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All questions are compulsory. Answer the sub-parts of a question together.

Q. No. 1. (i). The pKa values determined experimentally for the functional groups present in the tripeptide, Asp-Gly-Glu
are 3.1, 3.9, 4.2 and 8.0. A sample of this tripeptide is titrated from pH = 1.0 to pH = 14.0 with NaOH solution. Draw
the predominant structural form(s) and the corresponding charges existing on them, which will be formed in this process

of titration. Also, determine the isoelectric point of this tripeptide. [6]
(ii). Design a detailed synthetic strategy for the solution phase synthesis of tripeptide, Lys-Ala-Tyr, starting from [H2N-
CH{(CH2)sNHCbz}-COOH] or [H2N-Lys(Cbz)-COOH] [Do not use any abbreviations in the Scheme] [6]
(iii). Design a detailed strategy for converting Glycine to Histidine? [4]

(iv). (S)-Valine is an L-amino acid. Is (R)-cysteine, an L or D-amino acid? Explain with the help of Fischer projection of
L-cysteine. [2]

(v). A saponifiable lipid on basic hydrolysis gives a molecule of sodium palmitate, spingosine and disodium salt of
phosphorylserine. Chalk down the complete structure of the lipid (No abbreviations will be accepted). [2]

Q. No. 2. (i). Treatment of a polypeptide with an enzyme A yielded the following peptide fragments: WGA, AGTK, and
YLDR, while the treatment of the same peptide with another enzyme B yielded the following peptide fragments: GA,
LDRW and AGTKY. Further, a chemical reagent C typically used in peptide sequencing had no effect when allowed to
react with this peptide. Identify the primary structure of this polypeptide, and identify the enzymes A and B, and the
chemical reagent C? [5]

(ii). Design a detailed synthetic scheme for the synthesis of the drug candidate (D), utilizing logically the starting
material given in the box on left hand side in multiple steps. Show the structures of all intermediates. You may use any

other reagents/ solvents. [5]
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(iii). Propose a detailed mechanism for the following chemical transformation: [5]
(6]
N
\/q/o o'\N
H
0\> HCI
~NH » N
N EtOH/80 °C, 12 h N
(iv). Write the correct IUPAC names of the following heterocycles: [5]
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Q. No. 3. (i). Propose a detailed mechanism for the biosynthetic conversion of Geranyl Pyrophosphate to the following
monoterpene? [3]

Mechanism ?
Geranyl Pyrophosphate




(if). Carry out the following conversions by using appropriate reagents/solvents/catalysts from the given starting
materials. Show all the structures of intermediates formed during these chemical conversions. [5+5]

NO, EtOOC
(a). Aniline , AN (b). Ethyl acetoacetate (EAA) > | ,\? CHO
Nig H

(iif). A monoterpene KAKA (molecular formula Ci0H200) does not decolorizes Bromine water, but gives a red
coloration with Ceric Ammonium Nitrate solution. KAKA on heating with dilute sulfuric acid gives LALA (molecular
formula CioH1s), which decolorizes Bromine water. Ozonolysis of LALA followed by reaction with Zn afforded 3,7-
dimethyl-6-oxooctanal. KAKA on warming with CrOz gives another monoterpene MAMA, which gives a yellow
precipitate with 2,4-DNP reagent and a negative Tollen’s reagent test. MAMA on oxidation with acidified KMnO4 gives
another compound NANA (molecular formula C10H1803), which on further oxidation with KMnQj4 gives f-methyl adipic
acid. Deduce the structures of KAKA, LALA, MAMA, NANA. How many stereoisomers of the compound KAKA will

exist? [6+1]
Q. No. 4. (i). Deduce the structures of E-N from the information given in the following flow chart of chemical reactions.
(No marks will be given for partially correct structures) [10]
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(ii). Based on the information given in the following flow chart of chemical reactions, identify the correct structures of
O-X? (No marks will be given for partially correct structures) [10]
CH3OH/H? CrO; Zn(H o
. g)HCI Se, 360 °C
Steroid 0 Mild conditions warm Q R
. [C24H400s ] [ C25H4203] [ C25H4003 ] [ C25H4202 ]
[Brisk effervscence
with NaHCO3] & [Red colouration with PhMgBr (2 equiv)
[Red colouration with ceric ammonium nitrate] EtMgBr (1 equiv) water workup
ceric ammonium nitrate] water workup v
O Se, 360 °C
0
TSe, 360 °C CrO;
CH,COOH Y
W - «—— v - U 4%0_ T ¢ S Soda Lime X
C1oHoeO-~ 1 high temp. 3 heat
[ C19H2803] [ C19H300 ] [ C20H320:21] [ C22H360 | [ C23H3s02 1] [ CooHsg |




