda, " />
<EguipmentUnit Unitid="1" />
</ProcessActions>
<ProcessAction Names="Dissolve SILDERL28IGEASIT DEgL in CRIGUb&RT 28 Kia 7 cubBgt HAIt sublpr AR It ERa7 subBgt: CI&R subBar, 288 284 7 subkgt,” Description="In 2 separate
vial, dissolve SitbEgt; 280 &847 &gt [0.155 g, 0.753 menal} in CAdsubBgt; 2810 A84 7 subdgt HAR subBgt A% 2087 sub&pt, C1&It sub&gt 28 IC SRa7 cubligt; (L3 md ">
<ProcessParameter Names"Elt blgt; 28t 047 ba&gt; TotaiMass” Value="0.155" Unita"g" /~
<ProcessParameter Name="&ItbEgt 2RIt EL4T bR TotaVolume Values*1.3" Unite"mL" />
<Equipmentunit Upetld="2"/>
</ProzessActian>
—ete .
</ProcessOperation>
</ProcessStage>
</Process>
<Unit Unal
</Unit>
<Uait Urat)
<fUnit>
</Expenmen




Allotrope Foundation

UNIVERSITY OF
Southampton

School of Chemistry

 Standards for analytical process in (pharma) industry

Allotrope
Foundation

Building an Open Framework for Laboratory Data

Our Shared Vision

Whar are we building?

Informartion Center

Home FAQ Contact Us
G

** This site is NOT compatible with IE8 **

Join Allotrope

About Us
Drganization
Member Companies
-ramework Architect

Member Companies

Membership in Allotrope Foundation is open
Partner Network Members subsidiary or division thereof, which di
-ocused on Delivery pharmaceutical or biological products. Fo
-AQ Foundation, please use this link.
_ontact Us
Current Allotrope Foundation members include

e AbbVie

e Amgen

e Baxter

e Baver

e Biogen

e Boehringer Ingelheim

e Bristol-Myers Squibb

e EliLill

e Genentech/Roche

e GlaxoSmithKline

e Merck & Co.

o Pfizer

")ﬂMOUOPG - o
J Eggﬂgﬂg t\\l{g{ A ** This sive & NOT compatitie with JES **
Aban 0 Shared Vigor What are we hulkdie ormation Canter ain Alalrope

o .
:‘2 sartorius
ACD/Labs
- Agitent Techaologies Shimadzu
p?S BIOVIA Thermo Scientific
BSSN Software Univefrsity
o
Erasmus MC Southampton
H METTLER TOLEDO
idbs Waters
WHAT'S FOSSIBLE"

Hardware and Regulatory

Software Engineering

Analytical Sciences




Allotrope Foundation Southampton

School of Chemistry

The tasks and deliverables to achieve the goals of Allotrope Foundation are carried out by
Working Groups who work in close collaboration with our Framework Architect. These groups
include:

Core team - Coordinates activities within the working groups, ensuring the forward
progress of the project.

Architecture & Development - Responsible for defining the architecture, underlying data
model, and specifications for the software components of the Allotrope project built by our
Framework Architect.

Business Model Development - Develops business strategies and business models for
the project both near- and long-term.

Communications - Develops and implements communication strategies to ensure
consistent, timely and efficient messaging to all relevant audiences, both internal and
external.

Membership - Reaches out to potential new members to support expansion of the project
base through increasing Allotrope membership

Proof-of-Concept (PoC) Delivery - Gathers requirements for integrating the Allotrope
Framework into a member company's daily business practices.

Quality and Compliance - Ensures that quality, validation, and other regulatory-relevant
requirements and best practices are “built-in” at all levels during the development of the
Allotrope Framework.

Regulatory Affairs - Interacts with regulatory agencies regarding activities of Allotrope
Foundation in order to educate, to provide a means for the Allotrope Foundation to gain a
better appreciation of the regulatory perspective and to provide a channel for regulators to
offer feedback and influence the development of the Framework

Standards (Document Standards, Metadata, and Test Data) - This group, along with
subject matter experts from our Framework Architect evaluates existing data standards,
and defines appropriate controlled vocabularies and ontologies to use with the
Framework. Provides real and simulated test datasets for use in Framework development,
and in close collaboration with our Framework Architect maps the metadata associated 35
with the test data to existing standard definitions.




Allotrope Foundation Southampton

School of Chemistry

AIIOtrOpe Home FAQ Contact Us
Founda t|on *#* This site is NOT compatible with IE8 *#*

Building an Open Framework for Laboratory Data

Our Shared Vision What are we building? Information Center Join Allotrope

What are we building?

Open Document Standards
Metadata Repositories
Class Libraries
Proofs-of-Concept

What is out of scope?

Metadata Repositories

The Metadata Repository provides a single location for maintaining accurate, pre-approved
metadata that applications will use as input to drive scientific and business processes. The
controlled vocabulary in the Metadata Repository allows for the standardization of input to
software applications, thus ensuring that complete, correct, and consistent metadata enters
the system from the very start. This eliminates the need to clean up, reconcile, or rename
metadata values after data creation and enables many more possibilities for downstream
automation in the analytical laboratory than exist today.

The controlled vocabularies used by the Framework will be defined using Document
Standards. The Allotrope public domain vocabulary facilitates interoperable exchange of
laboratory data; Vendor vocabularies will allow for application-, technique-, or platform- specific
data that are not strictly vendor neutral, and Enterprise vocabularies will provide enterprise
specific data.



CREAM:

Collaboration for Research
Enhancement using Active Metadata

How to collect and use
metadata actively to
capture tacit information

Active metadata: assemblage of
metadata and annotations used O
actively within the process that Pl
generates it (capable of being

reused by another process).

Central Facilities; Chemistry;
Geosciences; Art; Music...

| Metadata

UNIVERSITY OF
Southampton

School of Chemistry

active—metadata
research—enhancement

Input

Process
Experiment
Simulation
Investigation

‘ | EIN
Preservation .~ (LabTrove)

Database
(GeosMeta)

Uptake: CODATA; Research  https://blog.soton.ac.uk/cream/

Data Alliance
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UNIVERSITY OF

Southampton

School of Chemistry

m ) Research Data Sharing
without barriers

) DATA ALLIANCE

Research Data Alliance

« Chemistry data interest group
« Joint RDA/TUPAC Charter drafted

— Characterise chemical data types
— Leverage to establish standards

— Examine workflows in disciplines interacting with
chemistry

— Cultivate a sharing culture

o Inaugral meeting: Paris Sept 23" September 2015 (hosted
by Ian Bruno, Richard Kidd and Dave Martinsen)
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