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The laboratory notebook in the
21° century

The electronic laboratory notebook would enhance good scientific practice and increase
research productivity

Sara Y Nussbeck®, Philipp Weil™? Julia Menzel™?, Bartlomiej Marzec’, Kai Lorberg" &
Blanche Schwappach?

Electronic laboratory notebookhttps://dx.doi.org/10.15252%2Fembr.201338358
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0 Single repository for protocol

0 Template for experiments

0 Inclusion of digital data easier, single place
0 Link of raw data

0 Easy access

0 Easy search



Electronic Lab Book requirements
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0 Mac OS, Windows compatible
0 Pure Web. HTML 4

0 Data in Switzerland

0 Easy to learn

0 Easy search

0 Easy to load data, link to Dropbox, File server
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0 In 2015 the Marcos Gonzalez group decided to try
a Electronic Lab book

0 We did not want to develop and maintain our own
ELN

0 We looked for a commercial solution, open to
academic sharing
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0 Linux virtual server Ymware UniDufour
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0 Linux virtual server Ymware UniDufour
0 Files are stores in Sciences |l
0 Backups are stored in Sciences I

0 All the files are located in Geneva, Switzerland
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Group: Aurelien Roux's Lab

Profile

There is no profile information for this group.
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Configurational Lability of Imino-Substituted Ethano Troger Bases. Insight on the
Racemization Mechanism.

Alessandro Bosmani,* Alejandro Guarnieri-lbafiez,* Jérome Lacour **

* Département de Chimie Organique, Université de Genéve, quai Emest Ansermet 30, 1211 4 (Swil jerome. h

Dedicated to Frangois Diederich on the occasion of his retirement celebrations

Polycyclic indoll fforded in one step by ion of Troger bases with N-sulfonyl-1,2,3-triazoles under Rh(ll) catalysis. After C-imino carbene formation, the process involves
a cascade of [1,2)-Stevens rearrangement, Friedel-Crafts, Grob and aminal i tions. It is highly ive (d.r.>49:1, four incl. two bridgehead N atoms).

However and in contrast with other reps bene additions to , full when Triger Bases are used as substrates. To pinpoint the origin of this
unexpected behavior, key elemental steps of the mechanism were evaluated and tested. Interestingly, it is not only the initial ring-opening but also the latter reversible Mannich reaction of the imino-
substituted ethano Troger base intermediate that is responsible for the loss of enantiospecificity.

o b fon. Retzo-Mannich . Triiger ba:
Introduction

Tertiary of three different hiral motifs, usually isolated in racemic form by virtue of the configurational instability of the N atom; the barrier for the nitrogen inversion
(enantiomerization) is typically in the range of 6-7 kcal/mol."* Only few mono or polycyclic derivatives present nitrogen atoms. P larly important class of

such compounds s that of Troger Bases (TBs, 1).* ) These [3.3.1] bicyclic tertiary amines present a rigid molecular framework that forbids a pyramidal inversion of the bridgehead nitrogen atoms

Enantiopure TB-1 was obtained for the first time in single enantiomeric form by Prelog in 1944, Thanks in particular to the original V-shape geometry of the aromatic subunits,” TBs are common

building blocks ly in the fields of chemistry " '® or material science."** Enantiopure or enriched TBs are however rarely used as organocatalysts or as chiral ligands in

organometallic catalysis.***”’ One possible reason is their configurational instabilty in presence of Bransted or Lewis acids (Scheme 1, left). % In fact, up of one of the 9

atoms, transient aminal ring opening occurs; the resulting monocyclic iminium i i labile and ion happens.*+2%. "

To overcome this issue, several strategies have constraints,**! proton scavengers ** or bridge modifications between the N atoms.** In the latter

case, for instance, introduction of an ethano bridge (instead of methano) precludes g f N atoms and 2 stable (Scheme 1, right).

Capitalizing on this  our h: ported th ynthesis of type 3 by treatment of enantiopure TB 1 with aryl D-ester carbenes derived from the

d lysis at 100 °C (Scheme 2).** Mechanistically, upon addition of carbes A (step 1

aminal bridge opening

occurs (B — €. In this particular instance, racemization does not happen as a rapid trapping of th molety by the ensures an effect of
configuration and hence an efficient chirality transfer during the [3.3.2] ring expansion (es up to 99%). With acceptor-acceptor carbenes, typically diazo malonates or C-ketoesters, high

(es up to 95%) is. copper catalysis only.**!
Me racenvzation Me Me
stron eneral
Branstedeidic i configuration
media : stability
< i
A Me Me: N .
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Configurational Lability of Imino-Substituted Ethano Troger Bases. Insight on the

Racemization Mechanism.

Alessandro Bosmani,? Alejandro Guarnieri-lbafez,? Jérome Lacour *?

* Département de Chimie Organique, Université de Genéve, quai Emest Ansermet 30, 1211 Geneva 4 (Switzerland), jeromelacour@unige.ch

Dedicated to Frangois Digderich on the occasion of his retirement celebrations

Polycyclic indoline: benzodiazepines are afforded in one step by the reaction of Jréger bases with N:sulfony}-1.2.3:triazoles under Rhll) catalysis. After O-iming carbene formation, the process involves

a cascade of [1,2]-Stevens Friedel-Crafts Grob ion and gminal formation reactions. It is highly tive (dr.>49:1, four incl. two bridgs Natoms).

However and in contrast with other reported carbene additions to these moieties, full facamization occurs when gnantiopure Triiger Bases are used as substrates. To pinpoint the origin of this
unexpected behavior, key elemental steps of the mechanism were evaluated and tested. Interestingly it is not only the initial ring-opening but also the latter reversible Mannich reaction of the imine-

that for the loss of ificit,

Introduction

Tertiary amines comprise of three different substituents are chiral motifs, usually isolated in racemic form by virtue of the configurational instability of the N atom; the barrier for the nitrogen inversion
(enantiomerizatiop) is typically in the range of 6-7 kcal/mol."* Only few mono or polycyclic derivatives present configurationally stable stereogenic nitrogen atoms. One particularly important class of
such compounds is that of Jrager Bases (TBs, 1)."* These [3.3.1] bicyclic tertiary amines present a rigid molecular framework that forbids a pyramidal inversion of the bridgehead nitrogen atoms.

Enantiopure TB-1 was obtained for the first time in single enantiomeric form by Prelog in 1944.' Thanks in particular to the original V-shape geometry of the aromatic subunits, " TBs are common

building blocks used extensively in the fields of supramolecular chemistry " or material science.”** Enantiopure or enriched TBs are however rarely used as organocatalysts or as chiral ligands in

“?in fact, upon g ion of one of the two

organometallic catalysis.***” One possible reason is their configurational instability in presence of Bronsted or Lewis acids (Scheme 1, left).

m isc labile and

Ul
issue, several strategies have been i using i constraints,*?! proton

nitrogen atoms, transient aminal ring opening occurs; the resulting monocyclic iy

between the N atoms.** In the latter ;i

To overcome thi:
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Enantiopure TB-1 was obtained for the first time in single enantiomeric form by Prelog in 1944 Thanks in particular to the original V-shape geometry of the aromatic subunits,

building blocks used extensively in the fields of supramolecular chemistry ¥ " or material science.”"* ** Enantiopure or enriched TBs are however rarely used as organocatalysts or as chiral ligands in

organometallic catalysis.”**”) One possible reason is their configurational instability in presence of Bransted or Lewis acids (Scheme 1, left

nitrogen atoms, transient gminal ring opening occurs; the resulting monocyclic iminium intermediate is conformationally labile and facemization happens

To overcome this issue, several strategies have been considered using conformational constraints,*? intramolecular proton scavengers ** or bridge modifications between the N atoms.”* In the latter

case, for instance, intreduction of an ethgno bridge (instead of methano) precludes the ring-opening upon protonation of N atoms and compounds 2 are configurational stable (Scheme 1, right).

Capitalizing on this observation, our group has previously reported the enantiospecific synthesis of ethgno TB of type 3 by treatment of gnantiopure TB 1 with aryl O-ester carbenes derived from the

corresponding diazo reagents under dirhodium catalysis at 100 °C (Scheme 2)."* Mechanistically, upon addition of carbene intermediate A and ylide formation (step 1 — B), aminal bridge opening

occurs (B —» C). In this particular instance, racemization does not happen as a rapid intramolecular trapping of the iminium moiety by the neighboring enolate ensures an effective retention of

enantiospecificity (es up to 95%) is achieved under copper catalysis only.”*
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Segman pro shows that the signal sequence is present there

P Transtate P Consensus CBGCLCCCCCATOARCTGTCACART CTOGCTCTTTOTOTAT TCATGTAT T TOATGGTCRTOCOCCTOCCACCAGCC T CARCGCAGARATCCACTGD

woamoc 1 _AF uitnoignal (1x148a) —> misc_feature: signal SHOCT up
e

nisc_feature! different fron genomic

Signal peptide -

COLOGCOCCCa tgaac tatcocaa te b totttgtgtattoatotatttgat tgcgeck ogec tea atccacton
I ES-1785_pCSam. _mche (14361 7)—> | COGCOCOCCCATOAACTGTCACART CTOGCTCTTTOTGT AT TCATOTATT TOATGOTGATOCOCCT BLCAGCAGCCT CARCGCAGARAT CCAC TGN
I ES-1780_pCSam. _mche (143576 ) — | COGCGCOCCCATOARCTOTCACARTCTOGCTCTTTOTOTAT TCATGTAT T TOATGOTOATOCOCCTOLCAGCAGCC T CARCGCAGARATCCACTGE
I ES-1787_pCSam. _mche (24088 ) —> | COGOGCOCCCATGARCTGTCACARTCTGGCTCTTTGTGTAT TCATGTAT T TOATGOTGATOCOCCTBLCAGCAGCCT CARCGCAGARATCCACTGE
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PCR Master Mix X

Composition of PCR reaction PCR MasterMix Formulation for 5 PCR reactions
Template DNA 1 Hl Template DNA 5ul
! : PCR Buff 1 Ml PCR Buff 5l
~ Science Tools  Online Tools ~ :
Forward Primer 2 ul Forward Primer 10 pl
. . : 2 | .
- Reverse Primer Hl Reverse Primer 10 pl
=  Dilution calculator *  Forr
dNTP mix 5 HE dNTP mix 251l
;} PC R M aster M ix DNA Polymerase 1 Hl DNA Polymerase 5pl
PCR grade Water 10 ul - pcr grade Water 50 pl
other tools’- . Total Number of Reactions 5
Total PCR Reaction Volume: 22 ul TOTAL VOLUME: 110 pl

Reset Calculate

Close | Insert
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PCR Master Mix X _ - .
Composition of PCR reaction PCR MasterMix Formulation for 5 PCR reactions M | B & @ ® @ x 6+ H HEH O

.

Template DNA u

Template DNA sul ,L * k )

DO S
PCR Buffer : I PCR Buffer sl k/'\)

Forward Primer Ml Forward Primer 10pl
Reverse Primer 2 Wl Reverse Primer 10
dANTP mix ’ Ml ANTP mix 251
DNA Polymerase 1 I DNA Polymerase sl
PCR grade Water 0 Hl PCR grade Water 50l
Total Number of Reactions 5 . sci wicE TR ReR
C i lasterMix Formulation for
P of PCR 1 : reactions
Template DNA 1l ' Template DNA 5l
Total PCR Reaction Volume: 22l TOTAL VOLUME: 1104 'PCR Buffer PCR Buffer N sl
Forward Primer | Forward Primer 10 pl
Reverse Primer Reverse Primer 10 pl
Reset dNTP mix {dNTP mix 25 pl
'DNA Polymerase 1yl DNA Polymerase 5l
Close | Insert PCR grade Water 10 yl | PCR grade Water 50 pl

Total Number of Reactions

i 22
TOTALVOLUME 110ul
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Search for the signal sequence of Smoc1:
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=~ i+ & = Formats~ Font Family v Font Sizes ~

"~ Joigomaamns |ome T asieans
| Seale Genomies | Molecular weight  10427.0 gmol
No internal modifications =—
e 0 Nev] o 30 M [ [3 ul Insert |Control Negatif 1 (pUAST and pGEX)
ot ___ 530D, PNV [ Amawnt 2 . & [2X Ligase Buffer 54k 5 uL
§.GAT CGG CGC GCC COA TGA ACT GTC ACA ATC TGG C-¥ H20 Tt [4.0 pL
- [ B S S e [Insert DNA (I) [3pL 2
B [vector [0.5 L [0.5 L
[T4 DNA Ligase 0.5 pl. 0.5 L.
g : . — /10 pl REACTION [10 uL 10 L
FseSMOCI e frype  DNA_ |OligoD# 2127404 25102016 — — —
Purification _Desalted Molecular weight 105934 gimal
§' Modification NONE N [ o | 1. Set up the following reaction in a ige tube on ice (T4 DNA Ligase should be added last).
Melting Point® 0.1 oM | Millimolar ext. coefl.  306.3 - ; .
r — e for 100 ph: T 2. Ger.1tly mlx.the reaction by pipe
5.GAT COG CCG GCC CTACCC TCC TTATTGACT CCTAG-Y 3. Wait 15 minutes at RT.
4. Put then the transformation tubes 2 minutes on ice (0°C).
S pr—— i i - 5. Add 100 pl of DH5? competent bacteria per transformation tube.
I llypc DNA Oligo ID # 2727415 [mu 25.10.2016 6. Wait 30 minutes on ice (0°C).
Purifionion _ Deseitd Loogh 3 [ Moo weighe___ 10097 g 7. Heat Shock the bacteria 2 minutes at 37°C.
5" ModificationNONE L W . B X N N o
Meltiog Point* 79.1 NNM-Method 698 "wedesslMerjorsomM | Millimolarext coell 3116 | 8. Put again the transformation tubes 2 minutes on ice (0°C - for Amp).
Amount 11.64 0D [Amount 3774 g l Amount 374 nmol  Volume for 100 pM: I 9. Spread each transformation tube on specific antibiotic plates.

5-GAT CGG CGC GCC CAT GAA CTG TCA CAA TCT GGC-¥




Rspace in Geneva PCR
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The cloning into pCS2N
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using Rita's 5days cDNA:

1Kb Rita3' Carole 3'Rita 3' Carole3’

uch down 65>55°C 2 steps 68°C

Good size, this signal sequence seems to exist = =

sequence it and see what's inside. and | reorder a new oligo without the error.
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0 “ ELN would enable efficient use of data by
successive generations of students and postdocs,
would maintain technical knowledge in the

laboratory, and allow detailed reconstruction of
individual experiments. “

Blanche Schwappach EMBO reports 2015



@ RSpace With RSpace you control your data

1: Export options

> Export data

>
>

YV V VY

In a variety of formats: MS Word, pdf, html, xml

At any level of granularity: document, multiple selected
documents, project, notebook, an entire lab’s work, all
documents in the system

By individual users, Pls, and admins

At any time or at scheduled times

In html to provide a searchable copy that maintains the RSpace
folder structure

In xml to provide a searchable machine readable version that
maintains the RSpace folder structure

To repositories and archives

To other tools and systems



@ RSpace Academic pricing

» USS100 / user / year

» Volume discounts for purchases over 100 users

» 200 users: $ 70 / user

» 500 users S 60/ user

> “Site License” : $40,000 annually



Emmanuel Derivery, Cambridge University
N

0 “When | moved to the MRC Laboratory for
Molecular Biology, RSpace was a core component
of the infrastructure | put in place for my new lab
here. Lab members found it easy to get started with
RSpace, and it conveniently helps us to record,
share and track our research data. | can’t imagine
running a lab without it!”



Conclusions
I

0 ELN was well accepted

0 Unify the lab work

0 Protocols are easy to find

0 ELN centralizes the information

0 100 USD / active users / year

0 It is possible to setup a trial account

O See https://www.researchspace.com



Serveur Rspace “unige”
.,

Ohttps: / /bio-rspace.unige.ch/

Ohttps: / /facmed-rspace.unige.ch/



https://bio-rspace.unige.ch/
https://facmed-rspace.unige.ch/

Rspace “information”
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nhttps://www.researchspace.com

0 http:/ /lab-ally.com /products /rspace-eln/



https://www.researchspace.com/
http://lab-ally.com/products/rspace-eln/

@ Rgpace With RSpace you control your data

2: When license expires

On expiry of license you have a six month free license extension to complete data export
Options include:

>

Y VYV YV

Export to the free Community version of RSpace, maintaining full folder
structure

Export to html for a searchable offline copy maintaining folder structure
Export to xml for a machine readable version maintaining folder structure
Export to a repository or archive

Export to another tool or system (APl coming Q1 2017)

If RSpace goes out of business or is acquired by another company that does not want to
continue support, we a six months free to complete data export, or perpetual license file
that will keep RSpace running without support or updates. Data export options are listed

above.



