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SUBJECT　　　: CHEMISTRY T皿傭　: Two (02) hours

COtRSE UNFT　: CHE 2112 (Desc佃かe o7ganic chmistry &やec加oscapツ)

A腿wer four (04) questious o血y.

01. Answer呈出parts

(a) Identify血e reaction type (addition, elimination, Substitution) and draw瓜e

reactive intermediate invoIves in each reaction shown below.
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(24 ma血s)



(b) Fill in the missing reagents or intemediate fomed in each of the following

COnVer§1 0nS.

枠上∴戸上乱cH。

人〈。魅」→人丸二十轍_導入上、

(32皿紬ks)

(c) Based on血e given pinacol rearrangement of a diol, anSWer the questions given

below.

p措H

(i) State which product (from X and Y) will be fdrmed from血e reaction wi血

explana心ons.

(ii) Draw the possible mechanism for血e product formation mentioned in (i).

(24 marks)



(d) With necessary chemical reagents and intemediates show how you would carry

out following transfomations. (Hint: Protecting groups may invoIve in血e

reactions)

捌

人へ¥。H。

02. Answer型parts.

(a) Predict血e m年ior product of each of血e fo11owing reactions

腿

⑧C’3

害四国

陶囲

1. LDA, -780c

2. acetone,

3, H2,Pd

(20 ma血s)



(iv)

凡B「
1.皿うP

2. BuLi

3. Acetone

@) Provide synthetic equivalent for each given syn血on.

(i)　　　　　　　　　　　　　　　　　　　(iv)

ノし〉/

圃日

(iii)

㊥

各国国〇日国容量雪国

圏

(Ⅴ)

(C) Provide a complete mechanism for the fo11owing tran fomation.
0
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(32皿a血s)

(20皿a重出)

(宣8 m狐ks)



(d) Use血e following target molecule to answer the questions below.

⑱虹
(i) Ca調yOut a retroSyn血etic analysis for血e target molecule・

(ii) Provide a detailed synthetic scheme for the syn血esis of the target

molecule based on the retrosynthetic analysis proposed in (i)・

(30 m紬畦)

03. Answer塾PartS

(a) (i) List four main uses of Natural products in human life.

(ii) Why Natural Product Chemistry is important in the field of science (1ist

four reasons)?

(iii) State what is the most used extraction me血od for volatile oil extraction in

natural product chemistry.

(iv) If your target is to isolate almost all bioactive compounds from a

medicinal plant, Out Of gradient and isocratic extraction methods what is

the most suitable?

(30皿a血s)

(b) (i) Which property of an alkaloid is important in血e isolation of them from

aplant?

(ii) State why alkaloids are important to human being?

(iii) Structures of Ephedrine and Nicotine are given below・ Giving reasons’

categorize each into aHcaloid amine / true alkaloid.

HO

回国
NicotIne

(iv) Degradation and oxidation reactions are important in the structure

elucidation process of Natural Products. The following reactions have

been carried out in the structure elucidation process of piperine・
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胴囲四囲

2, HCI

HCl/ 2000c

Draw the structures of Pl, P2 and P3.

(40皿aェ露)

(C) (i) Highlighting瓜e comection points (appropriate carbons), Show whe瓜er

following compounds obey with isoprene則Ie.

晴題

(ii) Two struc調res (A or B) given below, Can be suggested for血e structure of

mycene. How can瓜e results of ozonolysis be used to con血m血e real

StruCture? Note: draw the appropriate structures.
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。鼻。呉
(A)

(B)

(30 m祉ks)

04. Answer型PaltS

(a) The chemical shift is one of the important parameters in NMR spectroscopy,

Which plays a major role in structure elucidation.

(i) Define血e tem chemical shift uSed in NMR spectroscopy.

(10m狐ks)

(ii) Giving reasons, indicate which hydrogen (Ha or Hb) will have higher

chemical shift value in the molecules A, B and C?

笥G罵声　等葦
B c

(15 m祉魅)

(iii) If you have been provided wi血IH NMR spectra of the above three

molecules (A, B and C), how would you assign血ese three molecules for

the given spectra? Note: aSSume that瓜e halogen does not con血bute for

SPln-SPm COuPling.

(15 m狐ks)

(b) In a magnetic field. the loosely held 7t-electrons in alkenes and alkynes affect

their lH NMR chemical shifts. In lH NMR spectra, Che血cal s珊s of alkenyl

PrOtOnS are Observed around 4.5-6 ppm while the chem王cal shifts of alkynyl

PrOtonS are Observed around 2.5 ppm. Briefly describe血is e任ect.

(20 m狐ks)
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〔c) The lH NMR spectrum below is shown for the molecule P with the

molecular formula of C4H7O2C=t shows an infrared absorption peak at

1740 cm-1. Giving reasons, PrOPOSe a Plausible structure for the molecule P.

(Integration ratio of the three NMR peaks are 3:2:2)

芝。離2`閲
里要堅田聖

容器

五号∴∴∴ 4.〇　　　三.与∴∴∴ 3.0　　　2・5 ∴∴∴ 2・0　　　巧　　1○○　　　0・与　　　0

(40皿a血s)

05. Answer型PartS

(a) (i) Explain how you would calcul.a記　degrees of vibrations of

linear and non-1inear molecules theoretically.

(ii) ``Theoretical nunber of vibrations is seldom observed’’・ Give鯖ve reasons

to support血is statement.

(24皿狐ks)

(b) Consider血e three isomers of mol∞ular fomula C3H60 given below.

Explain how you would use R spectros∞Py tO dis血guish血ese thee

molec山es. Identify one characteristic取al)SOrPtion for each isomer and state

it, s fea同LreS.

。*H3　H3。Oへ。H2　HO-『

A　　　　　　　　　　　甘　　　　　　　　　c

(12m狐ks)

(c) IR spectrum for a compound wi心血e molecular fomula C4H8O2 is given

below.
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(i) Gi脇g rea鋤§ SuggeSt Which is6mer given below best conesponds wi心

血e given IR SPeCtrum.

(ii) Assign four signals to the conesponding vibrations of瓜e molecule you

SuggeS記d.

貢。/ 〈乱　HX‾

、 C4H802了¥¥

潮
呈、了　’　汗

霊」上皿」
3〇〇〇　　　　　之0○○　　　　1〇〇〇

Wa>enU鵬と冶「 (cm-い

(28皿狐ks)

(d) (i) The ESR spectrum of a radical with a single magnetic nucleus

is split into four lines of equal intensity・ What is血e spin of血e

nucleus?

(ii) Predict and draw the expected ESR spectrum of methoxyme血yl radical

(CH3OCH2.). Clearly explain how the hyperfine splitting pattem is

Predicted in your spectrum. (I value of H is坊).

(36 mar露)

06・ A皿swer圭坦p狐s

(a) The molar absorptivity of 2・5-dimethyl-2,4-hexadiene in methanol is 13, 100 L

mol‾1cm‾1.

(i) Assuming the path length as l.00 cm, Calculate血e required concentration

Of this diene in meth狐Ol to give an abso血ance of l,6.
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(ii) What concentration of血is diene in me血anoI would give a 25%

transmittance?

(16 m狐ks)

(b) Eremophilone and allo-eremOPhilone are isomers. Using Woodward-Fieser

rules estimate血e ^ max value expected for血e lowest energy 7tつがelectronic

transition. Can you distinguish them by UV-Visible spectroscopy?

(Base value for six membered ring or acyclic enone = 215 rm; increment

Value for double bond extending coI互ugation = 30 rm; alkyl groups or

ring residues at α, β, 1, and higher positions = 10, 12, 18 respectively;

exocyclic double bond = 5 rm.)

閣　閣
Eremophilone A胸- eremOPhil one

(20 m狐ks)

(C) Electron impact ionization (EI) is a technique used to ionize the sample in a

masS SPeCtrOmeter.

(i) Briefly explain the above ionization technique.

(ii) Name　血ree o血er common ionization techniques used in mass

SPeCtrOmetry.

(24 mⅢks)

(d) The fo11owing compound generates血e fragments with m/z values given below

during its mass spectrometric analysis.

mI乙= 85

ml乙=9l

ml乙こ113

ml乙= 119

mlz = 162

皿/z= 176

①孟¥
調Iz = 204

(i) Draw壁堅fragmental structures match with the given m/z values.

(ii) Give a plausible mechanism for血e fomation of each fragment you

PrOPOSed in part (i).

(40 m狐ks)
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