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The CombeChem

Project
+ End to End linking of data and information

+ Laboratory to publication and back again
+Very long data chainsican be involved e.g.

from a chemistry [ab to mouse genetic
expression

+ The exponential world ofi combinatorial
synthesis and high throughput analysis meets
the exponentially:growing power of computing

+“Automation, Semantics'& the Grid”
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CombeChem Data and Knowledge Cycle

End-to-End Management
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e-Science

+ ‘e-Science is aboutglobal‘collaboration in key areas of
science, and the'hext generation of infrastructure
that will enable it

John Taylor, DG of UK OST

+ [The Grid] intends fo makelaccess to computing
power, scientific'data repositories and experimental
facilities as easy. as the Webimakes access to
information. |

Tony Blair, 2002
+ What is the web?
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The concept of
Publication@Source

+ Trace all the wayiback from publication
to the original'data = provenance

+The data is the key - DataGrid

+ Start as you mean toigo on - ELNs are a
hecessity
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necessary if a calculation or discussion is changed; the section / \
to be deleted is simply removed by drawing a neat "x" Observations are never
through it.

collected on note pads,
In view of the fact that a notebook is a primary record, data filter paper or other
are not coplcd into it fmm othcr sources (such as thls manual temporary paper for

or a lab pz notebe experiment) without later transfer into a
elea acknowlcdgmcnt of thc source. Obscrvatxons are never notebook

collected on note pads, filter paper, or other temporary paper /
for TAtes-tseafeT o @ notebook. If you are caughi sttt

scrap of paper” technique, your improperly recorded data

nay-be confiscated by your TA or instructor at any time. It i
important to develop a standard apprSacii 10 using a notebook

routinely as the primary receptacle of observations.

Each week at the beginning of lab lecture, you will turn m
your prelab problems from the manual for grading. &
problems not tumed in at the beginning of lab lectur™<s

ChemlLab

The Chemistry 3/5 & 6

Laboratories If you are Caught using the
“scrap of paper” technique,
U . _ your improperly recorded data
B e may be confiscated by your TA

Chemistry 6 Experiments
Cyberinfra

DARTMOUTH COLLEGE




Lab books are a big block to
publication@source: if it’s not
digital, it is more difficult to share ' I

Only some
equipment is
networked

analogy to help

Scientists work :
ACS 10 Sept 06 Cyberinfrastructure




COSHH

leverage offithings we already have to do

COSHH ASSESSMENT FORM

Record Ne.
SUBSTANCE | PHYSICAL | QUANTITY NATURE OF
NAME FORM ITAZARD
Wedec lu.pw‘d O ) Nona
Dbeose (oo €O [N Coalubonde ayes wd b0
Cafbeive |Gk (te“> & |u3 Hothud # avsllouted), waduce. \Iw&ﬁwgy
Malbe QC(}““\} Z 1wk Ady QU&“‘%’ cdes orecds

NATURE OF PROCESS
ligpd osdtughon ot coffone
b oodue o swedt Sculk

It so. why not vse it

=
Is there a less hazardaus substance? N

1vEe
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CONTROL MEASURES REQUIRED )y 5opci (e wizoguse Pegirves)

(Local exhaust ventilaton, persoral protect

psS computationa
tical modelling and design requires planning to be mos

chemists should be made to do the saj
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Extract with  Combine organics, Remove Fuse compound to silica &

redient List Dissolve 4- Add K2CO3 Heat at reflux Cool and add Heat at Cool and add

 rinated biphenyl 0.9 flourinated powder for 1.5 hours Br110CB reflux until  water (30ml) DCM dry over MgSO4 & solvent in column in ether/petrol
10CB pheny! 1:559 biphenyl in completion (3x40ml) filter vacuo

assium Carbonate 2.07 g butanone

lanone 40 ml

Remove

Column

Add
Filter
Solvent Chromatography
extraction by Rotary
Evaporation
09031 grammes
. excess 9
. . \:mgam:: :;s:ye 2 30f40 ml
ayers. rine
~20ml. text . . . .
Ether/
. . . \7/ Petrol
\/ Weioh [] V, Measure Silica Ratio
Measure’
N Sample of 4- o [ ]
fa silica column and flourinated
100mi R8 flask. b_“[‘] | ) 7 ® o
olvent to wash o iphenyl A
Fir " \/ #mete DCM MgSO4
Annotate
Record > 00 00 00 00 00 0000 00 000000 00 00 06
Add Reflux Add Reflux Cool Add Liquid- Dry Filter ';E'I"W‘: Fuse o C°":'“" N
text Sample of liquid (Buchner) olvent romatography
[ | Butanone () Dsempic ot N sri1ocs () Wate! extractionf e E?,’;:;ﬁ?in
K2CO3 o /\ /\ote
Measure Powder .
Weigh Weigh Measure
A B — A A
. . Started reflux at 13.30. (Had to . . . .
hange heater stirrer) Only refl
el [ [ e (1 [ [1 [0 commeron on  vststissosin wa
20719 9 15018 g 20 - solution
Observation Types Future Questions
o weight - grammes Whether to have many subclasses of processes or fewer with annotations
measure - ml, drops . .
o i How to depict destructive processes Combechem
lannotate - text
D ° How to depict taking lots of samples 30 January 2004
temperature - K, C gvh, hrm, gms
ervation v \What is the observation/process boundary? e.g. MRI scan

1




Fluorinated biphenyl
Br110CB

Ingredient List Dissolve 4- Add K2CO3 Heat at reflux
Fluorinated biphenyl  0.9g flgurlnatgd powder for 1.5 hours
Br110CB 159g biphenyl in
Potassium Carbonate 2.07 g butanone
Butanone 40 ml
Planned Actual Add .
Add Reflux

Potassium Carbonate

0.9031  grammes

Enter

Sample of 4-
flourinated
biphenyl

Butanone ({ ]

Del

Powder

Measure
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Started reflux at 13.30. (Had to
change heater stirrer) Only reflux
for 45min, next step 14:15.

40 ml

20719 g



File: combechem/process/tea.rdf

s m a rttea - O I"g Ontology: combechem/process/process-record.rdfs
e tRe c o rd 13:41:36 14 July 2004
|© 2004 University of

Making Tea

Add tea to hot Heat tea for Filter off tea
water 5 minutes leaves

step-text step-text step-text
next-step next-step

There is a potentia |
containment -

produces-cpservation

5 Scsmassigar

part-of-step
part-of-step
part-of-step

. plan-to-weigh_tea_leaves
experinent-prdtty-nane

problem in pulling P

MakingTea

-to-tea_in_water

-to-hot_tea

plan:
plan:

by
plan-to-finished_tea

_ Stareing

back partial RDF

lanned_some_watel

by
substance

pr

»
r_tea
produce

O;Hea
produces-substance
nc%sed

plan-to-
heat_tea_in_water

hitp:/fwww.ecs.soton.ac.uk/
infol#person-00389 material-cpserved-by

graphs from the =
triple store.

plan-to-fite

g, dnking
(maype)
fed-volume_of some._water

value

0 dcecoumeunienilive

experiment-goal

Soscmassungramne

rocess-record-of
process-record-of
material-record-of
process-record-of
material-record-of
process-record-of
material-record-of

Solved by using
multiple triple

processdd-by-iv

hottea M

by

substance
by

substance

oc%ssed
.c%su

add_tea_to_water

stores but o

‘some_water

pr

produce
pr

produce

filter_tea

process-observed-by
nmaterial-opserved-by

] EEEEEpEFrEsseennnn?®

boundaries are a

heal_toa_notes

Key
Namespaces

major issue for the . | BBm

tp:/fwww w3.0rg/2000/01 rdf-schematt Input
/lwrw w3.0rg/2001/XMLSchematt
hitp:/jwww.aktors. org/ontology/portalit Literal
hitp:/fwww.xml-cml org/schemalcmi2/core
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Planner(

Semantic
Data Viewer(

Data stores

SOAIUJIE [RUOIININSU]

Weights &
Measures
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Other
services
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The La\lboratory

+ Capture informationfrom
places you would hot'want fo
put your eyes \

+ Capture environmental data

automatically

+ Capture people and |
movements \

+ Provide this information in:
real time as well as'fortihe
laboratory record

ACS 10 Sept 06 Cyberinfrastructupe Jeremy Frey 13




Pub-Sub systems provide the flexible &
extensible approach to distribution

Data Source Data Source

-

[ Translator MCS sage

DEVICE Broker

Mobile Archive
phone Client Client
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Temperature — room, laser Air Conditioning failed

~ . = [SHG Lab Environment recall tool Wed 16 Mar 2005 00:00:18-Thu 17 Mar 2005 00:00:18 - © < =SNG Lob Environment recall tool Mo 24 [an 0% 00:00:00-5un 00 Feb 2009 00;00:00 -+ 5 «
Ele Edr Mew Go Icckmaress Joos Hep Ol Ele Edt View Go Bockmarks Tools bep

<a-oo - N #) 5 rep ysmanacsmentish localsmanabiabrecal v @Go L ‘ Gl 80 O [ nepsmanib smankb o sl matababeocal  |¥) @ Ca A
EFretox ~elp % Firetox Suooor BYPlug- Iy FAQ | @rirefox rel rirelox Suppat. BIPUGNrA0
SHG Lab environment recall tool | SHG Lab environment fecall tool

Wed 16 Mar 2005 00:00:18-Thu 17 Mar 2005 00:00:18 ' Mon 24 Jan 2005 00:00:00-Sufl 06 Feb 2005 00:00:00

Temperature Data | Temperature Data

22.5
22.0-
21,5
21 .04
26,5

L]
o |
g I I | ”

i i : 9:48 2:34 19:21 13:0@ 2354 J:ad win a1/ 1210 0/ AAL . o/m I AN 10)% w4 0 i

KEY: Rig Roocm Winng Box | KEY: Rig Reom Wiring Box

{oor-& interlock, Motion Sensors | omer senon

8RNI Himnmu

CANUTUTURER

BhBLL WL RS

RENWEE

113 dile 7L 0:48 12:3 18:06 20t

LR PR T /i W /% at WAL 10:% 20 4zl W 23

KEY: PIR 1 PIR2 PIR3 nzerlock Ingh — Digabled) T -> 27:1051 Soor -» 27:2057 | KEY; PIR | FIR2 FIR3 Intarlock (High = Digabled) Door -= 27:1057

Chanae Graphs TimeScales (Bl -t anao Cranhe Timascaton
Done | Dote
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2 BBC NEWS | Science/Nature | Chemists escape labs via mobiles - Microsoft Internet Explorer

File Edit Help

Q- O NEG

Address | @] http:jfnews.bbc.co.ukf1jhifscift

View Favorites  Tools

2 BBC NEWS | Science/Nature | Chemists escape labs via mobiles - Micros
Edit

File View Favorites Tools Help

bbc.co.uk

Low Graphics

News Front Page
World

UK

England
Northern Ireland
Scotland
Wales
Business
Politics
Health
Education

Science/Nature]

Technology
Entertainment

Have Your Say
Magazine

In Pictures

Week at a Glance
Country Profiles

In Depth

18|

version | Change editio

@Back v \) @ @ ré pSearch *Favorites @ 8v

BlBICH

B E-rnail this &
Chemists

By Jo Twist
BBEC News scien

A blend of m
and award-w
is letting scie
escape the l¢

The software,
"middleware",
computer syst
other securely
instantaneous|

As part of an
project in the
used to let So

Address l@ http://news.bbc.co.ukf1/hifsciftech/4233757 . .stm
ERPETTeric nr more aecdi

|
PDAs everywhere

Members of Dr Frey's non-linear laser spectroscop
group, working as part of the Combechem project
successfully trying out the system at conferences
the university bar.

The next step is to evolve the system so that at
button on a mobile, scientists will be able to remo
the conditions in the lab, like turning down the te

It could also realise the promise of controlling home
environments from phones easily and seamlessly.

But there are many other
potential applications for the
monitoring jobs done by the
power industries, healthcare
professions and other labs.

IBM won the Royal Academy of

Engineering's MacRobert prize

which rewards technological

and engineering innovation for enjovadrink a the bar

the program in June last year. while keeping and eve on the lab

Used by top global banks, the WebSphere MQ family is a
decade old.

Jeremy Frey 16




Databases - Our experience

+ What do you'do'when the'actual users keep
changing their mind?
+ Is a traditional relational database suitable?

+ Danger of re-enforcing scientific bias against
relational database for laboratory data.

+ RDF & Triple stores werelagain the solution

ACS 10 Sept 06 Cyberinfrastructure Jeremy Frey 17
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http://store/ methane. mol

Molecule
A -_a .
Molccule Organic
Inorganic
- o Organometallic
a 10 a8
12032
a M’M
CJ w«’
has—Slereocemic 2 Author
DIOpPC v
per-et? Chemical Name
ot FRRIH—BA—
5 e
= e empinal-formil (1 2112704
has-SMILES
CHOC=C)ecc.. spplice-to U
has—information
BaSinc

1.12beta/CI2H10

Information

MDL molfile

cif http://store/methanc.mol 200.83

Structured Data File

20182004

Physical Property

Relative Molecular Mass
Melting Point

Density

Solubility

Patition Coefficient
Boiling Point

Vapour Pressure

pKa

Refractive Index
Henry's Law Constant
Dipole Moment
Diclectric Constant
Enthalpy of Fusion
Enthalpy of Solution
Enthalpy of Sublimation
Enthalpy of Sublimation
Free Energy of Sublimation
Entropy of Sublimation
Structure

Spectrum

Uncertainty

Experimental Error
Range
Standard Deviation



+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

<c:OrganicMolecule P 'O p e rty | N

rdf:about="file:///storage/ba8efc2ce0edadac9d63b02d1b8630c6.rdf"'>
<c:has-inchi>1.12Beta/C12H13NO2/c1-2-15-8-9-5-6-11(14)12-10(9)4-3-7- RDF
13-12/h1H3,2H2,3-7H,8H2,14H</c:has-inchi>
<c:has-cas>22049-19-0</c:has-cas>
<c:has-empirical-formula=C12H13NO2</c:has-empirical-formula>
<c:has-sterecocentres>0</c:has-stereocentres>
<c:has-property>
<c:MeltingPoint> <rdfs:Class rdf:about="&c;OrganicMolecule">
<c:has-information> <rdfs:label>0Organic Molecule</rdfs:label>
<c:Information> <rdfs:subClassOf rdf:resource="&c;Molecule" />
<c:has-value>150 </rdfs:Class>
</c:has-value>
<c:has-uncertainty> <rdfs:Class rdf:about="&c;PhysicalProperty">
<c:Range> <rdfs:label>Property</rdfs:label>
<c:has-value>16 </rdfs:Class>
</c:has-value>
</c:Range> <rdfs:Class rdf:about="&c;PartitionCoefficient">
</c:has-uncertainty> <rdfs:label>Paritition Coefficient</rdfs:label>
</c:Information> <rdfs:subClassOf rdf:resource="&c;PhysicalProperty" />
</c:has-information> <rdfs:description>Ratio of substance dissolved in octan-
</c:MeltingPoint> 1-ol and water

</c:OrganicMolecule>

</§\% gaié)rgg SE%% dr%y}%qgggést?ﬂgg& r\2> Jeremy Frey 19




FCAS  CINCH € NAME (JBMILES  CEMPIR

[f202-32-0

Searchthe OB | Clinnad Example |

Lery number = [17]

* MOLECULE

e\ 1o prog/iriangialtest nirastyrane page = < Hke

= has-uncertainly
» has-unit
= has-souete

= of-quality
SI0H1TINGQZ » has-condition
o has-property
- 16.29587

R Rz | |Mw Il c-_l-:m&vmma
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Triple Stores - The Heart of the Semantic Web
Scaling - 3Store response

Assertion Rate with Size of Triplestore Performance of Six Related Queries

)
2
T
g
]
E
'_
c
o
b=
@
“
“
<

T T T T
2e+06 4e+06 6e+06 4e+06 6e+06

Total Triples Total Triples
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Scaling the triplestores

Moved from.:.

+ A model of harvesting data from multiple
sources into one scalable store

to

+ A model of distributediRDF sources and
caching what is needed for the task at
hand into multiple stores fit-for-purpose

\

The Semantic Web!

ACS 10 Sept 06 Cyberinfrastructu?e Jeremy Frey 22
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+ Very Complex RDE

+ Use a graph-based model.
+ Base on RDE ideas

+ Actual data is stored asta graph

+ Contrast with models'like E-R,"where the graph “models”
the data, rather than actually being the data.

+ A node in E-R might ber customer”, and represent the class
of entities that are customers, rather than any specific
customer.

+ The pseudograph model:
+ Each node is a datum.
+ Each edge denotes an association/attribute/property.

+ Nodes can be grouped into nodesets, which are also
nodes.

+ A node may be in more than one nodeset.
+ A node-edge-node triple can also be a node.

+ Main difference from RDFE'is anfattempt to build
reification into the model.

ACS 10 Sept 06 Cyberinfraétructure Jeremy Frey 23
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The “nodeset” has attributes

+ The edge with the attribute ' name set atte 1 is an attribute of a nodeset.

+ TQe edge with the'attribute name triple_prop is an attribute of the above
edge. !

ACS 10 Sept 06 Cyberinfrastructure Jeremy Frey 24
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“On the Internet, nobody knows youre a dog.”
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NCS Grid Service

Browser

Trusted
Keystore

Status &
control service

Apache/PHP

‘ Results web l
Keystore

service
Client Exmetiment
machine Nperiman

Control

Scripts
Experiment

C

University Firewall

Status DB .
Interface | Status
' Dabase

Processing

|Results Data |
(Experimenter) Dell Boy b

~

——
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3 Combechem status - Microsoft Internet Explorer i) = ||:||5]
Fle Edt View Favorites Tooks Help |

Qs - © - 1x] ] b| D Jorowan @ @2 L3 B

Address I@ https: {finteract.xservice.soton. ac.ukfstatusfindex.php j Go l Links >

National Crystallography Service — Sample Status

Viewing samples for M E Light (light@soton.ac.uk)

NCSID ‘ Customer ID Received Collection ‘ Status | Details

| !
04MEL0098  [2nd test [ 2004-02-12 | 001 P (KL file / Report
04MEL0093  |mel01 | 2004-02-06 | 001 _lI-IKLﬁle!Re ott
| I
| l

04SRCO104  [#13-123 2004-03-08 Next Due at 00:00:00 (est)
04SRC0103  [#12-01 2004-03-08 | Failed (Referred) " |Diffraction too weal

ooz |NEREEORERAEORHI Crvstals too smal

X-Ray Diffractometer Images

045RC0105 [HSF-HCI

Status Log
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Using ideas from the —
NCS Grid Service m
we have produced a e | l —
prototype for a high o :I

throughput catalyst . oy

experiment involving -
array samples

Upload ZIPfile

investigated by Sk
Raman, MS, EXAFS . W
with the samples ol
manufactured at one oo
site and tested at :

several others
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A Data-Rich'Subject - the
Crystallography. Problem

Cyberinfrastructure




The eCrystals Data Archive

University %

|
wofsouthampton  Crystal Structlire Repor Arch; eW
- S =258 i
Home
About
Browse

6,7,9,10,12,13,15,16-Octahydro-benzo-1,4,7,10,13-
pentaoxacyclopentadecin

& Depositor Comments

i Structure already known, but accurately
redetermined for a local research project.

Search

“ Simon J Coles, Michael B Hursthouse,
Jeremy G Frey and Esther Rousay.

Register

User Area Data collection parameters

University of Southampton
Help

Chemical formula C14 H20 O5
C14H2005 o

Crystallisation Solvent
INChl=1/C14H2005/c1-2-4-14-13(3-1)18-11- Crystal morphology Plate
?2 1 I—?§7-5-1 5-6-8-17-10-12-19-14/h1-4H 5- Crystal systern e e

" Space group symbol Pbca

DOI: 10.594/ecrystals.chem.soton.ac. uki145 Celllength a 16.4963(18)
Compound Class: Organic Cell length b 8.325(3)
Keywords: crown ethers
Creation Date: 07 October 2004 Available Fil ol lengn e 2o i)
Deposited By: A N. Adrmin valiabla:tias Cell angle alpha 90.00
Deposited On: 20 February 2006 Cell angle beta 90.00

Cell angle gamma 90.00

Data collection temperature 120(2)

Refinement results

Solution figure of merit 0.0409

R Factor (Obs} 0.0487

R Factor (All) 0.0977
Weighted R Factor (Obs)  0.1008
Weighted R Factor (All) 0.1192
Citation: Coles, S.J., Hursthouse, M.B., Frey, J.G.
and Rousay, E. (2004), Southampton, UK, University

of Southampton, Crystal Structure Report Archive.
(doi:10.1584/ecrystals.chem. soton. ac.uk/145)
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Final Result

04sjc0831 cif
04sjc0831.cml

Validation

04sjc0831_checkeif htm

Refinement

04sjc0831 res
04sjc0831_x lst

Solution

04sjc0831 prp
04sjc0831_xs Ist

Processing

045jc0831.hki
04sjc0831 htm

04sjc0831_0K.jpg
04s5jc0831_holjpg
04s5jc0831_hk0jpg

Data Collection
04sjc0831_crystal jpg
Other Files

04sjc0831.doc
04sjc0831 fef tet

13k
Bk

Tk

Bk
34k

6k
39k

702k
10k
57k
85k
88k

17k

78k
155k



Available Files

Data collection parameters

Final Result

Chemical formula C30H26 Fe N2 O3
Crystallisation Solvent
Crystal morphology

Crystal system Orthorhombic
Space group symbol Pbca Refinement
Cell length a 6.0816(4)
Celllength b 24 .8503(16) 0250t064:RES
Celllength ¢ 31.120(3) R e s St
Solution 2900
Cell angle alpha 90.00
checkCIF/PLATON report (full structural check)
Cell angle beta 90.00 i
Cell angle gamma 90.00
Data collection temperature 120(2) Processing
Refinement results S

Solution figure of merit
R Factor (Obs) 00573 Other Files
R Factor {(All) 0.1185
Weighted R Factor (Obs)  0.1046

25
0.966,0.966

02506t064:0)

9.1282( 2643

Weighted R Factor (All) 0.1243

- fe £ Vew Go fooknaks Iook W teb - e Ex Yew Go Eoomoks Dok MNedbw b 1

[ e s sk s s v OO0 01 w62 DI o] S P etk s st s e OO0 1 ASOTIRZ T 2

EPSRC National Crystallography Service n

Data Collection Summary o

Summary report for Directory: diska/02s0t082 i
Report generated Jul 09, 2002; 10:13:51
Unit cell B

151 dous widh 2.91°thets<27 7.00A and 0.7 n

Symmetry wsed n
fnscalepack P

aCAngstrom) 93133 - 0.0003 n
b(Angstrom) 98424 +-0.0003
© (Angstrom) 154441 +/-0000¢ n
alpha () 90000 n
beta () 50,000 i
gamma () 90000

olame (A++3) 141569 +-0.07
Mosaicity () 0743 -0002




2 E-Print: Surface Second Harmonic Generation studies of L-phenvlalanine at the air/water interfa - Microsoft Internet Explorer
Fle Edt Vew Favorites Tools Help |

Qe - @ - [x] [B] (0| Pserch Jcravnies @rede &) (- 2 B - /B S B
Agd&ss@http://localhost:8080/myRDFBrowser/eprints/eprint.htm ;I Go |Lrls e
Google - | ~|| @ searchweb + @ searchisie | §B | P2eRark € - Lh71blocked | ] Options - P

fluorescence Is stll present, the fluorescence signal might be subtracted from the overall signal If the percentage
contribution and the phase between the SHG signal and the TPF signal is known.

4.2 Polarisation Dependence

The polarisation dependence of the SHG signal was recorded for bulk phenylalanine concentrations froran0§ Isng
dm™ up to 0.8 mol dm™ . This approach would reveal any change in the preferred orientation of the phenylalanine
molecule at the air/water interface with increasing bulk concentration. The SHG signal was monitored for the
linear output polarisations 1./*), 1.3#), 1_ _*%), where P, S, and +45 correspond to the output harmonic polarisation

monic and =90° for Sharmonic light). The conditions were optimised to avoid the
photon fluorescence present with the SHG signal. A representative sample of five plots
a at different concentrations are shown in Figures 711.

SVG “active”
graphics

e o™ archive

I\
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- - b 8q.pdf (application/pdf Obje ozilla Firefo X
- Fle Edt View Go Bookmarks Toos Help L
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J NCS Interactive Serv... | | Repositories 4 Labs-... | | Calendar | | WiWastdata
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olumns of P,Os with moisture indicator and Preparation of CPh,|(C,Fs);BCNPBBJ (2)

4 A molecular sieves. rmeation chromatography (GPC)

measurements were perform a Polymer Laboratories PL-  M&SINCB(C,Fe)s .(0-51 & 0.84 mmo‘l) and PhyCCl (0.23 g,
GPC-220 instrument equipped with a 15 A Mixed-C column, 0.84 mmol) were stirred in 20 mL of dichloromethane for 0.5 h
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N - \\-. . a refractive index detector, and a PD2040 lig] tering detector.  t0 give a yellow solution. After removal of volatiles in vacuo,
L 5 ) r .‘ The GPC column was calibrated using eight disperse  the residue was washed with pentane (30 mL), PBB (081 g,
- » polystyrene standards in the range 580-483000 Da. 0.84 mmol) and dichloromethane (30 mL) were added, and the
- —— - — ixture was stirred for 2 h. The solvent was then removed. The
m 1% 9 " » was washed again with 30 mL olt pentane and dried in
Preparation of CPh,[NCPBBJ (1) vacuo to yellaw-orapge powder (yield l.ql g, 5.8 mmol,
69%). Attempts t stallise the product from dichloromethane
Potassium cyanide (33.6 mg, 0.5 mmol) was ground to a powder ~ were notsuccessful. IR (n 3 .'HNMR (CD,Cl,,
usinga pestle and mortar ina dry box. PBB (0.478 g, 0.5 mmol) and ° N =
50 mL diethyl ether were then added, and the mixture was hea J =17.5, Hz, m-Ph), 7.70 (d. 6 H. J = 7.2 Hz. 0-Ph). "C NMR
to reflux for 12 h. The solvent was removed in vacuo to lea A= 75 - a S (p-C). 143.0
(m-C). 140.1 (ipso-C), 130.9 (6-C). "B NMR (CD,Cl,. 20 °C, 96.3
- - MHz): 6 —4.35 (s. br. 1 B, N-B(C;yFo)y). —1827 (s. 1 B, (C-

B(CsFs)s). "F NMR (CD,Cly, 20 °C, 282.4 MHz): 6 —118.72 (br,
s, 1 F), —120.22 (br. s, 1 F), —121.99 (br, s, 1 F), —122.50 (s, 1 F),
—132.20 (s. 1 F). —133.94 (br, 6 F, 0-F on B(C4Fs);). overlapping
signals (—134.15, —134.39, —134.95, —135.27, —135.64), 136.89
(br, 1 F), —137.81 (br, 3 F), —138.79 (d, 1 F), —144.73 (t. | F),
—149.78 (L, 1 F). = 15111 (t, 1 F). —=154.65(t. 1 F). —154.93 (.1 F),

(t, 6 H.J =7.7Hz, m-Ph), 7.70 (d, 6 H,J = 7.3 Hz, 0-Ph).  —15532(t,1 F),—156.86(t, 1 F).—157.24(t, 1 F).—157.55 (.1 F),
"CNMR (CD,Cly, 20 °C, 75.48 MHz): 6 211.4 (CPhy). 144.0 (p-  —158.29 (m. 1 F), —158.90 (t. 1 F). —159.57 (t. 3 F, J = 20 Hz,
C). 143.0 (m-C), 140.3 (ipso-C), 131.0 (0-C), 153.6, 150.3, 147.5,  p-F on B(C(Fs),), —159.98 (t, | F). —161.44 (br. 2 F), —164.0 to
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146.4, 140.3, 139.6, 136.9, 136.3, 128.3, 113.5, 109.5 (Ar C-F). —164.4 (overlapping signals, 3 F). —165.33 (br. 2 F), —166.12 (t,
‘ ! "B NMR (CD,Cl,, 20 °C, 96.3 MHz): § —16.2 (brs). "F NMR 3 F,J =20 Hz. m-F on B(C,F;);). Anal. Caled for C;HsB,FoN: 5
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The R41E Repository

Chemical Name *
‘The name of the chemical compound which is the subject of the experi

InChl *
InChi (ntemational Chemical Identifier) code describing the chemical compound which is the subject of the experiment

Experimental Technique *

The technique used to produce data about the chemical compound
Single Crystal Diffraction <
Powder X-Ray Diffraction

Infra-Red Spectroscopy

Ultra-Violet Spectroscopy

Optical Microscopy
Diferential Scanning Calorimetry
Thermogravimetric Analysis
Nuclear Magnetic Resonance

Instrument *
Manufacturer and model of instrument used.

Date
The date that the experiment was carried out.

"Day" or both "Month" and "Day” may be omitted if appropriate.
Year Month: [Unspecified =] Day: [? =]

The time that the experiment was carried out.

Experimenters
The research worker(s) who conducted the experiment,
Family Name Given Name / Initials Email (if known)

Repository for
the Laboratory

InChl:

R4 Repository for Home About Browse Search Register User Area Help
the Laboratory

Furosemide Form1

1405, Hughes, Sohvab fr Hursthouse, Michas! 8
and Cales, Smon J).

Expriment data les

+ 0284007 i 555 K
S4007 ¢l 6

ICHE nchi=12012H 2 TEISMZ"T5 15HEH2,H,18.17)H214,18.15)
Instrument: Bruker Norius KappaCCD Avea Datector

0 Code: 6

Deposited D1 Simen Cole:

By:

Deposited 05 October 2005
on

Repository Stafl Ony: edi tis e

Home About Browse Search Register User Area Help

InChl=1/2C12H11CIN205S/c2*13-9-5-10(15-6-7-2-1-3-20-7)8(12(16)17)4-11(9)21(14,18)19/h2*1-5,15H,6H2, (H,16,17)(H2,14,18,19)

Number of items: 4.

Furosemide Form. (Optical Microscopy): 30 September 2004 15:57. Hughes, David S (for: Hursthouse, Michael B and Coles, Simon J).

Furosemide Form1. (Powder X-Ray Diffraction): 14 September 2004 10:19. Hughes, David S and Light, Mark E (for: Hursthouse, Michael B and Coles, Simon J).

Furosernide Form1. (Infra-Red Spectroscopy): 29 July 2004 12:09. Hughes, David S (for: Hursthouse, Michael B and Coles, Simon J).

Furoseride Form1. (Single Crystal Diffraction): 10 December 2003 14:05. Hughes, David S and Karami, Sohrab (for: Hursthouse, Michael B and Coles, Simon J).

This list was generated on Sun Nov 6 19:30:03 GMT 2005.
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Furosemide Form1

Furcsemide Form1. (Power X Ray Difactior): 14 September 2004 10:19. Hughes, David S and Light, Mark E (for: Hursthouse, Michas! B and
Coles, Simon )
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Experiment data fls:
o 01311 dat [17 1)

b
« furosemids formlmol 3 Kb

Inch: 1@021(14.18)13271-5,15HH2.(4,16,17)(H2,14,18,19)
Instrument: Enuker 05000
0 Code: 7

Deposited 01 Simon Coles
By:

Deposited 05 October 2005
on:

Repository Staf Orly: ed this tem
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Several groups making and
analysing the library: Administrative
Domains transfer or 'share the data

b
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Summary::

+ Making sure other people can find,
understand and re-use your data easily
and with confidence (even when there
iS @ huge amount ofiitl)

+ Make use of Plans to inform the digital

context - metadata in advance

+ Have concern for thety End-to-End life
cycle” of chemistry information from the
start.

+ Understanding Usability and Human
Computer Interaction is vital for
adoption

ACS 10 Sept 06 Cyberinfraétructure Jeremy Frey 38
!




Summary::

+ Is the semantic web/grid enough

+ It is sufficient to'evolve and improve
the practice of chemistry

+ It is not enough - Pictures are worth a

thousand words® more like 10,000
words of metadata

+ The Semiotic Webiwill be needed to
improve theicommunication of models

ACS 10 Sept 06 Cyberinfrastructure Jeremy Frey 39
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www.combechem.org

CombeChem —
~(Q- Google

nager Theme 02 -...- homepage Examples an...s for PH331 Design of E.._.ments (DOE) Electronic L...eplace Paper Apéfg:

CombeChem

Home Site Map
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Publications  N€WS
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Downloads Semantic Datagrid paper accepted at 6th IEEE/ACM International Workshop on Grid Computing.
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