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Advanced Organic Chemistry!

Markus Karkas

Assistant Professor
Division of Organic Chemistry
Teknikringen 30, floor 6

karkas@kth.se
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General course information

 All course information can be found in Canvas

* Including this information!

Canvas = web tool
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https://kth.instructure.com/login/canvas

— KD2310HT201 » Pages » Welcome to Advanced Organic Chemistry!

Home View All Pages Front Page

Announcements

Assignments

Welcome to Advanced Organic Chemistry!

Grades

People Advanced course (7.5 credits) that builds on basic courses in organic chemistry (e.g., KTH courses Organic Chemistry 1 (KD1230)= and Organic

p Chemistry 2 (KD1270) =, and is preparative for further studies in organic chemistry (e.g., KTH course Selective Organic Synthesis = (KD2385, KD2390) =
ages

- The course takes off from the two undergraduate courses in organic chemistry and proceeds deeper and broader into organic chemistry and their reactions.
fes In addition to providing a good understanding of how and why organic reactions occur, a range of new reaction types and concepts will be covered.

Syllabus The course is comprised of:

Modules e 15 lectures

Collaborations * 6exercises

¢ 1 project task including 1 project seminar

Discussions * 1 written examination

Media Gallery Course responsible, examiner:

Quizzes Markus Kérkés

E-mail: karkas@kth.se
Video Recording

o

Next *

Contact course administration for access!

Course memo & introduction to green chemistry project 3
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Home
Announcements

Assignments
~ General information

Grades
People Welcome to Advanced Organic Chemistry!
Pages
Link to course page
Files

6 Syllabus Course information

& Modules

Link to Schedule
\e Collaborations
06: Discussions Teachers

& Media Gallery
- KD2310: LEQ & Course specific evaluation
4 0 Quizzes Nov2 | 3pts

. ®$ \ Video Recording

~ Theory (TEN1)
Course literature and reading instructions
Lectures

Exercises
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— KD2310HT201 » Pages > Linktocourse page

Home View All Pages
Announcements
Assignments .
Link to course page

Grades

People

This is a link to an external page which will be opened in a new window:

Pages

http:/www.kth.se/student/kurser/kurs/KD2310 =

Files

Syllabus * Previous
Modules

Collaborations

Discussions

Media Gallery

Quizzes

Video Recording

&
&
<

<
R
00

Q

Next »
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KTH / STUDENT AT KTH / COURSE AND PROGRAMME DIRECTORY / CBH/Chemistry

KD2310 Advanced Organic Chemistry 7.5 credits

Organisk kemi, fortsattningskurs

About course Administrate -

Course information

Course development and history

Course information o

* Retrieved from [ Course syllabus ( Autumn 2019 -)

Content and learning outcomes

Course contents *

Short course description:

Advanced Organic Chemistry (KD2310, 7.5 credits) builds on basic courses in organic chemistry (e.g.,
KTH courses Organic Chemistry 1 (KD1230) and Organic Chemistry 2 (KD1270), and is preparative for
further studies in organic chemistry (e.g., KTH course Selective Organic Synthesis (KD2385, KD2390).

The course uses Canvas as a Learning Management System and in order to access Canvas you have
to register for the course. If you study the course for the first time, register on the web.

If you have read the course earlier and want to re-register on the course, please contact the course
expedition and they will assist you. Teachers can NOT register students or give access to Canvas.

Markus Karkas (Course responsible, examiner)
Email: karkas@kth.se

Show course information based on
the chosen semester and course
offering:

Autumn 2020

Autumn 2020 Start date 24/08/2020 programme
students

Offering and execution

Course memo & introduction to green chemistry project



Intended learning outcomes

After completing the course the student should be able to:

» Describe, explain, and compare the reactivity in organic
chemistry and synthesis with for example reaction mechanisms
and concepts in physical organic chemistry

« Analyze and evaluate processes in organic chemistry from a
green and sustainable perspective

Course memo & introduction to green chemistry project
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Detailed course description:

» Delineate mechanisms for reactions in organic chemistry
« Application of organic reactions in multi-step synthesis

Principles regarding reaction energetics and reaction kinetics

Application of molecular orbital theory on reactivity and stereochemistry

Principles for the rationalization of regio- or enantioselective reaction
outcomes

Basic metal-organic chemistry
« Silicon, phosphorus, and sulfur in organic chemistry
» The process of drug discovery in the pharmaceutical industry

 Application of knowledge in organic chemistry on pharmaceutical and
medicinal chemistry

* Principles concerning green- and sustainable chemistry

Course memo & introduction to green chemistry project



Course content

 Theory (TEN2) 6 credits

- Lectures
- Exercises
Written exam <— Determines the final grade!

Gade | A | B | C | D | E | F_| F_

Points: 90-100 80-89 70-79 6069 50-59 4549 0-44

T

Complementary
exam

* Project (PRO1) 1.5 credits
- Green/sustainable organic chemistry
Zoom-seminar

Course memo & introduction to green chemistry project



Theory (TEN2) 6 credits

« 15 Lectures (Videos!)
- 14 on general course material
- 1 on “synthetic chemistry in the pharmaceutical industry”

* 6 Exercises
- "learning-by-doing” IMPORTANT!

- up to 15 bonus credits from voluntary hand-in problems (added
to final exam!)

Cou

rse memo & introduction to green chemistry project

10
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Markus Helena

Course coordination Lectures Exercises

Course responsible Peter Dinér Markus Kéarkas
Markus Karkas Markus Karkas Helena Lundberg
Examiner Helena Lundberg
Markus Karkas External

Anders Bggevig (Chemnotia)
Daniel Pettersen (AstraZeneca)

Course memo & introduction to green chemistry project 11



Literature

Clayden, Greeves & Warren
Organic Chemistry

Oxford University Press, 2012
ISBN: 978-0-19-927029-3

OXFORD

ORGANIC

SECOND

Jonathan Clayden, Nick Greeves,
and Stuart Warren

Course memo & introduction to green chemistry project
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Content

25

What is organic chemistry?

Organicstructures

Determining organic structures

Structure of molecules

Organicreactions

Nucleophilic addition to the carbonyl group
Delocalization and conjugation

Acidity, basicity, and pK,

Using organometallic reagents to make C-Cbonds

. Nucleophilic substitution at the carbonyl group
. Nucleophilic substitution at C=0 with loss of

carbonyl oxygen

Equilibria, rates and mechanisms

IH NMR: Proton nuclear magnetic resonance
Stereochemistry

Nucleophilic substitution at saturated carbon
Conformational analysis

Elimination reactions

Review of spectroscopic methods
Electrophilic addition to alkenes

Formation and reactions of enols and enolates
Electrophilic aromatic substitution

Conjugate addition and nucleophilic aromatic
substitution

23.
24,
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

Chemoselectivity and protecting groups
Regioselectivity

Alkylation of enolates

Reactions of enolates with carbonyl compounds: the
aldol and Claisen reactions

Sulfur, silicon and phosphorus in organic chemistry
Retrosynthetic analysis

Aromatic heterocycles 1: structures and reactions
Aromatic heterocycles 2: synthesis

Saturated heterocycles and stereoelectronics
Stereoselectivity in cyclic molecules
Diastereoselectivity

Pericyclic reactions 1: cycloadditions

Pericyclic reactions 2: sigmatropic and electrocyclic
reactions

Participation, rearrangement and fragmentation
Radical reactions

Synthesis and reactions of carbenes

Determining reaction mechanisms

Organometallic chemistry

Asymmetric synthesis

Organic chemistry of life

Organic chemistry today

Course memo & introduction to green chemistry project
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2.
3.
4,
5.
6.
7.
8.
9.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

What is organic chemistry?

Organicstructures

Determining organic structures

Structure of molecules

Organicreactions

Nucleophilic addition to the carbonyl group
Delocalization and conjugation

Acidity, basicity, and pK,

Using organometallic reagents to make C-Cbonds

. Nucleophilic substitution at the carbonyl group
. Nucleophilic substitution at C=0 with loss of

carbonyl oxygen
Equilibria, rates and mechanisms
IH NMR: Proton nuclear magnetic resonance

Nucleophilic substitution at saturated carbon
Conformational analysis

Elimination reactions

Review of spectroscopic methods
Electrophilic addition to alkenes

Formation and reactions of enols and enolates
Electrophilic aromatic substitution

Conjugate addition and nucleophilic aromatic
substitution

Previous knowledge |

23.
24.

25
26

. Alkylation of enolates
. Reactions of enolates with carbonyl compounds: the
aldol and Claisen reactions

27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

Course memo & introduction to green chemistry project
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What is organic chemistry?
Organicstructures
Determining organic structures
Structure of molecules
Organicreactions
Nucleophilic addition to the carbonyl group
Delocalization and conjugation
Acidity, basicity, and pK,
Using organometallic reagents to make C-Cbonds
. Nucleophilic substitution at the carbonyl group
. Nucleophilic substitution at C=0 with loss of
carbonyl oxygen
12. Equilibria, rates and mechanisms
13. 'TH NMR: Proton nuclear magnetic resonance
14.
15. Nucleophilic substitution at saturated carbon
16. Conformational analysis
17. Elimination reactions
18. Review of spectroscopic methods
19. Electrophilic addition to alkenes
20. Formation and reactions of enols and enolates
21. Electrophilic aromatic substitution
22. Conjugate addition and nucleophilic aromatic
substitution

© 0N TR LR

=
)

23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

Alkylation of enolates

Reactions of enolates with carbonyl compounds: the
aldol and Claisen reactions

Sulfur, silicon and phosphorus in organic chemistry

Aromatic heterocycles 1: structures and reactions
Aromatic heterocycles 2: synthesis
Saturated heterocycles and stereoelectronics

Pericyclic reactions 1: cycloadditions

Pericyclic reactions 2: sigmatropic and electrocyclic
reactions

Participation, rearrangement and fragmentation
Radical reactions

Determining reaction mechanisms
Organometallic chemistry

This course (AOC) |

Course memo & introduction to green chemistry project
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Content

What is organic chemistry?
Organicstructures
Determining organic structures
Structure of molecules
Organicreactions
Nucleophilic addition to the carbonyl group
Delocalization and conjugation
Acidity, basicity, and pK,
Using organometallic reagents to make C-Cbonds
. Nucleophilic substitution at the carbonyl group
. Nucleophilic substitution at C=0 with loss of
carbonyl oxygen
12. Equilibria, rates and mechanisms
13. "H NMR: Proton nuclear magnetic resonance
14.
15. Nucleophilic substitution at saturated carbon
16. Conformational analysis
17. Elimination reactions
18. Review of spectroscopic methods
19. Electrophilic addition to alkenes
20. Formation and reactions of enols and enolates
21. Electrophilic aromatic substitution
22. Conjugate addition and nucleophilic aromatic
substitution

1.
2.
3.
4.
5.
6.
7.
8.
9.

=
)

23

24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

. Chemoselectivity and protecting groups
Regioselectivity

Alkylation of enolates

Reactions of enolates with carbonyl compounds: the
aldol and Claisen reactions

Sulfur, silicon and phosphorus in organic chemistry
Retrosynthetic analysis

Aromatic heterocycles 1: structures and reactions
Aromatic heterocycles 2: synthesis

Saturated heterocycles and stereoelectronics
Stereoselectivity in cyclic molecules
Diastereoselectivity

Pericyclic reactions 1: cycloadditions

Pericyclic reactions 2: sigmatropic and electrocyclic
reactions

Participation, rearrangement and fragmentation
Radical reactions

38.

39.
40.

41

Determining reaction mechanisms
Organometallic chemistry
. Asymmetric synthesis

42.
43.

Complementary course (SOS) |

Course memo & introduction to green chemistry project
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Assignments
Grades

People

Pages

Files

Syllabus
Modules
Collaborations
Discussions

Media Gallery

Quizzes

M ar k u S Video Recording

* No lectures at campus!
 Videos will be uploaded to Canvas!

— KD2310HT201 > Modules

~ General information
Welcome to Advanced Organic Chemistry!
Link to course page
Course information
Link to Schedule

Teachers

KD2310: LEQ & Course specific evaluation
Mov 2 | 3pts

~ Theory (TEN1)

Course literature and reading instructions

Lectures

Exercises

= Fwercize 1 - Hanrd-in nusetinns

Course memo & introduction to green chemistry project
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 Two exercise groups!

Markus Helena

— KD2310HT191 > Pages » Exercises

Home View All Pages
Announcements
Assignments .
Exercises
Grades
People The exercises are problem-oriented leaming - e.z. questions from previous exams - and demands a large amount of own work. Before each workshop, go
Poages through and try to solve the guestions on your own. One question has been selected for hand-in before the workshop. Correctly solved hand-in generates 1
E p/hand-in, which is added to the exam.
Files Observe! The exercises below can be replaced. Use the latest version before the exercise session.
Syllabus
Modules Exercises

Collaborations Workshopl: Thermodynamic and kinetic concepts &

Discussions Prepare by reading chapter 12 + lecture notes.

Media Gallery Table with BDEs @

Quizzes

Video Recording Workshop 2: Transition metal catalysed organic reactions B

Prepare by reading chapter 40 + lecture notes.

Course memo & introduction to green chemistry project
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 Two exercise groups!

— KD2310HT201 > People > Groups

Fome Eueryone | Groups Choose your group!

Announcements

Assignments Search Groups or People

Grades
People Exercise Group 1 (Thursdays) Exercise Groups 0 students &
Pages
Files

Exercise Group 2 (Fridays) Exercise Groups 0 students &
Syllabus

Modules

Collaborations A1 (Seminar 1) Green Chemistry Project Groups 0 students &

Discussions

Media Gallery

Quizzes A2 (Seminar 1) Green Chemistry Project Groups 0 students a

Video Recording

Course memo & introduction to green chemistry project 19
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Upload your answers to Canvas

— KD2310HT201 » Assignments

Home
Announcements
Assignments
Grades

People

Pages

Files

Syllabus
Modules
Collaborations
Discussions
Media Gallery
Quizzes

Video Recording

Search for Assignment

~ Upcoming Assignments

S5HOW BY DATE SHOWBY TYPE

4

Exercise 1 - Hand-in questions
Due Sep 3at 1pm | /25 pts

Exercise 2 - Hand-in questions
Due Sep 10at ipm | /2.5 pts

Exercise 3 - Hand-in questions
Due Sep 17 at 1pm | /25 pts

Exercise 4 - Hand-in questions
Due Sep 24 3t 1pm | /25 pts

Exercise 5 - Hand-in questions
Due Oct1atlpm | -/25pts

Exercise 6 - Hand-in questions
Due Oct8atlpm | /25 pts

~ Undated Assignments

4

Green Chemistry Seminar
J15pts

Exam + bonus points (October)
/100 pts

Re-exam (december)
/100 pts

Complementary exam (November)

/100 pts

Course memo & introduction to green chemistry project
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* Practice in how to analyse different
organic chemistry processes from a
sustainability perspective

* Based on a set of principles and tools
to aid in the design and analysis of
different routes

GREEN CHEMISTRY

Green chemistry project, 1.5 credits

The 12 Princip

¢ GREEN CHEMISTRY

Green chemistry is an approach to chemistry that aims to maximize efficiency and minimize hazardous effects on human
health and the environment. While no reaction can be perfectly ‘green’, the overall negative impact of chemistry research
and the chemical industry can be reduced by implementing the 12 Principles of Green Chemistry wherever possible.

1. WASTE PREVENTION

Prioritize the prevention of waste,
rather than cleaning up and treating
waste after it has been created.
Plan ahead to minimize waste at
every step.

2. ATOM ECONOMY

Reduce waste at the molecular
level by maximizing the number of
atoms from all reagents that are
incorporated into the final product.
Use atom economy to evaluate
reaction efficiency.

3. LESS HAZARDOUS CHEMICAL SYNTHESIS

Design chemical reactions and
synthetic routes to be as safe as
possible. Consider the hazards of
all substances handled during the

reaction, including waste.

4. DESIGNING SAFER CHEMICALS

Minimize toxicity directly by
molecular design. Predict
and evaluate aspects such as
hysical properties, toxicity, and
environmental fate throughout the
design process.

5. SAFER SOLVENTS & AUXILIARIES

Choose the safest solvent available
for any given step. Minimize the
total amount of solvents and
auxiliary substances used, as these
make up a large percentage of the
total waste created.

6. DESIGN FOR ENERGY EFFICIENCY

Choose the least energy-intensive

chemical route. Avoid heating and

cooling, as well as pressurized and
vacuum conditions (i.e. ambient

temperature & pressure are optimal).

7. USE OF RENEWABLE FEEDSTOCKS

Use chemicals which are made from
renewable (i.e. plant-based) sources,
rather than other, equivalent
chemicals originating from
petrochemical sources.

8. REDUCE DERIVATIVES

Minimize the use of temporary
derivatives such as protectin
groups. Avoid derivatives to reduce
reaction steps, resources required,
and waste created.

9. CATALYSIS

Use catalytic instead of
stoichiometric reagents in reactions.
Choose catalysts to help increase
selectivity, minimize waste, and
reduce reaction times and energy

@.

10. DESIGN FOR DEGRADATION

Design chemicals that degrade and
can be discarded easily. Ensure
that both chemicals and their
degradation products are not toxic,
bicaccumulative, orenwronmentally
persistent.

11. REAL-TIME POLLUTION PREVENTION

Monitor chemical reactions in
real-time as they occur to prevent
the formation and release of any

potentially hazardous and polluting
ubstances.

12. SAFER CHEMISTRY FOR ACCIDENT PREVENTION

Choose and develop chemical
procedures that are safer and
inherently minimize the risk of
accidents. Know the possible risks
and assess them beforehand.

LEEN ;‘ - © COMPOUND INTEREST 2015; WWW.COMPOUNDCHEM.COM
i Shared under a CC Attribution-NonCommercial-NoDerivatives licence.

SOSS,

Course memo & introduction to green chemistry project
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Project (PRO1) 1.5 credits

* Groups of ~4 students
 Choose 1 of the 4 projects/molecules
« Green organic chemistry problems

« Introductory lecture by Anders Bggevig/Markus + own studies
« Presentation at one of the seminars — end of course

Course memo & introduction to green chemistry project
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* To use the green chemistry principles/tools to analyze the synthesis of a specific
pharmaceutical drug (active pharmaceutical ingredient, API)

1) Sildenafil (Groups Al and B1)

2) Ibuprofen (Groups A2 and B2)

3) Pregabalin (Groups A3 and B3)

4) Lipoxygenase inhibitor PF-04191834 (Groups A4 and B4)

* To present this analysis at a common seminar at the end of the course

Course memo & introduction to green chemistry project
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Project (PRO1) 1.5 credits — Canvas

Discussions B Teachers

Media Gallery
KD2310: LEQ & Course specific evaluation
Quizzes Mov2 | 3pts

Video Recording

~ Theory (TEN1)
B Courseliterature and reading instructions
B Lectures
B Exercises

Exercise 1 - Hand-in questions
Sep3 | 25pts

Exercise 2 - Hand-in questions
" Sepi1D | 25pts

Exercise 3 - Hand-in questions
©  Sepl7 | 2.5pts

Exercise 4 - Hand-in questions
" Sep2d | 25pts

Exercise 5 - Hand-in questions
Octl | 25pts

Exercise 6 - Hand-in questions
Oct® | 25pts

B Exam

~ Green Chemistry Projekt (PRO1)

B Green Chemistry Project

4=mm Link to project

Course memo & introduction to green chemistry project
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Project (PRO1) 1.5 credits

KD2310HT201 » Pages » Green Chemistry Project

Home View All Pages
Announcements
Assignments . .
e Green Chemistry Project
People Aim of Green Chemistry Project:
Pages # Practice in how to design new, efficient, and environmentally benign organic chemistry processes.
Files # Based on a set of principles and tools to aid in the design and analysis of different routes.
Syllabus An overview of these principles, tools, and guidelines will be presented partly by Anders Begevig in Lecture 5.
Modules
Collaborations Task:
Discussions # To use the green chemistry principles/tools to analyze the synthesis of a specific pharmaceutical drug (active pharmaceutical ingredient, API)
Media Gallery Background review: R. A. Sheldon, Chem. Soc. Rew., 2012,41, 1437-1451. ¢ (+ supporting information ). - G reen ch em ist ry revi ew
Quizzes
Video Recording 1. Sildenafil {Groups Al and B1)

Synthesis of sildenafil @ - Project assignment

Literature 1: xlink.rsc.org/?doi=10.1039/b312329 = o

4mm Literature

Literature 2: pubs.acs.org/doifabs/10.1021/0p9900683 &

2. Ibuprofen (Groups A2 and B2)
Synthesis of ibuprofen g

Route 1: https:/onlinelibrary.wiley.com/doi/abs/10.1002/anie.200903055 ¢ &

Route 2: US4981995.pdf §, EP0284310B1.pdf B

Literature extra: pubs.acs.org/doi/abs/10.1021/ed100892p &

Resolution: WO9619431.pdf &

Course memo & introduction to green chemistry project 26
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bvnthesis of sildenafil (Viagra™)

C;Sﬁ . Qb#

0=3- N N —Me 0=3= N N —Me
D o]

[}
=0 o
—_—
OH

1) Calculate atom economy (AE), reaction mass efficiency (RME) and E factor (if possible) for the different steps and the overall process
2) Discuss the synthesis using the 12 principles of green chemistry

- Any particular hazardous reactions?

- Any potential for improvements
3) Draw and discuss the mechanism for the indicated step

sildenafil

Data is available in Dale et al. Organic Process Research & Development 2000, 4, 17-22

See also: Dunn et al. Green Chemistry 2004, 6, 43—418

Course memo & introduction to green chemistry project 27



Project (PRO1) 1.5 credits — Groups & presentations

* Groups

— Ca 4 participants per group (8 groups)

— Join group yourself in Canvas

— Access to messaging through Canvas if needed

— Specific Canvas folders for common access of documents if needed
* Presentations

— 2 presentation seminars (2 hours each) at the end of the course

— 4 groups per seminar

— Ca 20 minutes per presentation including questions/comments

— All group members need to upload the presentation to Canvas (at least) the
day before the seminar

Introduction to Green chemistry project 28
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Project (PRO1) 1.5 credits — Joining a group

— KD2310HT201 » People > Groups

Home
Announcements
Assignments
Grades

People

Pages

Files

Syllabus
Modules
Collaborations
Discussions
Media Gallery
Quizzes

Video Recording

Everyone Groups

Search Groups or People

Exercise Group 1 (Thursdays) Exercise Groups

Exercise Group 2 (Fridays) Exercise Groups

0 students

0 students

A1l (Seminar 1) Green Chemistry Project Groups

A2 (Seminar 1) Green Chemistry Project Groups

A3 (Seminar 1) Green Chemistry Project Groups

A4 (Seminar 1) Green Chemistry Project Groups

0 students

e

N 9

) O

RO\
& 8
O
o

0 students

Course memo & introduction to green chemistry project
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— KD2310HT191 : Al

Switch Group ~ Recent Activity in Al % Edit Group

m I Mo Recent Messages You don't have any messages to show in your stream yet. Once you begin participating -+ Announcement

Announcements inyour courses you'll see this stream fill up with messages from discussions, grading updates, private

Pa messages between you and other users, etc., Coming Up [3] ViewCalendar
ges

Mothing for the next week
People

Discussions
Files
Conferences

Collaborations

You have to initiate and plan the collaboration within the group!

Course memo & introduction to green chemistry project 30
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* Groups
— Ca 4 participants per group (8 groups)
— Join group yourself in Canvas
— Access to messaging through Canvas if needed
— Specific Canvas folders for common access of documents if needed
* Presentations
— 2 presentation Zoom-seminars (2 hours each) at the end of the course
— 4 groups per Zoom-seminar
A-groups: Wednesday, October 7, 2020, 10:00-12.00 (sharp)
B-groups: Friday, October 9, 2019, 10:00-12:00 (sharp)
— (Ca 20 minutes per presentation

— Everyone need to upload their group’s presentation to Canvas before the first
seminar

Introduction to Green chemistry project 31
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— KD2310HT201 » Assignments

Home Search for Assignment SHOWW BY DATE SHOW BY TYPE
Announcements
Assignments N i
~ Upcoming Assignments
Grades
People B Exercise 1 - Hand-in questions
Due Sep 3at 1pm | /25 pts
Pages
§ B Exercise 2 - Hand-in questions
Files o .
ue Sep 10at ipm | /25 pts
Syllabus
= Exercise 3 - Hand-in questions
Modules Due Sep 17 at 1pm | /25 pts

Collaborations B Exercise 4 - Hand-in questions

Discussions
Media Gallery
Quizzes

Video Recording

Due Sep 24 3t 1pm | /25 pts

Exercise 5 - Hand-in questions
Due Oct1atlpm | -/25pts

Exercise 6 - Hand-in questions
Due Oct8atlpm | /25 pts

~ Undated Assignments

. = Green Chemistry Seminar
Click here mmp [& 227

B Exam + bonus points (October)
/100 pts

B Re-exam (december)
/100 pts

= Complementary exam (November)
/100 pts

Course memo & introduction to green chemistry project
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— KD2310HT201 » Assignments > Green Chemistry Seminar

Home Green Chemistry Seminar

Announcements
Assignments Due Mo Due Date Points 1.5
Grades
No Content
People
Pages
Files
Syllabus
Modules
Collaborations
Discussions
Media Gallery
Quizzes

Video Recording

Submitting a file upload

File Types docand pdf

Submit Assignment

Click here to

4=m upload your
presentation

Course memo & introduction to green chemistry project
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— KD2310HT201 : Files

Home
Announcements
Assignments Search for files Q 0 items selected
Grades
¥ &1 KD2310 HT20-1 Advanced Organic Chemistry Name Date Created
People
* & Exams [ exams Sep 20,2016
Pages * £1 Exercises
; » B Lectures El Exercises Jun 16,2016
Files
* B1 Projects
Svllabus Lectures Mar 10, 2017
v * B1 Usable documents E’
Modules [ Projects Sep 20,2016
Collaborations
E’ Usable documents Jun 15,2014
Discussions
Media Gallery AME
y Files
Quizzes

Video Recording
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w35 o0 Monday 24/8 Tuesday 25/8 Wednesday 26/8 Thursday 27/8 1800 Friday 28/8 Saturday 29/8 Sunday 30/8
8 |Lecture Lecture
KD2310 Helklass KD2310 Helklass
KD2310 KD2310
D2 Digital
__ |Peter Dinér Peter Diner
g | TMMMM1 TMMMM1
TMYTMA TMVTMA
10:00.
Lecture
KD2310 Helklass
KD2310
Digital
Peter Dinér
TMMMM1
TMVTMA1

13

14

15

16

17
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w36 Monday 31/8 Tuesday 1/9 Wednesday 2/9 Thursday 3/9 Friday 4/9 Saturday 5/9 Sunday 6/9

—+0B-00
8 Lecture

KD2310 Helklass

KD2310

Digital

Peter Dinér

g | TMMMM1
TMVTMA

Exercise 1

Lecture Exercise

KD2310 Helklass KD2310 grupp B
KD2310 KD2310

Digital Qls

Peter Dinér Markus Karkas
TMMMM1 TMMMA
TMVTM1 TMVTMA

12:00

13 Exercise
z . e
Anders Bggevig
b sam ol AL iy pamdls
15 SITCIT dlITU Salt syTIituicsls,
medchem, industrial
16 processes
17
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Schedule week 37

10, ]
TR
w37~ Monday 7/9 Tuesday 8/9 Wednesday 9/9 Thursday 10/9 saop FTIDAY 1179 Saturday 12/9 sunday 13/9
8 |Lecture Lecture
KD2310 Helklass KD2310 Helklass
KD2310 KD2310
Digital Digital
__ | Peter Dinér Markus Kérkas
g | TMMMM1 TMMMM 1
TMVTMA TMYTMA

10:00

Lecture

KD2310 Helklass
KD2310

Digital

Markus Karkas
TMMMM1
TMVTMA

13

EXxerq

rise 2

i Exercise
A0 grupp A KD2310 grupp B
10 KD2310
Q2
us Karkas Markus K&rkas
14 MMM TMMMBM1
1 TMYVTM1
15
16
17
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2wt ! Schedule week 38

5 o
R
E-@B-OD Monday 14/9 Tuesday 15/9 Wednesday 16/9 Thursday 17/9 Friday 18/9 Saturday 199 Sunday 20/9
8 |Lecture
KD2310 Helklass
KD2310
Diigital
__ Markus Karkas
g TMMMM1
TMYTMA
10:00,
10 Lecture
KD2310 Helklass
KD2Z310
Digital
J— Markus Karkas
11 TRMMMM1
TMVTM
12
13 i
12310 grupp A
12310
5
us Karkas
14 MMM
il
15 -
16
17
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2wt ! Schedule week 39

0 9
R
w3B| oo Monday 21/9 Tuesday 22/9 Wednesday 23/9 Thursday 24/9 1800 Friday 25/9 Saturday 26/9 Sunday 27/9
8 |Lecture Lecture
KD2310 Helklass KD2310 Helklass
KD2310 KD2310
Digital Digital
_ |Markus Kérkds Helena Lundberg
g | TMMMM1 TMMMM1
TMVTM1 TMVTMA
— 10:00, 10:00
10 Lecture
KD2310 Helklass
KD2310
Digital
| Markus Karkis
11 TMMMMA )
TMVTM1
12
— e
13 L ercise
KD2310 grupp A KD2310 grupp B
KD2310
Q22
_ us Kirkés Markus Karkas
14 MMM TMMBM1
1 TMVTM1
— —
15
16
17
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Schedule week 40

ﬂmlon Monday 28/9 Tuesday 29/9 Wednesday 30/9 Thursday 1/10 Friday 2/10 Saturday 3/10 Sunday 4/10
8 Lecture
KD2310 Helklass
KD2310
Digital
__ |Helena Lundberg
g | TMMMM1
TMVTM1
10:00
10 Lecture
KD2310 Helklass
KD2310
Digital
. Helena Lundberg
11 TMMMMA
TMVTM1
12
L
Exercise 5
13 i Sxercise
12310 grupp A KD2310 grupp B
2310 KD2310
V2
us Kirkiis Markus Kirkés
14 MM 1 TMMMBA1
1 TMWVTMA
15
16
17
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wa1 Monday 5/10
|——+0B800,

Tuesday 6/10

Schedule week 41

Wednesday 7/10

Thursday 8/10

Friday 9/10

Saturday 10/10

Sunday 11/10

Lecture
KD2,
KD2:
Digital
Helena
TMMMM
™

‘Group A

Group B

minar

inar

02310 grupp A 2310 grupp B
02310 2310
igital igital
arkus Karkds arkus Karkas
11 MMMM1 MMM
MVTMA VTMA
12 o
, prcise 6
s
13 Exercise Exeos
. . KD2310 grupp A KD2310 grupp B
Project seminars [ =
Markus Karkds Markus Karkas
14 TMMMN1 TMMMM1
TMVTMA TMYTMA
15
w ®
17
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w2 Monday 12/10 Tuesday 13/10 Wednesday 14/10 Thursday 12/10 Friday 16/10 Saturday 17/10 Sunday 18/10

10

11

12

13

14

15

16

17
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Schedule week 43

wd3 Monday 1910 Tuesday 20/10 Wednesday 21/10 Thursday 22/10 Friday 23/10 Saturday 24/10 Sunday 25/10
8
9
10
11
12
13
14 wﬁﬂen Exam
KD2310 Helklass
KD2310
U41
us1
15 Markus Karkas
TMMMM1
TMVTM1
16
17
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Schedule week 45

wds Monday 2/11

Tuesday 311

Wednesday 4/11

Thursday 5/11

Friday 6/11

Saturday 7/11

Sunday 8/11

Con

iplementary

10

F

For exan

Exam

n results: 4549 p

(grade )

11

12

12:00
Virtual KTH Global 2020

13

14

14:00

12:00.

Virtual KTH Global 2020

14:00

Virtual KTH Global 2020

14:00

15

16

17
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Re-exam (December 16, 2020)

w51 Monday 14/12 Tuesday 15/12 Wednesday 16/12 Thursday 17/12 Friday 18/12 Saturday 19/12 Sunday 20/12

8

9

10

1

12

13

14 Ré—emm
KD2310
K51
Markus Karkas
THMMM1

15 TMYTM1

16

7
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L9st]  Most difficult part of the course...

98 OCH KONST

O
”%%\X{%?gm KTH PLACES | KTH pa svenska

Search the KTH website

\& Photo KTH Library on Flickr CC-BY

. KTH Organisation Services KTH Royal Institute of

Technology
» Study at KTH » KTH Library » Timetables SE-100 44 Stockholm

\ > Research » KTH Schools » Course and programme Sweden
' - H +46 8790 60 00
Q » Cooperation » Competence centres rectory

» About KTH » President SICIUESE oy aitiue il » Contact KTH
b:2h 4 group webs
» News & events *» University administration » Work at KTH
» Learning management system
» Student at KTH (Canvas) * KTH on Facebook

» Alumni + Webmsil R ot

» KTH Intranet S » Contact web site administrators
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941  https://www.kth.se/places
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Search Student Alumni Staff Sk pa svenska ®

Home Studies Research Co-operation AboutKTH Library

€ Facilities
U1
U1 Your search in Facilities returned 1
PLACE = https://www.kth.se/places/room/id/a97¢7287-81cb-470d-bd01-2db4da7ca98d result(s). Filter the results with options
Address: Brinellvagen 28A below.
Floor: 6
@, o ,;/,’v-j H Type
59°21'03.9"N 18°04'12.6"E e %, ' ‘
View larger map 22 min drive - home
X W HISE INNVENTIA AB D Places o
T AB — THINGSQ +
Operahdgskolan ’ KTH - Institutionen
KTH R1 e Q - Stockholme 1‘{ for Fiber och.. $
2 = How can we improve search?
& Kunaliga 1
J._.e,"_'.,'ﬂ(i Map dats £2019 Google  Terms of Use  Report a map error Help us be better at search, share
your ideas.
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Some advice from previous students

“...ask as many questions as you can! The teachers are
very approachable, and care about your learning, so take
the opportunity when it's there!”

“Work hard before and during the workshops!”

“Prepare before the workshops”

“Work together to figure out mechanisms and solve problems continuously
throughout the course. The workshop problems that are given are a good
representation of what you will need to know on the exam, so use them! The
book is also very helpful. Even though it is a big chunk of text associated with
this course, the more you can prepare for lectures by reading ahead, the better!”

“Study consistently and do not hesitate to ask questions!”
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“Start going through the theory/different reactions as
soon as you learn them in class! It will help you a lot!”

“Be prepared that there is a lot of mechanisms
and very much information that you need to
remember. Try to plan ahead and do not have
too much on your plate while taking the
course!”

“Work continuously during the period!”

“Keep up with the course content as much as possible! It
IS a lot better to understand the mechanisms and at least
some of the exercises for each section of the course
before the exam period than trying to learn everything at
the end!”
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Let's get this party started!
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