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TRANSFERABLE SKILLS

Research report )

Lab journal —

Scientific presentation ——)

Ability to critically sort information,
to condense information. Learning
how to read a publication

Document something with high level of precision,
Keeping order in your notes

Public speaking, Job interviews




Seminar over two lectures:

Part 1 [Today]

Tips on how to prepare a good scientific presentation

Part 2 [Next week]:

Tips on how to write a scientific report (thesis)

Tips on how to write a good lab journal (for
organic/ inorganic chemists)

Tips on how to put together a PhD Application



COMMUNICATING SCIENCE TO PEERS

PART 1: TIPS ON HOW TO PREPARE A GOOD SCIENTIFIC PRESENTATION




** WHY IS IT IMPORTANT?

It‘s not just the Master degree project — Transferable skills

* Ifyoudo a PhD: Group seminars, Conferences, PhD Defense

» Job interviews!! (Industry and Academia)

Sometimes, a talk is your only chance to make an impression on a committee

The talk is the only ,final product” of months of hard work that some will see



+¢* BEFORE YOU START PREPARING YOUR TALK:

* Know your audience — To whom am | talking?

* Know your time limit — Almost always given in advance

What performance you are trying to make? What is the goal of the talk?

Know the technology available

 Whose laptop are you using? — Is there one available?

« Software + Hardware: Does the laptop have the apropriate socket for the projector? What about the software?
* |sthe screen size compatible with the slide size you want to project?

* |sthe projector capable of reproducing the colours on your screen?

* Isthere alaser pointer on site? (Best to bring your own just in case)

* Do | have the right version of the presentation?



PREPARING A TALK

1. Key Points — What should you think about while/ before preparing your slides
The Title Slide

3. How to organise your talk

Part]l. — * Introduction

* Motivation of the Work

* Results and Discussion

e Conclusion, Outlook, Acknowledgements, Backup slides

N

4. General Technicalities

Partil. - . rees - .
5. Technicalities specific to chemistry




l. Key Points & How to Organise Your Talk



*¢* PREPARING A TALK: mmmm) 1. Key points

A talk should tell a story — data should be presented in a logical manner (not chronological!)

Less is more - Your audience will give you more credit for a shorter talk they felt like they have understood

,What are you trying to say with this slide?”

Don‘t assume everyone in the room has your knowledge level on that topic

Set a context for your topic before you present your original research

Ensure that a general audience understands at least part of the introduction and conclusion

* Never ever exceed the time you have been allocated!



*¢* PREPARING A TALK: =) 2. Title slide

P =  Off-putting, non informative name

Reactivity of (E)-1-(3-((di-tert- /
butylphosphaneyl)methyl)phenyl)-N-aryl = Slide looks ,dry”
ethan-1-imine — based iron complexes

towards dinitrogen " Whoiis giving the talk? In which context/event?

More engaging, professional, not too long, not too technical

e Terms which are ,too technical”“ removed — PNN-based pincer iron complexes: hew

« Added a bit of space between the lines / redox-active scaffolds for dlnltrogen

| ——activation
* Made clear what the goal of the projectis — |

A\ \ ///
 Added a key graphic i‘ﬁa N§ N_/ e

. ‘Bu fBu

* Added some ,artistic” effects .

s . Dragos-Adrian Rosca
MSc-Internship Presentation, 20.06.2025

. . /
* Presenter’s name (possibly Supervisor’s name)




** PREPARING A TALK: mmmm) 3, How to organise your talk

Conclusion
Introduction :

* Introduction, Motivation Discussion
e OQutline (Strategy)

e Discussion (broken into smaller chunks)
e Conclusion —rounding things up

v

 Qutlook
 Thank you
Introduction Discussion Conclusions
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PREPARING A TALK: mmmm) 3. How to organise your talk: Introduction

» Give an overall picture on the area you are trying to dive in

o Why should your audience be interested in what you are about to present?

o What problem is your method/concept/reaction/compound going to solve?

» If presenting a new technique, for which ¢ understanding how an instrument works is crucial
* interpreting a special type of spectra is important

3 e

You should provide the basics in the introduction

» If presenting a new catalytic reaction/ a new class of organometallic compounds:

o Why is this a challange? Why could it not be done before?
o What new opportunities would it open if this problem were solved?

At the end of the introduction, the audience should know clearly what problem are you addressing and why (Motivation)

Here is your chance to educate your colleagues/ examiners — highly likely they will learn something new; here



Example:
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Reviews: de Bruin ACS Catal. 2012, 2, 270. Chirik and Wieghardt Science 2010, 327, 794. (Perspective)



* Outline: When to make use of them? EXAMPLE

B. Light as a perturbation: Interaction of light with matter

(on Monday)

5. Whatis light?

6. Perturbation theory. Light as a perturbation

| will end with a conclusion
7. Jablonski diagrams. d-d and charge transfer transitions

8. The Anatomy of an excited state. Key descriptors:

Don‘t divulge too much of your talk in the outline Multiplicity, Quantum yield, Lifetimes

...but then, show the audience where they are in this chart, during the talk
14



PREPARING A TALK: mmmm) 3. How to organise your talk: Discussion

* The bulk of your talk, where you can show the contribution to the field

Keep in mind: the talk is good if the audience leaves with the feeling they have

* What to leave out / What to put in?
/ P learned something. Less information but better explained.

* Break you talk into smaller parts and finish each part with an interim conclusion (if helpful)

Non-technical

General
technical

Specialist

15



PREPARING A TALK: mmmm) 3. How to organise your talk: Conclusions and outlook

» At the end, try to recapitulate the main parts of the talk and circle your big picture

Try to condense your talk in a simple, take home message (if possible)

» How does your research / experiments address (solved) the challenge addressed at the end of the introduction?

NOT: = | have synthesised 20 new compounds BUT: = Anew approch to synthesise X,
= Compound ,X“is very useful / very interesting / many complementary to approach Y was
applications (without saying what they are) developped.

= This new method now enables XYZ...

* Outlook: What are the remaining open questions? What do you think are the next logical steps?

* Acknowledgements: keep it relevant — it is a scientific presentation, not an Oscar awards ceremony.

o The colleagues / researchers who had scientific input o The foundations who have supported your project financially

o People whom you have collaborated with for analyses o The audience for their attention

* Invite questions.

16



PREPARING A TALK: mmmm) 4. How to organise your talk: Backup slides

Try to anticipate scientific questions you may get relevant to your project and provide the data that would help you
answer the question

A spectrum

A complicated mechanism

Computational chemistry results

Other important data that you had to leave out because of time
constraints

This can be:

O O O O

=  Backup slides are not a cheat-sheet!

» You will make a very bad impression if you prepate a back-up slide on trivial things that you
should know from your studies (i.e. mechanism of Suzuki coupling, how to interpret NMR, etc)

Include as many backup slides as you wish. They don‘t need to look good, only have the relevant information

Use a slide with a black background to separate your presentation from your backup slides

17
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,,THIS IS A BACK-UP SLIDE“

NBO ANALYSIS

C'7 sp2-lone pair C2 partially filled p-AO

N%-C'7 n-MO N4-C'7 i*-MO

Bond highly polarised: 83%N, 17%C

Carbene lone pair:
o - symmetry (42% s, 58% p character)

1.956(2) A 1.982(2) A

o / ™~
1.330:231 :3(2 )/’\@ 1.319(2) A
_ A o CR /91\1_434(2)»&

(COD)CIRh”™ N
1.389(2) A | 1.366(2) A

Metric parameters from single crystal X-ray diffraction

19



Il. General Technicalities on Preparing a Talk

& Technical Aspects Specific to Chemistry

20



PREPARING A TALK: == 4. General Technicalities

» Background Keep it simple — for most chemistry talks, white is a safe choice

Not less than 14pt, unless it is a reference (12 pts acceptable)

> Font 42 pt is however over the top. 18 — 36 pts is usually recommended

o Blue, black, red sometimes green generally OK

Not all colours work!
> Colours o Orange, Yellow, Light Green are risky

o Some people are colour-blind: red/green combinations are generally
not good.

o Use it when you introduce new ideas, or want to explain something stepwise,

» Animations have a complicated scheme, etc.

o Keep it simple —you don‘t want people to focus on the animations

» Try to include a scheme/picture on every slide

21
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EXAMPLE

Correlation of Term splitting from weak field to strong field
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EXAMPLE

Term Interaction
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PREPARING A TALK: mmmm) 4. General Technicalities

* Number your slides You colleagues would locate the material more easily when asking a question.

Do not include the University‘s logo on every slide

* Don‘t overfill a slide but also do not leave too much empty space

Do not simply make the figures enormous just to fill the space (unless it is necessary!)

* Symmetry is good — keep the slides neat and tidy

* Don‘t place things too close to the edge of the slides — projector misalingnment issues are common



PREPARING A TALK: =mmm) 5, General Technicalities — specific to chemistry

Unless a structure is very complex, do not copy/paste a reaction scheme from a paper (using screen shots)

Re-draw it yourself in Chemdraw

D|p|:.|':I Dipp
Dlppa Du:-p Dlpp\ Dlpp |

_FeCl2 I x | AC FeCl, - \F|e/ |
I NN~ \ Pr

THF RT gy ’\/\f“ THF, RT  Js =N

89% go% oY

Even worse: cutting data out of papers while keeping the paper numbering/abbreviations

THF THF
KCg, THF Yo R R

-KI Me Pr 15 (trace yield)
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PREPARING A TALK: =mmm) 5, General Technicalities — specific to chemistry

» Do not display A COMPLICATED EQUATION if you are not ready to explain to the audience what every term means

5exp =0+ 6SOD
3
9kyE, T\ X3
ds0p = —% ©, +87 féa w2 gy l
4 16M pc” \ Y, e’ -1
7 X Isomer shifts are temperature dependent
Second order \ Mossbhauer Temperature Higher temperature —> Lower 6,

Doppler Shift
PP Effective nuclear mass

» Same goes for ACRONYMS in synthetic chemistry that are not immediately obvious.

1) Ghaffar-Parkins catalyst;

then KOH, 170 °C Me « Don‘t show so many steps at once
2) TMSCHN,
3) Se0, e Show structures of named catalysts

4) TASF; then PhI(OH)OTs

h
-

* Show structure of abbreviated compounds
e Use colour to help your audience understand
what you mean

MeOZC\\ Me O

L. . . . 2018 : .
Snyder et al., J. Am. Chem. Soc , 140, 16704 (=)-Mitrephorone A
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PREPARING A TALK: =mmm) 5, General Technicalities — specific to chemistry

 REFEReNCES: o Stick to the accepted styles: Wiley, American Chemical Society (ACS), Royal Chemical Society (RSC)

o Always include either all the authors, or corresponding author et al.

D. Kim, G. Pillon, D. J. DiPrimio, P. L. Holland, J. Am. Chem. Soc. 2021, 143, 3070. or Holland et al. J. Am. Chem. Soc. 2021, 143, 3070.

o Always quote the reference on the slide where it belongs. Not at the end of the talk.
o Avoid websites (e.g. Wikipedia, etc.)

o Always mention/reference work which is not yours. Avoid plagiarism — very serious academic offence

1) Ghaffar-Parkins catalyst;
then KOH, 170 °C

2) TMSCHN,

3) SeO,

4) TASF; then PhI(OH)OTs

For example

L
y

MeOz(f Me O

- . . . 2018 . .
Snyder et al., J. Am. Chem. Soc , 140, 16704 (=)-Mitrephorone A
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PREPARING A TALK: =mmm) 5, General Technicalities — specific to chemistry

» Make your figures/schemes easy to comprehend

Conversion [%]

100 - . i i i N i%
it 3 & i
i + F
i it n
801 “I' : i
i ¥ ¥
c0d ¥ * 5 mol% (‘B“PPY™DI)FeCl,
: Lt = 5 mol% (APPYmDI)FeCl
{ L » 5 mol% (PP2DI)FeCl;
401; 5 = 5 mol% (PDI)FeCl,
t
2041 =
04— . : . ; ;
0 20 40 60 80 100 120 140
At [min]

* What reaction am | looking at?
 What are these acronyms?
 What are these data trying to show me?

Conversion [%]

100 +

80

60 +

20 4

F
F
:j 0=§:O
0-8-0 [Fe] 2 mol% N
N NaBEt;H 4 mol%
N Hee "
toluene, RT
e
Xk
_Fe
N= "N™ \
~ A _ =N
. .
. Ef'p':’cln
N cl
[ ] RN
NIN/F? ipr
. =~ ) /Nﬁ
*
'Pr
o Deaktivierung DipP,
. u N L/Cl
. i a = |;\,|’ \ Pr
° . . = ‘ = /N
.. AL - u " - Pr
° aAhgu" . ¢ * Dipp

Time (min) Pr

e Structures instead of acronyms
* Colour coding

* Show the reaction which is investigated
30



PREPARING A TALK: =mmm) 5, General Technicalities — specific to chemistry

Phﬁ
Q Ph

2.8223(11) A

\ )
|

EXCELLENT
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PREPARING A TALK: =mmm) 5, General Technicalities — specific to chemistry

If you have something on your slide, explain it. Do not overcrowd your slides.

Methylation of the N-
functionality reduces the
level of the frontier orbitals,
thus alternig reactivity

EPR spectroscopy suggests a
metal-based spin in
compound 9 and ligand-
based spin in compound 10

DFT calculations are in line
with the above observations

32



* If you have something on your slide, explain it. Do not overcrowd your slides

Methylation of the N-
functionality reduces the
level of the frontier orbitals,
thus alternig reactivity

EPR spectroscopy suggests a
metal-based spin in
compound 9 and ligand-
based spin in compound 10

DFT calculations are in line
with the above observations

* Try to keep scheme sizes the (roughly) same size througout your talk

SnBuy

PN Ot OEt Q a Dipp~ 0P 3 ~
O Ny OEt N HCl(aq)/THF N DippNH, | N ! ) oi
T j/ ’ | - > \ > D Dipp PP oo
P Pd(PPh3),Cly _ 80% P PTSA, tol _ | co |
N 1 mol% N N 7% N ! | N | -
76% AN /CO Fc[BArF 4] Z N\ e
SR D AN e [BATF ]
23N Pr CoC =N \ r
1 P2 i - _N
Pr iPr
OC—Rh—ClI OC_Th—Cl
(l:O L co ]

* If you have a large chunk of text, better read it outloud.



Pt: C-H activation of alkanes Au: C-H activation of alkanes

o)
2
NN, L
AR\
Pt\ CH30H
N / \L HX C-H
CH,X activation

HX

X,Au''cH
CH, 2 3 Au'X Au" cycle

L

|
;[ / Au'X Au' cycle
; N |N + HL HL Auo‘( XZAUIIICH
1
K) A AullX, |
< P
/ ‘e, L

NI N I- ,/// \\\\\\
- /,,l \\\\\L I /Pt\ C-H CH,X HX
N =z N CH;3 activation HX
X = HSO,
CH,0 H,0
Omdatmﬂ
s+ 2HL
SO, +H,0 Au' and Au"' are both “soft”
L=Cl, HSO, electrophiles

Periana Science 1998 #3 Periana ACIE 2004 #2 .



ON THE DAY OF YOUR TALK

BEFORE YOUR TALK:
* Make sure that the talk is properly practised.
e Show up early, set everything up before everyone arrives

* Dress apropriately for the occasion

DURING YOUR TALK: s

.......

* Watch your posture! s
* Do not read from a sheet of paper g ore %

i &3!
sfsffssssoiiiid

e Try to catch your audience’s attention s
(but go easy on the memes....) 3 (

ANSWERING QUESTIONS:

* Anticipate questions in backup slides

* |If you think the question was not heard by the audience, repeat it yourself

35

e @Give a concise answer



IN CONCLUSION....

* Feel free to break any of the rules | have given you, if you have a good reason
» Use this occasion to educate your colleagues/examiners on a specific topic

* Use this occasion to learn how to give a scientific talk

* Learn from your/your colleagues’ mistakes.

* What scientific talks and write down ideas which you can use for your own talks

TAKE HOME MESSAGE....

Many thanks,
and good luck

Arrange these pictures to
tell a story

36




Part 1 [Today]

Tips on how to prepare a good scientific presentation

Part 2 [Next week]:

Tips on how to write a scientific report (thesis)

Tips on how to write a good lab journal (for
organic/ inorganic chemists)

Tips on how to put together a PhD Application
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COMMUNICATING CHEMISTRY TO PEERS

sin®x + cos’x = 1
a*-b%=(a+b)(a-b)

Jun.-Prof. Dragos-Adrian Rosca

dragos-adrian.rosca@univ-rennes.fr e Office 028 e Building 10C e rosca-lab.com



Seminar over two lectures:

Part 1 [last week]

Tips on how to prepare a good scientific presentation

Part 2 [Today]:

Tips on how to write a scientific report (thesis)

Tips on how to write a good lab journal (for
organic/ inorganic chemists)

Tips on how to put together a PhD Application



2.

3.

4

5
6

7

8

Summary (from last time)

. Stay on time. Don't be too short, and under any circumstances, do not overrun your time slot.
A talk should tell a story. Data should be presented logically, not chronologically.

A good talk is when the people in the audience leave with the feeling they have learned something new.

. Have empathy for your audience. Don't assume everyone is on the same page.
. Give extra time in preparing your introduction and conclusion (higher audience engagement)

. Condense your talk into a short, clear take-home message at the end.

. Practise, practise, practise....

. On the day: ensure that the technology is there, watch your posture, speak loudly and clearly.



COMMUNICATING SCIENCE TO PEERS

PART 1: TIPS ON HOW TO PREPARE A GOOD SCIENTIFIC REPORT (THESIS)

How to Write a Lab Report



** WHY IS IT IMPORTANT?

It‘s not just the Master degree project — Transferable skills

* Ifyou do a PhD: PhD thesis, interim reports

* Industrial job in research

The ,,distilled” product of months/years of work. Your legacy to the research group.

Your name will be on it forever. Everyone will associate you with your work.



+¢* BEFORE YOU START PREPARING YOUR REPORT:

_ o . o is there a template? (fonts, spacing, margins)
* Ask to see if there are any guidelines/ requirements o Isthere a page/character limit?

o Is there a given structure required?

* Decide on the macrostructure / microstructure of your report

Introduction Microstructure: - dependant on the chapter / project

Typical macrostructure: _ o
Aim / Motivation (see next slides for loose guidelines)

Results and Discussion
Conclusion and Outlook
Experimental Part
Annexes

References

O O O 0O O O O

* A blank page can be a scarry thing: Define your headings based on your macrostructure in the document before you begin



TYPICAL MACROSTRUCTURE OF A REPORT (SYNTHETIC CHEMISTRY)

. Introduction

. Aim of the study

. Results and Discussion

. Conclusion

. Experimental Part

. Annexes: Spectral Data

References

Table of contents:
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** A. Experimental Part

= General considerations

Unless otherwise stated, all reactions were carried out under inert nitrogen atmosphere by

‘ using common Schlenk-line techniques or by employing an M-Braun Glovebox. Solvents were
dried by passing through Al203 columns by employing a Solvent Purification System (SPS)

and were degassed by bubbling Nz for 10 minutes. Most commercially available reagents (###

- ###) were used as received without further purification. TMEDA was distilled over CaHz and

was degassed by performing three freeze-pump-thaw cycles.

l NMR Spectroscopy. NMR spectra were recorded using a Bruker 200 MHz ('H, '°F) or Avance

VIII-400 (31P) spectrometer. Deuterated solvents were used as received (CDCls) or further

' IR ATR (solid state) measurements were performed using a Bruker Alpha Spectrometer
equipped with a diamond ATR unit.

o Which conditions? Which suppliers for chemicals ? Which pre-purification methods?

o Which instruments? Under which conditions? Which standards used for measurements?



** A. Experimental Part

= Description of the synthetic procedures

DO:
= Use complete sentences
= Mention if the procedure is already known (either from the literature or from a previous student in your group)
(OTHERWISE — PLAGIARISM!!)
=  Write if the spectral data you obtain match the ones in the literature
= Give spectroscopic data according to the accepted template. Do not make up your own style!
DO NOT.:

=  Write a bullet point list of ingredients

=  Use pictograms or the lab apparatus you have used unless your synthesis really uses uncommon techniques

=  Give amounts with more significant digits than you can measure

e.g. 2.342 mqg catalyst were weighed in a vial; 3.452 mL solution was measured via syringe

= Give the hotplate temperature as the reaction temperature

e.g. The reaction mixture was heated at 140°C in toluene — WRONG if you are in an open system — bp. Tol 108 °C
Correct would be: The reaction mixture was heated under reflux in toluene (hotplate set to 140°C).

= Use non-accepted abbreviations. E.g. ACN for acetonitrile (use MeCN instead), DCM for dichloromethane (use CH,Cl,)



** A. Experimental Part

= Description of the synthetic procedures Chemdraw of what you are making

@“F‘F‘hz
Fe

|@,PPh2 Name and compound number. Should reflect the numbering in
1,1‘-ferrocediyl-bis(diphenylphoshine) dppf (2): «— thetext.
Following a previously reported procedure [encel g a|ferrocene solution (1.86 g, 9.5 mmol)
in dry hexane (30 mL)| "BuLi (13 mL, 1.6 M in hexanes, 2.1 equiv.) and dry TMEDA (3 mL, ca.

20 mmol, 2.1 equiv.) were added. The reaction was stirred overnight at room temperature. < Reaction conditions
During this time, a light orange precipitate was observed. The reaction mixture is then cooled Experimental
using an ice bath and chlorodiphenylphosphine (4.6 g, 21 mmol, 2.2 equiv.) is added. The observations:

Colour change, gas

mixture is then allowed to reach room temperature and is stirred at this temperature overnight.
evolution, etc

An orange-brown precipitate was observed. The precipitate was allowed to settle and

subsequently, the solution was decanted by a syringe and the precipitate is washed with Et=0
Further workup,

(2 x 10 mL) and hexane (3 x 30 mL). The solid residue was suspended in toluene (20 mL) . ) .
purification, isolation.

heated to 80°C, and filtered at this temperature. The resulting crystals were isolated by filtration

and were dried in vacuo (10 bar, 40°C) to give the target compound as an orange/red solid. < Habitus
Yield: 70% (3.7 g). Literature yield 85%.["]

H NMR (200 MHz, CDCls, 21_mm_1_01) 3 [ppm] = 7.32 — 7.24 (m, 20H, PPh2), 4.25 (t, J =
2.0 Hz, 4H), 3.99 (1, J = 2.0 Hz, 4H).

Reaction code

13C{'H} NMR (50.3 MHz, CDCl;, 21_mm_1_01) 3 [ppm] = 139.0 (d, Jrc = 9.4 Hz), 133.4 (d,
Jrc = 19.4 Hz), 128.6, 128.2 (d, Jrc = 6.9 Hz), 76.7 (d, Jrc = 6.9 Hz), 73.9 (d, Jrc = 14.6 Hz),
72.6 (d, Jec = 2.5 Hz).

Proton decoupled

31P{'H} NMR (80.8 MHz, CDCl3, 21_mm_1_01) & [ppm] =-17.2.

10
The NMR data are in agreement with the literature report.[referencel



**B. Annex
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Figure 24. 'H NMR spectrum of 2 (200 MHz, CsDs, 21_mm_2_01).

= Ensure that your spectra are properly calibrated!
i.e. CDCl; is 7.26, C;Dg is 7.16 in 1H, etc.

See Organometallics 2010, 29, 2176.

= Make sure that you do the peak picking and that you integrate the signals
belonging to your compound. Denote known impurities (solvent, grease, etc.)

A page in the annex section should look like this
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Figure 24. 'H NMR spectrum of 2 (200 MHz, CsDs, 21_mm_2_01).
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Figure 25. *'P{'"H} NMR spectrum of 2 (80.8 MHz, CsDs, 21_mm_2_01).
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F. References

3 generally accepted styles: =  Wiley (e.g. Angew. Chem., Chem. Eur. J., etc)
= Royal Society of Chemistry [RSC] (e.g. Chem. Sci., Chem. Comm., Dalton Trans., etc)
= American Chemical Society [ACS] (e.g. J. Am. Chem. Soc., Inorg. Chem., Organometallics, Org. Lett., etc)

C. Natarg, S. M. Fosbennern J. Chem. Ed_ (2009, 86, 1412
2 W. E Geiger, Qrganometallics 2007, 26, 5738-5765.

n G. van Koten, K. Kirchner, M. E. Moret, Eds. Metal-Ligand Co-operativity, 2021.

https://paperpile.com/s/angewandte-chemie-international-edition-citation-style/

Avoid: ® Wikipedia
=  Websites in general (including University Websites)
= Non-peer reviewed work (e.g. Novels, Highlights, Editorials, etc)

= PhD Theses (With the name of the student, University, year, and link if available online)
= For Internship reports: previous reports from the group (even if they are not published or peer reviewed)
= References for pictures, even if on websites, if you haven‘t drawn them yourself

But include:

12



TYPICAL MACROSTRUCTURE OF A REPORT (SYNTHETIC CHEMISTRY)

. Introduction

. Aim of the study

. Results and Discussion

. Conclusion

. Experimental Part

. Annexes: Spectral Data

References

Table of contents:
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C. Results and Discussion

—

[
cracking
120 °C FeCly @
distillation KOH g
[ e I(.
DME/DMSO ==
RT, 2t
2 ] .
80% "BulLi/ TMEDA
hexan
RT, o/n -
PPh,ClI
Ph
@ | _Ph PdCl;(MeCN), @\ hexan
PZ PR - X
AN Toluol, 12h,RT & "2 RT,on S
F |D /PdC|2 [ — ! PPh F,e ! .
: [
=\ 95% = " 7504 =
I “Ph
Ph
3 2
Scheme 1. Synthesis of (dppf)PdClz

The palladium complex (dppf) PdCI ould be easily accessed in a 5-step reaction sequence

(Scheme 1). The dicyclopentadiene dimer was cracked under thermolytic conditions (120°C)
followed by distillation to give cyclopendadiene. This was further deprotonated in the presence
of KOH and reacted with FeClz in a salt metathesis reaction, to yield ferrocenemn a high yield

(80%). displays a single resonance by 'H NMR spectroscopy (84 = 4.17 ppm) suggesting

that all proton resonances are equivalent. This is in line with the n>-C5H5 coordination mode

adopted by most sandwich-type compounds. The Cyclic Voltammogram ofmdisplays

Reference all Schemes, Tables, Figures in the text

It is a good idea to start with the
schemes/tables/figures and then add
the text.

Include one scheme per idea

Number your compounds and refer by
the numbers in the text

Results: focus on the FACTS
Discussion: interpret these facts

= Do not repeat the details of the Experimental Part
= Be brief in your description

= Focus on reaction types

= Give only diagnostic characterisation data.

Keep is brief ! Less is more!

14



D. Conclusion

The present work demonstrated that palladium salts of ligands with a constrained bite-angle

How does your work contribute?

such as dppf are instrumental in promoting challenging C-N coupling transformations. |This B

was demonstrated in this work by conducting the coupling of anilines with aryl bromides under|

low catalytic loadings. The dppf ligand could be synthesised in two steps from the
cyclopentadiene dimer, followed by complexation with palladium(ll) chloride. In addition to the ~ * Quick summary of the synthesis/spectroscopy
catalytic_activity. (dppf)PdClz2, as well as its precursors are redox active, as demonsirated demonstrating the contribution.

through cyclic voltammetry studies. It remains to be established if the same class of ligands

can be further developed to promote similarly challenging organic transformations such as C— Quick outlook

F coupling reactions. -

E. Aim/Objective

= What are you trying to demonstrate?

The current study aims to demonstrate the role of ligand-design in challenging cross-coupling
reactiong| Ferrocenyl-based ligands have demonstrated gnhaced catalytic activity compared

to their monodentate congeners. These features will be demonstrated in this work by the
synthesis of (dppd)PdClz from commercially available materials. The spectroscopic properties = How are you going to demonstrate it?
of the metal complexes will also be addressed by various spectroscopic and cyclic voltammetry
studies. Ultimately, the efficiency of (dppd)PdClz will be demonstrated by performing a

Buchwald-Hartwig amination reaction.

15



3. Conclusion

We report the first_synthesis_of saturated cyclobutane-fused

tricyclic B-lactams, an:h.|?ved through ar? Fe-catalysed mtermollec— What did the study achieve? What
ular [2 + 2]-cycloaddition of allyl amines followed by a mild, o
photochemical intramolecular C—H insertion of «-diazo amides. unsolved problem did it address?
The sequence delivers a family of pyrrolidine-, piperidine-, and
azepane-based frameworks with predictable cis(2,3) stereocon-
trol in the five- and six-membered N-heterocycles. Isomer assign- o ) )
ment combined state-of-the-art conformer sampling (CREST), How did it achieve it?
modelling the NMR spectra using quantum-chemical protocols
and DP4-probabilistic NMR analysis, corroborated by single-
crystal X-ray diffraction. These studies revealed that the major
products adopt conformationally locked, cage-like architectures,
which can offer enhanced control over the chemical space in L
drug design. Moreover, they can undergo strain-release ring about your data/swdy'
opening to furnish methylphenidate analogues in a single step.
Beyond providing practical access to scarcely explored, -
highly saturated polfcyclic B-lactams, this work showcases the

Other interesting/useful aspects

interplay between earth-abundant metal catalysis and photo- L The broader picture. Where does it
chemical carbene chemistry, and further highlights the growing fit in the current knowledge base?

power of modern computational-spectroscopic workflows for
deconvoluting isomer mixtures. We anticipate that the strat- -
egy will invigorate the search for conformationally restricted
tricyclic g-lactam scaffolds in drug discovery and broaden the
application of iron-mediated [2 + 2]-cycloadditions in complex-
molecule synthesis.

Y

What impact do you think it would have?

L. Freitag, J. Zeh, L. A. Ziegenhagen. F. J. Becker, D.-A Rosca, Chem. Eur. J. 2025, e02476



F. Introduction

General

Specific

\4

Start

=  What is the background of the study?
= Use figures to ilustrate your point

= |t should flow from General to Specific

/

\__
Objective/Aim

Buchwald-Hartwig amination represents a versatile method for the synthesis of aromatic
carbon-nitrogen bonds. The method was originally discovered by Migita in 1983, where

organotin reagents were used to couple several aryl bromides using [PdCl:P(o-tolyl):]

catalysts === |This transformation suffered from several limitations such as specialised

substrates, toxicity of tin reagents and limited functional group tolerance. Therefore, in the

1990s the groups of Buchwald and Hartwig developed simultaneously different new classes of

catalysts in order to circumvent these limitations ="=="! |Ligand design was based on

mechanistic studies which suggest that reductive elimination is the turnover determining step
and competitive B-hydride elimination is a competitive step. Since beta hydride elimination

requires a vacant coordination site, this step can be prevented by using bidentate ligands.

_Nevertheless. to accelerate the reductive elimination step. the bite angle of this ligand should

be wide.[|A ligand system that fulfils these criteria is 1,1 -ferrocenediylbis(triphenyviphonsphine) |

(dppf).

17



At the end

= Read the report yourselves (outloud) at least once before handing it in. Best would be to ask a friend/colleague to read it
as well (you get used with your own mistakes)

Scientific Part

Typos?

Does it make sense?

Can some sentences be shortened?

Can large phrases be broken down into smaller sentences?
Am | repeating the same idea too many times?

O O O O O

Formatting

o Are spectra properly labelled?
o Are all Figures/Schemes/Tables properly captioned and referenced in the text?



FINAL WORDS ON WRITING A REPORT

= Nothing wrong with using ChatGPT to find information, but you need to cross-check it against REAL publications

= Using the assiatance of Al-Software to write a report - Gray Area. Excessive use is plagiarism!

. | | - Excessiv Pl } we will be able to tell!
= Never copy the introduction from your colleagues working on a similar topic - Plagiarism

= Use this opportunity to improve yourself. It is never about the final mark, but about the skillset you develop.

19



COMMUNICATING SCIENCE TO PEERS

PART 2: TIPS ON HOW TO WRITE/KEEP A LAB JOURNAL




Main question to ask yourselves:

DO:

Can someone with the same experience follow my notes and get the same results without my input?

Make sure reaction number (code), reaction equation and amounts used are clearly visible
Use permanent ink. Write legibly!

For every new experiment, start a new page.

Document every experiment, even if you repeat a previous experiment exactly!

Each new reaction gets a new number (code!)

Write literature source, or who gave you advice for the reaction (lab colleague name, etc.)

Write as you go!

Use time stamps (e.g. 9:20 — solution added to the suspension. Stirred for 3h — until 12:30)
Document what you see, not what you should see.

Make a sketch (drawing) of your reaction set-up, especially if it's the first time you use it. (or photo..)

Record the location of the sample after the experiment (fridge, freezer, glovebox, etc.)

21



Main question to ask yourselves:

Can someone with the same experience follow my notes and get the same results without my input?

= DO NOT leave gaps in your journal. Write as you go!!

= DO NOT just write ,,similar to experiment XYZ“ or ,,repeat of experiment XYZ“
= DO NOT stick TLC plates or chemical samples in the lab journals.

= DO NOT stick post-ist or loose paper sheets. They always get lost.

= DO NOT scribble out mistakes. Draw a clear line through a mistake instead.

A master internship is the time to develop good habits. If you develop bad habits early on, it will be difficult to get rid of them!

Disclaimer: these are general guidelines which usually apply in synthetic chemistry. Your supervisor might have different
preferences. In that case, follow the group policy!

22



The Lab Journal

Code Date
WiR_nA- A36 24.7 49 Js
* (/"A{HL{
Bu, P2 o te., PH - = Code, Date, Reaction equation, literature
f‘f"“k/ &L |

regele l3 Cif < glauni [|OM 2029 § 321 fem |iterature |
T 1 | 80,98 V4L Person who gave advice

F&l P (psca 9(>.) $2.0mCf 273wl [A0ey
LAk, A0.45) 293l /4.0 <y | F = Amounts (including solvents)
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e E.n_ i - -
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New day —record date

\

23)- Qd"ﬂ,t f‘p.pd\f‘"// I.- vaovo (Jﬂkﬁw Mfg‘?k co p./gf /”"f)) (—@ﬁ‘ oL
Zeard
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Characterisation method, remarks

Additionally:

= Some people sign their entries (legal reasons)
= Register the location of your sample
= You can leave yourselves tips for next time you attempt the systhesis



Many thanks

25



