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CHEMISTRY — GENERAL

Paper: DSE-B-1

(Green Chemistry and Chemistry of Natural Products)

Full Marks : 50

Candidates are required to give their answers in their own words

as far as practicable.

√õ∂±ôL√ø˘ø‡Ó¬ ¸—‡…±&ø˘ ¬Û”Ì«˜±Ú øÚÀ«˙fl¬/

1/ Œ˚-Œfl¬±ÀÚ± fl≈¬øh¬øÈ¬ ï20øÈ¬ó õ∂Àùüı˛ Î¬◊Mı˛ ±› – 1×20

ïfl¬ó Œˆ¬±¬Û±˘ øı¬Û˚«À˚˛ı˛ ÊÚ… Œfl¬±Úƒ ı˛±¸±˚˛øÚfl¬øÈ¬ ïchemicaló ±˚˛œ øÂ˘∑

ï‡ó ı˛±¸±˚˛øÚfl¬ øıøSê˚˛±˚˛ ¸±Ò±ı˛Ìˆ¬±Àı ı…ı˝+Ó¬ Ó¬±¬Û˙øMê Â±h¬± ’Ú… ≈øÈ¬ øıfl¬ä ˙øMê Î¬◊»À¸ı˛ Ú±˜ fl¬Àı˛±/

ï·ó ’±˘C±À¸±øÚfl¬ ˙s › ˝◊ÚƒÙË¬±À¸±øÚfl¬ ˙Àsı˛ ˚Ô±SêÀ˜ ¤fl¬øÈ¬ fl¬Àı˛ Î¬◊»¸ øÚÀ«˙ fl¬Àı˛±/

ï‚ó õ∂‰¬ø˘Ó¬ Ó¬±¬Û˙øMêı˛ Z±ı˛± øıøSê˚˛±ı˛ Ó≈¬˘Ú±˚˛ Œ¸±ÀÚ±Àfl¬ø˜fl¬…±˘ øıøSê˚˛±ı˛ Î¬◊¬ÛÀ˚±ø·Ó¬±&ø˘ fl¬œ∑

ï„ó ø¢∂Ú Œfl¬ø˜ø¶Üòı˛ ÊÚfl¬ ı˛+À¬Û ¬Ûøı˛ø‰¬Ó¬ ≈˝◊ÊÚ øı:±Úœı˛ Ú±˜ Œ˘À‡±/

ï‰¬ó ¤fl¬ õ∂fl¬±ı˛ ıÊ«… ¬Û±ÀÔ«ı˛ ïwaste materialó Ú±˜ Œ˘À‡± ˚± ı˛¸±˚˛Ú±·±Àı˛ Î¬◊»¬Ûiß ˝˚˛/

ïÂó ˝±˝◊ø¢∂Ú ïHygrineó Œfl¬±Úƒ ’…±˘fl¬±˘À˚˛Î¬ ¢∂nÀ¬Ûı˛ ’ôL·«Ó¬∑

ïÊó ‘Isoprene rule’ fl¬œ∑

ïÁ¬ó ø¢∂Ú ^±ıÀfl¬ı˛ ïgreen solventó ¤ı˛ ˜±ÚG¬&ø˘ ïcriteriaó Œ˘À‡±/

ï¤ûó Œfl¬±À˝ø¸ˆ¬ ¤Ú±øÊ« ŒÎ¬Úø¸øÈ¬ ïCEDó fl¬œ∑

ïÈ¬ó Critical Miceller Concentration (CMC) ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

ïÍ¬ó Supercritical Ó¬ı˛˘ ïfluidó fl¬œ∑

ïÎ¬ó ’±À˚˛±øÚfl¬ Ó¬ı˛˘Àfl¬ ïionic liquidó Œfl¬Ú ø¢∂Ú ^±ıfl¬ ı˘± ˝˚˛∑

ïÏ¬ó øÚÀfl¬±øÈ¬Ú Œ˚Ã·øÈ¬ı˛ ¤fl¬øÈ¬ ø‰¬øfl¬»¸±˙±À¶a ı…ı˝+Ó¬ Î¬◊¬ÛÀ˚±ø·Ó¬± Œ˘À‡±/

ïÌó ˝±˝◊ø¢∂Ú ’…±˘fl¬±˘À˚˛ÀÎ¬ N-ø˜Ô±˝◊˘ ¢∂nÀ¬Ûı˛ Î¬◊¬Ûø¶öøÓ¬ Œfl¬±Úƒ ¬ÛX¬øÓ¬ Z±ı˛± ¸Ú±Mê fl¬ı˛± ˚±˚˛∑

ïÓ¬ó ’±À˚˛±øÚfl¬ Ó¬ı˛˘¸˜”˝ Î¬◊B‰¬ dielectric constants õ∂˙«Ú fl¬Àı˛ ¤ı— ¤˝◊ fl¬±ı˛ÀÌ Ó¬ı˛˘&ø˘ ^ıÌ ø˝¸±Àı ’±À˚˛±Ú±˚˛Ú fl¬ı˛ÀÓ¬

¬Û±Àı˛ Ú± ïnon-ionising solventó/ ıMêı…øÈ¬ ¸Ó¬… ı± ø˜Ô…± øÚÀ«˙ fl¬Àı˛±/
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ïÔó õ∂‰¬ø˘Ó¬ ΔÊı ^±ıÀfl¬ı˛ ïorganic solventsó Ó≈¬˘Ú±˚˛ ’±À˚˛±øÚfl¬ Ó¬ı˛˘ ı…ı˝±Àı˛ı˛ ¤fl¬øÈ¬ ≈̧øıÒ± Œ˘À‡±/

ïó ŒıÚÊÀ˚˛Ú fl¬À`¬ÚÀ¸˙Ú ïbenzoin condensationó øıøSê˚˛± ‚È¬±ÀÚ±ı˛ ÊÚ… ¤fl¬øÈ¬ øıfl¬ä ø¢∂Ú ^±ıÀfl¬ı˛ Ú±˜ õ∂ô¶±ı fl¬Àı˛±/

ïÒó fl¬…±È¬±˚˛øÚfl¬ ¸±ı˛Ù¬…±fl¬È¬…±KÈ¬ ïcationic surfactantó-¤ı˛ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

ïÚó Cyclohexane-¤ı˛ adipic acidí¤ Ê±øı˛Ó¬ ˝›˚˛±ı˛ õ∂øSê˚˛±Àfl¬ ø¢∂Ú ¸—À˙v¯ ïgreen synthesisó øıÀı‰¬Ú± fl¬ı˛± ˚±˚˛ Ú±

Œfl¬Ú∑

ï¬Ûó ’…±˘fl¬±˘À˚˛ÀÎ¬ı˛ ¸±Ò±ı˛Ì ·Í¬Ú ˙Ó«¬ ïgeneral structural featureó fl¬œ∑

ïÙ¬ó ¸ø˘Î¬ ŒÙ¬Ê øıøSê˚˛±ı˛ ïsolid phase reactionó ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/ Œfl¬ı˘˜±S ı˛±¸±˚˛øÚfl¬ ¸˜œfl¬ı˛Ì Œ˘À‡±/

ïıó ‘In water’ øıøSê˚˛± ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

ïˆ¬ó ScCO2 ^±ıfl¬ ı…ı˝±Àı˛ı˛ ¤fl¬øÈ¬ ’ ≈̧øıÒ± Œ˘À‡±/

2/ Œ˚-Œfl¬±ÀÚ± ¬ÛÀÚÀı˛±øÈ¬ ï15øÈ¬ó õ∂Àùüı˛ Î¬◊Mı˛ ±› – 2×15

ïfl¬ó Piezoelectric effect ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

ï‡ó ø¢∂Ú ı˛¸±˚˛ÀÚı˛ Œ˚ Œfl¬±ÀÚ± ≈øÈ¬ ÚœøÓ¬ ïprinciplesó Œ˘À‡±/

ï·ó ‘% Atom Economy’ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

ï‚ó ’±À˚˛±øÚfl¬ Ó¬ı˛À˘ı˛ ≈øÈ¬ øıÀ˙¯ Δıø˙©Ü… ïspecial featuresó Œ˘À‡±/

ï„ó bmim PF6 ΔÓ¬øı˛ı˛ ¸˜œfl¬ı˛Ì Œ˘À‡±/

ï‰¬ó ı˛±¸±˚˛øÚfl¬ øıøSê˚˛±˚˛ ’Ú≈‚È¬Àfl¬ı˛ ˆ”¬ø˜fl¬± ı…±‡…± fl¬Àı˛±/

ïÂó ¸±ı˛Ù¬…±fl¬È¬…±KÈƒ¬ ïsurfactantó fl¬±Àfl¬ ıÀ˘∑

ïÊó øÚ•ßø˘ø‡Ó¬ øıøSê˚˛±˚˛ Î¬◊»¬Ûiß ¬Û±Ô«øÈ¬ı˛ ·Í¬Ú ïstructureó Œ˘À‡±/ ¤˝◊ øıøSê˚˛±øÈ¬Àfl¬ ø¢∂Ú øıøSê˚˛± øıÀı‰¬Ú± fl¬ı˛± ˝˚˛ Œfl¬Ú∑

ïÁ¬ó Citral Œ˚Ã·øÈ¬ı˛ ≈øÈ¬ diastereoisomer ’Ì≈ı˛ ·Í¬Ú ïstructureó Œ˘À‡±/

ï¤ûó ˙”Ú…¶ö±Ú ¬Û”ı˛Ì fl¬Àı˛± –

15øÈ¬ fl¬±ı«Ú ≈̊Mê terpene ¸ ”̃̋ Àfl¬ ____________ ı˘± ˝˚˛ ¤ı— 25øÈ¬ fl¬±ı«Ú˚≈Mê terpene ¸ ”̃̋ Àfl¬ ____________

ı˘± ˝˚˛/

ïÈ¬ó (–) ˝±˝◊ø¢∂Ú ÊÀ˘ ’±À˘±fl¬ ¸øSê˚˛Ó¬± ïoptical activityó ˝±øı˛À˚˛ ŒÙ¬À˘ Œfl¬Ú∑

ïÍ¬ó ’øÒfl¬±—˙ Diels-Alder øıøSê˚˛± ø˜Ô±Ú˘ ’À¬Ûé¬± ÊÀ˘ ^nÓ¬Ó¬ı˛ øıøSê˚˛± Œ‡±˚˛ Œfl¬Ú∑

ïÎ¬ó ¸≈¬Û±ı˛ øSêøÈ¬fl¬…±˘ CO2 (scCO2) Â±h¬± ’Ú… ≈øÈ¬ ̧ ≈¬Û±ı˛ øSêøÈ¬fl¬…±˘ Ó¬ı˛À˘ı˛ ïsuper critical fluidó Ú±˜ ı˛±¸±˚˛øÚfl¬ ̧ —Àfl¬Ó¬

ïchemical formulaó ¸˝ Œ˘À‡±/

ïÏ¬ó E-Factor-¤ı˛ ¸—:± ±›/

K, toluene; ))))
Diethyl adipate
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ïÌó ‘Cavitation’ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

ïÓ¬ó Biomimetics-¤ı˛ ¸—:± ±›/

ïÔó ¸ı≈ÊÓ¬ı˛ ¬ÛX¬øÓ¬ÀÓ¬ ïgreener approachó catechol ’Ì≈ı˛ ¸—À˙v¯Ì ïsynthesisó Œ‡±›/

ïó Elimination øıøSê˚˛± 100% Atom Economy õ∂˙«Ú fl¬Àı˛/ Î¬◊øMêøÈ¬ ¸Ó¬… ı± ø˜Ô…± ı…±‡…±¸˝ Œ˘À‡±/

[English Version]

The figures in the margin indicate full marks.

1. Answer any twenty questions: 1×20

(a) Which chemical was responsible for Bhopal disaster?

(b) Write two names of alternative energy sources other than thermal energy used in chemical reactions.

(c) Write one source each of ultrasonic sound and infrasonic sound.

(d) What are the utilities of sonochemical reactions over conventional heating process?

(e) Name two scientists considered as fathers of green chemistry.

(f) Name one type of waste material produced in the laboratory.

(g) To which group of alkaloids, does hygrine belong?

(h) What is isoprene rule?

(i) What are the criteria of a green solvent?

(j) What is Cohesive Energy Density (CED)?

(k) What do you mean by Critical Miceller Concentration (CMC)?

(l) What is a supercritical fluid?

(m) Why is an ionic liquid called a green solvent?

(n) State one medicinal importance of alkaloid nicotine.

(o) Name the method by which the presence of N-methyl group can be detected in hygrine.

(p) Ionic liquids exhibit high dielectric constants and hence are non ionising solvents. State true or false.

(q) State one advantage of using ionic liquids over organic solvents.

(r) Suggest an alternative green reagent for benzoin condensation.

(s) Give one example of cationic surfactant.

(t)฀ Why is oxidation of cyclohexane to adipic acid not considered as green synthesis?

(u)฀ What is the general structure feature of an alkaloid?

(v)฀ Give an example of solid phase reaction (equation only).

(w) What do you mean by ‘in water’ reaction?

(x) State one disadvantage of using ScCO2 as solvent.
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2. Write any fifteen questions: 2×15

(a) What is piezoelectric effect?

(b) State any two principles of green chemistry.

(c) What do you mean by % atom economy?

(d) State two special features of ionic liquids.

(e) Write down the equation for the preparation of bmim PF6.

(f)฀ What is the role of a฀ catalyst in a reaction?

(g)฀ What are surfactants?

(h)฀ Write down the product of the following reaction. State why this reaction฀ is considered as green?

(i) Give the structures of two diastereomeric forms of citral.

(j) Fill in the blanks:

Terpenes containing 15 carbons are called ____________ and those having 25 carbons are called

____________.

(k) Why does (–)–hygrine lose its optical activity in aqueous medium?

(l) Why most of Diels-Alder reactions are faster in water than in methanol?

(m) Name two supercritical fluids along with formulae apart from supercritical CO2.

(n)฀ Define E-Factor.

(o)฀ What do you mean by ‘cavitation’?

(p)฀ Define the term biomimetics.

(q)฀ Write down the greener approach for the synthesis of catechol.

(r)฀ Elimination reaction has 100% atom economy. State true or false with explanation.

K, toluene; ))))
Diethyl adipate


