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STUDIJU DALYKO (MODULIO) APRASAS

Dalyko (modulio) pavadinimas

Kodas

Organinés sintezés metodai

Déstytojas / a (-ai)

Padalinys (-iai)

Koordinuojantis (-i): Prof. dr. Viktoras Masevicius

Chemijos ir geomoksly fakultetas

Studijuy pakopa

Dalyko (modulio) tipas

pirmoji

pasirenkamasis

Igyvendinimo forma

Vykdymo laikotarpis

Vykdymo kalba (-0s)

auditoriné

7 semestras

lictuviy

Reikalavimai studijuojanciajam

ISankstiniai reikalavimai: Turi bati iSklauses
organinés chemijos kursa.

Gretutiniai reikalavimai (jei yra):

Néra

Visas studento darbo
Kriuvis

Dalyko (modulio) apimtis
kreditais

Kontaktinio darbo
valandos

Savaranki$ko darbo
valandos

5 130

72

58

Dalyko (modulio) tikslas

Formuoti sistemines zinias apie jvairiy organiniy junginiy sintezés strategijg ir taktika, ugdyti gebéjima planuoti
organiniy junginiy sinteze, analizuoti ir jvertinti jy sintezés kelius, suteikti ziniy apie Siuolaikinius organinés sintezés
metodus, oksidavimo ir redukavimo reagentus, vystyti praktinius jgiidZius organinés sintezé€s srityje

Dalyko (modulio) studijy rezultatai

Studijy metodai

Vertinimo metodai

Al. Gebés taikyti tinkama terminija, nomenklatiirg
ir matavimo vienetus aprasant organines
medziagas ir jy struktiira;

Paskaitos, pratybos,

laboratoriniai darbai,
savarankiSkas darbas,
literatiiros skaitymas

Laboratoriniy darby
gynimas, uzduociy
sprendimas, pusegzaminis,
egzaminas

A2., A3. Gebés aprasyti organiniy junginiy
prigimtj bei strukttirg ir nuspéti jy savybes,
apibudinti pagrindines organiniy junginiy reakcijas

Paskaitos, pratybos,

laboratoriniai darbai,
savarankiSkas darbas,
literatiiros skaitymas

Laboratoriniy darby
gynimas, uzduociy
sprendimas, pusegzaminis,
egzaminas

AT7. Gebés paaiskinti fizinius reiskinius ir juos
taikyti organiniy medziagy sintezéje ir tyrimuose;

Paskaitos; Pratybos;

laboratoriniai darbai;
savarankiSkas darbas;
literatiros skaitymas

Laboratoriniy darby
gynimas, pusegzaminis,
egzaminas

B2. Gebés parinkti tinkamus metodus organiniy
junginiy tyrimams, atlikti matavimus ir
interpretuoti gautus duomenis;

Paskaitos, laboratoriniai
darbai, savarankiskas darbas,
literatiros skaitymas

Laboratoriniy darby gynimas

B3. Gebés taikyti jgytus praktinius jgudzius
i§skiriant, gryninant ir sintezuojant organines
medziagas bei naudotis $iuolaikine aparatiira,
naudojama organinéje sintezéje (preparatyviné
chromatografija, gilaus vakuumo aparatiira, zemos
temperatiiros aparatiira, mikrobangy reaktoriais,
GC-MS chromatografija ir t.t.).

laboratoriniai darbai;
savarankiSkas darbas;
literatairos skaitymas

Laboratoriniy darby gynimas




B4., B5. gebés parinkti tinkamus instrumentiniy
tyrimy metodus organiniy junginiy strukttiros
tyrimams atlikti, interpretuoti gautus tyrimo
duomenis bei susintetinti organines medziagas
panaudodami jprastus metodus;

laboratoriniai darbai,
savarankiSkas darbas,
literatairos skaitymas

Laboratoriniy darby gynimas

B6. Gebés saugiai dirbti su cheminémis
medziagomis;

laboratoriniai darbai;
literataros skaitymas

Laboratoriniy darby gynimas

B7., B8. Gebés atlikti patikimus matavimus,
dokumentuoti ir analizuoti sinteziy rezultatus bei
naudotis kompiuterinémis programomis minétiems
tikslams pasiekti, gebés atlikti eksperimenta pagal
apraSytas laboratorines proceddras ir naudoti
laboratoring jranga

laboratoriniai darbai,
savarankiSkas darbas,
literataros skaitymas

Laboratoriniy darby gynimas

C1. Gebés taikyti teorines zinias sprendziant
Zinomo ir neZinomo pobtdzio uzduotis.

Paskaitos, pratybos,

laboratoriniai darbai,
savarankiSkas darbas,
literatairos skaitymas

Laboratoriniy darby
gynimas, uzduociy
sprendimas, pusegzaminis,
egzaminas

C2., C3. Gebés taikyti organiniy junginiy sintezés
planavimo principus, a priori palyginti galimus
junginiy sintezés kelius, jvertinti jy trikumus ir
pranasumus;

Paskaitos, pratybos,
savarankiskas darbas,
literatiiros skaitymas

Laboratoriniy darby
gynimas, uzduociy
sprendimas, pusegzaminis,
egzaminas

D.3. Gebés rastu ir zodziu, lietuviy ir angly k.
pristatyti darbo rezultatus, objektyviai juos jvertinti
ir daryti pagristas iSvadas.

Pratybos, laboratoriniai
darbai, savarankiSkas darbas;

Laboratoriniy darby
gynimas, uzduo¢iy
sprendimas, pusegzaminis,
egzaminas

D4. Gebés organizuoti ir uztikrinti saugy darbag
laboratorijose, suvoks ilgalaikes priimamy
sprendimy pasekmes visuomenei bei aplinkai;

laboratoriniai darbai,
literatiiros skaitymas

Laboratoriniy darby gynimas

D6. Gebés organizuoti bei planuoti savo darbus ir
laikg laboratorijoje

laboratoriniai darbai

Laboratoriniy darby gynimas

Kontaktinio darbo valandos Savarankmkﬂ studijy laikas ir
uzduotys
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Oksidacijos reakcijos ir reagentai 4 2 6 5 Mokomosios literatiiros
skaitymas, uzduociy
sprendimas.

Redukcijos reakcijos ir reagentai 3 2 5 5 Mokomosios literatiiros
skaitymas, uzduociy
sprendimas.

Licio organiniai ir jy panaudojimas 3 2 5 6 Mokomosios literatiiros

organinéje sintezéje skaitymas, uzduodiy
sprendimas.

Paladziu katalizuojamos reakcijos irjy | 3 2 5 6 Mokomosios literatiiros

taikymas organingje sintezéje skaitymas, uzduodiy
sprendimas.

Sintony, sintetiniy ekvivalenty sagvokos, | 3 2 5 4 Mokomosios literatiiros

sintony klasifikacija. Sintony poliné skaitymas, uzduociy

inversija. Retrosintezé sprendimas.

Ivairiy klasiy organiny junginiy 8 6 14 20 Mokomosios literatiiros

retrosintezés principai skaitymas, uzduociy
sprendimas.

Laboratoriniai darbai

Saugaus darbo taisyklés organinés
sintezés laboratorijoje. Saugaus Saugaus darbo taisykliy




darbo ypatumai, dirbant su 2 2 2 skaitymas

pavojingais ir toksiSkais reagentais,

su gilaus vakuumo aparatiira,

zemose ir auksStose temperatlirose.

6-Chlorheksinolio sintezé (zema Mokomosios literatiiros
temperatiira, GC-MS analizé, ir laboratorinio darbo
distiliavimas giliame vakuume, apra$o skaitymas,
darbo su butilli¢iu ypatumai, 12 12 4 pasiruo$imas
saugumas). laboratoriniui darbui

Metionino demetilinimas Birch Mokomosios literattiros

redukcijos salygomis (zema ir laboratorinio darbo
temperatiira, amoniako 12 12 3 apraso skaitymas,
susiskystinimas, darbas su pasiruo$imas

metaliniu natriu). laboratoriniui darbui

Preparatyviné kolonéliné Mokomosios literatiiros
chromatografija (kolonélés ir laboratorinio darbo
pildymas, eluento parinkimas, 6 8 3 apraso skaitymas,
miSinio frakcionavimas, pasiruosimas
chromoforai, TLC rys$kinimas) laboratoriniui darbui
I8 viso | 24 16 | 32 72 58
Vertinimo strategija S AtS|sI§a|tymo Vertinimo kriterijai
proc. laikas
Kaupiamasis pazymys Studentai rastu laiko pusegzaminj ir egzaming. Taip pat
yra vertinami laboratoriniai darbai, kurie visi turi buti
atlikti. Kiekviena dalis vertinama nuo 0 iki 10 baly:
Galutinis pazymys =E x0,6 + Px 0,3+ L x0,1
Pusegzaminis 30% lapkritis Semestro eigoje laikomas pusegzaminis, sprendziant
uzduotis i$ (1) ir (2) temy (skirtingo sudétingumo
uzdaro/atviro tipo klausimai). Vertinami geb¢jimai
taikyti teorines zinias konkre¢iy organinés sintezés
problemy sprendimui, panaudojant oksidavimo ir
redukcijos (hidrinimo) metodus ir reagentus, atsakymy
pilnumas ir pagrjstumas.
Laboratoriniy darby 10% gruodis Laboratorinio darbo pradzioje patikrinamos Zinios apie
verinimas atlickamg darbg ir saugy darbg laboratorijoje. Visi
laboratoriniai darbai turi bati atlikti, aprasyti ir apginti
per individualy pokalbj su déstytoju.
Vertinama:
e laboratoriniy darby atlikimas (30 %),
e aprasymas (struktiira, kalba, rezultatai, i§vados)
(40%),
e gynimas zodziu (30%).
Kiekvienas laboratorinis vertinamas balais. Jie yra
jvertinami nuo 0 iki 10 baly. Neatlikus ar neapgynus
laboratoriniy darby, neleidziama laikyti galutinio
egzamino.

Egzaminas 60% Sausis Egzaminas sudarytas i§ klausimy, j kuriuos reikia
atsakyti rastu (skirtingo sudétingumo uzdaro/atviro tipo
klausimai). Vertinamas gebéjimas atsakyti j pateiktus
klausimus: atsakymy logiSkumas, pilnumas, suvokimo
atskleidimas. Atsakymai j 10 klausimy (uzduoéiy) i$ (3)
— (6) temy rastu. Baly suma (E) yra nuo 0 iki 10 baly.
10: Puikios zinios ir gebéjimai.

9: Labai geros zinios ir gebéjimai.
8: Geros Zinios ir geb¢jimai, gali buti neesminiy klaidy.
7: Vidutiniskos zinios ir gebéjimai, yra nereikSmingy




klaidy.

0: Atsakymo néra

6: Patenkinamos Zinios ir geb¢jimai, yra klaidy.

5: Silpnos zinios ir gebéjimai, kurie dar tenkina
minimalius reikalavimus. Yra daug klaidy.

1-4: Netenkinami minimalus reikalavimai.

Periodinio leidinio

Autorius (-iai) '-e'd'”.‘o Pavadinimas Nr. ar leidinio Leneile &l inrsiinG
metai nuoroda
tomas
Privaloma literatiira

T. J. Donohoe 2000 Oxidation and New York: Oxford
Reduction in Organic University Press
Synthesis

S.Warren, P. Wyatt 2008 Organic Synthesis. The New York: Wiley
Dissconection
Approach, 2nd edition

P. R. Jenkins 2001 Organometallic New York: Oxford
Reagents in Synthesis. University Press.

E. J. Corey, Xue-Min Cheng. 1995 The logic of chemical New York: Wiley
synthesis

Papildoma literatiira

Clayden J.,, Greeves N., 2007 Organic Chemistry Oxford: OUP

Waren S., Wothers P.

M. Harmata 2005 Strategies and Tactics in Amsterdam: Elsevier
Organic Synthesis

S. Tumkevicius 2012 Organiniy metaly Vilnius: UAB TEV

junginiy chemija
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COURSE UNIT (MODULE) DESCRIPTION

Course unit (module) title Code

Organic Synthesis Methods

Academic staff Core academic unit(s)

Coordinating: Prof. Dr. Viktoras Masevicius Faculty of Chemistry and Geosciences

Study cycle Type of the course unit

First cycle Optional

Semester or period

Wi 1eel8 @ CEERY when it is delivered

Language of instruction

Face-to-face 7th semester Lithuanian

Requisites

Prerequisites: A course in Organic chemistry should Co-requisites (if relevant): no
be taken

Number of ECTS credits

Student’s workload (total) Contact hours Individual work
allocated

5 130 72 58

Purpose of the course unit

To form systematic knowledge about the strategy and tactics of the synthesis of various organic compounds, to develop

the ability to plan the synthesis of organic compounds, to analyze and evaluate their synthesis pathways, to provide
knowledge about modern organic synthesis methods and reagents, to develop practical skills in the field of organic

synthesis

Learning outcomes of the course unit

Teaching and learning methods

Assessment methods

Al. Will be able to apply appropriate
terminology, nomenclature, units of
measurement used in describing chemical
substances and their structure.

Lectures, seminars,
lab works,
individual work,
reading textbooks

Defense of laboratory works,
problem solving, mid-term
exam, final exam

A2., A3. Will be able to describe the
nature and structure of organic compounds
and predict their properties, describe the
main reactions of organic compounds

Lectures, seminars,
lab works,
individual work,
reading literature

Defense of laboratory works,
problem solving, mid-term
exam, final exam

AT7. Will be able to explain physical
phenomena and apply them in the
synthesis and investigation of organic
materials.

Lectures, seminars,
lab works,
individual work,
reading textbooks

Defense of laboratory works,
mid-term exam, final exam

B2. Will be able to choose appropriate
methods for the investigation of properties
of organic compounds, to perform
measurements and interpret the obtained
data;

Lectures, seminars,
lab works,
individual work,
reading textbooks

Defense of laboratory works

B3. Will be able to apply acquired
practical skills in isolating, purifying and
synthesizing organic compounds and use
modern organic synthesis equipment
(preparative chromatography, deep
vacuum equipment, low temperature

seminars,

lab works,
individual work,
reading textbooks

Defense of laboratory works




equipment, microwave reactors, GC-MS
chromatography, etc.).

B4., B5. will be able to choose appropriate
instrumental research methods for
conducting research on the structure of
organic compounds, interpret the obtained
research data and synthesize organic
substances using conventional methods

lab works,
individual work,
reading textbooks

Defense of laboratory works

B6. Will be able to work safely with lab works, Defense of laboratory works
chemicals reading literature
B7., B8. Will be able to perform reliable lab works, Defense of laboratory works

measurements, document and analyze the
results of syntheses and use computer
programs to achieve the aforementioned
goals, will be able to perform an
experiment according to the described
laboratory procedures and use laboratory
equipment

individual work,
reading literature

C1. Will be able to apply theoretical
knowledge in solving problems of both
familiar and unfamiliar nature

Lectures, seminars,
individual work,
reading literature

Defense of laboratory works,
problem solving, mid-term
exam, final exam

C2., C3. Will be able to apply the
principles of planning of the synthesis of
organic compounds, a priori compare the
possible pathways of compound synthesis,
evaluate their disadvantages and
advantages

Lectures, seminars,
individual work,
reading literature

Defense of laboratory works,
problem solving, mid-term
exam, final exam

D3. Will be able to present scientific
results orally and in writing in Lithuanian
and English, objectively evaluate them
and draw reasonable conclusions

seminars,
lab works,
individual work,

Defense of laboratory works,
problem solving, mid-term
exam, final exam

D4. Will organize and ensure safe work in
laboratories and understand the long-term
consequences of the decisions made to the
public and environment

lab works,
reading literature

Defense of laboratory works

D6. Will be able to organize and plan their | lab works Defense of laboratory works
work and time in the laboratory.
Contact hours Ind|V|duaI_ work: time and
assignments
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1. Oxidation reactions and reagents 4 2 6 5 Reading textbooks,
solving assignments.
2. Reduction reactions and reagents 3 2 5 5 Textbook reading,
solving assignments.
3. Organolithium compounds and their 3 2 5 6 Textbook reading,
use in organic synthesis solving assignments.
4. Palladium-catalyzed reactions and 3 2 5 6 Textbook reading,
their application in organic synthesis solving assignments.
5. Synthons, synthetic equivalents, 3 2 5 4 Textbook reading,
classification of synthons. Polar solving assignments.
inversion of synthons. Retrosynthesis.
6. Principles of retrosynthesis of various | 8 6 14 20 | Textbook reading,
classes of organic compounds solving assignments.




7. Laboratory works

Rules of safe work in the organic synthesis
laboratory. Features of safe work with
dangerous and toxic reagents, with deep
vacuum equipment, at low and high

temperatures.

1. Synthesis of 6-chlorohexinol (low
temperature, GC-MS analysis,
distillation in a deep vacuum,
peculiarities of working with

butyllithium, safety).

2. Demethylation of methionine under
Birch reduction conditions (low
temperature, preparation of liquid
ammonia, working with metallic

sodium).

3. Preparative column chromatography
(column filling, eluent selection,
compound mixture separation into

individual components,

chromophores, TLC development)

Reading the rules of
2 2 2 safe work in organic
synthesis laboratory

Textbook reading and
description of

12 12 4 laboratory work,
preparation for
laboratory work

Textbook reading and
12 12 3 description of
laboratory work,
preparation for
laboratory work

Textbook reading and
6 8 3 description of
laboratory work,
preparation for
laboratory work.

Total

24

16 32 72 58

Assessment strategy

Weight %

Deadline

Assessment criteria

Cumulative grade

Students take a written mid-term exam (P) and a final exam
(E). There is also graded lab work (L), all of which must be
completed. Each part is evaluated from 0 to 10 points:

Final grade=Ex0.6+Px0.3+L x0.1

Mid-term exam

30 %

November

In the course of the semester, a mid-term exam is taken,
solving tasks from topics (1) and (2) (closed/open-type
questions of varying complexity). The ability to apply
theoretical knowledge to the solution of specific organic
synthesis problems using oxidation and reduction
(hydrogenation) methods and reagents, the completeness
and validity of the answers are evaluated.

Assessment of laboratory
works

10 %

December

Before the laboratory work, knowledge about the work
being performed and safe work in the laboratory is checked.
All laboratory works must be performed, described and
defended during an individual interview with the teacher.
Evaluated:

« performance of laboratory work (30%),

* description (structure, language, results, conclusions)
(40%),

* oral defense (30%).

Each laboratory is scored. They are rated from 0 to 10
points. Without completing or defending the laboratory
works, student is not allowed to take the final exam.

Final exam

60 %

January

The exam consists of 10 questions from topics (3) - (6)
(closed/open-ended questions of varying difficulty). The
ability to answer the given questions is assessed: the logic
of the answers, completeness, disclosure of perception.
10: Excellent knowledge and skills.

9: Very good knowledge and skills.

8: Good knowledge and ability, may contain minor errors.
7: Average knowledge and ability, there are minor errors.
6: Satisfactory knowledge and ability, there are errors.

5: Weak knowledge and skills that still meet the minimum
requirements. There are many errors.

1-4: Minimum requirements not met.

0: No response




Issue of a

Author (-s) Publishing Title periodical or P_ublishing house or web
year volume of a link
publication
Required reading
T. J. Donohoe 2000 Oxidation and New York: Oxford
Reduction in Organic University Press
Synthesis
S.Warren, P. Wyatt 2008 Organic Synthesis. The New York: Wiley
Dissconection
Approach, 2nd edition
P. R. Jenkins 2001 Organometallic New York: Oxford
Reagents in Synthesis. University Press.
E. J. Corey, Xue-Min 1995 The logic of chemical New York: Wiley
Cheng. synthesis
Recommended readin
Clayden J., Greeves N., | 2007 Organic Chemistry Oxford: OUP
Waren S., Wothers P.
M. Harmata 2005 Strategies and Tactics Amsterdam: Elsevier
in Organic Synthesis
S. Tumkeviéius 2012 Chemistry of Vilnius: UAB TEV

Organometallics (in
Lithuanian)




