Compilation of CU questions: Organic synthesis and related
2022
1. How do you protect propane-1,3-diol? Write down the deprotecting agent as well. (1)
2. Give one example of each of the following — 1) illogical electrophile, ii) illogical nucleophile. (1)

3. Write down the synthetic equivalents of the following synthons —i) :CHO, ii) Ph . (1) i

4. Show the retrosynthetic analysis and the forward synthesis of the following TM. (2)

5. Define stereospecific and stereoselective reactions and explain the difference between these two & using addition of
triplet and singlet carbenes to Z-2-butene as an example. (2) &

6. Using Felkin-Anh model determine the stereochemistry of the major product of the fo}g@g reaction: (2)
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7. Show the retrosynthetic analysis and the forward synthesis of the follﬁ TM. (3)

Ph YPh

8. Provide possible modes of retrosynthetic analysi ‘ efficient synthesis for the following. Which mode is the better

choice? (2) é
. ;}@ Ph\/\/@
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9. Convert PhCHO to PhCOC@J ing umpolung strategy. (1)

10. Give one example of ea@bf the following — 1) illogical electrophile, ii) illogical nucleophile. (1)

11. Write down the mﬁtic equivalents of the following synthons — i) COOH, ii) *CH>,CH>OH. (1)

12. Using Fe{}&@h model to determine the stereochemistry of the major product of the following reaction: (2)
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Q-
ention two criteria for a good protecting group. Using appropriate protection-deprotection strategy, outline the

following transformation. (3)
HO OH 0] OH



14. Very dilute solution of ®-bromo aliphatic acids in butanone on boiling in the presence of potassium carbonate gives
lactones, but a concentrated solution of the same gives polymeric products. Explain. (2)

15. Show the retrosynthetic analysis and the forward synthesis of each of the following TMs. (3)
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16. Show the retrosynthetic analysis and the forward synthesis of the following TM. (3) @ |
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17. Give the product and mechanism of the following reaction. Explain how the addition of Me3 iC;vbeneﬁts the formation
of the product in the reaction. (3) % ‘

CO,Me
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18. Define donor and acceptor synthon with an example for each. (2) %Q

19. With the help of Felkin-Anh model, predict the product when @rﬁoin 1s reduced with LiAlHa. (3)
20. Synthesize the following from adipic acid. (2) %{

Ph
21. Show the retrosynthetic analysis and t@g synthesis of the following TM. (3)
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22. Carry out the following co@’}ion: (1.5 each)
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23. Prow synthesis for the following TM starting from cyclopentanone. (2)
3\‘} o
Me

24. Alcohols are often protected by forming OTHP derivatives. What advantages does it provide? Mention the protection
and deprotection techniques. (2)

25. Synthesise the following from cyclohexanone. (2)



26. How can you make the following compounds from ethyl acetoacetate? (3)
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27. How can you make the following compounds from ethyl acetoacetate? (3)
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28. Write down the synthetic equivalents of the following synthons: (2) @a
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29. Show the retrosynthetic analysis and the forward synthesis of ;@gﬁowing ™. (3)
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30. Show the reagents for protection and deprot@n of the following compounds: (3)

.\e) Ha
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31. Show the retrosynthetic analysis #ind the forward synthesis of each of the following TMs. (2+3)

32. Using 111@ synthon, carry out the synthesis of the following TM. (2)
& 7
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33. Synthesise — 1) 2,5-dimethylcyclohexanone from cyclohexanone, i1) the following TM from diethylmalonate. (3)
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34. Suggest a synthesis of the following diketo ester starting from ethyl acetoacetate as one of the synthetic precursors. (3)
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35. Synthesise the following compound using Favorskii rearrangement. (2)

O QO

36. Using Felkin-Anh model determine the stereochemistry of the major product of the following reason: (2)
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37. Propargyl bromide is an illogical electrophile. Explain with a suitable exa; Pif'-/ (2

C

38. Show the retrosynthetic analysis and the forward synthesis from e; ﬂg& ilable starting materials for each of the
following TMs. (3) %\,
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39. How are 1,2- and 1,3-diols protected during a s nthéa%‘? Show the deprotection procedure as well. (2)
oua

40. Show the syntheses of each the following COS’ s showing retrosynthetic analysis. (3)
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41. Show how the following co d can be synthesised starting from diethyl malonate. (2)
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43. Show the retrosynthetic analysis and the forward synthesis for each of the following TMs. (3)



44. Outline the synthesis of the following compound from diethylmalonate. (2)
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45. How can you make the following compounds from ethyl acetoacetate? (3) Q
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46. Justify the statement that “all stereospecific reactions are stercoselective bu %éoselective reactions are not
necessarily stercospecific”. Give proper examples. (3) :

47. The alcohol functional group is often protected by making its ~butyl ether EOH to ROCMe;. What advantages does
this #-butyl group provide? Mention the protection and deprotection tech&%&_

Ph @V(b)b\/cma

o HO Ph

48. Using the protection-deprotection techniques, outline the follow‘i'é%n formations: (3)

OH OH OH OH
i) OEt

]
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49. Illustrate the use of acyloin condensation for the@-egis of large rings. Discuss the role of TMSCI which can be used
to improve the yield. (3)

50. Describe the synthesis of each of the f@ Ms with proper retrosynthetic analysis. (2 each)

. O o 0
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51. Enamine of Z-mﬁglcyclohexanone on treatment with methyl iodide followed by hydrolysis furnishes 2,6-
dimethylcyclohexa ’r‘ﬁfgnly. Explain. (2)

52. Trace th@ ay of formation of 4,4-dimethyl-2-cyclohexenone from methyl vinyl ketone and Me;CHCHO. (3)

@@ 0
O 7©
“Two possible disconnections (a and b) for the TM is shown below. Obtain a pair of suitable synthons from each

disconnection and indicate the umpolung synthon, if any. Give synthetic equivalent for each synthon. (3)

o) O



54. Using umpolung synthesis, show the retrosynthetic analysis of cyclobutanone from formaldehyde and 1,3-
dihalopropane. (2)

55. Using protecting group strategy how would you bring about the following transformations? (3)
OH

O
i) H2N/\002H —_— HZN/\COZEt ii) MCOZEt )\/\/\Br

56. Draw the Felkin-Anh models for (S)-benzoin and show the reaction with CH3;Mgl and give the p lgd)
stereochemistry of the major product formed. (2) '

57. Give retrosynthetic analysis and carry out the synthesis for each of the following TMs: (3 for 1), 1.5 for @ i) each,

2 for iv))
O
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58. Identify X and Y in the following sequence of reactions. (3) @
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59. Show the retrosynthetic analysis and carry out the S)&es s for the following TMs. (3)

@_/COOH

60. Provide the synthetic equivalents for,t @bwmg 2
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61. Propose a synthetic route i i i i
produced after retrosynthesis.{3)
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63. Propose a synthetic route for the following TM. (2)
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65. Explain with proper examples, donor and acceptor synthons. (2) C
66. Discuss how Zeigler applied high-dilution technique to improve the yield by alicylic ring compo ive an example.
2)
2014 it

67. Identify A to D in the following sequence of reactions. (3) %

Acetone (1 mole) + NH; i) NaOEt (2 moles) i) Nao@ heat

Ethyl cyanoacetate EtOH A ii) CHal, ~ 8 B)'ﬁég? S -2C0,

(2 moles) ,\

68. Provide suitable synthetic equivalents for the following synthons: (?%Q |

@ ¢’ - e
i) COOH ) 1.6 Con HC—COOH iv) Ph
69. Justify the statement that “all stereospecific reactions alg stereoselective but all stereoselective reactions are not
necessarily stereospecific”. (2)

70. Show the retrosynthetic analysis for each 0f-8f0;0wing TMs and show the respective forward syntheses. (3)
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71. How can the following TMs b‘éQ&e from the precursor shown? (2)
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72. Using @t cting groups to transform: (3)

\@ OH OH Br
O O — O et —
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73. How would you prepare the following molecule using Claisen ester condensation reaction. (2)
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74. Using Felkin-Anh model explain the formation of the major product in the following reaction: (3)
0O

Me%fau i) CHalLi
3 ii) H;0%®

PH H

75. Very dilute solution of w-bromo aliphatic acids in butanone on boiling in the presence of potassium carbonate gives
lactones, but a concentrated solution of the same gives polymeric products. Explain. (2) ‘
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76. Show the retrosynthetic analysis for each of the following TMs and carry out the synthesis. (3) ‘ '
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77. Explain the following terms with proper examples — synthon and umpolung. (2) %

g reaction: (3)

78. Using Felkin-Anh model explain the formation of the major product in the foll

o _
Ph% i) MeMgl, Et,0 &
E Ph " ©] ¢
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79. Outline the synthesis of the following TM from ethyl acetoac% .)

COOH
80. Define diastereoselectivity and enantioselec 'vitymh suitable examples.

81. Discuss how Zeigler applied high-dilution que to improve the yield by alicylic ring compounds. Give an example.

3) .
82. How would the following TM be n@, diethyl malonate? (3)

ﬂO' CO,H
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83. Explain the t@gnthetic equivalent and functional group addition, giving example in each case. (3)

84. Show t osynthetic analysis and an efficient synthesis for each of the following TMs. (2.5 each)

N@ 0] o

O i) (0] i) CO,H iii})
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85. Mention two criteria for a god protecting group. Using the protection-deprotection strategy, outline the following
transformations: (1 + 2x3)
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i) H,NTCOH —= “CO,Et

86. Predict the major product of the following reaction and justify. (2)

EtCH(CI)\”/Ph NaBH,4, EtOH ‘@

(0]
(S)-isomer

2011 %Q

87. What is meant by — 1) illogical electrophile, ii) illogical nucleophile? Give example in cachease; (2)

88. Show the retrosynthetic analysis and an efficient synthesis for each of the following 2.5 each)

COOH M CO,Me
) I:[ i) ><>—COOH i Y1 |
COOH & N

89. Two possible disconnections (a and b) for the TM 1s shown bel \gﬁain a pair of suitable synthons from each
disconnection and indicate the umpolung synthon, if any. Give synth{hf quivalent for each synthon. (3)

90. How can you convert EAA into the followinétv:ﬁ/ls? (3)
o}

O,Et i) CO,Et

i,
4 \2 Ph
91. Predict, with reasons, the n@product of the following reaction. Is the reaction enantioselective or diastereoselective?

3)
O (S)-EtCH(Ph)CH,MgCl

CO i-PrCOPh
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92. What do@mean by electrophilic and nucleophilic synthons? Suggest the synthetic equivalents of: (1+3)

@ ) gz ; (8
i) H,C” "~ OH i) HaC” 0 i) :CH,

Qﬁow the retrosynthetic analysis and an efficient synthesis for each of the following TMs. (3 each)
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94. How can you convert — 1) cyclohexanone to 2,6-dimethylcyclohexanone, 11) EAA to X? (1.5 each)

o O

x= M _J__coet

95. Using a suitable protecting group, convert EAA to 3-oxobutan-1-ol. (2)

96. Show the pattern of latent polarities of an 1,4-dioxygenated and an 1,5-dioxygenated functions, and hence discuss their
suitable disconnections in terms of retrosynthetic analysis. (3)
97. Predict the major product of the following reaction. State the rule that you would use for your prediction. (@' '

MeMgl

(S)-2-phenylpropanal

2009 %‘Q

98. Show the retrosynthetic analysis and an efficient synthesis for each of the following TMs. (2,5 ach)

OCH; &
i) \ch%;t i) %3@®

99. Starting with simple acyclic compounds, show how you would pra@e following TM. Give the retrosynthetic

analysis in favour of your pursuance. (2.5) % '
s
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100. Write the rationale behind the success of the high diluh% technique in synthesis of large ring compounds. Explain
your answer with a suitable example. (2.5)

2008

101. Show the retrosynthetic analysis and an ¢ t synthesis for each of the following TMs. (2.5 each)

0 - 0 0
/b:coza éq/coza Et0,C
i) ii) iv) v) <:‘E:\l\
Ph Ph o) COzEt o) o)

102. Write down the str cfgg including the stereochemistry of the intermediate and the final product of the following
reaction. (2) %
‘Q MesSi O
i Q : i) RMgX
0 }\rl"' ii) NaH
103. l%@:y A, B and C of the following reaction. (2)
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104. Predict the major product of the following reaction and justify your answer. (2)
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105. Suggest a synthetic equivalent for each of the following synthons: (1 each)
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107. What is the major stereoisomeric product of the reaction? How %oﬁ synthesize the other diastereoisomer of the
product of the following reaction? (3) *é’

(R)-PhCOCH(Me)CH,CHs b ) LAl
¥ ii)Hz0®
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108. Show the retrosynthetic analysis and an efﬁcie}@ﬁesis for each of the following TMs. (2.5 each)

i) j\/O[' ii) ’&j\ i) jj)\/\j\ iv) é\
Me Ph Q Ph Me OH Me

109. Predict the major product oﬁ@;ﬂowing reaction and justify your answer. (2)

@) i
M i) PhMgBr
@ € 3 Me
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110. In prote 'n@'l‘aldehyde to a thioacetal, there is inversion of polarity at the carbonyl carbon but no such effect is
observed in f the oxyacetal of the aldehyde. Explain. (2)

111. %@e the following transformations: (2 each)

Otv cl o 0

o o 0 cl
COLH

T e
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112. Show how you may use a cyclic acetal to carry out the following transformation:
Ph pn
oﬁ/ CO,Et o\\Q/K
- = OH
2006
113. How can you convert BrCH>CH,CHO to Et-C=C-CH>CH,CHO? (2)

114. Write the retrosynthesis of the each of the following TMs in two different ways. Give one synthetic _@-fbr
preparation of the both TMs. What happens when the two compounds are separately heated with et@ -alkali?

(1+1+1+1) X 2
O 0 %Q
: O

115. Mention two criteria for a good protecting group. Using protection-deprotection SU&W utline how one can achieve

the following transformation. (1+2) @

HOJI\(OH HO (0]
HO o

2005 »ch‘?

116. Reduction of 2-heptanone with (R)-butan-2-ol in presence of Al 2-buthoxide gives (R)-3-heptanol. Explain with
mechanism. (2)

117. Explain the terms synthetic equivalent and fu%ﬂ%roup interconversion with suitable examples in each case. (3)

118. Discuss two different retrosynthetic pathways for the following TM. Which pathway will lead to a more efficient
synthesis of the TM and why? (4)

AN
»Q’Q AH/Lcoza

119. Explain, with pro%examples, the terms umpolung, illogical electrophile and illogical nucleophile. (3)

2004

120. Show the retro@hetic analysis and an efficient synthesis for each of the following TMs. (2 each)

0 Me H

L]
Kw\ EtO,C CO;Et

@ . , = “COOH
@ i) ii) || i)
0 Me H Me

0
Qf)escrlbe a suitable synthesis where benzaldehyde may be utilized as an acyl anion equivalent. (2)
2003

122. Explain, with proper examples, the terms synthon and functional group interconversion. (2)
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123. Show the retrosynthetic analysis and an efficient synthesis for each of the following TMs. (2.5 each)

Me Me o
CO,Et Me o
i /in[ i) \ij/\Me i Phogasg A
o] @]
124. Predict the major product of the following reaction and justify. (3) O
O Et Me
Me % A i) PhMgBr, Et,0

o H

& i) H;0@ ‘

125. Trace a possible retrosynthetic pathway for the synthesis of the following compound: (2) 2,

Me
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