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Dersin Adi: Dogal Uriinler Kimyasi

Course Name: Natural Products Chemistry

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)

KIM 323-323E 6,7,8 3 4 3 0 0
Bo6lim / Program Kimya/Kimya
(Department/Program) | (Chemistry/Chemistry)
Dersin Turii Secimli (Elective) Dersin Dili Tirkce
(Course Type) (Course Language) | (Turkish)

Dersin Onkosullari
(Course Prerequisites)

KIM 104 MIN DD veya KIM 104E MIN DD veya KIM 205 MIN DD veya KIM 205E MIN
DD veya KIM 231 MIN DD veya KIM 231E MIN DD veya KIM 303 MIN DD veya KIM
303E MIN DD

(KIM 104 MIN DD or KIM 104E MIN DD or KIM 205 MIN DD or KIM 205E MIN DD or
KIM 231 MIN DD or KIM 231E MIN DD or KIM 303 MIN DD or KIM 303E MIN DD )

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

by Content, %)

Temel Bilim ve Mihendislik/Mimar
Matematik Temel Miihendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)
30 - 50 20

Dersin Tanimi

Bu dersde; kara ve deniz bitkilerinin baslica terpenler, steroidler, alkaloidler,
flavanoidler ve diger fenoliklerden ibaret olan sekonder metabolitlerin olusum
mekanizmalari  (biyosentezleri); sekonder metabolitlerin izole edilmesi ve
saflastiriimasinda kullanilan teknikler ve vyapilarini belirlemek icin kullanilan
spektroskopik yontemler (IR, UV, NMR, MS, X-ray); dogal toksik ajanlar ve antidotlar;
petid hormonlari, antibiyotikleri ve toksinleri; ila¢ endistrisi ve kimya ile ilgili bazi
endistri kollarinda kullanilan dogal ajanlar, feromonlar, ugucu yaglar, insektisitler;
herbisit ve fungisitler ve ekonomik énemleri sunulacaktir.

(Course Description)

In this course; biosynthesis of secondary metabolytes of terrastrial and marine plants
consisting of terpenoids, steroids and other phenolics; the techniques used in isolation
and purification of the secondary metabolites-spectroscopic techniques (IR, UV, NMR,
MS, X-ray) in their elucidation; natural toxic agents and antidots; peptides hormones,
antibiotics and toxins; other natural agents, which are used in chemistry or related
industrial fields such as pheromones, essential oils, insecticides, fungicides and their
economic importance will be represented.

Dersin Amaci

(Course Objectives)

1. Dogal Girtinler kapsamina giren ve hayatimizda 6nemli yer tutan bilesiklerin kimyasi
ve aktiviteleri hakkinda bilgi vermek (6zellikle bitkilerin primer ve sekonder
metabolitleri)

2. Dogal urinlerin 6nemli kismini olusturan bitkilerin sekonder metabolitlerinin
baslica terpenoidler, steroidler ve alkaloidler. Flavanoidler ve diger fenolik bilesiklerin
biyosentezle olusumlari, yapi tayinleri, kimyasal ve farmakolojik 6zellikleri

3. Sekonder metabolitlerin ilag, gida, boya ve diger kimya sanayi dallarinda
kullanihslari hakkinda bilgi vermek

4. Antibiyotikler, ucucu yaglar, dogal ve yari sentetik insektisitler, fungusit ve
herbisitler, toksik ajanlar ve antidotlar hakkinda genel bilgi vermek

5. Yukarida belirtilen tiim dogal Urinler ve onlarin yari sentetik tiirevlerinin
endistrideki boyutu, genel hazirlanma yontemleri, analizi ve 6nemi hakkinda bilgi
vermek




1. Informing about the chemistry and activities of the compounds comprising natural
products which have important role in our lives (especially primary and secondary
metabolytes of the plants)

2. Informing about biosynthesis, structure elucidation, chemical and main
pharmacological properties of plants secondary metabolites mainly terpenoids and
steroids, alkaloids, flavanoids and other phenolics which constitute the vast majority
3. Informing about the usage of secondary metabolites in pharmacy, food, dye and
other chemical industries

4. Giving the general information about antibiotics, essential oils, natural and semi-
synthetic insecticides, fungicides and herbicides, toxic agents and antidotes

5. Informing about the importance and analyses of all natural products and their
semi-synthetic derivatives which are specific above

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler

1. dogal irlinler kapsamina giren ve hayatimizda énemli yer tutan bilesiklerin kimyasi
ve aktiviteleri hakkinda bilgi sahibi olur (6zellikle bitkilerin primer ve sekonder
metabolitler).

2. dogal drinlerin 6nemli bir kismini olusturan bitkilerin sekonder metabolitlerinin
baslica terpenoidler, steroidler, alkaloidler, flavanoidler ve diger fenolik bilesikleri
kapsadigi konusunda ve biyosentezleri, yapi tayinleri, kimyasal ve temel farmakolojik
ozellikleri hakkinda bilgi sahibi olur.

3. sekonder metabolitlerin ilag, gida, boya ve diger kimya sanayi dallarinda kullanisi
hakkinda bilgi sahibidir.

4. antibiyotikler, ucucu yaglar, dogal ve yari sentetik insektisitler, fungusit ve
herbisitler, toksik ajanlar ve antidotlar hakkinda bilgilidir.

5. yukarida belirtilen tiim dogal Girlinler ve onlarin yari sentetik tirevlerinin
endistriyel boyutu, analizi 6nemi hakkinda bilgi sahibi olur.

6. farkh sektorlerde kullanilan dogal Griinlerin diinyada ve lGlkemizdeki tibbi ve
ekonomik 6nemi hakkinda bilgi sahibidir.

By successful completion of this course, students will

1. have knowledge about the chemistry of natural products, their general
classification and biosynthetic formation mechanism.

2. have knowledge about the most important features, structure of natural products;
especially primary and secondary metabolites.

3. achieve the knowledge of analysis and characterizing of natural products.

4. gain the knowledge about the use of chemistry in different fields (essential oils and
cosmetic industry, insecticides, fungicides and herbicides, toxic agents and
antidotes).

5. gain the ability of searching the potential activity, elucidation and analysis of
natural and semi natural chemicals which are being used in different sectors such as
pharmacy, food, dye and agriculture.

6. know the pharmacological and economic importance of natural products which are
being used in different sectors in our country and worldwide.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Dogal Uriinlerin Tarihcesi ve Genel Siniflandiriimasi 1
2 Sekonder Metabolizma: Yapi Bloklari ve Olusum Mekanizmalari 2
3 Asetat Yoluyla Yag Asitleri ve Poliketidlerin Olusumu 2
4 Sikimat Yoluyla Aromatik Amino Asitler ve Fenilpropanoitlerin Olusumu 2
5 Mevalonat ve Deoksiksiluloz Fosfat Yoluyla Terpenoidler ve Steroidlerin Olusumu 2
Ribozomal ve Ribozomal Olmayan Peptid Sentezi, Peptid Hormonlar, Peptid
6 S . . 2,3
Antibiyotikler ve Peptid Toksinler
7 Farkli Aminoasitlerden veya Aminasyon ReaksiyonlarindanTireyen Alkoloidler 3
8 Alkoloidlerin izolasyonu ve Yapi Tayini (IR, UV, 1D ve 2D NMR, kiitle ve X-isinlar 3
yontemlerini kullanarak)
9 Flavonid ve Diger Fenolik Bilesiklerin izolasyonu ve Yapi Tayini (Kumarinler, Lignanlar, 3
Antrakinonlar vb.)
10 Terpenoidlerin (sesqui,di,sester,tri,tetra ve diger terpenlerin) izolasyonu ve Yapi Tayini 3
(IR, UV, 1D ve 2D-NMR, kdtle ve X-isinlari yéntemlerini kullanarak)
11 Endustriyel Boyutuyla Ugucu Yaglar 4
12 Feromonlar, Dogal ve Yari sentetik insektisitler, Fungisitler ve ngbisitler (Bocek, mantar 4
ve ot zararlilari ile micadelede kullanilan dogal ve yari sentetik Ilaglarin Kimyasi)
13 Dogal ilag Yardimci Maddeleri, Toksik Ajanlar ve Antidotlar 5
14 | Dogal Uriinlerin ilag olarak ve Ekonomik olarak Onemi 6
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 History and General Classification of Natural Products 1
2 Secondary Metabolism: The Building Blocks and Construction Mechanism 2
3 The Acetate Pathway: Fatty Acids and Polyketides 2
4 Shikimate Pathway: Aromatic Amino Acids and Phenylpropanoids 2
5 The Mevalonate and Deoxyxylulose Phosphate Pathways: Terpenoids and Steroids 2
Ribosomal and Non Ribosomal Peptide Biosynthesis, Peptide Hormons, Peptide
6 s . . 2,3
Antibiotics and Peptide Toxins
7 Alkoloids Derived from Amino Acids or by Amination Reactions 3
Isolation and Structural Eludication Studies on Alkoloids (using by IR, UV, 1D and 2D
8 . 3
NMR, mass, and X-ray spectral techniques)
9 Isolation and Structural Eludication Studies on Flavonoidsand other Phenolics 3
(Coumarins, Lignans, Antraquinones and etc.)
Isolation and Structural Eludication Studies on Terpenoids (on sesqui, di,sester, tri,
10 tetra and other terpenoids) (using by IR, UV, 1D and 2D NMR, mass, and X-ray 3
spectral techniques)
11 Volatile Oils with Industrial Aspect 4
12 Pheromones, Natural& Semi- Synthetic Insecticides, Fungicides and Herbicides 4
13 Natural Pharmaceutical Adjuvants, Natural Toxic Agents and Antidotes 5
14 The Medicinal and Economical Importance of Natural Products 6




Dersin Kimya Béliimii Ogrenci Ciktilariyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait 6grenci giktilari) Seviyesi
123
1 Kimyanin temel alanlari olan inorganik, organik, fiziksel ve analitik kimyanin 6nemli kavramlarini, X
teorik esaslarini ve ilgili konulardaki deneysel bulgulari kavrama becerisini edinmeleri
2 Ogrencilerin edindikleri teorik ve pratik bilgileri kimya ya da kimya iceren disiplinler arasi X
alanlarda veya kimya temelli endustrilerde uygulayabilme yetenegi edinmeleri
3 Deneysel ¢calismalari tasarlama, veri analizi yapma, klasik teknikleri ve modern cihazlari kullanma
becerisini edinmeleri
a Kimya ve kimya ile ilgili alanlar hakkinda arastirma yapma ve bilgiye ulasma icin modern «
kiitiphane kullanma becerisi edinmeleri
5 Kimyasal simulasyon ve hesaplama, veri elde etme ve veritabani kullanimi igin bilgisayar X
kullanim becerisi edinmeleri
6 Problemleri ¢6zme, kritik disiinme ve analitik ¢dziimleme icin matematik, fizik ve biyoloji temel X
bilgilerini kimyasal sistemlere uygulama becerisi edinmeleri
7 Hem sinifta hem de laboratuvarda etkin bicimde grup ¢alismasi yapma, liderlik ve grup lyesi X
olarak calisma yetenegi edinmeleri
8 Arastirma yapma, arastirma raporu yazma, sozlli ve poster sunumu yapma becerisi edinmeleri, X
9 Kimyasal malzemelerin glvenli kullanimi ve uzaklastiriimalari igin modern yontemler ve «
dizenlemeleri bilmeleri,
10 Etik davranisin kisisel ve profesyonel yasamin tiim alanlarindaki dnemini anlayabilmeleri X
Olgek: 1:Az, 2:Kismi, 3:Tam
Relationship of the Course to Chemistry Student Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
1 An ability to understand the major concepts, theoretical principles and experimental findings X
in the main areas of chemistry: organic, inorganic, analytical, and physical.
An ability to apply the knowledge of chemistry to the solutions of qualitative and quantitative
2 problems in chemistry-related global/public and social areas such as envirenmental, food, X
health, textile, agriculture and energy.
An ability to design experiment, to properly record the experimental results, to use modern
3 instrumentation and classical techniques and to work effectively in teams in both classroom
and laboratory
4 An ability to use modern library searching and retrieval methods to obtain information about X
chemistry and chemistry-related areas
5 An ability to use computers for chemical simulation and computation, data acquisition, and X
database usage
6 An ability to apply and integrate basic knowledge from mathematics, physics and biology to «
chemistry for solutions of problems, critical thinking and analytical reasoning
7 An ability to have being team member both classroom and laboratory X
3 An ability to research chemistry topics, write research reports, and give oral and poster x
presentations on that topic
An ability to know the proper procedures and regulations for safe handling and use of
9 chemicals and to follow the proper procedures and regulations for safe handling when using X
chemicals
10 An understanding and appreciation the importance of ethical behavior in all aspects of %
personal and professional life
Scaling: 1: Little, 2: Partial, 3: Full
Tarih (Date) Béliim onayi (Departmental approval)

11.03.2019




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Natural Product Chemistry, sources, separations and structure, Raymond
Copper, George Nicola, CRC press, Taylor and Francis Group, 2015

(Other References)

?I'Ztttgzll::)l J. Mann, R.S. Davidson, J.B. Hobbs, D.V. Banthorpe & J.B. Harb, Natural
Products, Their Chemistry and Biological Significance, Pearson Education
Limited, 1994
THA Natural Products: The Secondary Metabolites, J.R. Hanson, The Royal
Society of Chemistry, 2003

Diger Kaynaklar Medicinal Natural Products, A Biosynthetic Approach, Paul M. Dewick, John

Wiley and Sons Ltd. 2001
Comprehensive Natural Products Chemistry, D. Barton, O. Mett-Cohn, K.
Nakanishi, Pergamon Press, 1999

Odevler ve Projeler
(Homework & Projects)

Farkh 6zellikteki dogal Girtinleri tanima, yapilarini aydinlatma ve bu drinleri
piyasadaki mevcut katisik trtinlerden ayirt etmek icin gereken
kromatografik ve spektroskopik bilgileri yerinde kullanma ve pekistirme igin
odev verilecek; alinan puan basari notuna katilacaktir.

Identification and structure elucidation of different natural and synthetic
products via spectroscopic data will be given as homeworks and the
average of benefit use of those data will be scale of the students grade
which then will be influenced in final grades.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlari
2 4
(Midterm Exams) 0

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




