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Chapter 1 - Bonding In Carbon Compoundg

l[]_l. What do vou understand by the term hybridization’? Diseuss sp, o
and sp* hybridization with suitable examiples.

Ans. Hybridization: - . .
Linus Pauling introduced the concept of hybridization in 193], 7

nvbridization isupureiynm!hcmmi:nl concept of mixing (Linear combinag
ofatomic orbitals, L
aearly similar energy, for cxample 25, 2p ot Is, 2p. In order to form a new
of arbitals which are of equivalent energy as well as
overlapping power. ;
(1) sp-hybridization: - :
In this type of hybridization one s and one p orbital of the vale
shell of central atom of the given molecule
arbitals as follows.

€= 15252

Crue = 1572820
Ip Hybridization
=

e wow
ID+I3 — 1= Excited state
3 p Isp ‘{;f
I"sp 1™sp

orbital orbital px and pz atmoic orbitals are
perpendicular fo each other and
to the linear sp-orhitals.

pz
PY

& + <D + = + O
H=1s % | f:] H=1s
e — PR
Two r bond and
one 5 bond in C=C

CAD) of atomic orbitals af dissimilar type (s, p, d, cie.)

in number with et

combine to form two sp hybr
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et us take the formation of acetylene: In acetylene hybridizalion of carbon
i5 sp. One 25 orbital blends with only one 2p-nrbital 1o Foorm two sp-hybrid

orbitals. In this ease two unhyhridized orbitals rematn. each with ane
electron.
In , the two-carbon ntoms are joincd by an sp-sp sima bond, Each

(I § carbon atom is also bonded iwa hydrogen atom by sp-s sigma bond, The two

prorbitals of one carbon then overlap with the two p-orbitals of other caroon
tor Form two pi bonds,

Characteristic of sp-hybridieation -
(i} 5-Charucter in sp-hybrid orbital is 30%.
(1) The angle between the hybrid orbital is 180°, Le. They are linear in shape,
(i) Energy of sp-orbital is minimum,
(2)8p* - hyhridization: -

In this type of hybridization one s and two p arbitals of valence shell
of central atom of the given molecule combine to form three sp?-hybrid orbitals
ay shﬂwg below

e

Let us take the formation of ethylene. To form sp> bonding orbitals,
carbon hybridizes its 25 orbital with caly two of its Zp-otbitals, one peorbital

remains unhybridized on the carhon atom.
Hyhridizatins
SRS

| {ﬁ"’i"{iht T

hTﬁ:iﬁIéi state oo
C,nsion = [HE1 252, 2", 3 set of sp* hybridized orbiral
e = [HE] 25207

o} ) . B

H=1s' %‘gﬂ i m@ﬂ H=1%

© A e o

H=1s \ He=ls

@0 ?__ﬂ il\c C’H

C <3 = N

. &h__ % WoOH
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(iii) Energy of sp*-orbital is more than sp-orbital.
(3) sp’- hybridization: -

In this type of hybridization one s and three p-orbital of valence sh
of central atom of the given molecule combine to form four sp® hybrid orbij
of equal energy. _ ‘

z
-

10928

Hyvbridization
- -

oy
-

N

1S . w—u

There are 109"28° angle between any two-sp3 hybrids orbital. They resul

Some important points about hybrid orbitals.
Increasing order of energy.
sp < sp* < sp’
Increasing order of bond length.
sp-s < sp’-s < sp’-s
* Increasing order of size of orbitals.

*

*
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In ethylenc tw 0-sp° carbon m_....._o__._an_ by a sigma bond T:_._:m:c:.& B Sc. I* Year - Chemistry 11" Paper - 4
the overlap of one sp’ orbital from each carbon atom. Both carbon alom _;: sp < sp’ < sp’
also unhybridized p-orbitals. which can be oriented parallel to each Other p‘—.ﬁ_aﬁ_ﬂ
there by overlap. Both lobes of the p-orbitals merge above and _F._csa: CH~CH=CH-CaCH (i) CH=C®N
overlap sidewise and forming a -bond. g m—u_ ﬁwuu .n—u‘ ..- m |, ﬁ_.
Characteristics of sp’-hybridization: - _ ks w ¥
(i) S-character in sp*-hybrid orbital is 33%. )

: T ; : 2. Defin ing?
(ii) The angle between the hybrid orbital is 1 20°% i.e. they are trigonal plane ‘u (a) w%:wﬂ.ﬂ.ﬂ " qh__“am._q_”“_q ““_mm._ (c) Bond (lmp.)
e ond energy. mp.

o W:P (a) Bond length: -

The distance between the nuclei of two bonded atoms are known as the

Sond length. Bond lengths of some important covalent bonds are given below: -

Bond Bond length (A)
H-H 0.74
c-€ 1.54
c=C .34
c=C 1.20
C-H 1.10
c-0 1.41

" sp' hybrid othitag ) Bond angle: -

The angle between the directions of two covalent bonds is known as
e bond angle. Hybrid orbital have directional preferences.

t
tetrahedral structure. b Hybridization Bond angle
Examples are methane (CH ). J sp : 180°
o | sp? 120°
L= _m”. umﬂ. Mﬁu, sp? 10928’
Cosme=157,28, 2p q " (c) Bond Energy: - .
J_:oo 28 Bond energy is defind as the energy need to break to the that
! H HHH, %ﬁ@ H [ articular bond of one mole molecule. The greater the bond energy, the stronger
H is the bond.
sp hybridization H Factor affecting the hybridization: -
o |Order of s character
q11] ] HEBEEN} Hybridization or | % s character | % p character |
i Unde 11111
[l L = s e Hybrid orbital ,
_ Hybridization ~ *P SPSPSP 3 25.0% 76.0% |
Ground state Excited state 4 wﬁ.o.ﬁ sp m;mu T c\o _ . r.,o
configuration hybridized orbital || SP 33.3% 66.6% _
e | sp 50.0% 50.0% |

Decreaseing order of s ¢character

sp> sp* >sp’

Hence grater the s% character of an orbital smaller will be size
sp™> sp’ > sp
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i)  For resonance compound should have conjugation.
__ ii)  All the conical form must be bonafide lewis structure.
@ ; * iii) The position of nuclei must be the same in all the structure.
, (iv)  Allconical form must have the same number of c_._nwm‘.ma electron.
g () Resonating structure must be planer,

S
Resonance energy: -
5P g pg The resonance hybrid is more stable than any contributing canonical
| .m@c‘n.Ea. The resonance energy is measure of extra stability of the resonauce
Bond length: - _J&JQ. It is defined as the difference in energy between the actual structure of
E%.Ui&wmﬂos Type of Boad _Q.Hm.nr A.M.L | species and the most stable canonical structure.
. carbon \ | Q.4 Arrange the following reosnating structure of Acrolein in decreasing
sp . C-C 1.54 11 order of stability. (2010)
7 &= . ! ,
sp c=C 1 .ww 0 . m_ve . m_vo
5P €=C 12 . CH-CH-C-H ~— CH,-CH=C-H — CH,-CH=C-H
Hence sp hybridization has shortest bond length : ) (1 . (111
Bond energy: - Shorter the bond length grater will be the strength ofpy Ans. (I)>(ID)>(1D) -
gm&ﬁnc: Bond energy (keal/mol) s ,
sp- sp” 80.0 | Q5 Whatishperconjugation and explain with example?  (2004,2008)
sp- —sp’ 122.0-145.0 Related Questions - o .
_ Sp —sp 123.0-199.0 Q.  Givethesuitable example describe the delocalization involving naﬂnwa
| - p conjugation. (2006)
Emn:.o.zmmwasﬁu - - _ ' Q. Writeshortnoteon Hyperconjugation. (2015,19)
s-orbital are more attractive towards the nucleus than p-orbitalsmi Q. ~ Writenoteson Hyperconjugation Resonance. (2018)

Ans. This is a one type of delocalization of electron, for delocalization,
molecule should have conjugate position however, hypercojugation involve
- m-overlap. This effect also called Baker Nathan effect who discovered the
hyperconjugation. It is also called as no bond resonance. It involves the
delocalization of sigma (o) electrons with n-electrons of a multiple bond when
they are in conjugation. This phenomena is called hyperconjugation.

@

E.EB_ will be more attractive than d-orbital. So grater the s-characterg
will be electronegative tendency of the atom. Hence the electronegal
order will be .m

sp> sp? >sp’

Q.3 Explain the term resonance. (2007,
ME. In the phenomenon, the two or more Lewis structure can be writi!! wf N ;
e true structure of a molecule, but none of them can be said to repres? H-CCH= CH, —— H-C=CH-CH,
uniquely, is referred to as resonance or mesomerism. The true structure of H 1
molecule is said to be a resonance hybrid of the various possible altem’
structure which themselves are known as resonatine structure or canof!
structure. Every two adjacent resonating structure mqou_,o?omnsﬁa by inse
a double-headed arrow between them. Thus the ben i c]
. actual structure of the ! 2
o | H-C=CH-~CH, ~— H
H® v

S}
== OIIO.TT

H

H

|

may be represented in the following two ways. . ; m_

0-0=0

Necessary Condition For Resonance: - A
(__For more details Visit Us At - www.winsomepublication:~
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This phenomena also called no bond _.mm.ﬁudmsnm. Grater the no. of B.Sc I* Year - Chemistry 1™ Paper - 8
hypercongugtaive structure, grater-will be m..,mw___d_ of the compound, On the 2:.2 hand, if the atom or group is less electrogegative than
m..o:&:.o: Pl zu.nm_.nc:w:mmto:” . hydrogen, it exerts a positive inductive effect (+1). i.c.. they repel or
D Imaomendhnisg s hybrid crbon such as arene, carbocation m_xmsa o release electrons away from themselves.

ey . This is a permanent effect, which gets introduced in the carbon atom chain
(2) With respect to sp* hybrid crbon, adjacent carbon (termed as o n.n:._uas E_as.m__ a.ca\m.ﬂc:_g (X) of different m_mm:o:mmm,_?_a‘ __,.n_.:.‘F_#;:c its one end,

have at least on hydrogen and hybridization of a carbon should be sp. Asa _.m_,E: of'this effect, _.:.m electron pairs o?:m_.: getdisplaced either towards
(3) Grater the number of o carbon hydrogen grater will be stability. (X) Cm more m_mﬁazmm.m:év or away from X (if less electronegative) and a

 polarity get introduced in the chain permanently.
; S T 20 Explanation: - ’ ___
Q.6 Explain the order of stability of the following . (2008) 865+555+ B+ () 5-
m// C.-C -C -CeX

|

ﬁ\.:wﬂnzu " RCH=CHR ’ \Uﬂomlm » W_wMO"Omﬂ_ _w.w

_ R
Ans. On the basis of number hyperconjugative structure we can explain the

the stability.

-
-

T

> RCH=CHR, > CH,=CH,,

»

- m.l-f.l
W_mﬂuﬁ.”ﬁum_mﬂu. >

“ﬁ..—lwlmﬂ »
o

Q.7. Explain inductive effect. Why does this effect decreases as the length of

carbon chain decreases? What is meant by +I and -I symbols?

Related Questions -
Q. What is inductive effect? Explain its importance.
Q.  Write short note on Inductive effect.

Ans: Inductive Effect: - )

Displacement of electrons along a chain of atoms due to the presence
of a polar bond is known as Inductive effect. This effect is a permanent effect.

(Imp)
ANE&_

Let us consider a carbon atom chain with group X having
electronegativity slightly more than the carbon attached to one end. |

X being more electronegative attracts shared pairs of electrons towards
itself and acquires a partial negative charge on the other hand acquires a
partial positive charge. The C; — X bond thus becomes a polar bond. The
group X will also influence other carbon atoms in the chain (C, C5 C, etc) but
as their distance from X increases the displacement of electron density towards

r

X also decreases.

1
Distance from X

This infer that inductive effect is distance depending.

Phenomena: -
Thus “The permanent displacement of electron pair density along

the chain due to atom of different electronegativity is called as Inductive
effect or Transmission effect”.
Type of Inductive Effect: -

ie, Inductive effect o

Hydrogen is chosen as a reference for the measurement of relative inductive

effect.
Some important characteristics of inductive effect are :

-(i) If an electronegative atom is attached to one end of the carbon chain, |

the flow of electrons is visible throughout the chain.
6685° 888 85 & &
C, = C =»C- C =
(ii) The electrons never leave their original molecular orbital.
(iii) The polarisation of electrons is always in a single direction throughout
the molecule. developing a permanent dipole moment.

(iv) Since the effect is transmitted through the carbon atoms, it decreases
rapidly as the distance from the source (e.g., Cl) increases. In practice, it
is ignored after the second carbon atom.

(v) Atoms or groups which are more electronegative than hydrogen, exert
nductive effect (-1). they pull electrons towards themselves:

negative i
Visit Us At - EEE.szmOSQUcU_mnmzo%
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It is of two.types —
(i) — I effect
| (i) — I Effect: -
_ The different atom/group have been arranged in decreasing order of
| inductive effect with hydrogen as the standard. If the inductive effect of an
| atom or group is more than that of hydrogen atom, it is called — 1 effect. The
| atom/group with — [ effect are electron attracting in nature.

(ii) + L effect

' Example: -
=NO; > -CN > =F > -COOH > -Cl > -Br > -1 > -OCH, > -C H; > -1l

- [ effect decreases.

(i) +I Effect: -

—_

/
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In case the inductive effect of an atom or group is lesser than :5:._ o .
: it i /eroup + effect ar o -Se. I* Year - Chemistry 11" Paper - 10
hvdrogen atom, it is called + 1 effect. The atom/grour ¢ m_aﬂs_ (i) Intramolecular hydrogen bonding: - It decreases surface area of the
i compound hence decreases melting point of the compound.
(CH,).C- > (CH;) CH- > CH;.CH.— > —CH,4

(¢) On solubility: -
Decreasing order of +1 effect

LN
7

. (i) _.:ﬁn:jo_mnim.q hydrogen bonding: - If solute forms hydrogen
bonding with solvent will be soluble in the solvent.

(2008, 2 ; . .:c Intermolecular hydrogen bonding: - Intermolecular hydrogen
»“00bonding decreases solubility of a compound.

Q.8 Explain the term Hydrogen bond with examples.
Related Questions -
7 : H 2 ] 1 el
Q. Whatdoyou mean by :vd-.om.m: conn_nm. How does it effect the _uo_sso.o Boiling point of 1-Buanol is greater than diethyl ether although
point and “vater solubility of organic compounds? ot fisve samemolecidar fortls v
As. "Hydeogen Bonciug: - : ; ., 'Ans: In case of I-Buanol, the formation of intramoleculr hydrogen bonding is
: The _Ew_:.m. oftwo wﬁsm <._mm3a_..omm: atom is known as :xa_.omm_wommmc_m while in case diethyl ether not form hydrogen bonding. For more
bonding and this hydrogen bridge is form in between an hydrogen and oniletail Please see the above question.
electronegative atom for e.g. - F, Cl, O, & N hydrogen bond are in two Jﬁﬁ_ )
(i) Intermolecular Hydrogen Bonding: -

. £ . ,v._o._o. Define the term aromaticity. Account for the aromaticity of
This type of hydrogen bonding occurs in between the molecules g yclopentadienyl anion and cycloheptatrienyl cation.

] (2013)
a compound e.g. H,O, NH;, HF etc. -
e Describe Huckel rule. (2014)
H LEeeers H—0=----H O----- ‘Ans.  Aromaticity:- Itis clear that benzene is an especially stable molecule.
‘A number of other compounds have a similar special stability, which is called
H 1 7 H

‘aromaticity. To be aromatic a compound must conform to all the following
riteria:
This type of hydrogen bonding occur between the atoms in sa 1) The molecule should be cyclic.

| aicilesiilE oF e molesle, . {2) There should be a p-orbital on every atom of an aromatic ring, i.e./€yclic
|

" Jmolecule must be fully conjugated.

o) ‘. 3) Aromatic rings are planar. This planarity allows the p-orbitals on every
mu atom to overlap.

C—H

(i) Intramolecular Hydrogen Bonding: -

{4) The cyclic arrangement of p-orbitals in an aromatic compound must con- -

" tain (4n +2) 7 -electrons, where n is an integer (0, 1, 2, 3.....). In other words,
romatic compounds have 2, 6, 10, 14, 18,...., © electrons.

These criteria for aromatic behaviour were first recognised in 1931 by Erich
Huckel. They are often called collectively the Huckel 4n + 2 rule or simply the

4n+2 rule.
. . Saliceylic acid g Huckel rule is also use for annulenes. Annulene is a general name for
I Effect of Hydrogen Bonding: - " monocyclic hydrocarbons with altemating single and double bonds. The ring
¥ (a) On Boiling Point: - |

size of an annulene is indicated by a number in bracket. since the carbon atoms
(i) Intermolecular hydrogen bonding will increase. Surface area of thédccur as doubly bonded pairs, an annulene must have an even number ‘ of

compound hence increases boiling point of uic substance. carbons. Thus benzene is [6] annulene, cyclooctatetraene is [8] annulene. The
(ii) Intramolecular hydrogen bonding : Decrease the surface area of thézeneral formula of annulenes is (CH),,.
compound hence decrease the boiling point.

(b) On Melting Point: - o .
(i) Intermolecular hydrogen bonding: - It increases surface area of theThe alkene 1, 3, S-hexatriene is not aromatic.
compound, hence increases melting point of a compound.

CH,=CH-CH=CH-CH=CH,
(— For more details Visit Us At - www.winsomepublication.in_/___ Shop Online at www.winsomecollection.co.in )
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Benzene conforms to the (4n + 2) rule because it follows all four
criteria.
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Paje |
1. 3, 5-hexatriene :

This compound has six = - electrons and all p-orbitals are sms__
However. this compound is not aromatic because the six m-electrong atey’
present in a cyclic arrangement, this compound does not meet the ¢r _5:_“,

aromaticity.
-, |
1

Toluene and biphenyl are both aromatic.
|
|

O—en O

Toluene Biphenyl

The benzene ring in toluene meets all of the criteria for aromatig
The methly group is a substituent group and is not nmz of the aromatic sy
of n-electrons. Each ring of biphenly is a moumqmﬁ aromatic m-electron g
tem. We do not count the number of x-electrons in both rings 82&:2
cause all of them are not part of one continuos cycle.

Huckel 4n + 2 rule of aromaticity can also be applied to fused p

nuclear compounds. This rule can also be applicable to cyclic, planar nﬁ
gated ions (cations as well as anions). .

©

&) :
Cycloheptatrienyl cation,
6 electrons aromatic

T —

Cyclopentadienyl anion,
more stable aromatic

Indicate the hybrid state of each carbon of the following species;

Q.11
CH,-CH=C=CH-C=N Zmnm_nmz 4
I
CH,~CH-CH, G
I v
sp’sp’ sp’ sp- spsp
Ans Pt to - MH -
? FO-O:_HO_._-ONZ Zlﬁ:. =
sp’ sp’
sp” spsp’
fo1d , u
H,C=C=CH, sp’ sp
111 $p’
v ofd
Q.12.  Arrange following alkenes in gmnqam_am order of length
bond.

—— 1 -ils Visit Us At - www.winsomepublicati
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JH/ VI... ’ N—— -
[ I il (3015
Ans.  II>1>101
Q.13.  Characterise the following species as aromatic, antiaromatic or
nonaromatic. (2015)
@ @ c
e n—
) @ o
2]
[ I ﬁ v
Ans. [ - Aromatic, II - Antiaromatic, [II - aromatic, [V - Antiaromatic,
1 Q.14. r»:%: of C-Clbond in CH, = CH - Clis shorter than in CH,-CH -Cl.
GE.:
Ans.  Itisclear from figure, vinyl halides can form partial double bond of

the carbon-halide. This can be explained in terms that the p orbital of the
halides can overlapped with the p orbital of carbon and thus giving the C-
halide bond a partial double bond character. While in case of ethyl chloride
such overlapping is not possible. Therefore, length of C-Cl bond in CH,=CH

- Cl is shorter than in OEM-OEM.Q.

No p orbital

Can interact adjacent carbon

s 0 10
OEMVOZIO_ CH—~—CH—l
> | ) ()
Vinyl chloride Ethyle chloride

P
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yectrophiles are Lewis acids. They may be netural or positively
. : - . s. They positively charged.
n—.-mﬁnmﬂ 2 - Mechanism Of Organic hﬂmm.uﬂo:m ) Netural electrophiles: - }
: . BF.BCI, AICI, BeCl,, FeCl.. SO, ete.
) Charged electrophiles: - .

Arrow notation: - B Ealt Acs e - B o ey B
In organic reaction movement of electron or flow of electron represent by Nuel e ki Fe, Ag", Cd ..W.LO NH". R", CH.CHCH. etc.
a curved arrow. The direction of curved arrow show the direction of flow of ucleophiles or an_mcv_.:__a reagents (Nucleo = Nucleus, phile = love): -
: . They are electron rich species. They have a tendency to donate elec-
electron. & & m pair. In areaction, a nucleophile attacks at the point of minimum electron
e hJO >C—0 nsity. They are also generated by heterolysis. All nucleophiles are Lewis
Full arrow show transfer of two electron. where as half arrow show transfer gpse. They may be neutral or ne gatively charged.
one electron. . ) Neutral Nucleophiles: -
v Y)Y Hemolysis .. : " . . . I .
X=Y ———— X +Y H NH;, R-NH,, H,0, R-0-H, R-C=0 etc.

Q1. Describe homolytic and heterolytic bond fission of covalent bond. {1ar2ed Nucleophiles: -
(200 h?mﬂ;-,omunzuz-zw n:dm.:mm.. etc.

Ans.  Fission of covalents bonds: - | the negative ions act as nucleophiles.
Bond fission is two types -
(i) Homolytic bond fission or homolysis: - action Intermediates: -Reaction Intermediates: -

Ifa no«ﬁwmam oond is broken in such a vay that mmo:.wozama SrouUp OF  The short lived species which formed by neutrolysis or homolysis during
atom takes one bonding electron then the breaking of bond is called homol ction are called as reaction intermediates.

sis. ~ | n_u:., A_Umd g
V.MW..% W R+ . \Carbeneeg: - CH,-C® (ii) Carbanion eg: CH. - C©
As a result of homolysis free radicals are formed. Homolysis is mme.oca&“ ¢ m_,:.. . n_.m..
by heat, sunlight and peroxide. . |
(i) Heterolytic bond fission or heterolysis: - v ) A_um CH,
If a covalent bond is broken in such a way that one bonded group orl) Free radial eg: CH, - ¢ (iv) Carbene eg: ¢
atom takes both bonding electron then the breaking of bond is called Emawo@.__ CH, CH.
sis. ;
XI@ S—— m . Jm\u ) Benzene eg: |
As a result of heterolysis cations and anions are formed.
g -3 Explain the order of reactivity in the nucleophilic substitution reaction.
Q.2. Define nucleophiles and electrophiles, and classify the following CH,=CH-CH, Br>CH,-CH, - Br> CH,=CHBr (2010)
accordingly - S. Inthe nucleophilic substitution reaction the carbocation is a intermediate,
o ) o o ) . Hmoc‘dsnm the stability of carbocation will govern the reactivity order.
(i) CH,CHCH, (ii) CH,CHCH, (iii) NH, (iv) AICI,
Ans. lassification of electrophlic reagents: - b A ter. Carbocation is stable but a ter. Carboanion is unstable.
1. Electrophiles or electrophilic reagents (Electro = electron, phile =10ve) .ﬁ . (2004)
They are electron dificient species. They have a tendency to mnnmw lated Questions - . o
tron pair from another molecule. In areaction, an electrophile attacks at I In each of the following which ion is more stable and why? (2012)
electron p A Shop Online at www.winsomecollection.co.in Iu

point of maximum electron density. They are generated by hetrolysis-
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CH.-CH-CH; or

CH, - CH - CH:
CH,
ation, there are three electron 1€

sitive charge on tertiary carbon-
abilize the neg

Ans. In tertiary nmzum,o
which stabilize the po

carbanion the all three methyl group dest s ;
tertiary carboanion already carry lager electron aw:m&.ﬁ on it and meth
group give another amount of electron density via inductive effect that mal R ©\<m83 orbital
“the tertiary carbocation unstable. _ /O' %
| W\ Da
Q.5 Discussthe stability of Carbocations. (2007, Noﬁu . .
Related Questions - 20 .>..E=mn the following free radicals in decreasi i
Q. Explain the stability order of primary, secondary and 31;:»9__@. ) sing; ovder aMwﬂ% %mw
carbocations.
Q. Whatare carbocations? Discuss their structure. (201 omm/
Q. Writenoteson stability of Carbocations- (201 CH3-CH* P ! nmwnom.nmu.
Ans. Carbonation: - | CH3
Reaction intermediates in which positively n:.&.mon.w nm_.w% mﬁ.o_.*_'um. The stability order is as
present, are called as carbocation. Positively charged carbon 1S SP hybridiz
and have six electron. Carbocation act as a electrophile. | CH
Stability of carbocation: - __ A . u/
| I CH,=CH-CH, > \xOIo ~ CH3-CH*
® H __ ‘ CH3
Vlo-_lA_ V_V|01A o > \ . .
P )7 Whatis carbanions? Discuss the stability.
) 5 _E_ﬁmn uestions -
). In each of the following which ion is more stable and why?
_ .. D : .
o € S) _ C.H.- c
Caio® > (it > CafCHy > CHrrCHCE > e CH, ORGH,-CR -2 e
. 2 ; Discuss the stability of carbanions. (2017)
" & & ns. Carbanions: -
R-C-R > R-CHR > R-CH, . Reaction intermediates in which negatively charged carbon
m_ﬂ : ﬁa is v._.n.manr are called as carbanions. Negatively charged carbon atom is
The above stability can be explain by the fact that > ﬁ_u:a_mma maa.nmﬁ_mm eight electrons. Carbanions act s a nucleophile.
tabilify of carbanions: - ,
Y (o)
bonion >CH=C

|I|I||I||I||||II . .
%.QEEE Carbanion > Ben

sentistry 1™ Paper ¢

B.Sc. I* Year - Chemistry [I™ Paper - 16

“ﬂ_uwwnw M__“M ,_Mu m“._a:a wm.%éa of any electron. The three bonding orbitals form
, the remaining p orbital is vacant. This vacant p orbital makes the

leasing methyl grq,

e Larbon atom electr i ives i

\While i ¢asq ar on deficient and gives it a positive char;
w e. i

" ve charge due %Em has a planar (flat) structure having all the three s b m i - nm&onﬂ:ms
lhe bonds angles of 120° between them b

1|
zyl Carbonion > Allyl Car

(i) Inductive effect stability of alkyl carbocation or cabonium % Tpouer of g
oc + I power of group. y._om = mm >Allyl :
(ii) Z:Ec.o_. of resonating structure, greater the number of resonating struct e e o e
m._..mmﬁa_, will be .&m mﬁw:@. Carbonium > CH3>R—CH; VJ CH>R—C—R
(iii) Hyper conjugation: greater the number of :wﬁmgoa:mmﬁ:m struct R \
greater will be stability. ‘ | - R

_ The carbon atom 0 fcarbocation is Sp? hybri &.ooé stability can be explain by following way.

tion.co.in

Structure of ca rbocations:
t- www.winsomepubli

ation.in
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(a) Electro negativity of carbanion earbon: = X Qqy, 4 B.Sc. I* Year - Chemistry 11 Paper - I8
% ;i jonic carbon
Stability +x Electro negativity of carbant . A—@B —» A . B
@ & o % .* and B* are free radicals,
CH:CHz c:“ .M,: CH= I\ ?) Free radicals are very reactive
m,vm ap2 sp 1) They may be broadly classified into long live and short-lived free radicals.

o4, s character of carbanionic carbon order

(i) %o s-character in increasing order.

Q.38 Monochloro acetic acid is stronger than acetic acid.
Related Questions - o

Q. Chloroacetic acid is stronger than aceticacid.

Ans.

while in case acetic

is easier compared to acetic acid.
8
|
H-C-C-OH ~—

@

4 Electron withdrawing group, - I effect .
0]

C-OH =

Electron donation group + I effect

Q.9 Explain with example the characteristics, structure and stabili
free radicals. _

Ans: General Characteristics of Free Radius: -

NOand NO,.
Example: - ¥

ganic free radicals.

(b) Free radicals are formed by homolytic cleavage

(a) Free radicals are electrically neutral species containing one or more Unpd . henes are neutral, highly
electron. This definition includes atoms of elements and stable molecules]

>C.

atom) each of these has one unpaired electron. Many transition metal _5 Substituted carbene
also have unpaired electron but chemically they behave differently moa,s:,__v_m.

1H, - CH Phenyl Carbene, R - C-K
arbene,

2) Radicals may undergo substitution, addition rearrangement, elimination
nd fragmentation process.

i ility in increasing o : : ‘o
(i) Stabihty g order, 1) A radical produced in a reaction is capable of generating more such radicals

enerally three major steps are known in radical reactions. They are radicals

prmation (initiation), generation of new radicals (propagations) and return to
able molecular species (termination). _

(20tability: -
Monochloro acetic acid is more acidic because of -1 m.m,mﬂ preghe decreasing order of stability of alkyl free radical is
acid the + 1 effect present. Hence the formation of H?

is more facile in case of monocloro acetic acid due the bond breaking ie, _&829, number of hyper conjugation structure gr

he order of stability has been explained in terms of hyper conju gation. As we

eater will be stability
Triphenyl methyl > Diphenyl methyl > Benzyl > Allyl > 30 Allyl > 29

1lyl > 10 Allyl > Tertiary > Secondary > Primary
'his order can be explain with the help of resonance and hyper conjugation,

5 we know greater the number of resonating structure and hyper conjugation
.ﬁmmﬁaa will be stability.

.10 What are singlet-and triplt carbenes ? Discuss their stability and
cometry. (2005, 2008)

lelated Questions -

. Discuss structure and stability of carbenes

)., What are Carbenes? How many types of carbenes are there? Givea

ethod of synthesis for each.

. Write short note on the Carbenes. (2012,15, 16)
’ What are carbenes? Explain why triplet carbenes are more stable
(20an singlet carbenes. . (2013)

ns. Carbene:-

reactive carbon intermediates represented by

cH (Methyl radical "C(Ph . i) Carbenes are related to carbanions through %a. a- elimination reaction.
e ra 1 2 ® 2
u yl radicals) )5 (Triphenyl methyl radicals) ¢Cl AoEows The simplest carbene is which known as methylene CH, .

s are simply named as derivative of carbenes. For

Dialkyl Carbene, CCl Dichloro

Shop Online at www.winsomecollection.co.in
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(v) Hybridization of the divalent carbor olet carbon and sp? triplet. CH ul}i,ﬂ 7@ N LA CH ru_ql N w@,.“ L
- . : - - §1 5 S Tl N= |
i) m_uu..g&_.a carbene is of tWO .Qw:m:m_mﬁ___mQ 25+ 1is3, where s = numj ’ i # pyrolysis =
AM:V .m._.:u_:w.H nmacﬂ._n En“q..w_ﬁwﬁmnwwﬂm:m has two :_Eﬁpm.nm electron. In the mm% Diazirines on decomposition gives carbene
of spin electron. Hence tr1 N
i spin . A .
way siglet means sp : _ R,C : R,C:+ N==N
1 2
T +- IH.- R 2 i /,_
x/ = | /ﬂ.&u -._M ability of carbenes:- Generally, a triplet carbene (e. 2., m:“ )is 7.7 - 10 Kcal/
W\OAG Ty m\.@ X _c_m more stable than the singlet carbene ( CH, ). The triplet carbene has a
: _ _ +I_.+T.L wer energy because with two electrons in different orbitals there is less
g= +3 + ﬁ.nu.i 5= Ty 2 ectron- électron repulsion than that when both are in the same orbital. How-
<=0 = _:. ot ‘er, the nature of substituents has an important effect on the stability of
Spin multiplicity =25+ 1 Spin multiplicity el e rbenes. For example, as the substituents on the carbene carbon become
=2x0+1 =3 \tter pi electron donors, the stability of the singlet state increases and the
e g:um 1 p Triplet carbene glet state carbene becomes more stable than the triplet state carbene. Thus
sp’ singlet car

multiplicity
(viii) sp-hybrid carbene is always triplet carbene.
(ix) Carbenes are neutral electrophiles.
Generation: -

(1) In ¢ elimination step the carbon loses a group lectr
proton, and subsiquentally a group with its pair, usually a halide ion.

I
_ H
ImOIlMUIIO_ EEvENT

CHs
The generation of dichloro

-Cl =

_— Iwn i

CHa

e
Hsc—C—Cl

CHs

« Year - Chemistry 1™ Paper 4
2
of carbene may be sp? as well sp,

(2s+1)is 1. The one possible whens= 0 ie. means paired electn

without its electron pair, usually

carbene is mostly employed by treatment |

chloroform with a base, however, other examples are also known which are

(@  CCLCOO—:CCl+CO,

A

ich is more stable than CBr, .
(®) 7N _ e ,
¢ , 11 How to converge following.
Ph-H M Nal ; e R
(c) -Hg-C-F —=~ CF,+PhHgl + NaF C=C€ =C
| L H’ Sh z\/nﬁ/z (2012)
(2) The tow most important ways of forming :CH, are examples: the pho SEL u
of ketene . | CH, CH, CH, CH.
N _ Ne=¢/ CH,NJ/A Aol
— ey IS.
and its isoelectronic decomposition of diazomethane. M
(" For more details Visit Us At - www.winsomepublication.in ! Shop Online at Www.winsomecollection.co.in

erall
H,m_ﬂ state. this stabilisation is not possible in the triplet state whose p-

.Tosmﬂ dihalocarbenes, the most stable is the singlet difluorocarbene. This

locarbenes are more stable in the singlet state than in the triplet state. This is
cause a p-orbital of the hologen (X) with a lone pair of electrons can overlap
u\imﬁ:ﬁ_._m<mmm:ﬁ v-c&:&o?g singlet carbene, thereby stabilising the

bitals are not vacant. The resonating structures are:

ay
]

X

o
X= C:+—X— C:

_

e

h be explained as

. Since fluorine and carbon are in the same period, their p-
itals are of about the same size permitting more efficient overlapping. Fur-
rmore, of the C — X bonds, the C — F bond length is the shortest which
2in provides far more extensive overlap of the respective p-orbitals. On this

5is It can be concluded that the singlet CF, is more stable than CCC,
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Q.12 Which one of the following compound has inductive, mesomeriy,

hyperconjugative effect.

g

(i) CH, - CH=CH, "

A-R = A— B

BSe. I* Year - Chemistry 11" Paper - 22

(HCH,C1 . Foreg. Ci HO/H a_:_
. 5 CH MgBr v
(iii) CH,4 _CH=CH-C-CH; ‘ " Property:- CHY =
(iv) ﬁmunﬁzinznﬂzw | (i) Itis temporary effect.
Ans: (i) Inductive effect Q&Iwco..ao.:?m»fn effect | (i1) It takes place presence of a reagent.
(iii) Mesomeric (iv) Mesomeric , (iii) It involves the complete transfer of 7 electron and §* & & charge

develops.
Remark: | D3

For carbon hybridization first of all count the number of q-_oc_k

present on that particular carbon atom.
If  Numberofc bond

_ Foreg YC=0,-C= N etc.
Types of hybridization #

Zero sp3
One sp2 \C MM
Two * sp ] m@ ) .
Examples: - : Mrwo. In each of the following parts of ions,
() OF!O:HOEIONOE (ii) CH~C=N . . :
oL b b, .
sp sp Sp Sp SP spSP ] " OR

Q.13 Arrange the following alkenes in mnnc.m.,nn of decreasing ordel

carbon-carbon double bound length.

() CHCH=CH, (ii) CH,— CH=CH—CH,
CH; CH, . S
(iii) Wn = nM v Ans.(i)
CH, CH, : ) (1)
Ans: decreasing order of carbon-carbon double bound length Carbocation L is less stable compare ¢
i> i > iii mmm. and it become aromatic compound.

Q.14 Why 1,3-Pentadien is more stable than 1,4-Pentadiene? (I
Ans. 1, 3-Pentadien is more stable than 1, 4-Pentadiene due to in 1, 3-Pent
has a conjugate position and it stabilize through resonance while the 1

Pentadiene not have conjugate pasition.

@

Q.15 Explain «Electromeric Effect” with example. G.g
Ans: The effect that develops polarity in multiple bonded compounds (i) CH,-Gs C-CH, —
the approach of a reagent is known as electromeric effect,

Q.17. How will you bring about

(I

11 structure.

[ structure is more stable compare 10

(iv) It involves 7 electron only so it takes place multipl

i @ . ® P @
(i) CH,-CH=CH-O OR CH, =CH-CH-O

3 2] @
@i m:u-o:nom-o CH,=CH-CH-0

e bond.

(v) This effect takes place in the direction of more electronegative atom and
show by curved (v)  arrow. €.

which ion is more stable and

(2012)

o 11 anion because of 11 structure ion

the following transformations? (2012)

. (C___Shop Online atw
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W
R Sc | 1
The carbocation produced f wry It Pupet < a4
A__U more ﬂ._aiz,:?.,_:ahw‘_;_:._“_ _?..JH_.:S; from an alkyne is a vinyl cation with a
i 2 vhr cedl eor . . ) .
A ' charge than the ‘._rf__ﬁg_: “__)f _”p___f.iu:: ,”J_:»: pievmbsie sl selipin i
O & i €6 on with sp° carbon produ n alkene. Tt
E—— @/ﬁ;\ addition ﬁ.,m electrophile to an alkyne forms a much less stable inte lrecms
i than that in the case of an alkene. NS Simnesa
O We know th € ki,
—— : at .:umn:(.:w of a substance depends on the stability of
CH H “4 mo_..__o: 53.3.._2__53. Higher is the stability of reaction intermediate, more will
A— ‘/h ﬁ\ _ ﬂx_ - E.sa:_5£ of the substrate. Therefore, alkenes are more reactive than
: CeC.CH, laBos ¥ alkynes in electrophili iti ot ,
Ans. (i) CH.-C=C CH. Fridine i/ \CH. [ Y rophilic addition reactions.
o P
A R Vo
m_ o R-C=CR + E —= R—=C=C-R
A : e
@ N mI o Q Ju A vinyl cation
ii CH - (less stable)
(ii) C
/n” 1l P
O © R A e o ~
\OHO/ 4+ E ——= R—CH—-CH.E
(2014 H H Ssp

Q.18.  Which of the following are electrophile?

®
PCl,, SF. CH,=CH,, CH, -CH-CH, : CCl;-

€
Ans. CH, -CH-CH;- :0CL,

Mﬂhr:g of carbocation as reactive intermediate.
CH; CH;
(i) CH,- C |Q+IOE||.IVOEH|. O —-OH
CH, CH,
Br

ot and alkenes react with an electrophile E .

1Q.21.
; ; . . . . |philes?
Indicate the reaction(s) in which product formation takes place via '

|

An alkyl cation
(more stable)

g are electrophiles and which are nucleo-

Which among the followin
(2015)

HS CH,- CH, CH,-0O-CH,
1 1 \" v Vi

Ans.  1-Neutral electrophile, 11 - Nuc leophile, 11L: Electrophile, IV: Nucleo-

phile, V - Electrophile, V1- Nucleophile.

are electrophilles and which are nucleo-

Q.22. Which among the following

i 2
philes” 2016)

5 -CH= OIJ +HBr—— = = .
o , ' C.H, - C H-CH, ﬂe BH, (i) CN i)y C1” (W AICL, (V) H, 0 (vi) CH,- NH,
5 R Ans. ()BH,-E (i) CN N (iClT-E (iv)AICY,-E (V) H,0-N
(i)  cH,-CH,-Br—2%% 2iiidik s ,
"_ 3 2 CH,-CH =CH," _ ( Fén:h-zzm-z
__,_. Ans. Reaction (i) and (ii) |
I Q.20. Wh T— . ,__C.uw. In each of the following pairs of species which one is more stable?
-20. y alkene is more reactive than alkyne for electrophilic addition CH,
reactions. (2014 17 a e
Ans. Since alkynes are more .:smmEEHa than alkenes, it somehow seems (1) HC-CR- CH, and CH,~ n.
wrong for them to be less reactive than alkenes, This apparent anomaly i3 _ CH,
retionalised by examining the intermediates that are formed when alkynes and _ . -
L 2..=moamoo=mn:o:.oo._= )

( Shop Online at www.

—
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_ 0] o}
(i) (C,H,),C and H,C=CH-CH,

(ii)) CH, - CH, -CH, and CH,

() @ —— HOCCH,CH,CH,CH.CHO m

CH,-CH,-CH; |

°0— .

B |
Q01 () @ @

CH,
e CH,-CH=CH CH,-CH-CH
Ans. () CHs |nn;r (i) H,C = CH- CH, (i) CH, - CH, -y () B (2019)
: _“52_.,-2.__!@:., ~—1s CH,-CH,-CH,-OH

2 . turd g . | O (8]
O.u..n. Explain the given order of reactivity for nucleophillic substitutiong Ans, ~ (a) 3 KMnO,/H,0 neutral 0o
action. R-C=CH - > R-C-CH
- R-Cl+ °OH—"—>ROH+Cl 0] CHO
Ans. (b) N N: 22000 CHO
> [\ 5~ |5+ - . _1©Go through Q.34(d) page No. 88.
H-0! + R-X: —> mo---woﬂ.-x ——> R-OH +IX
s ) Cl
imolecular Transition state » _ NaNH,
Since there is only one bimolecular step in this mechanism, the rate NH.. - ww_.o
reaction will depend on the concentration of both R-X and OH'. This mechani "
is referred to as S, 2, and it involve transition state and given order follow o 1. Hg(OACL. HO ¢y -CH-CH,
same order of m.:Q_ cation stability. © CH, - CH=CH, > NaBH, vr
Q.25. Arrange following carbocations in decreasing order of their stab LBHTHE . Cu . CH.-OH
ity. CH, - CH =CH, 3 EH, L3
A—.v 2. ZﬂO—.—. _T_uou =
/\( /\{\ /\M\ 201 1Q27. Arrange given ca rbocations in decreasing order of their stability.
1 11 111 Give your answer with suitable reason(s):
Ans. [I>1>1I
/N @ (2019)
Q.26. Suggest suitable reagent(s) for the following chemical transformt (j) (i) (iii) ¢ H,- CH.
tions. ANE (]
00 | Ans.  (iD>(iD> O
a nn _ _ 2019)
@pg.c2c-H — R-CCH Q.28. Explain why CF, ismore stable than CCl,” < » ”u_m e
, n the same period, their p-Orol
Ans,  Since fluorine and carbon are i erlapping. Furthermore, the

1 For more details Visit Us At - is‘s.i_:aoamucc:om:% C
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NH.

of about the same size permitting more efficientov
th is the shortest whic

C-X bonds, the C-F bond leng
extensive overlapping of the respective p-orbital. Ont

is mosc stable than CChy -

infer that CF, .
|I..I|Il||.|.||ll|-|||ll.|| -
Shop Online at WWW¥. ———— at www. E_smoaono__on:o:.no._z
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Chapter 3 - Streochemistry Of Organic Compoung wﬂwmw”_ﬁ_ﬁ__nw_ omie. pales el e vl
( s § sible into two equal halves, COOH _~
Alkanes & Cycloalkanes (iit) Molecule should not have center of |
Sb— . - symmetry. H—C'— OH
Compounds that have same molecular formula but different atmoic arrangmg (iv) Molecule should not have alternate |
are called isomers and such phenomenon is called as isomerism. e.g. axis of symmetry. s

k Tartaric acid has two chiral -
CH,CH,OH and CH; ~O-CH; | chira ow%ﬂ “m”wuﬂamq” ﬂ#g?

Both compounds have same molecular formula but they are not identical, 0
of two. one is alcohol and other one is ether. J Ji ekits i fud differeit] *EHORICOOH
There are following types of isomerism. RECAL OIS

. . e muOOI ﬂODI & 50% d form and
= —— ——— |* fog-bR oHeGRE  HER-ER O setfeiedd
Structural isomerist _wﬁm_.mmowmo_sm:g_ 1 Om.lm -H :lﬂ —-0OH :Im — OH ratio
Chain isomerism COOH O.OOI COOH |
Position isomerism [ | ; ( ( (
Functional isomerism | Conformational Configurational d or(+) £ or(-) Mesoform Racemic mixture
Metamerism Lot i isorerism | 1l 11 v
AmEcBa_._wg._ | (i) dor (+)tartaric acid:- Structure I will rotates the plane of polarized light to
| | | the right Lo
Geometrical Optical A”v _m. M.. (-) tartaric acid:- structure [ will rotate the plane of polarized light to
i i ; : the lett.
isomerisim isomerism . C
= (iii) Meso form: - The structure I will'be optically mactive. Since the rotatory
is st - lecule is balanced by that of the lower half.
Q..  What is stereomerism? Di st : .| power of the upper half of the mo . .
tartaric acid etism Diséuss the optisal lsgpterisnt ot laskic Such type of optically inactivity is due to internal compensation. .
Other Related Questions - cu (iv) Recemic Mixture (dl) or + .wo:s- Recemic mixture are optically inactive,
Q. ©  Mention necessary condition for an organic com | it is due to external compensation.
cally active. ® m BBt 5 e oy Lactic acid exists in three-stereoisomer form. i

Q. Discuss the condition for optical activity. (201 . 50% d form + 50% I form i.c. 1:1
Ans.  Stereomerism: - _ COOH n.A_uoz
|

The compound which have the same molecular and stru¢ g — C — OH OoH—C —H

Eﬂ_ formula but differ in the arrangment of atoms or groups in space withil | | -

their molecules are called stereomers. This phenomenon is known a - 8, s Racemic mt
StareherL. 4_ d or (+) form 1 or (-) form . )
Condition for optical activity: - |+ or d form = (+) lactic acid rotate the plane polarized light in clockwise.

) lactic acid rotate the plane polarized light in anticlockwise.

The necessary and sufficient conditi : s i . _orlform= (- .
) ondition for optical activity is that the = this is optically active due to external Compensation.

molecule should be dissymmetric i.e. should have no element of symmetry Racemic mixture
Molecule should be dissymmetric molecule if it has .
(i) Chiral carbon or chiral center. Those carbons are chiral carbon which have fouf Q2.  Write &:w_.ﬁ HosERER (2015)
different group or subsistent €.g. _ (i) Chirality
(ii) Molecule should not have plane of | ql Shop Online at ,z,zé.im:mo:._moc___mnmo:.no...: 753
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(1) Absolute configuration I
Ans.  Chirality: - ﬁ
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The term chiral was first introduce by Kelvin, Object or |(2) If the two group atom or subsequent atom have the same atomic nuniber.
ecules which are not suprimposable on their mirror i . R The atomic number of second atoms determines the order (i.e. consider one
primj theiwr mirror image are called chirg)

said 1o posses chirality. Chirality is the essential properties for exhibiting g oot Ry

cal activity.

A carbon bonded to four different atoms or group i

J
s called chip
carbon and such molecule should posses chirality.

CH,—CH—CH—CH,

- Br I ,
(i) Absolute configuration (R, S-Nomenclature): -

..»nﬂ:m_mﬁm:m_m_.__,msm_dms.oﬂqmaamoqm_.o:ﬁmm..mnm__&mwmo?,
configuration. R.S nomenclature based on absolute configuration. This m«_
tem of nomenclature is also called as Cahn-Ingold-Prelog nomenclature. Tk
R.S nomenclature system involves two steps. | .
(1) The four ligands (atoms or groups) attached to the chiral centre are n
bered in sequence of priority according to sequence rule.

(11) After numbering the ligands, the molecule is imagined to be oriented so
group of highest number (lowest priority) is directed away from the obsery
(m fischer projection placed on top or bottom). Now the remaining three gro
is viewed in the increasing order of number (i.e. in decreasing order of priority
If eve revel in clockwise direction the configuration is specified ‘R’, while
case the eve avel in anticlockwise direction, the configuration is specified *

Example -

Q3. . Discuss the sequence rule.
Aps Seguence rule: - .

The priority of the four ligands attached to a chiral centre al
decided by applying the following sequence rules.

P ;

nTm._I_” ¢

ch
m/_ \ﬁ_._-n,:.

C=C vaas group have same atom

cicH” ./GIH-.MI_ hence we move to next atom

ame rule apply in R, S system.
3) Double and triple bond are counted as if they were split into two or
M?.mn single bonds, respectively, for e.g.

Group treated as if it were
H
i -C-0-C
rﬂHO (0]
c ¢
-C-C-H
C=CH -
22
H A
' o
- =CH
CH=C 2 L&

ote: - In simple way we can consider double or triple bonded atom as twise
r thrise respectively. [same rule apply in RS system]

4) In the case of Isotopes, the mass number is used to determine their
selative priorities.

CHs
2H CH-CHs 2
/n.umﬂ
1D” - CH=CH: 1

(1) The relative priority of the group depends on the atomic number, greatéfVhere D represents Deuterium.

the atomic number, higher the priority.

3 COOH

W 2 _ 2 |
2 3 Y |
7 form (reason, same S configuration |
priority in same side)

(Lowest atomic number group attain always fourth position, 4* position alW

forget during moving from 1 10 3) )5,

Always move | = 23 not | = 32(x)

Wmc_.:olw

1 ]
_wﬁ _ Cl—C}-Br ”rsm.

State the necessary conditions for a compound to show geometrical
m. Illustrate your answer with example. (2007)
Condition for geometrical isomerism: -

"The following two condition are necessary for geometrical isomerism.

i) Compound should have at least one C = C double bond.

ii) Both double bounded carbon must have different atoms or groups.
.g. Cab = Cab, Cab = Ccd, Cab = Cbc show geometrical isomerism.
%ﬁmm = Cbc does not show geometrical isomerism.

A

Give the configuration symbols R and S to the following compound.
(2004)
Shop Online at www.winsomecollection.co.in )
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~ H
4 H, _ .
® NH. - _FJ - COOH (i) OHC - ﬁ_, -CHOH
H OH
Ans
(1 @ﬂ—.—n@ :: @ —.—@
\H, z_nu COOH OHC @ nwof_
Ou® OH
G 0
S torm ‘R’ form
Q.6. What is a stereocentre? How mm‘m streocentre related to ag
centre?
Ans. Stereocentre: -

. B.Sc. I* Year - Chemistry 1I™! Paper - 32
Itis a point in a molecule from which it lines are drawn on one side and

ttered at equal distance on the other si i
W side, will meet the sam .
. (PtCI,)*. e atoms or groups.

7
el |-

ﬁ_||

N}

Cl

B.  Writeshort notes on D and L nomenclature.

1s.  DandLnomenclature: - .

Glyceraldehyde was selected as standard compound for D

( L terminology of the optical isomers. The conversion is OH-group on the
tand H on the left side in a two-dimensional plane paper. called D forms.

A carbon bonded to four different atoms orgroups is c is is happening on asymmetric carbon atom or chiral carbon..this is pre-

2 stereo centre. It is also called as chiral centre. Present time stereoce
d=finad as=n atom on which an interchange of any two atoms Or groupsr

ted next to primary alcoholic group. For L form vise-versa is truth.

CHO CHO
in 2 new siereoisomer. When the new stereisomer is an enantiomer, ‘_.a i G
ss=r=nc=ntre is called a chiral centre. | M=|A_H||OI WO_._lMUlm i
CHO L . CHOH | | CH,OH :

) « D - form L - form

z\< o | !
Sucrcocentre 4 Define Enantiomer and Diasteriomer and its property.
CH. ted Questions -

-

Amns. Plane of symmetry: -

7. Define the plane and the centre-of symmetry with suitable onn:i

@

Taking suitable examples, discuss Diastereomers and Enantiomers.

(2015)
Enantiomer: -

Any molecule having one asymmetric carbon atom exist in two

The E..Em with in the malecule which devide th m‘Eo_no%mﬁmﬂmosmzz isomer, which are non-superimposible, mirror image.

into two equal halves which are related as mirror images is known as plane

symmetry. €.g.

\\dm
Plane of
symmetry

CH

Centre of symmetry: -

P—

(" For more details Visit Us At - www.winsomepublication.i

I and 11 have same molecular formula, same structure but different
figurations hence I and 11 are known as configurational isomers. | and Il
non superimposable mirror image, hence (1) and (11) are optical isomers.
ifigurational isomers, which are non-superimposible mirror image, are known
_wq.mn:c:._o_.m. Thus 1 and 11 entiomers. Pair of I and 1l is known as
T:oanln pair.
perties:-

Enantiomers are the mirror image.

" | Mirror images are not superimposible.

) They have identical physical properties M.P,B.P, amsw._? refractive index.
They have identical chemical properties except toward optically active reagent.

D
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1

COOM ﬁ:”u_: 1 Pl sl A o~ CO0H
=) e ::-._M,_ ; e | HOOCT T Scoon Hooc” TNy
; Ay Lactic acic -
m_f. 1l etk . Cis form ) Trans. Form
tiomer rotates the light to right direction and other roty, maleic acid fumaric acid
@ Om_m enan o i ﬂ_._mr_m & direction. 4 >.$ result, many substituted alkenes can exist in two distinct isomers, which
Wrw_zn_d_ m_”u_“m g na fer from each other only in the relative positions of atoms or groups in space
iastereo - G g o ; P :
Let us consider a di-bromocinnamic avid exist in the followip, .c::a the double bond. for example maleic and fumeric acid.

optically active forms. T - 1. Discuss about E, Z-system of nomenclature.

ﬂOO_._ A_u OOH m.c L #C.Oz _:F._. Related Questions -

H-C—Br Br-C—H H-C= Br _W?Aﬂ —H § Describe the Z, E configuration of Geometrical isomers.  (2017)
bl ——H O N ..
H-C—Br Br ¢ H Br M . H ﬂ Br hs.  E,Z-Nomenclature system:
ﬁ__Ih “eHs O._I,.,
CiH . @ 0o 0 cl
Thus there are two pairs (1), (I1) and (I11), (IV) of enantiomers. Br /.n —C P X /O iy ~ @
more equimolar mixture of I and II will give one racemic mixture. Sinj @ H,C -~ N ® OHC -~ ~ @
equimolar mixture of TIT and IV will give other racemicmixture. g ‘E’ form
orm .

Now let us examine the relationship between the structures I a
land IV, Il and I1l, and IT and 1. These are configurational isomer but not This nomenclature system is based on Cahn-Ingold-Prelog system.
images. Configurational isomers, which are not mirror images, are knojthe E, Z system, first we indentify the group of highest priority by sequence
e on each double bonded carbon atom. If the highest priority groups are on

diastereomers. . :  higl :
Thus I.& I11. 1 & IV, 11 & I11 and 11 & IV are diastereomers. | same side of the double bond, the conformation is ‘Z’, and if they are on the
Properties: - . osite sides, the conformation is ‘E’.

Enantiomers (also known as optical isomers) have similar ph
and chemical properties while diasteriomers shows different physica
chemical behavior. Thus their mixture can separate diastereomers eitl
the use of physical properties or by the use of chemical properties orb

2. Inshort write down necessary and sufficient condition for compounds

xhibit geometrical isomerisom. Discuss cis-trans isomerism of maleic

fumaric acid. (2007)

s. Geometrical isomerism: - <

The rotation about a carbon-carbon double bond is not free because
ngly hindered or restricted. In other words a 7t bond prevents free rotation

he carbon atom of the double bond with respect to each other.
The rotation about a carbon-carbon double bond is not free bed

: . Ha B w’@ Ha
strongly hindered or restricted. In other words a & bond prevents free rof P \

of the carbon atom of the double bond with respect to each other. D%ﬁ ) ™ o s
hindered rotation, the relative position of atom or group attached to the ¢ Hb DIID Hb
atoms of the double bonds get fixed. For example, Ha and Hb in fig (1)¢ Due to this hindered rotation, the relat: sy ofinkel
. exchange their position by rofation wi v i ot b indered rotation, the relative position of atom or group
& p y rotation with respect to C,and C, withou ched to the carbon atoms of the double bonds get fixed. For example, Ha

Q.10.  What is the case of geometrical isomerism? Discuss the geo
of malic acid and fumeric acid.
Ans.  Geometrical isomerism: -

the n bond. :
I Hb in fig (1) cannot exchange their position by rotation with respect to
H H Ta C5 without breaking the n bond.
il fo k n\ i -
g AN | . :
. Shop Online at www.winsomecollection.co.in Wi
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h differ from each other only in the relative positions of atoms op
i : __unw m_m:::a the double bond. for example maleic and fumeric aciq,
in spac

H H Coo
I
7 N
IOOO\ /OOOI " HOOC H
trans form
Cis form

Maleic acis Fumaric acid
ailel

!

|

Q.13. Draw the configuration and R and S enantiomers of 2-bromope

Ans. - Br

HaC— C—CH,-CHj

H
R

CHa

_

Br—C—CHzCHgz

H
S

i

Q.14. Taking m_.:.mim examples, discuss inversion, retensio

|

racemization.
Related Questions -

Q.  Writeshort notes on racemisation. CH, CH, Racemic mixture
Q Define the following terms with suitable examples: . dor (+) form 1 or (-) form
3. inversion in configuration (ii) Retention in configuration ezo»g:ouu - .
oot | Cl
(iii) woonaa»:wn. eyl < C.H, 0 CH. |
Ans.  Inversion of Configuration: - | = 4
When a reaction takes place at a chiral carbon atom, H—C 0 + e m " . % 5 y; .
change the configuration of the chiral carbon. For example, the SN, E,nm _ e " _| + HCI
involves an inversion of configuration of the nm_..con atom under m:mw CH, Gt
nucleophile. An inversion of the configuration gives a .ﬁqoﬁ” i Ry
stereochemistry is opposite to that of the reactant. The _,amo”:o:.o Wm_ T_.os_
ion with optically active 2-bromooctane proceeds with inve mu_._w. C.H,
. configuration. I..Im_ull cl + S0, Fast H— A_uo.\il.m,.mlv_Wm"O
@ ! |
N JCH, CH, on, Ly
,—,.OI_W_. S :O.]O :S.\ I ! AWV F
E/,\ U /Q._ (CH,),CH, Retention of configuration (lon pair)
2 2/4

OIulAm.\.Eufuﬁmu

S-2-bromooctance

R-2-octanol

o / BSe I Year - Chentistry 11" Paper - 36
Similarly, the reaction of hydroxide ion with optically active 2-buty|
{ tosylate proceeds with inversion of configuration: .
=]
ojn:,. 0 CH 0
m I} | e | S
H— _ dv..ml@qu._ — OH— ,ml: # cl__ CH @
CH.-CH, O CH~CH, o = °°
S - 2nuty} tosylate R - 2 - butanol

of the nucleophile inverts the confi
Recemisation: -

racemic mixture. Jn a real sense the rotation of plane polarized light is nullified

plane polarized light in same magnitude so the resuitant or net movement of
plane polarized light is zero.

ite

[

(Inversion of configuration)

P. Walden first proved that a substitution reaction h
configuration of a chiral carbon. In his honour, a substitution th:
configuration at a chiral carbon is called a walden inversion. The S
reactions are common examples of Walden inversions since the ba

ad inverted
it inverts the
N2 family of
ckside attack
guration of the electrophilic carbon atom.

When a mixture of d and | from exist as 1-1 ratio in a solution. called

n such a way that one isomer is rotating clockwise and other isomer rotating

50% d form + 30% 1 form i.c. 1:1

I |
H—=C—OH OH—C —H

Inversion of configuration and racemizaion are the most common
reochemical results of reactions that take place at a chiral carbon atom. A

(Inversion of configuration) .

-
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o . P,
atoms give products that ha,

. b arbon B : th
few reactions at chiral ¢ aterial; this result is calleq ret e

. g starting matert . ; - el dered rotation, the rejati iti
configuration as the the reaction of an alcohol with 5555_ elative position of a

. leis X
configuration. >H<m_.wwm_w method for converting alcohols to alky|
This reaction pr

B.Se. 1" vear - Chemistry 11 Paper - 38
tom or group attached to the carbon
oms of the n._c:s_..u bonds get fixed. For example, Ha and Hb in fig (1) cannot
Chlgkchange their position by rotation with respect to Cjand C5 without breaking

¢ ration. . . . e n bond. .

Wit T o?o:_,.wm“sm:.oz takes place via the formation R._o?E. :
The product o nic mixture. Then the gy, it} Ha Ha

ion in SN1 reaction gives recet . questiy, & N |/

pair formation in cemised product as we do in the standard SN reg ' \nl!luﬁo/
/e getare :
i:wmﬂﬂ”n”m_wmm in the source of the nucleophile. In the SN 35.# ™ I o
e ‘ ? H " p : .

_M__H.Mnht:_._m is randomly distributed throughout the solution, 1, the As aresylt, many substituted alkenes can exist in two distinct isomers,

chloride reaction of nucleophile is a part of the leaving group. The Carbgg hich differ from each other only in the relative positions of atoms or groups

and the leaving group from a closely associated E:-ﬂmmﬁ and the Chlorjgd SPace around the double bond. for example maleic and fumeric acid.
immediately attacks the nearby face of the carbocation. _

H
. i Ho __CooH
: , c=¢ -
i /(S) nomenclature to each of the mc:of:ﬂ compgy \\ % c—c¢
Q.15. Assign (R)/(S) ; Hooc COOH — S
CH, H | Cis form, Maleic acid trans form Fumaric acid
|
CH,=CH - A__, -Cl, CH,=CH - n_.\. - OH, ).18.  Explain difference between configuration and conformation.
C,H, CMe elated Questions - b
? ). What do you understand by terms ‘Configuration’ and conforma-
Ans. “lon? (2007)
CH 2 Write short note on the Conformation of n-butane. (2012,19)
| 3 . - Draw the different conformations of n-Butance and discuss their
HC=C-C- CMe, tabilities. (2015)
| ~pns.  Configuration: -
H The different spatial arrangments of atoms in a molecule
* - which are not interconvertiblein each other only by rotation along
Q.16. Assign (E)/(Z) nomenclature to the following compounds. (the C—C single bond, are called configuration and isomerism is called con-
Jjgurational isomerism. They can be separated easily
OH ‘Tonformation; -
% \Oﬁ_u -/ . \O_ OF/ \Q | Thedifferent spatial arrangments of atoms in a molecule which are
\n - O/ \0 =C C = 0/.. .Mmma_q 58_.8:4035_@ by rotation about single bonds are called conforma-
H \ 7/ lons and isomerism is called conformational isomerism. They cannot be sepa-
. CH,, H F, C,H; SO,H ated easily. P
Ans. Z 7 E “onformational isomers of n-butane: -
HOH b H oM
Q.17. F short write down necessary and sufficient condition for com H-C- G- ¢ G- H CH. - G-C- CH
to exhibit geometrical isomerisom. Discuss cis-trans isomerism of® HH HH H H
and fumaric acid,
Ans. Geomstriea]s ) (n-butane) (n-butane)
- ,:HEN _Mw. Isomerism; - . obl n-butane contains four carbons atoms in a straight chain and can be
.. M otation mco.Em carbon-carbon double bond is not a.ﬁa gerived from ethane by replacing on hydrogen atom attached to one each
strongly hindered or restricted. In other words a n bond prevents fre o arbon with a methyl group.
of the carbon atom of the double bond with respect to each other. Dug

Shop Online at www.winsomecollection.co.in )
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d. around which the rotation cany
ut the carbon-carbon bong r._ of other carbon atom can be obtained. In all these conformations in ethane
molecule the bond angle and the bond length remain the same out of infinite

number of conformations of ethane molecule, two conformations with respect

It contains three C-C single bon B.Se 1* Year - Chemistry 11" Paper - 40

place. but if we consider the rotation abo !
center (C_-C)) the following eclipsed and staggered conformations are Posgy

may be complete or partial as follows.

CH. CH, to extreme, can be drawn as follows.
CH.-CH,-CH. - CH AN\ = } o, \ﬁ_w H H
b H" H H H )
Front carbon  Rear carbon M H H N H * H
Butane has three staggered conformers (1, 111 and IV).conformer 111, in wj s I H H
the two methy| groups are as far apart as possible is more stable than the of :/O H H H
two staggered conformers 1 and V. The most stable of the staggered conforp H H HHH
H H H Fclipsed form  Sraggered form

(111 is called the anti conformer and the other two staggered conformeg

and V) are called gauche conformers (anti is Greek for “opposite of”, gay Eclipsed form  Staggered conformation
| These conformations can be represented by more popular Newman'’s

is Frenche for “left”.) i3 . :
projection formula as. In eclipsed conformations, the hydrogen atoms are

CH. nm_.r crowded together and eclipsed each other where as in staggered

H CH. conformations: hydrogens are as far apart as possible. The infinite numbers
60 of possible intermediate conformation are known as skew conformation. Both

Rotation H the conformations in ethane are interring convertible into each other but due

H H H _ H to minimum potential energy. the staggered conformation is the dominant

conformation of ethane molecule.

m (1)

| Q.20. What is chiral molecule? (2006)
Rotation mor_ Ans. A carbon bonded to four different atoms or groups is called a stereo
| centre. It is also called s chiral centre.
CH | Ina other word a molecule donot have plane of symmetry as well as center of
H

CH, CH
H. ) CH, ? i ' | symmetry.
I.ho.lt_ @O_. " O
H H Rotation Rotation i Ha
H H H C II
H

H .

| B HO—C CH,CH,y
(VI .”, X | v) (Iv) X _
— ese noamcnu.m:ﬁ.sm can be obtained by rotating the molecule "
- Due 1o energy barrier in different conformations the anti conformati Chiral center

would be the most and fi i i
of n-butane. ully eclipsed conformation is least stable conformatl

0.19 Q.21. Give the relative order of stability of the conformers of n - butane.
19. Give the concept of conf i (2016)
ormation of ethane,

Ans, Conformation of 2_5..«.7 thang ; BE

Q.  Discuss conformation of n-butane. (2017)

Ethane molecule contai i
attached to three hydrogen Mﬂwﬂm ﬂo‘m single bond and each carbon ato  Ans. Conformations of n-Butane: -
pmpprtatrands i i e o_rmﬂ ! mo_.”n of En.nm%c.: atom is permitted Butane has three carbon-carbon single bond
ber of arrangements of the h . 0N remain stationary, an infinite " rotate about each of them. If the rotation will be about
¢ hydrogen atoms of one carbon with respect to the

(__For more details Visit Us At - ESS.S.:mQ.:wu:a:omzo:ﬂ._ ( ShopCetne o
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then conformations will be symmetrical. For conformational m:m_zm._.w E_w.:mm: is due to bond-bond repulsion and steric strain is due to closeness of the
may be treated as the derivative of ethane where one E\n_amm: on each cypclipsing groups. In general, steric strain in the mocule is directly proportional
is replaced by a methyl group. Different conformation of v:ﬂmso can bg jo ﬂ.rm size of the eclipsing groups. Eclipsed conformer VI is called the fully
tained by rotation about its middle carbon-carbon bonds (i.e. C, and C jrclipsed conformer, while I1 and IV are called eclipsed conformers. The energy
~liagram for rotation about'the C, - C, bond of butane is shown in figure.

shown below: !
Butane has three staggered conformers (I, I and IV). Conformer 1y

which the two methyl group are as far apart as possible is more stable thay
other two staggered conformers L and V. The most stable of the ﬂmmmn._ﬁ
conformers (111) is called anti conformers and the other two staggered confgy
ers (1 and IV) are called are called gauche conformers (anti is Greek for :oww
site of”, gauche is French for “left”.)

In the anti conformer the largest substituents are opposite to each ot}
in the gauche conformer, they are adjecnt. The two gauche conformers E_
the same energy but each is 0.9 kcal/mole less stable than the anti conforpy

Anti and gauthe conformer do not have the same energy because of}

Potential Energy

o' - 60" 120° 180" 240" 300" 360’

steric strain. Streic strain or steric hindrance is the strain put on a moleg g Dihedral angle (angle of rotation)
when its atoms or groups are large in size and due to this they are too close Thus, relative stabilities of the six conformers of n-butane is decreasing
each other, which causes repulsion-between the electrons of atoms or grouprder is as follows: :
There is more steric strain in the gauche conformer than in the anti becausef Anti. > gauche > eclipsed > fully eclipsed
m landV IlandIV Vi

two methyl groups are closed together in the gauche conformer. Steric staip
gauche conformer is called gauche interaction. ;

_CH, CH, c
H CH. H H
60" . 60" 3
~—— T
Iy T - Rotation _.Hr G_MH : Rotation i

Molecules with carbon-carbon single bonds have many interconvertible
onformers. Conformer cannot be separated because they rapidly interconvert.

.22. Give a-comparison between configuration and conformation.
s. Configuration: -

The different spatial arrangments of atoms in a molecule which are
hot interconvertiblein each other only by rotation along thesingle bond, are

. CH.,4
0] an Aﬂmw alled configuration and isomerism is called configuratioaal isomerism. They
ta. be separated easily.
Rotation || &0 o:mc..%w:oﬁ.: - . . .
; | e different spatial arrangments of atoms in a molecule which are
eadily interconvertible by rotation about single bonds are called
. CH CH, % CH, ronformations and isomerism is called conformational isomerism. They cannot
60° : 60° -be separated easily. .
g : _ 23 Outlines the methods of different three, four, five, six membered
Woﬁ:o:ﬁI yeloalkanes.
H % H “H | elated Questions - )
(VD | y V) 2 Write short note on Dieckmann reaction. (2012, 17)
: (IV) Ans. Formation Of Cyclopropane: -

The mn:mmma conformer in which the. two methyl groups are closed{1) Dehalogenation of u, » dihalides using Na or Zn (Int. Wurtz Reaction)
each other (VI) is less stable than the other eclipsed conformers (I and V) A ,
these eclipsed conformers have both torsional and steric strain. Torsiont

(_For more details Visit Us At - ii?i:moamnzczommo:.ﬂ m:ou O:_Em. mnEEE.E_:moamnczmo:o:.no._: )
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Formation of Cyclobutane & cyclopenane can also be obtained from M

Chemistry 1™ _um_un.

n.in_J

B.Sc. |* Year - 4
CH.Br _, B.Sc. I* Year - Chemistry 11" Paper - 44 v.m 3
_ .,Zs | COOC.H COOC.H. ¥
CH. A —SNaBr _ \ H—Br  Na=CHZ cH, =cHZ :
- | " COOC.H. _ COOC H. %
n: Br : ~ —_— £
| COOC.H, COOC H s
a, o dihalide or Terminal dihalide H,—Br ZM_IQ._“ o CH Iﬂ.zﬂ .
Note:- Method can not be widely used for larger rings. i COOC H; COOC.H
2. Cyclopropane obtained by Malonic estersynthsis in the following sequeng —
CH,—Br ~ Na COOCH, CH. % \mOOn,I.
N B _ | _-COOC H,
7 N\ \ N CH, =CHZ_
CH,—Br  Na COOC H. COOCH, e nGOOCH,
n,:. ( . ) CH. : — an +1,CH;
: COOCH . w CH,
_ NS ¥ (1)H.0| OH / . _..mmvu@dond:u
C o
PN (2)A-CO. . \ “SCOOC H,
CH; COOCH, ; tion Of Clyclohexane takes place by the Dieckmann Condensation: -

i -

ester synthesis. _- CH.= CH,— C=OCH, _- CH,= CH, = C=0CH, ;
ﬁ.ooqu:. .-i.,-.‘ - NaOC —._ h S
n:u.Ean _‘,.:_l.z\ﬁ o —cron \ ;
_ COOC M. . 3 NaBr SSC00C H, CH.= CH.— M_.l OC H, CH,= CH = CH= COOC H, LN
— s |
COOC H, 00C H ) ¢
\ -~ : —
ch,fBr_NagcH CH,=CH ﬁ “
“SCOOCH, “SCooC M. Q
|~ Ol CH,= CHl,= CLOCH,
P NaOC.H, lCH C=0 -CHO C_\ — .
v ‘0OC.H =N So0e ~
/ - ln,:\n H, COOC,H, i, | N—
A “arbethaxy | (1) Hyd ) 2o
r/A OOC.H, Tc ?:EM (i) a - CO
E v —u . ’ ¥ = ot .\...“.
! _ACOOC H, o S o
hI"l.rJIIIﬂ.COP.. \CH C=0 Zn.Hg | Hel
..:l | = Cleama : Red
I ~ CH— ﬁzu\\ emenson
N 24 Write notes on Thrope Zeigler reaction. (2011)
-2Nal 1s.  Thorpe Zeigler Reaction: -
CH.—CH —~COOC.H, It involves an internal condensation of dicyno ester derivatives.
" | “SCOOCH. CH.—CH,
: (DH,O|OH
. —_—
h,I..lm.I\h.OOﬁuI (2) A-CO,
"~ NCOOC.H CH,—CH,
ﬂ For more details Visit Us At - www.winsomepublicatio = Shop Orline st iii.iiuoanno__ao:o?oo._z
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51 : CH,—CH~ D m..u\n_o?o.vm:o 15 most reactive Cycloalkane and easily undere:
5 =N | opening react i ing i 4 g _
CH. —CH, e NaOC.H. | I fie Coocu p i 1ons as size of ring increases reactivitity decrease.
= e 5 H | i
A_HI 2 ﬁﬂl COOC.H. —-C.H.OH CH: MI_,, w:os..:m arger ring are difficult to prepare there chemical reactivities are
2. 5 Ethyl Pentanoate . ;
) 5. Discuss in brief Baeyer’s strain theory and its limitation
uestions - :
CN . . "
R _ What is Baeyer’s strain theory? Show why this theory fails for
_ . CH, = CH_ gs larger than four membered? (2013)
=0 e HYdigss- | oy C=NH | Writenote on Bacyer strain theory or carbenes. (2017, 19)
WI P HO  CH-— _ 3 Baeyerstrain theory: - .
2 m ir . COOC.H, i From analysis of clyclo-alkanes we come to the following
_ clusions
: Clyclo-propane and clyclo-butane under go ring opening reactions more
Al-2C0 ly than clyclopentane and clyclo-hexane.
= 3 Rings larger than clyclo-hexane are not easy to obtain.
_ | From the above two facts we can assume that rings larger or smaller
CH, —CH, < _ ZnHg | Hel clyclo-hexane are less stable.
.A_uI, —CHL” C= Clemen Adolf <w_._ Baeyer in .Em.m tried to explain the above facts by the help of
Convert Acetylene to Cyclohexane 4 O -lyer Strain theory, which includes the following points.
Cu | Tube Ni|H, The structure of clyclo-alkane is flat and planer. Therefore the bond
CH=CH _— es may be deviated from the normal bond angles of 199°5°.
it _.Mnmem 1.6 diitrile to Cyclopentane. The normal bond angle if deviated, cduse to angle strain calculated as
. 1
CH-CH-CN  (ygo|H+ omu-n:.,-moov = =(109'5"~ bond.angle)
I = | - Ba Apounds Bond angle i
RN (i) Ba(OH), CH, - CH, - COO ‘ g _ Angle strain
. 1A ai mﬁ_%um_ -90°) = 24.75°
- BaCQO, — A .
1
) | | . - —[109°5" -90°) = 9.75° _
[ zminn Pt 45 Nh
= ’ i
CH, : CH,

Properties: - ” 108° WAS@D% - _oﬁ =0.75"
<. S | T :
a0 ﬁ_“:u-ozm-mzm 0 120° M?% 5 ~120°) = -s5.25
e B | TICU
‘ BB CH, - Ch - . Hloheptane 1280 m?s 5 ~128°) = -9.25

{ . .

: _ - Form the above calculations it is clear that clyclopropane has E.ﬁna
H. B m maximum angle strain, which is the cause of its reactivity and less stability.
CH, - CH. - CH. |\% Shop Online at www.winsomecollection.co.in =)
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P adilc Teason can be apphied o ¢lyclobutane. th e .‘
Ring larger than clyelo-hexane also show strain and are the

BSe 1 Year - Che
_.3_2:., I group is in the cquatorial position. the repulsion |
easily formed, nergdy is :.:...n..«. Hence at room femperature, about 959, .
— AH combustion 10lecules are in the conformation in which the methy| Lroup is ey
ompounds . 1 less v .
CH.- 157.4 kal‘'mol - stavin less valye

el

..\%__
\\/ 1666 ka! mol el ..:IL
AR .

158.6 kal/mol

less repulsion
26.  What do you mean by the term conform

uitorial hydrogen? Discuss the con for
elated

ation” What is axial and
mation of eyclohexane. (2006)
Q 1574 kalmol

(c) From heat of combustion data as shown above we find that H con
for clyclo-propane is maximum indicating that clyclo-propane hag
energy and therefore lesser stability as told by Bayer, the same s

clyclo-butane as told by Bayer.
Further clyclo-pentane has near]
stable as told by Bayer. But beyond clycl
little deviation from expected value

and should therefore be strain less contrary to Bayer Strain theory

Eﬂomoﬂnmmwﬂmﬁm: theory may explain the activities of smaller
completely fails for larger rings.

Limitations: -
(2) Bayer therefore made a mistake by suggesting flate and planer s a
for all rings. Where actually larger rings are stainless as they have non he chair form of cyclohexane carbon atoms form a plane. 1t we place the chair
Structure alsg called vcoxmmmc structure where the bond m:m_a rm of the nv\n_o:mx::a modal on a _u_m:n,. we find that six ¢ H
between the carbon bonds, erpendicular to the plane. These hyvdrogens are

remaining six C-H bonds point outward froim the » 1ng alor
hese hydrogens are called equatorial (&) hyvdrogw:
onformation of cyclohexane: -

_ Saches and Mohr pointe

6 yclohexane. These two forms

. Draw different conformation of cyclohexane and discr

v their stabili-
(Z015)
(2018)

Describe the conformation of evelohexane,
ns:  Conformations; -

The stereoisomers. which are non-sup

" terconvertible by rotation about single bonds. are k
y the same value and it s thgomers and diff:

erent arrangement are called as conformatio
O-pentane clyclo-alkanes shghxial and Equatorial hydroge: -
infact clyclo-hexane shows the exac

bonds are

fed axial (a) hydrogen.

L the periphery.

d out that two fi

are chair and boat conformation of ovelohexane
thich are free from angle strain. Both ki
| 5 m cratroom temperatuse. The encrgy barrier in this process is sbout 11 Ke
. & I tole. Itis noted that chair ¢ nim s more stable than boat rorm
N Chair For Boat Form r Wk :
Conformation of substituted clyclo-hexanes; .

A methy] group

2 S
. : roup is bulkier than 4 hydrogen atom. When the 323_‘ g |

in the axia] position, the methy] group and

each other. These int

: axial liydrogen of the ring
€ractions are o._,“_:ma axial-axia| interaction, Wil
(" Formore details Visit U

Boat contormation
Chair conformatiol
P ———
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SRy ==

..,:m_u_
ich are at the top of
whicl _uam_

drogens. The distance _um:,s. arated by required distance 2.3
of the vander waals radij ofy hererore no stearic (Vancer wall

The factor, which _:E..num,

'0ge ms,

repulsion between hydrogen M_.,M et

e s w:?am mm_“ﬂ”_ﬂuma sum

. , W ! . . 4 | . ;

centers is only _.mw m.h This repulsion 1 ~ _J_wzﬁﬂ_ﬂ_.nz_mqmw@_E_x_::_:,_ e

; is 2.5 A. rm. chair form :- |

hydrogen atoms is the eneray of the boat fo g | jm i % c_as

contributes to increase ¢ f chair form in to boat form are Shoy e C. el ohet
The inter conversion 0 | ]

BSc. | yequ
‘urther H
)strain therefore ch

1]
A Units, F

ined by elivating one of't
at it comes in nearly

r - Chemistry 1 Paper -'50
-atoms are very small. there
air form is an ideal form, With

he end carbon atom (Flage
the same plane as the 4 central

J_._um:m the elevation of t

he flage pole carbo

N causes a deviation from the

rahedral bond angle giv ain.This angle strain

| ing rise to angle str.

-bonded hydrogen atoms giv-
torsional stain causes the half
rform. It is therefore less stable
- Will be consider just a transistion state & not a stable confermer (fig. 1).

Explain why the chair conformation of cyclohexane is Morepat Form:- It obtained by elevating the flage poe C-atom such that both are
. the up direction. In the boat confermation the C-H bords on successive C-
Related Questions - _pms are in the eclipse arrangement giving rise to torsional strain. This tor-
On Are Explain which conformation of cyclohexane is more stabjepnal strain is further increased due to the electronic interactions between C-

: 2 bond of the Flag pole carbons which are now close together Due to this
nozmo_.ammmoﬂ o._.mcwﬂ MQ_H.“._.MWMQM Hﬂ__.uwm..v_m than boat form. ional mﬂmi.ﬁ:nmcmﬂ form has 7.1 keal. more than nrmu.:. form. It is also
Mrm. mM.M_.MM M&ww:ﬁ- After Bayer strain theery completely f; stable & is a transistion state.

larger rings and Heat of combustion value of cyclo hexane m:ﬁ.m st
ethane was found to be same. It was concluded that cyclo hexane is 4
stain and therefore the arrangement of Bonds can not be planar {
multiplanar Sachee-Mohr called the arrangement puckered.

Twist boat Tise 1o torsional strain. This combined angle &

Boat form

' Nearly 120"
AI.III.V 1 . sarly
Im:wo_._m: W AH..\.II-..I\..I
Chair conformation : _
(more stable) 7 B C g
R _HEQ cause electronic interactions between non
lair conformation to have 1.1 k. cal more than chai

Q.27 .
than its boat conformation?

Eletrostatic interaction
H« >l

\
X~ __ >,

Different puckered arrangement for cyclohexane are possible, 4 3 u .
B 1. Chair form :- Hrm.n:mw arrangement in cyclohexane has all nm&a.._ ) s
) and C-H bond maintaining the telrahedral bond angle as such arrang f» 1
free from any type of angle strain Form new man projection it ist Boat Form:

_ 6 ; i
¢ twist boat is one step further than the boat from. In this conformation

ipsing of C-H bond has not tended but the flag mo__”" OMHMMWMH%MM
ceesive carbopg are staggered %Eﬁa. due to which some amount of torsional stain has

. Newman Projection ,

Is clear that the C-H bonds between su
fore arrangement is free from torsiona

(_For more details Visit Us At

D)

i ion.co.in
I strain, As the staggered hydrd Shop Online at www.winsomecollection
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5.5 k.cal more than the n_sﬂ

A s & itis only
: twist boat arrangement more stable & it is oni)

1 E s i increases he energy
Conclussion: - form the half chair & hog A,a

air torm is most stable : a
_ The chaiy 3_., < i the other stable from but less ﬂsz :
transistion state the twist boat form 1s ) .
chair form.
" Energy rotation Graph. «\.;_

enr Hemistry [}

Al dhecre; e

11 Keal ™
7.1 Keal

-

(T

sumpaseneen =T .

e
seamamsssannrhnEiEES

No 1.3 _:e?_n:e:

T L

U 5.5 Keal T, S R T T LTI

LR
ErEmsasesetarennnn.

.
.
N
.
.
.
.
.

mramssdasasrannen

0 Keal Chair 1Chair Twist Boat Tiist .
_ : e : ith an example. giclusion: -
; : interaction with an exa
Q.28  Discuss1,3- a_mﬁm___n i eyckibRne Largr group are therefore zre more compatable in equatenat position
Ans.  Equatiorial and Axial bo in axial position. .

The chair form of cyclohexane has each C-atom containing two types c.

ends which lying the alone the plane of central

| All the equatorial b - Write note on E, reaction.

u:P:.rdeE bonds which lying ﬁmﬂm:m_n:_mm. to the molecular E%a A An c::::m:c: _.rmnzcs s a type of organic reaction in

2 _ 5 tituents are removed from a iolecule in eithar g
23A 0 The one-step mechanism is known as the
=hanism is known as the E, reaction iz ,
umber of steps in the _:mrrﬁ_?a bl 1
olecular and unimoleculay respectively. Ia rare cases, for molee
Aing particularly poor leaving groups. a thir

hechanism: -

‘ T
;1;’
W

o |
=
o
.{,

23A° 5 During the 1920s, w.__.ﬁrl&onvolnmo__c_ proposed & model |
Equaterial .

rtype of chemical reaction: the F_ mechanism L. stanus for bunolecular
3. on mone methylation, the methyle group cap ¢ ination. The reaction involves a one-siep mechanic, carbon-hy-

(1) the equatorial position (ii) In the axial position lben and carbon-halogen bonds break (o form 4 double bond (C- C Pi bond).
In the equatorial position the methy! grou pisma sy crowded arrang specifics of the rea ..:.o: are as follows:
is in a less crowded arrangment dve o which ,.H.»...m.»:.h._.::.v ars less bl £, Is a single step elimination, with a'si ingle ransition state.
axial position two 1,3 diaxial interaction carrtake place & increase thef | typically undergone by tertiary substituted alky! halides, but is pos-
1.8 keal. We may therefore conc jude that each |3 diaxial interaction M8 sible with some secondary alkyl halides and other compounds. |
uted 0.9 kcal. . | The reaction rate is second order, because it's influenced by both the alkyl
From Newman projection the Points r.a: ahove are more clear:- | halide and the base (bimolecular). i
When methye group is in the cauatorial position it is antj to carbon at0 Because the E, mechanism results in the formation of a
and is therefore subjected to [ess of interaction, .

1. lanar.
leaving groups (otten a hydrogen and a halogen) need 1o 7_ p”g__ _mr_ mﬂn_o”_. m__
it L s s op DrMation
When the methyle .:_D:t 1S in the Axial position it is ir the¥ An antiperiplanar transition state has staggered confor 3
S ! i
arrangement to position No. 3 result in 1.3 ) interaction, The Gauchés
ﬁ mowioﬁm%ﬂm:m Sm; Lo \:- Eﬁé.s_:moamu:_u:n\:_@
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eneryy than » Qei’!&ﬂo_g'. trprsaitiogg otstr ™ hrich ¥ W & Shaca,

mation with highet energy The renctinn HHRCHRIaH '
. Prye pridibes 8 )’. A
qﬂ-zﬁ:n.ﬂ-.;:_-qj 1t thore fpvrrable fre A . ..J Wb
. E_ tvpicalh vap: p strrmp hpae 11 s he attohe BRSNS, 4, L v
wenl v acidhic b drnpen : 5 =
o 11 arder for the pi e o te cremind. fhe Hvbridizarion o vy . P
"
ter b lovweete ! frrr &P 1o & ) '
- 4.4_. L | I -.-.:.:_ "W ..r!—. 1.._..1___ " _f: rate determining Sep and % )
| ot Thett 1 1 coereess J !
primary deternmm jsnpe @ffec mnch larg : ,.:,(.,
oharrved ox Prsw e <
° P2 competes with the & 7 reaction mnchantetn i the haee oo ...IJ . L ;3:11%.1:.3.:1« T — g
e T baaes )
nucleaphile (true for many common 4 (" _.Cwom conm )
’ N ] oM c.Hn
"
NC-CR_.cnom e ¢
m
N 4L R
—ﬁ ( ’ J....‘_.Jt . .T—p.
H.( B A s ¥ ‘ y
H :
CH.OK =0 K g ! Che, b,
CHCH.—0Q .
An example of this type of reaction in scheme | 18 the reag ' L]
wobutylbromide with potassium ethoxide i ethanol. The reaction » Cr,C)
are isobutyien . ethanol and potassium bromide h
M| —
Q.30 Draw the R configuration (Fischer projection) on the fo _
Compound: | CHON
MO -CHOH -COOH A..:ﬁ.:u-ﬁd.-nw:-ﬁ,:“.ﬁ:. m
@HOL-CH -CHOM -CH_Br
Adis QI Complete e following reactions.
|
( t..ﬁ._ qa_:A..I C —‘w__ a) L : A = C-( : ", e hanns, a _..-.-——v_
|
( _
- S CH.CI ( ) MCH -(H ( = G, R b
HO™™" t HO™™ 2 TCH.  yow= .Y i Mt el -
z 2 pa—
" H H (WO CH =CH-(H=(H =~
(h () (11 ’ ugh oy
ct: Draw e
(i) OHCH £ configuration of the following compounds. | \ .
1 H -CH=CHSH . Ams s ,
P A-:Avunzuaﬁzl.y-nhh‘ As) /r__
(iii) Qﬁi‘ b i
CH-CH, . CH,-CH. -CH, -CH

(_ For more details Visit Us Af - iii.im:mo_smtcc:ﬁ.\kwﬁﬁ[ =op Oalne of wwiwinsomecotection.ca's




e e

¢ =CH-CH=CH,+HEB
Au QIU CH _nm luﬁ.u\.T—l.O_v_“ﬁ.A__u
c_..__l,o_.Tn.:un:lH_u 2
 Br Br
@®
—_—
CH, =CH-CH=CH, +H .
. CH~CH= CH—CH,
il

<]
CH,~CH+CH H.OIH
Allylic carbocation
(more stable)

(c]

| & |
Br . ‘
| CH,—CH= CH—CH.—Br :

- e =CH, — . . ¥ Lk
oy M__.Hﬁ < due to the.formation of allylic carbocy

{ylic carbocation
A um_mmm stable)

H__N
[

©]
Br K

S

; B.Se 1" Year - Chemistry 11 Paper - 56
CH;~CmC-CH, Lt biituso, 2014, 1%
- . CH,
CH, T
:Vn nAM._:_ KMnO JH.O H - m_ -OH
H-C-OH
CH
7 s - COOH
+ | o e
/ -
COOH 'O0H
CH;~C=C-CH, 24850, , CH CH=CHCH,

w%%wm%owﬂm”%ﬂwh“ When reaction is catried out at low temperaturep.35; -
g p Jol.”
addition product is the major product. ‘ e
& Br Conformation
_ 1 T S
_ -’¢ ,CH, - C H~CH =CH, | (i) Conformations of a molecule
CH, = CH-CH=CH, +HBr 4 ; (7 are the difféerent spatial
80% yield

+CH, —CH = CH CH1
‘ 20% yield

W

In contrast, when reaction is carried out at higher temperature, the o
product is 1, 4-addition product.

Br
, =CH-=CH =CH, +HBr—*CH, - CH-CHl=Cll,

15%yield

+CH, ~CH.=CH-CH, - Br
85% yield :

o

E

Q.34 Complete the following reactions showing the sterenchemist
the producis:

CH CH.
@ " >c-c T KMo
COOH
©w [ y A |
\ o __
COOH . k\\\*l .

.converted even at 1

arrangements of its atoms and
groups that arise due to the
rotation of a part of the molecule
about a single bond .

(i) Conformations have low
energy barrier, which varies from
4.2 1046 kJ per mole.

(iii) Conformations are non-
isolable.

(1v) Conformations are easily
interconvertible, thev ge!

temperature. :

(v) Interconversions of
conformations involve rotation of
a part of a molecule about a
single bond

(vi) A molecule could have an
infinite number of conformations

Difference between configuration and conformation.

(2013)

Oo.amwﬁm:oz
(1) Oon_m.m_.:mmo: of a molecule is
the spatial arrangement of atoms
and groups cbout a rigid part of
the molecule , 1.e., about a double
bond or ring and about a
dissymmetric part of the
molecule.
(i1) Difference of energy between
two configurations is more than
84 kJ/mole.
{1ii) Configurations are isolable.

(v} Confizurations are not easily

(v) ‘nterconversions of
~onfigurations invelve bond
breaking and bond reforming
processes.

(vi) A molecule can have only
oné configuration, i.e., a different
configuration is a different
molecule.

S S —
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he following compoungg,

at ft
' nfiguration 0 C
Q.36. c:.::sxnh-ﬁm D_._...n,zn..5 CH,
CH, -CHO ) 1
1 ]
Ans. | 2
2 CzHs
CFs \IIBIII 3
3 ——CH
—CH
10_ n_” 3 | _
H
H 4
4 ;
Q.37.  Draw the S configuration of the following compounds
- ) H |QIOI|OM,—I_m
-CHOH-COOH  CH,
C(CH, -CHO I
I
II
Ans. I 2
2 i CaHs
o e 8
O_Iuﬁ. \I_h_V|ﬁ__vI IuO.|—O MHVI
H
u 4
Q.38.

reason for your choice. _

Ans.  Essentially, we are comparing the effects of the changin
the methyl group. The methyl group is placed first in the a

involved in going from two “anti” to two “g

auche”conformations|
forial conformer i more stable

than that of axial conformer.
CH,

Draw the preferred configuration of methylcyclohexane o

g po
xial p
(approximately paralle] to 3-fold axis) then in the equatorial position *

R/ CHy !

. . . it Se o Yeear . ¢ hemistr, | Paper ."..‘
( CH, (C,H,)¢ =C(Cr)so,n) Ph-CH = N .o
I , " 2015)
CaHs cL
Ph
_ /O”O\\ N D
ns. 7 e 9 C——
. HiC o AN
OH
| I n
an.”_ L Complete the following reactions and indicate ma jor product of the
(i) CF,CO0H
.lllllllllllllll"
CH,-CH, -CH = CH, —Siswc (2015)
8.
(i) CF,cO0H HOH/K;
() Qcrcoon —H S O¥ Transdio
OH H
CH,-€H,-CH=CH, —2  CicH, ~CH, -CH =CH,

41.
e
CH,-C-CH, -

Axial

Equatoria)

| Q.39.  Drawthe

@) config
Compound (1),

uration ofcompoyng (I) and (E) config!

CH, CH, . OH
: HOH _ I
d-m-qz...wﬁflul.. omﬂm-m:ﬂoz + nzﬂm-n:w-nx‘
CH, CH, CH,
Rearranged product
(Normal product) (Major product)
m_:._
CH,-CH=cH, OISO, oy Ly oy

. [) .. |
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Sy 1y )
Q Draw i unds. _.‘
ion of following compo
& nozmwzqm:o.: 0 . _
ﬁc...ﬁmv._ -CHBr-CCl, (i) CH, - CH(OH) - COC
3

i
- — L BSe |« Year - Chemisgr, M Papgr 60
I NH,
Ans. _ . :.QJ\W\OI .
Br 2 A ond (2016)
2 — .
| M k —CH; qloc L CH, Ans Indicage the Stereogenie ce
Cly g .
H
H 4
4
ionof t m-.a.__eiam COmMpoun s |
Q:43. Draw the ‘R’ configurationof th CH,-CH(OH)-cyy | o8
() HOOC- CH (N0, BB ODCH, .
Ans. 3 ﬁ Q.47. Write ‘R confipuratiop of -.o__o.s._.zm Compounds, (2017)
- H _ CH,
CH.Br . w;, | | b P
2 — : 4 {4 (i) :ﬁaﬁatﬁzazuﬁu:o ﬂ_v nily = 0 = o
; \ HOA-~C—CH0)
HOOU4—C'5—No), \ NO,
H by - .
4 COONH CH.OH
| 3 | 3
Q.44. Uz:t:_uamyaca_._nzz.:c__o..g?ga:.-a.:_m:cn HO-L c 0 ON _ CH,
compound (11) . Ans. () (ii) ) .
& “CH=Cccnmn e H, - CH-C(c i ooy H 4 CH,4
(CH,-C .
Ans, R : R
I H,C cl 2 _ CeH, 1 48, Draw .m_Saﬁ.nz_.uza:o:zn3:9&:@3:.3::%.
’ /ﬁ.llq\ /, = i) ﬁ:..m.:n_-n.:._zou
2 I\ //_r. 1 d :\ .

(2017)
OH




hi . ,F.::EJ. e
ars r more chirajj
Ans.  The compounds containing two 0 i

[
fhaving pj, nc::f
€ of nhe S
sessing achiral molecular structure becaus c;wq_ j
called meso compounds. ds are given below: j
Some examples of meso compoun

CH,CH,

d

__._3r._ - 52

K.—.—J Isms
Mantiomer (4.
ery :__:i.aﬂ.:w.,_

Y one type of

acid. Thig Methad jq not y

CH.CH,

ds
MESO compoun s
Plane of symmetry is represented by dotted line

e,

. acted with an
f :a_._-in:__,nu_ ivati

S known s

be Separated

o
(). m_nc:o_ ~ 3 )= *) ester HO
{(+) . alcohg) [ () - acid —,
Q.50.  Determine ‘R’ or ‘S’ configuration of C-2 ASymmetrie Centy,

& (%) - alcoho|
&
(-)-(+) ester r&.@rl (~) - alcoho)
D-glucose,

U_,u.._,macam_.m
0 (separab|e)
_h,IO 2. Write shors note on Mesq compounds, (2018)
H. ﬂ- OH : :m. _ Compoungs that contajp Stereogenic centres but are themselves
chiral are ¢g) led mieg, COmpounds. Th;
?_..,IOI ) Y with g stereoch
CH.OH

IS Means that there is a plane of symme-
emistry on one side and § ﬂnﬂmon:na_.mn.w on the

other.

Mirror

is pointing towgrgs you -
counterclockw;ge circle means
means S (the Oppesite of whep
away from You).
Q.51.

CO.H
H-R — OH
Ho-R H

CO.H
HO=3

> 4@ H
R, and 3 clockwise circle HS OH
the hydrogen s pointin

. - COH CO.H

() - tartaric acig () - tartaric acig

?:E_:osn._.&
lation cayseq by one rm%%;ﬁ&nwcon o o
by the OPPOsite roggrjop " ixture CO.H COH
Ho-S1 1 HRL oy
HoS—n F s OH
CO.H COH

Meso - tartaric acid
(meso compound)

Snow Online at ESE.S_:mo.:moo__mozoz.oo.m:




8 sc. [ Year - A.._._..—:..__m_.ﬂu __E _u’
arised light to the rigp, (¢

ol a&_ * BSc. I" veqr - Chemistry 1™ Paper - 64
; 1. tate the p .
(+) -Tartaric Acid: :M Mmoﬂoaa? olarised light to the _%EEEE Chapter 4 - Alkanes And Cyeloalkancs
-ection) and called de’ he plane of p ric acid is the mirror imgy £ .
e taric Acid: Jtrotate me -Tarta Surtz reaction: -
(-)-Tarta lagvorotatory:

direction) and called

(2016)
. Higher alkanes are produced by heating an  ajky] h lide (R-X) with
symmetry and o . £ . v Ban/ . kyl halide wi
ic acid and vice versa. esses &-pIane ﬂ,l.: is said to be :.Mmﬁ_cz,_ metal in dry ether solution. The result js Joining of their two-alky]
-tartaric ic Acid: 1t posse =, ive fo : Meup to give alkane containing twice carbon atoms ag the original halide
Meso -Tartaric The optically ™ &,aam:_.n carbon is nm:nﬂ_&r_nn:_n g

: & tive. z fone a | ’
optically inactive ation 0 : :
nMEUm:mmﬁn_ (Optical rot BE <+ R+ &% Uq..,ﬁn._:_._nlmo_qn_._; R-R + 2NaX

f the other). ound alkyl halide _

’ clature to the comP ! Dry eather

53, Assign Em.sagmo CH.-Br + 2Na + Br-cH, _Dryeather CH,- CH, + 2 NaBr
Q>3 ﬂ H >chanism: - Two type of mechanism are possible for Waurtz-reaction.

n\\ *3.3 radical reaction: -
CH,0

m atom on, methyl bromide to produced

al. Two methyl free radicals then unite
Ans. R

ium broniide and methyl free radic
each other to give eathen.

. Thisinvolves the attack of sodiu
i
.Wa

i fthe 73.—3 |
ite AHV nc_._mmnﬂuﬁo___ and Enoﬂ_ _Nﬂ—ﬂ:ﬁ: 0 e
Q.54. Wri f

CH.Br+ Na-> Nap,r+ CH,
C H,-CH=C(CI)Br) 2€H, > CH,-cH,
Ans. ) Br Tonic Mechanism: - d:m m:<o_<nm. the intermediate mo:,._‘_mmoz of metal
H Cl H /Is. Thus methyl bromide reacts with two atoms of sodium to produce
I VHA hyl sodium Tu% zm@v and sodium bromide, Methyl sodium then reacts
ch. Br CH. Cl I

another molecule of methyl bromide.,
7 E

CH,Br+ 2Na

.“r [=JNo]
: o thﬂ.“/_ifﬂz.lﬂdwq ——— CH,-CH,+ WNaBr
I PRIE] A AT AYH]

» © + Give the mechanism of the reaction. (2011)
Graduation ,

2CH; ~CH, - Br —2Naleather ~CH, -CH, - CH, + CH, -CH,

© 0 oo
CH,Na + NaBr

—Reae, oy,

.M.MMM_NW w ~ nzuln:ur:mnm e O:gimmumm.ﬁrzm_

SEE.E_.JmoBmoo__mo:n.u:.OO..: CH, ~CH, Na+ CH, - oy
Amazon o FI

u.._ — n.u:m -~ Quzu + .Zm—
This mechanism alsq acco

. unts for the presence of eathane and ethylene
SU—AQ 3” i€ products.

T S ¥
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Chapter 5 - Alkenen®: Dien

«is of alkyenes.
il gl amauﬂ_ﬁ_ﬂm:a an ozonide is formed, S%M”_._
Ans: When ozone is passed In @ dehyde or ketone or both ary b

. for
ction. . : . _52
du known as 0Zonolysis. This result is y, _

A Sed
f double bond in the molecule. The

?.&5

decomposing with water or red!
The action of ozone on u_r.n.:.n 1S
the determination of the position 0

formed as

R -
~CH=CH- MVﬁ.nﬁAw Mvnnnz

1 Idvhid Two ketone One aldehyde and one ketone
wao aldyhide
Mechanism: - .

The formation of ozonide by the action of the 0zone on alkeneg

takes place as.

L X' Rearrangment Carbony]
Ol ﬁu\ﬂm — . compound
Molozonide  Qzonide
Application: -
(i) Determining the number of double bonds in alkenes.
(i) Determining the position of double bonds in alkenes.
(iii)  The distinction of alkenes.
Q.2. Writea note on Markownikov’s Rule. (2017)
Ans. Inorganic chemistry, Markovnikoy's rule or Markownikoff's rule de-
scribes the outcome of some

: : addition reactions. The rule was formulated by
ian chemist Viadimir Vasilevich Markovnikov in 1870,

. __H.__n rule states that with the addition of a protic acid HX to an asynr
ic alkene, the acid hydrogen (H) becomes attached to the carbon with

wer alkyl substi .
carbon sm& soa_nsam, and the halide (X) group becomes attached to the

of hydrogen atoms.

The same is grye
reaction to form an alcoho)

droxyl group (OH) bonds

when ap alkene reacts Wi

g th water in an additio?
Which involve formatiop

*_* _.q Se p Year . ety 1 n

Pt |
Ca H 4 !
A HBr  H_ ¢~ )
7 H~| c X N

: * | I | ~ " \_ [
H How ™ M e

H

Major

The chemical basis for Marko
o gtable carbocation during the adq
drogen jon to one o.»_._uo: atom in the 3
ofher carbon, forming a carbocation j

carbocation, the more wﬁ_.u_‘n it is, a:.a to induction and hyperconjugation. The
major product of the addition reaction wil) pe the one formed from the more
stable intermediate. Therefore, the major product of the adiition of 11 (where
X is some atom more electronegative than H) to an alkene has the hydrogen
atom in the less substituted position and X in the more substituted position.
But the other less substituted, less stable carbocation will still be formed a
some concentration, and will proceed to be the minor product with

Minor
farmation of the
chtion of the hy-

.<.a_3<..4 Rule is the
Tion process The ad

lkene creates a positive charge on the
Ntermediate. The more substituted the

the oppo-
site, conjugate attachment of X,
Q3 ONO:E%W of 2methyl-2butene. (Imp.)
Ans: CH: =
CHs H : A .
o CH:
= CH»
CH» N.I_
Zn, WO |on (CHOS
CH: H
. VEC +( I.A H,
. mnﬂ.:,u:n ../—_:E.ﬁg__&u

la of an alkene whose molecular
lecule of methyl ethyl ketone

(Imp.)
ethy! ketone and

Q4  Write down the structural EWE._
* formula is C,H  andon ozonolysis give a mo
and one molecule of propionaldehyde.
Ans: According to the question one fr

Other one is propionaldehyde. T
— Jnur.\/

agment is methy!

CH; H ‘ He=CHs
=0 + ﬁvﬁh‘ﬁéfnﬁw._@ Pﬁ_m.—_,w =( _F._.\
C-H; _ awing both
. - /ay Uf drawing
<olved in very €dsy W oo and then

Note. X .E..—Wﬁucmqa . face to face, an
;- Such type o ﬂecww has bol oxygen 1€ o o double bond.
.- ragment in such » ot both ¢:

oin the co.in

h ox
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2 0, CH, N H, ]
Q.5 : g
HOH / Zn CH,/ \H
Ans:
CH,
\C=C/CH| 0‘ C}IJ\C=0+0=C/CH$
Q.6 Complete the following reaction. awy
HOOC §
(0] “ L,
H COOH
i) B,H
- [>—cn, 22
1
£ (i) H,0,/OH
Ans. (D) _
= HOOG. __H
Q H COOH
(i)
(i) B,H¢/THF THa
CHj ~ - - H
(ii) H,0,/OH ] b
OH
Im
Q.7 (i) Writeanoteon peroxide effect. (
peroxide | o (Im
(ii) CH, —CH=CH, +HBr——>1
(iii) Write the reaction of the following reaction.
CH, —CH =CH, + HBr —2EreXi%_, cH; —CH, ~CH, —ler ok
I i i iti drogen halide 18 8%
: e of air or peroxide addition of hydrogen| i
A[:is.'t i;lk]irse;elgze against Markownikoff’s rule. The action of pere
I . .
Ecl:a]use this abnormal effect is called peroxide effect.
H = CH, + HBr —28 %> CH; —CH, ~CFla ~Br
OB~ :l;rw ’ n-propyl bromide
- T
i u
For more details Visit Us At - www.winsome
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s based on free radical chain

The mechanism of peroxide effect i
o, ILis represented as

3c[iﬂ
R0-RO — 2RO
(i pcrﬂh‘id.e free radical
g HBesBO —R=OH+Br
I LM )
gr + R-Cl 1L — R-CH-CH:Br
[Iii} Alkene Free rudical
M R _EH-CH,Br + HBr——R —CH, - CH, - Bs + B
[tis achain reaction in which reactions (i) and (ii) are the chain initiation
qepwhile (iii) and (iv) are chain propagation step. Due to lesser concentration

yomine atoms obtained (ii) do not react with each other instead add to the
Jouble bond of alkene whose concentration is high.

3 Give mechanism of free radical allylic substitution in alkene.
Ans: The alkenes under go substitution by halogen exactly in same way as
Jlkanes. Further more, just as the alkyl group effect the reactivity of double
hond towards addition, so the double bond effects the reactivity of the alkyl
group towards substitution.
Examination of the reaction shows that abstraction of vinylic hydrogen

s more difficult than that of allylic hydrogen.

Allylic hydrogen

, e
Vinylic hydrogen
easy to abstract

hard to abstract
Since the ease of formation of formation of free radical is in the order
Allyl > fert > sec > prim > CH, > vinylic
The ease of abstraction of hydrogen will also be in the above order.

CH, =CH-CH. —Ck 1500°C

CH, = CH-CH,-Cl + HCl
MEEhanism:'.

Itis free radical chain reaction

(i .
) Cl~qy —00°C o1 4 CI° Chaininitiation
{(;I) CHy=CH_CH, —H + CI ——> CH, =CH-CHyCI" + €
haj B )
“Hnstart, ally] free radical
{|1i) CH

0
2=CH-CH,® 4 Cl, ——» CH, =CH-CHCl+Cl

Sh“P Online at www,winsomecoilection.co.m
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Q.9 Complete ofthe following :
CHJ {2 B.Se. I* Year - Chemistry IW Paper - T8
= g T H,50, ‘ ) \ ¢
0! cu_‘-(lr-cnscnzﬂz_cl’li_zs-e‘i- CH,CH,CHACHLO0H 50 cmiercHeCH 2, <
CH; Qo ‘ 0"
C}Il3 - HBr| peroxide >
(i) CH —C-CH—-CH,M .
3 I ® CH;CH:({,H-CHZ ~—L . CHLCH,CH,-CH
ai, (ii) H,0,]OH Q | i
10 C omplete the following reactions & write down the mech;n‘lsm of any
(iii) (i) O3 e 0f e : ) BH,THF (2010)
i) Zn[HOH ~ch B2
(ii) Zn| - 7T Gy B,0/Na0R (2017,19)
(i) CH_,CI{ZCHZCI-l;OH.El_‘_S‘.?-‘-; A BB _ g _Hl.cC CHs CH,
] peroxide acetone ~ rd Bry
Ans. (D @ H/C,z C\H —
(EH, ?H CF HE:
o cH, = CH-CE . ‘
CH,-C-CH=CH, — HC-C-CH- (i) = .
T . : | L - i (i) BHy/THF OH
CH, ' ; CH,CH, o CH;-CH=CHa CH;-CHyCHy
. P ws. @) (if)H,0,NaOH PR
(ii) : 8 :
CH, CH, ® g “
! (i) BH/THF L .
CH,-C-CH=CH; R .C-CH,- HC H : : .
7 » (i) H,0/0H. U s i Hag 5 e n
[ ———
CH, CH, .
B Hy CH
Remark: " - ; o d
Because carbocation intermediate are not formed in the hydroboration rea® B M
. so carbocation rearrangement do not 0ccour: ) '
(iii) (), mixture
. Br
. (i) HBr \
L 4 o 0 co|  CH=CH-CEy e CBERRE
/ 3 CHO v Br
| ’ﬁ/ > 2HCHO + CHCCH;™ | *cm HBr | ¢ CH-CF
Zn/HOH CHO CH,=CH-CF; _ HBr . CHCHCR
/;/ cHO
/\ Q11 Complete the following reactions:
CH,
() i i \H,O
) H!‘&‘ -CH=CH, (¥ HS(9CS(;i:;)g , 008 1)
Cit, (i1) Nabhi,
ublice”== Shop Online atwww.winsomecouect\on.co.\n

Visit Us At - www,winsomer
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he o

F

Ty
- ] ; p Bt
(n) CH, - n..—.—u ~CH - ﬂr—.m.« alc KOH/A Ds_ \JI@ enr . | Metttintry ppo |
: , \ He-CH=C e CH,
w | L © o T ool
| i cmy-on,-dn-cn, aleKOH, Br 0
3 2 - A C_-_. % —_—— 8“_ Br
) NaNH,\NH,(1 CH;, - cal, e
\ W CR,-CxcH 00, ) CH, 2 @) | il
(i) NaNH,\NH,(1) P
or. CH,-C=C-CH ' P Comppues SRR Kooy
(ii) CH, - Br oy ﬂ: 3
. Conc.H,SO
| ®) CH, -CH, -CH, -€H,0n 211,50, HC—C—CHy— Br— N
| CH, CH, e == L} _ Iwater/acetone

, N
™ H” .IO/\Z ether

| (i) B,
Je (i) HE(OCOCH;),\H,0 e un+ u_ﬂ L (i) Ulnzu.lulm_ll@]
_ CHy-C-CH==CH, —=  CHyC.CHog—g, M COOH (i) H,0,/0H
(i) n_u } (ii)NaBH, _ ()
3

an

_ Nal _
F —C—CHy— Br——— o b o s
(ii) I sl WOI_‘ i _ . z /water/acetone o€ A._.. Chiy— Oy
CH;3CH,-CH-CH; : —> CH;CH=CH-CH, CH, CH,
: HOOC g H
mﬁ uﬂ H #COOH
(i | X
. iii) .OEwQIN-ﬁmlﬂzm alc. KOH > CH,CH=CH-CH, OOO_.— M:OOOI
zwz:.... Ozwlmn B
oy OO e (M OESONE — e niqd [ >—cu, 28/ THE _MV_
' NHs() A (ii) HO,/ OH" H
®)  CH,-CH,-CH=CH, : :
: C ;
o X AL cnngy CH CH, cH, J ompleteofthe following
- th oln + olm, n:
v H~ Sy ether I h “H H” /ﬂ_ 3
H, .. ,80,
Q.12 Complete all the following reactions and give mechanism of thef nmu
CH
(a) CHy-CH=c{ " HBr (b) SBry |
CH, B Oy o~ ‘ :
— Shop Online at www.winsomecollection.co.in . )
(_For more details Visit Us At - www.winsomepublication , |
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" \ o HiSO, wer e
() CH, - = CH 2 on, Q2T i g C=CH naso.

C ii o
ii) H,0,/0 §
CH, (i) H,0,| " cH=CH Hsey CHCn
Ans (i)

CH lete the following reactions & wrs
/ CH;-C-CH=CHy ————— . . of t i
( _ HsC m ﬁ_u: ~8H, 2 cH =CH, ) BH/THF

. - = 4'..['..["
Chy CHyCH, o (i) H,0,/Na0m

: N . y
o 5L mon e s
CHy-C-CH=CH, ) BE/THF _ H H
L i—LUip ———— —_—
\ i) H00H . CT T CHzCH 04 s () —_— -
CHs ci X WehE - ;
Remark: 4 CH3-CH=CH » CH;-CHy-CH,
(i§)H,0,/NaOH

Because carbocation intermediate are not formed
reaction so carbocation rearrangement do not occour.

—— - . I I
' HaC Ho ..
i . Br HaC Br HsC Br
Lol 9 m CHO ‘ —
\\h\ .\q._\l|l.-r 2 HCHO + CH;3CCH; + _ + Br CHy Br CHs
Zn/HOH : hy HeC H

L _ . H H

PN .

in the _aa_é

(iii) CHO

A&u‘awuﬂnﬁ

i)

: Br
HBr i
CH,=CH-CF; ———88 > CH-CH-CF, o

Q.15. Identify compoundsA, B’ and Cin the sequence and give E«i
of formition of A.

.18. Explain the acidity of hydrogen atom in= CH group taking an
ﬁ.:uﬁ:nﬁmuﬁmmom H,S0, LA HBr - Hl _~ ?:ﬂ.::m of acetylene. (Imp.) |

L&

peroxide  acetone

clated Questions - .
or alkanes? ,

+  Why are terminals alkynes more acidic than alkenes Wi 1
2C e *+ Wh lide anions more stable than vinylic or alkyl anions® |B
CH;CH,CH,CH,0H yareacetylidesn )

* CH;CH,CH=CH
_ S ? ns: When a terminal alkyne is treated with a strong base, m_._. e
nide Na* NH, the terminal hydrogen is removedand acetylide anion is forme |

N (3] \
& .c=C Na +NHb |
_N-Orlu@i + 1NH:-Na Illl#)an ied anion :

Ans:

HBr | peroxide

CH;CH,CH-CH <L CHCHCHCH  —

| m_ﬂ . “~—_Shop Online atw

ii.i.:moamoo__mnzo

(— For more details Visit Us At - www.winsomepublicé




B.Sc. I Year . C : 3
i, B .

fined, an gaiy . Vi
ed-lowry defined, an gy ™I : L _
to the maaw_o: - volves the hybri &nm%o_w z__gh . The Birch reduction is the organic qm,ﬁ_ﬁ.. H.n._. - Chemistry 1 paper . g4
R m%_%ﬂ% anion has an %-_Q?.E_:o:; \wm_ca and an alcohol in liquid ammonia 1o _.o%::_ﬁa o ek g wih
) mmms\: orbital that has 50% « nw_Nm_a:M ”mun:o: was reported by the Australian chemis K.,M_ﬁﬁ_rméai o
e m_w% and therefore has 330, mmsgg__. reaction provides an alternative to catalytic hydrogenation, “.rm.. _.wn: s
as an %..Eg.a_mn%w N_m:m_.mna_.&:nm s orbital are e Qs;a_a reduces the m«oﬁ“dm:c ring all the way toa Qn_oraézmwmmﬂ ﬁ_a.,::w,_ﬂ EM”M“_,_H”
25% : i Argpgy ohexadiene, catalytic reducti ini ;
Ik _maoaﬁn‘émmo:_w than p-orbital, the negative chy, .55_, toa cyclonexac han th Wﬂ ;uction of the remaining (nonaromatic) double
alky 4 Jower in energy  Fior 4 GHATHCEEr. A8 8 pe ge Eg ponds i easier than the first reduction).
—pucleus ﬂ_xaa i1 g orbital with ahig m_._._..: ) result, ey H H
a greater € . 1. anjons, which are more sta .
M anawsc_m than vinaylic anions, ble thap mmg_ @ Na/NH,
a e T
o i . . ROH
_ Q H, : H
Mgt H-Cs Py 2
N naod , C2CY)  eaction Mechanism: - .
z\ J._ K Jsp’ Sp _ A solution of sodium in liquid ammonia.consists of the electride salt
H

I . . . .

. oo . t e ted with the intense blue color of these solutions. The
inv on33%s Acetylide anjgy Na(NH,),]" € associa S : : .

Vinylpauisn 25+ d Aol mo_cmﬁm%imnqc:m maaﬁo.&mB.oBm:n:umS@ﬁmnmn_nm_w:_o_._.;amnnmn

CH, anion 25% §
' alcohol supplies a proton to the carbanion, for most substrates ammonia is

Stability
— not acidic enough.
Lessstabiliy [ Sy more stabiiy o H H
,_ . : Acidity Order _ D .\\Muo R—- O/—.m
| — I
_ Q.19 Describe Diels-Alder Reaction. y &
_ Related Questions - : Ch . |
Q. Writeshort note on Diels-Alder Reaction. ; . e H
Ans. Diel’s-Alder Reaction:- . . .
UE& Alder reaction is a concerted reaction that bond 8 '
bond Eﬁw:._m Em..nmou take place simultaneously. Such type a.a : H H
known as pericyclic reaction. This is a typical example of 1,4 additt
reaction double bond adds 1, 4 to conjugated diene, so the prods _._\OI
asix membrane ring, . —
Mechanism: - :

H

s used. If the T

Ans, i romin
The reaction of b f the double

Q20 Writep 3 Outcome can be altered dependi
ote i ; , .

‘Related Questigns. - " reduction, done at lower temperatures, the brom

Q oS . bonds to give a 1,2-dibromide. This 15/

. Give the major o The 1 ..a-n:_u_.oEEn is only formé

! : ; 2007)
_ ‘ : . ) ine with 1,3-butadiene. = the
. Q.21 Addition of one equivalent of bromin joisomers: th
/O ‘ @\ Itlgn.olaneoq e with dienes can produce T8~ caction is

nonn:ﬂcm—
ng on the across one ©

ine just adds

: o
. ganic product of the following rea”
Qv ZN _ Z..—.u Amv
etails Ve

is
the thermodynamic product. The mechan
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I
sde ODE . LS A
diene to give a bromonium ion. which 733_1” OPENS 10 give the i, \
| 2-dibromide can then react further because it can underg, Miel. ™ wtivate the central ¢ far SN Hence 3° ) o Chemists 119 Paper - 6
= nn._.j»ﬁ ~at 1" alkyl halide 2Ives SN° ranet kyl hatid gives SN' reaction
substitution et caction
Low Temperature - Kinetic Provuct ¢ " How will vou bring the foling N2 ennversinne
I \‘ ’ 1 (2001
_ ‘_
\/\ Br —Br ||||.Iv>? (H -C=EC-CH, ~—= /m.\
I
.T...@ I\. /ﬁ.:
<ol
H.-C=C - CH (1) Naliq. NH, 196 300k CH_H
- (11) Ethanol n__
NN H” ScH
Br
QM Give the mechanism of the reaction, (2011
1 Zn
. . Br CH,-CH=CH,+Br, w—dNNacl
1.2 dibromide n:“.n_,.:;_.,z, *CH.-CH-CH
» . Br Br Cl Br
High Temperature - Thermodynamic Product al
7 Aws. Stepl cy _cp=CH, + B, + €1 —— CH, ~CH-CH,Br
/llw_. \‘ Br
- @éwq@ Butnol ey soH-CH
Sepll
mﬂ Br 2 o
~Br
1,2 dibromide ; o
. aq). Nacl , ; .
CH, < CH=CH, + B, st €l H-CH
Br . e
NS :
Br —
Cl
1. 4 - dibromide 5 T.. =
(.22 3°Alkyl halide gives SN1 reaction whereas 19 alkyl halide %m._»g_:
reaction. adl or Br
Ans. In SNI reaction the reaction proceed through nmngnm:o__%u “& 0
carbocation satbilty order is 3°>2°>1° . While in SN2 reaction 15 21 CH, - CH - CH, — CH, - CH-CH.
pro-ess and there is no intermediate involve. The carbon atom __B;M« ! ﬁ __&
; \ iml
positive e charge due to bond dipole of C-X any factor which min :nﬁ. mh, | 2 - dibromopropane
positive charge that can favour the SN2 in case of 1*alkyl halide ms_%.. i
only one Me group Wil Ak ecs batua this M, g7 silll.mgu Online at www. winsomecollection.co.in
N
L amean Sl i i g




mnﬁn: O_.N. s
jsm O:—_n re o
Q35 ivem ™" — @ %
; . , ‘ B.Se. 1o _ y
nﬁmunﬁ_._.ﬂmcu . y CN ¢ 1" Year - Chemistry 11 paper - 88 : @
. A : H, ot — ;
. \o:m \010 . . \n ot CN A " (2014)
: ' _ ' e—_C / 5 - echanism: This reaction is D; _
Me \ﬁ_w w\ 10_ e _ _ Q_V_ wm ” nis D_m_wl»._%_..wmmnzc: and mechanism is
Me—¢C
—GC CH CN :
. Me /\l/ 2 / \P_ 4 . | 5 CN
CHa C N _
il H, CN p N
; 5 3 dimethyl putadiene acrolein | ,
_ ' . ; Q.28. Discuss Witting Reaction.
Q.26. Givethe major 0rganic product of the following Feaci, ~ AnS- Wittig Reaction: - i (2012)
@ CH=CH-NO;+HC — | - T R R
: ] X R3gR . R3+R
G oy 500°C P Base Sp- Ryp R
T—v ‘ﬁmw . ﬁm— = Omw " n—u s EL] .W: hwﬂ W:_ - \G/ "
g : H : H H R
; iy A Ylide
BH/THF R R
i) L'  HO/NeOH : v O re B3R
NcH ST TR R TR LA
3 | . o .m m.___ W, o
. @) CH-C=CH HgSO/H,SO, The Wittig Reaction allows the preparation of an alkene by the reaction
) R T T of an aldehyde or ketone with the ylide generated from a phosphonium salt.
Ans. - (i) o _ ' The geometry of the resulting alkene depends on the reactivity of the ylide. If
, R is Ph, then the ylide is stabilized and is not as reactive as when R = alkyl.

‘Stabilized Eﬁmm m?m (E)-alkenes whereas non-stabilized ylides lead to (Z)-
i . alkenes (see Wittig-Horner Reaction). .
(i : MinorPat | Mechanism of the Wittig Reaction: -
CH;-CH = CH, + CI " s00°C. ; _Addition of the ylide to the carbonyl is postulated to lead first to the
y —2€5 CH,CI-CH=CH, | zwitterionic intermediate betaine, which would then close to form a four-

. _ . ' membered cyclic intermediate, an oxaphosphetane. The existence of _....5 betaine
(i) H . hasn’t been fully established, although its intermediacy plays an n.s_uonwa
o be stabilized by lithium salts
. H
% “CH

CH, =CH-
2=CH-NO, +HCl — CICH,~CH,-NO, + CH,-CH,C-N

BH/THF
HoNee

:0/NaOH , role in the Schlosser Modification. Betaines may

leading to side products; therefore, suitable bases in
for examiple: NaH, NaOMe, NEL,).

the Wittig Reaction are

3 o
Ph -0 O ...\WW e
| _ ) "
\F\.\ldﬂlll!/\F W: W«« R" g R
ry stable phosphine oxide:

()

The driving force is the formation of @ ve




_I\D“._m\_ . > “_w_._ P
051N ph — tO=pC h
-t HM._ - |
R e rapid reaction and subsequent rapid ring scmzaf
xa?.:.,,ﬁ..:aw.,.. give T J
the (7)-alkenc: x “N E
v R >
Rxps - Hf ;
" % kIS
.ﬂ ** x: - x..:
N ; Cis
Slow %
R
| R
o—#K .
a R Trans

Q.29.  Writeshort on Corey House synthesis.
Ans.  The Corey House synthesis is an organic reaction that invo]
reaction of a lithium dialkyl cuprate with an alkyl halide to form a ney
an organo copper compound and a lithium halide,

R,Culi+ R'-X — R-R’+ RCu + LiX
Reaction mechanism: -
This reaction occurs in two steps. The alkyl halide is treated yig

lithi i i
um metal, and solvated in ether, which converts the alkyl halide intoa

alkyl lithium compound R.L ; :
sy alkylbaligee Li. The starting R-X can be primary, secondarye’

R-X+2Li W-E%E..H t
.:..n

second step requ; o i
it cuprous iodige (Cul). ,M_m””a%.w alky! lithium compound to be treaid

.:-Gwm. n_..wa MN :.ﬂh.__. .
University, ag " Wete first synthegizeq by Henry wm__”“ﬂ_.mwm H..Mwmvmi
anreagents in honor of his contributio

(20n
Vesth

alkay

dare usyg)) .

. ycalled G

2RLi+Cy +RC ilm

m digli

les 1o th
__N.,OEL. +R'
If

dre wo:sg..

The ithiy uLi+Ljj

halide. which coup

ua ntﬁwwwm is
€ compoypg: fhen tr eated with the second all
—_— x N W-,

m___.nm is not the ;

~-X

Second alky , +RCu 4 jx

aMe as the first, then anm.ﬁaa%

AWinsomer ublication.!’

,.vf

- BSe i vy,
s ‘._‘._J.ﬁ_ﬂ_onﬂ_.: = et —T_m_, T.__. this reg ..n._q & 755.7_3 i Paper . g
nw_rw__ halide must :nmam:._i halide 1, ACtion g Work succesr, -
! %no:n_m_é cycloalkyl halide. The _.n_m.“.. N2¥1 halige E._adc,r__._m.__; the
s 4 4E IR P Ive 5 ) ary alkyl kg
.__.Hcmn_.:_ technique for éE:SS:m o_.mwz_n_H_ﬂ_n_; a::_iﬁﬁ__u: ,“_M,_,__a
i N Pounds, ikes
i hy 2 - butene
, Explain WAY - iS More stable
,%_ (n 1-butene (CH, - CH CH=cy ) han 1 - butene, a0
AR 2} e stepje epulsion i5 Practicail 16)
_ ically ab.
J-butenes, the two methy] : - L
ent. n 2roups in Cis-1somer \n = n\/ /
H H
ICH, i
. . N /
. r together than in trans-i =
peing closer tog somer e po m/nr experience
| 3

_— repulsion and consequently the cis-form is under greater strain than

yans form. The steric effect destabilises 2 molecule. Thus trans-2-buy s
more stable than cis-2-butene.

On the otherhand hyperconjugation stablises the molecule and is

gmallest in 1-butene but much larger in 2-butenes. Since hyperconjugation has

greater stablising effect than steric destablising effect, |-butene is the least

stable. The order of stability is as

trans-2-butene > cis-2-butene > |-butene

Q.32.
Ans.

Write short note on Dehydration of Alcohols.

Dehydration of Alcohols: - .
A process in which alcohols undergo E1 or E2 mechanisms

to lose water and form a double bond. This dehydration proceeds by heating

alcohols in the presence of a strong acid, such as sulfuric or phosphoric acid,

at high temperature.

H OH

Il Acid, A
Iﬂlﬂl

(2012)

Sc=C{ +HOH

Primary alcohols undergo bimolecular elimination ﬁm_wa ﬂmwwwm ,_
While secondary and tertiary alcohols undergo E_ﬂo_n”:mﬂqum% ey
Mechanism). The relative reactivity of alcohols in dehy
Tanked as the following
Pri Methanol < primary <3
‘Mary alcohol dehydrates through
Oxygen donates two electron
an alkyloxonium ion. Thenti¢!
adjacent hy(rogen and the alkyloxoni™
¢ a double bond. .
Shop Online at www-win

econdary < aaﬁ__.u

2 mechanis o
ol oton from sulfuric m_u,a H,S0,
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oG A o H.CH.CH H aoduce > of polar media, HBr undergoes 2 slow addition 10 propylene 10
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(s deeme CH, s N -However, in the presence of peroxides, oxygen Of light HBr reacts with
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Svoneg A“ggﬁa:_.‘ :5%895 are possible, e mw...n.ﬁ“ . CH, ..”E_ﬁ H.
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Q.34. Givethe major product of the on 1 Q.12 page no. 100 OOy " HeK - 4
LH. NBS|CC L 500C _._V....A,ﬁ "oy
~ B - Hs__ “ g, - H
() C,H. - CH. \CH. " ﬁ,wﬁ._:_ . CH, Br. CH ﬁtI-ﬁI "
" 3 -
_CH. + HBr —%—
(ii) CH, =CH -CH = CH, (y mplete the following reactions )
CH NBS|CCL - gy €0 A indicate g,
Ans. (i) CH.-CH:- rzzﬁxa hv = Br. n.:“ﬁ Ll _ﬂ. Eaf
& 0:
@) CH,=CH-CH=CH, #>CH,~CH=CH_(y . .CH, -CH-CH, 0w
° . 2

Comment: Addition of HBrand Br, at higher temperature Ammsmﬂmzw s * B BH

The 1. 4 - addition product predominate. .ﬁ!rn‘ cH,-C=CH g

Q.35. How the following conversions can be achieved? @: 1, ]NaO

o Q0 4,- CH, =iCH - CH, —2_____,
o : i I HSO,
@ II :..ﬁ..:ﬁ...: ..TA..M:.A..Q.._._ *.7\/ Ll_.uLv
H CH, H0 80°C
F OCH,

_
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OH

© i " 1/NaOH . .
Ans MHH_ =S, ﬁ nm <M, I .. Gmrb ":Coon 4 Chy N..&__na in each. rite mechanism of formation
- ogous to given mechanism, you may draw t " ; ,
¢ Fonmy my the proguey; - P cH, 2017)
@ ﬁI_mﬁuﬁIHOI. + Ih‘_
OH, H_ _H m: ’ M
-G !
HC \,.,m, = O\: @ The formation of m
. H /: pocations is sometimes accom- um
Less wcvm:.:_:& I ‘%__ma by a structural rearrange- x H >
o:_.soa ke Cent. Such rearrangements take e g .
0 . 1 hift of a neighbori S . Y3
o m o . Jplace by a shift of a neighboring m\ o O oo M
AT _ iy gouwp or bydrogen, andre T-G-3 O Z.Z 7
0 HO . Javored when the rearranged -Z_.' BV e
2 A N - e S =
__._ @I g ﬂ%ﬁ -J arbocation is more stable than ) & BTy =2
H.C- _ﬂ -C-CH, — HC. m - ...<_, cit T " lhe initial cation. The addition of - m h
i A e Bl e B ok cy  [HCito3.3-dimethyl-I-butene, for
HHEH L 1 G2 fexample, leads to an unexpected
H I) product, 2-chloro-2,3- E
‘ " HQ fdimethylbutane, in somewhat m 2
& greater yield than 3-chloro-2,2- s o =
OH dimethylbutane, the expected = = =
He H 2 Markovnikov product. This sur- 2 L G
: /n.. =7 I.h/ CH, { prising result may be explained by - w ) E
' “CH L= GM . Jacarbocation rearrangement of the N8 % 5 .
Trans alk d H H initially formed 2 carbocation to a ' = + = o
?&o%no Trans alkene. | 3 carbocation by a 1,2-shift ofa 5 Tl e g
; . . & . z 9|z ) 3
0.37. Omu.... CH-cH . _.m_ . . o:&cc .,_ methyl group. O—043 M M
reaction, -3 more reactiye than CH N _n..;
Ans. g . ;= CH=CH-Clin§, s
_ reaction, th 01/ -
CH-cH ,mm . » e reaction infe : (2
, It Tmediat
ate viny] nmaonm%nw”mwﬁm allylic carbocation, s:ﬁmumméonmﬂ_o: s ®
1S Why it is more stab] U 10 allylic Carbocation 3 CH=CH-CI, it ger ; o
CH, -Cljs € than that of y ;. 1 stabilized by resonance i
2 more reactiye than Cly nmwo nmaoamcon. Therefore, CH, = CH S,
2LHClinS 1 paiing. | T .
reaction ;
WQ.I = O.I_ .4 m.—.m; i y N lln_._u\\
) RCH. CH 2 i
. =0 _CH=CH . -
Q38 A allylic cation H, CH,-CH .n e 9 £ .
1ve the major o . Vinyl cation | O=-0-0
n—qu -CH= Fganic Product of ' ! '
Ang, ¢ CH, + Hcy the folloyj, <
.r-u ad QI = OI_ ’ -lr....’.v W = ust .
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; catment with excess methy
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. water. and heat.

| .t tr

+CH,-C=CH-CH=CH, + HBr (2, oxide:
CH, b
Ans.
CH.-C=CH-CH=CH. + HBr — Q._:ﬂun:,q R Fa_‘. R _Ag0
CH, _ CH, mz.g N, N8 | HO |
P R R'I'R N Z :
1,2 additjg,, . mz R|°R O \\\, -
+ g CH, =3
Br -H,0 %
- OI. o A_U - OI o OI 3
) CH, % R ..hfz + z\zﬂiw
_&m& additiop, . . CH,
Mechanism : Xclusive Part) After the ?..ﬂ Mﬁ? a quaternary ammonium iodide salt is created.
\/ 7 After replacement of iodine by a hydroxyl anion, an elimination reaction takes
o s place to form the alkene.
CH, m., =CH-CH=CH, H- w £ With asymmetrical amines. the major alkene product is the least sub-
CH, : bt L
; ) . stituted and generally the least stable, an observation known as the Hofmann
Mw%owwmmm:m% from allylic rle. This is in direct contrast to normal elimination reactions where the more
® : substituted, stable product is dominant (Zaitsev's rule).
CH,-C=CH.- ® : The reaction is named after its discoverer, August Wilhelm von
O_m -l CH; - C-CH=CH.cy| | Hofmann.
' CH o An example is the synthesis of trans-cyclooctene:
/\\\l/ This carbo cation rearrange Hoffmann reaction and cope reaction
o . to a more stabje carbo catjop, ! @bm @.# OH
CH-C=CH-CH.cy . o ® : Qz/ Mel, MeOH Q N A0, Q N
CH, i T m = mu -CH=CH.- ch,| H,O M
Oi heat, vacuum m
. .mﬁ : QE ..rmzols H.O h :
F 1 . V_ILoz .
M. ﬁIun.hUHﬁ:aﬁ.IumuI Br H H | R
CH, w_ w CH m__u CH trans : cis=60: 40
r vy - LH=CH-CH, . i 3
L3 . m. H In a related chemical test called Herzig - Meyer w._f_w_.ﬂ__m m_uwcﬁmamﬂ _
- additj 3 ) : sthyl @ i . |
* < ~addition . | mination a tertiary amine with at least on¢ EHS_ ﬂﬁc%hwah.“ m:wdo:._cs M
” { : o to react with hydrogen iodide to the qu ! m
1,4 - add ition proton is allowed to react with w % othane and the secondary amine. |
% A W ite shop (Exclusi duct) salt which when heated degrades to iodometh:
ns. Note ¢ Ve produc ; _
Ofany gfjy: " Hofmany o : o transformations?  (2017)
ce nefj ; amn elimina g ) : + o chemical transior ;
S Where 4 ecma...:mwézoz, also r:cSLMM =m”o=. @ Q.42.  How will you bring following ¢
, ammop; exhayst; .
For Onjun ustive met ion jsap? .
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valence shell. Due to this, carbenes are highly reactive

£ C I its
I & n = m .—: ) . .
3 CH —— CH,-C-CH, ﬂ_“z_c.m and mmsma:& as reaction intermediates. A singlet carbene con-
®) g empy P orbital M:a a roughly sp’ hybrid orbital that has two elec-
H.C=CH-CH=CH, . singlet nm&msmm a M stereospecifically to alkenes, and alkene stere-
g ——* sty 15 retained in the cyclopropane product.
. C CH,
© Ih/ ﬁ\nI,. m:, a_wI " /ﬁ == ﬁ\ £, ﬁ_.u:_ _Q._q
h n = —
I\ N _<_ \ AN x<_._
H H H H H
A)&-.m @ @- o a . CH.CH.CH,
@ @ CH.CH.CH.Br
AICI,
:Wmoh 1.__ z,mo ) A
HC-C + HO . HC-C-0 Low temperature  prooy lhenzene
1] 60°C 3 N H
o CH £
Propy = 43. Writeshort note0n Peroxide Effect . (2018)
P When an %m&& reagent is treated i&._ unsymmetrical %ﬁu«
- presence of peroxide, then addition takes place %aﬁ Sﬁrot:.rasﬂ. _“
HC-C=0 ¢ i.e. negative part of reagent B&S&Rnﬂgon%ﬂgg
! | d which carries more number of hydrogen atoms. This is known as perox-
o — i i with HBX i of
Propanone For example, when mog_nnn is n,mnnu in ﬂnﬂiﬁ
(b) The Diels-Alder reacti . (acetone) faﬁ%b&as%%asaa %raﬁdaﬁ:#asmxg propane).
double gﬂhm. . combines a diene (a molecule with two altermna® :
—— s dwmmbn a dienophile (an alkene) to make rings and bicyds Absence of HC-C- CH.
into two un: - ggmm onds in the two starting materials are comved CH. Peroxides Br
forms two nn%“%%o:.@&o@ﬂcoan new double bond. Since this .mﬂt CH.-C=CH. CH.
n i 1 o 1 2 & 1
powerful reaction. nds in a single step, it is @ V¥ usefil _ _— m _CHBr
peroxides 4
Mechanism -

ethylene

(DIENOPHILE)

cyclohexene
(ADDLCT)
- W
a.nu nww Qn»‘mum E_Ra mwﬁwmmnmrw imponant cheletropic reaction® .nm.m_.a.
pon Of 2 3555 1 carbene !mﬂasguﬂ.ﬁoﬁwo.ﬂbﬁ& »
o

W%_..»nﬂwuﬂmunna&%ng_f yres w_
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— CH,-C-CH, : Hl.:& and mc_a::& as reaction intermediates Mwﬂmw_mzw reactive
ieal mpdis . et
) H,CaC o empy P orbital and a roughly sp* hybrid orbital that :SGS“ v
s H-CH =CH, ——» ¥ ginglet S_.@czcm. add stereospecifically to alkenes, and dw e
__am,Q is retained in the cyclopropane product. , and alkene stere-
H,C g . . H.C CH
LS CH, H, H, // A o CH, CH,
(© \... , HM .._7\”__ \n. = AA S _|.||._
H
H H H . H H H H
@ @ —_— - CH, - CH, - CH, /
Ans.  (a) ; CH.CH.CH,
_._,ﬂ., -C 4+ H,0O T—mmo. / __hmﬁu_ L >._._n_, ”
: 'Nels ow temperature
_A__I 60°C H,C - _m_ -OH e Propylbenzene
| CH, %
Propyne ) 43, Write shortnoteon Peroxide Effect. (2018)
ns.,  Whenan c:mmaamq_.nm_ reagent is treated with unsymmetrical alkene
presence of peroxide, then addition takes place against the Markownikoff's
HC-C=0 {nle i.e. negative part of reagent adds to that carbon of carbon-carbon double
_, hond which carries more number of hydrogen atoms. This is known as perox-
CH, {ide effect.
Propanone For example, when isobutylene is treated with HBF in presence of
(b) The Diel . F (acetone roxide,addition takes lace to form gvﬁﬁ.ﬁoﬂ.%:.%ﬁ?f:«&ﬁ%&.
vt voaw_.mw_mhm mewos combines a diene (amolecule with Wéo alternaitg l ’ CH,
compounds. The three ah@eﬁ%&m Aws alkene) to make rings and bicylk Absence of Ih-m .CH.
into two new single bond ¢ bonds in the two starting materials are cont® { CH, Peroxides _w_.
forms two new carbon nm_.wwh M o:am i double bond. Since this reactil CH. - ¢ - CH (-0-0) o
. z onds in a singl s a : A
owerfi ngle step, it ful .
P ul reaction. p, it is a very usefu oresenceof. H.C- m g
peroxides ,I .
> 1 | i Mechanism -
9 .(__ 6, 2N | CH. - CH - CH,- Br
IO 5 — Br,/ Lots of this is formed
s an_ 2 ik CHCH = CH:
, 3 - butadiene eth :
ylene cyclohexe Br :
ne "
(DIENE) (DIENOPHILE) ﬁWUCCO.E CH,- mz - CH,
. , Br
¢) One of the most s theti : i ardl of this is formed
A. ) : ynthetically important cheletropic reaction’ is he? f Hardly any
tion of a singlet carbene to an alkene t P fig*
o make a cyclopropan® (se¢ a___m_g
pon

left). A carbene is a neutral molecule containing a divalent ¢&
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ides is weaker Hence they - ‘ _.H“..?ﬂ_“d __.M..... TCAIS Whigy, R e
1o form Bromine free radicats. These brormne TFEe radicals Mgy
; , Atiger, hu e
give akyl free ficats, which attack on next mole of HBy 1 35“; on hs”.. piseiss the directive influence of -CH_and -¢
a;.:ri __-1._..__:_: <uhstitution reactions. , and -CN groups in aromatic
Q.44 ﬁa!ﬂ!aal?aa:_.aa reaction - ” 0-P Directing: -
COOC.H. _ H H
H
™) “ # A | | © . K
| ©
e H=C=H H=C H = | ©
COOCH, I s H  H=C H
(0] ~
COOC H: — —— o
A (h (1) i
a P \ _____ ] V)
Ans.
noﬁ) When the alkyl group has at least one sioha hvdrogen (i . alkyl group
COOC;Hs & may be 17 or 2 but not 3°). Such type of alky! group are o-p direcling Zroups
OCu, | because of the hyperconjugation.
In the hyperconjugation forms (11 - LV) the orthe and para
ﬁ have a greater electron density than the metu position. Thus the
. _ ;. would naturally attack at these positions.
_Wﬁ .@._MJ. @...—N—, @u:.ﬁ_. @“_,.Qﬂj. Meta-directing Groups: -
e Q 2,
. N ® (=N =N =N =
Graduation —
-— ——
- WF‘ ©
T & Online f @ W
Bm n&i -y ¢
.. N mdlm. Mn_mqlﬁ. w‘_ : .u.. ‘ _..:::.n...n._:.:ec:_vc:.aw in order of decreasing reactivity for ArSE
3 A . reactions:
S‘:. . § ad (i) C H,-OCH, (i€ H -CH,
s— (i) C H,- NO, (i1 C H, -CHO (2019)
Ans. (1) (i)~ (v) = i)

ns .
>5mN03moo=mo:.os.8._.=
N T4 Flipkart

Lplaimn w iy mite youp

Q.3.  Onthe basis of the stability ol sigie © oIple Y, «

is meta directing whereas methoxy group is ortho andd para directing
(2005, 2006, 2008)

Related Questions -

Q. On the basis ol s~ complex stability, gxplain why - NO, group is meta
L b 3

director for aromatic ¢lectrophilic substitution | cactivn (2012, 14)

Q. Eaplain the following with suitable reasons that B

< ’ J b I

T WW — oublication
For more details Visit Us AL- NWW.Winsomepubiica ion.
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(a) CH_groupis o-and ?q..-.an::m group. v i

(b) zo.u group is mefa directing group-
_.55:.0:
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Attack at meta position

//m\\\o
®
Z
H
, ® z
] ii
w )
o] 0 0
®
/z\\ /w\\\
® ®
PSR
H H
. z z
w iiii
The carbocation intermediate formed in ortho and para (iii) position are
destabilized to a grater extent due to the positive charge arises at the ring carbon
up is attached. While meta attack, the positive
p s0 it s

where electron withdrawing gro
on withdrawing(- NO,) grou

charge will be for away to the electr
comparatively more stable as compared (0 ortho or para attack.
Attack at ortho position

OMe OMe OMe OMe




]
OMe
- H
Alach at mery position O ‘
OMe
OMe
P OMe
-~ R\ #
x e OMe
r\\\
. )
i I
1
Ladd 1 ¢ /| E .N I
o ,,“_, _5:: and parg i iii] Z
iv

15 not 1 e
IS one of the extra re

= S0 :
ack that jg Q whic nation form

h stabilize the

Me, gro i
r....az.ﬁ._.z i up favg

\imck a1 Para position
M,
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the mechanism of the Friedel-Crafts reaction. (2006, 08)

(2013, 14)
write <hort note on Friedel-Craft Reactian. ol
-141-C raft Reactions: - (2018)
jation of aromatic compound with aliphatic compound like

q. esters. ethers, alkenes, aldehydes. and ketones in the

A s_nero_
iedel-Crafis

" of Lewis acid or proton acid as catalyst is known as 7
. This reaction is an example of aromatic electrophilic substitution

st 15

proton acid.
anism: -
I:- ’
~ . g o e e
R-CHeX +AIX, —————r R-CHp---XAIX, == R-CHAIX,
1on pair
I: -
) H CHeR
DD
. CHeA, -
R
@ complex
L
H CHeR H CHsR
@
[< 2]
Step I11: -
R-CH; I CHeR
D
e
Step IV
2 o )
AlX;+ H — HX rAlX,
5 with

wdary and tertiary, then reaction stal
n acts as the electrophile.
(Imp)

If the alkyl halide is secort
the formation ot carbocation and this carbonatio
Friedel-Craft’s Acylation: -

The group is called
group is introduced Into & €O

For more details Visit Us

an acyl group and a reaction where _P,u:,?.m._f
mpound is called acylated reaction. Acylatation

:..mucu__.nm:o:..:
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1 Py | ] _bw d .
ol aromatic compounds takes place in the presence of oy Per | Expi g ‘ and activator whereas—
Lewis acid 4 i b k SXeess s up is meta director and deactivator for aromatic elect ili
s acid because the product of the reaction is ketone, which, fo My . gro E— ectro-philic
o SRR Iy son Fe .
with Lewis acid. ng oos._ of f __E_:E._ (2010)

i

: R . Ashy. A1CI;, e pq g B M_MM_HH s 26for why -NO, meta direction grou
GHH + RC-Cl [ A ™% GHCR + [y R.-OH grotp™ N
WH, 97% yield if R = cpy, F 0" Groups with unshared pairs of electrons, such as the OH group, is
L agly activating and ortho/para-directing. Such activating groups donate
% ham unshared electrons to the pi system.
@w ) [priho Attack:
+ mﬁﬁ,r OH

Y
- R-C-C |
® % | T
R-C + :
@ | .
!
R-C
]

p

StepI: -

R-C-Cl: + AICI ==

[

+ AICL Mwor

0] i @ .
e Acyliumion | o Mnu } aH oH .
ized by am__onm:m.,mz.o: F -~ _ ) . ~ rv»
A
) - e ——————

_:\0 F - "y

r% i L= -H *

— @
OH
A

WE._EE 10n sgab-
1zed by q&oqm.__.wm:.on ]

When the electrophile attacks the ortho and para positions, the oxygen
atom can donate electron density to the pi system giving four resonance
structures . This substantially enhances the stability of the cationic intermediate.

Para Attack: .
Compare this with the case when the electrophile attacks the meta

. position. In that case, the nitrogen atom cannot donate electron density to the
pi system, giving only three resonance contributors. For this reason, the
meta-substituted product is produced in much smaller proportion to the cz.:o.

and para products.

(_ For more details Visit Us At- www.winsomepublication.in )
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@)

CH;CH,C
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such as the alkyl and ary| substituents, may also donate

:—_.._.Gw.wﬂm._ , . .
____w%m:w to the pi system; .:9496_,_ since they lack an available
ne . of electrons, their ability to do this is rather limited. Thus they

ai ; . .
am_uu\ activare the ring and do not strongly disfavor the meta position.
Wwe

e major product of following reaction

Give th
Cl
lmuml_mw. (2012)
@v) CH, + C,H,OH 22, (2012)
Cl NH,
KNH,
NH.(I)
Cy Cy
lwm,lu s 3

CH, + CH,OH ~¢w

56% 27.5%

Write note on Hydration of alkynes. (2009)
Alkynes undergo acid catalyzed addition of water. The product of the

reaction is an enol. The enol immediately rearrange to a ketone.

CH + H,0 —H250sy CH,C==CHCH,

|

OH

an enol

|

ﬁZunl CH,CHg
m

a ketone

Complete the following reactions and indicate the major product.

CH,
- m_u n o8 Conc. H.SO,
1 — Iu D
CH
For more details Visit Us At - www.winsomepublication.in )
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® CA,-CR=CR, 229 | qg sulphuric acid. H.S.0.. can be thought of as a solution of
H . CH, n___.:_# acid - and so is a much richer source of the SO ;
J - W > r . L A X ¥
C =0 Br\cC/, &_wﬂz,_:_« trioxide is an electrophile because it is 4 highly polar molecule
flllll' e s
(W) ..__M__a__:a of positive n_._..:.%.w on the n:_ﬁ_r_; atom. It is this which is s
H H ar u:_m ring electrons .
{da w =
Ams. ' ‘ g : H
; o W
) QA /AR [
(N | H \f 7 q_n_. .E..n\\ﬁ
H - ( = (= OH ——— H ( I .Oﬂ ||||I'- . Qr
L . - - _— n
_ L=y ~{ Fast 2
CH ! H

CH
CH,-CH= i S0 . = 0 '
CH, —Qimwc CICH, ¢y _, H :c,ﬁ\\.o. o ~ 1o
CH 7 H—S—0H T |..Iml:x
CH, Q = = Fast 10t
(i) C=C Br,\ccr H oy :0: .
A
. H I m =h The p electrons of the aromatic C=C act as a nucleophile, attacking
g?n?._a!..an reaction Br By lectrophilic S, pushing charge out onto an electronegative O atom. This
Sand outlipe the Mechgp; ys the aromaticity giving the cyclohexadienyl cation intermediate.
Sm _.:._.7 :
@ *Conc, H,80, _sc Loss of the proton from the sp’ C bearing the sulfony|- group reforms
. §C = C and the aromatic system.
(2012, 16 #p 3:

Protonation of the conjugate base of the sulfonic acid by sulfuric
id produces the sulfonic acid.

+ H0
10. Identify the following as aromatic/non-aromatic or antiaromatic:
(2008)
..mom. m:Q.f 0 ins:
' H
[
S ;
S .
coftwg ways depending Aromatic Antiaromatic  Antigromatic :c:EoEE_:.”
€ 0F SO due 1o sl »“_. What is Chiral Eo_an.n_n... - . (2006)
_ - A carbon bonded to four different atoms or groups is called a stereo
”ama. Itis also called s chiral centre. ‘ ’
4 other word a molecule donot have plane of symmetry as well as center of
—
-CO.in A

g details Visit Us At - www.winsomepublication.in )




@ is Nonaromatic
)
(1

Q12 Fxplain -\ group is meta directing fo, .‘_:::3_.___,_. A is Aromatic
suhstitution reaction A, . \\
Ams Adracem to the p svstem deactivate the aromatje Fing & P
the electron density on the ring through a resonance :::;5:_:_,, ;ﬁ...._ & oty
a - NR NO . The resonance only decreases the elec tron _... €fha
e £,
ortho- and para positions. Hence these sites are lesg nue _m...;?::_;n:,, ¥ is Aromatic
sVstem tends to react with 1@1_.-1__:.» at the meta sites Let < manf D 1S Aromi
group. Re sonatme struct ure are as g __a i .
T ow : - ! 5. Arrange following compounds in decressing order of their dipole
- h B e . (2017)
I Il ﬁ, w t. " =
= r N TR = Mk
D AU — s v A, 3
- 1 ()
5 A
3
Q.13 How the following conversions can be achieveq
OH 2y _
(i) Q —— R NO NO Cl
QI O, .
CH,CH,CH. I i
(ii) CH,C H.C =
H.C=( CHCHCH, — :Vﬂ QA & H>Es
CH,CH ' .
(i) [ H e, 9 16. Indicate the ortho, meta, para - directing effect of the lollowing group
O ) . .a M.._..:._ mention whether activating/ deactivating in E:M«.CC: (2016)
Y _Mno® OH 1) -NH (i) -OCH, (iii) - Br . (v)-€L
Ans, (j) O a: R Ans ﬂ: -NH, is ortho and para, activating in nature —
{ o OH (i _, .Ch‘: is m“n:(mc.:m group and it 1s a ortho, para direciing 2
Iiiy - ¥ g .
! ((i11y- Br CL?_ and para, diactivating in nature
i
Ling n nature
CH.CH.c HC=(. r_: -COOH Meta, deactivating
~CH Amﬁ: ite mechaiism of formation
)17, Complete the following reactions and write 2017, 19)
Q.07

of 12_5.7 in each.

)
.—:: VL

sl bl TS

(iii) Q .f__: AX A

Q4. ¢
Baracterjg, the follgy, i
aromggje Wing specieg

. ; . o or ¥
A8 aromatic, antigromatic o
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B.Sc. I Ye :
Year - ¢ _:,3_;_
.t T b

ey Give the major organic product of the following -

H
zﬁﬁ_\wﬂ. ¥7s Ra—— S o

| H . HC-CH-cp,

-

Cp. 2

Ay

i 3153:.9:

) CH,
t+ HBr _ROOR ¢

“1™ carbocation
CH,
X ' H :_n i
Lok, B C I H H H oy
+ IA + H-Br 3 =
CH, T~ RO-OR L7

| CH. (Peroxides) = CH, = CH,
h heat or light + enantiomer + enantiomer
anti syn,

Regiochemistry : anti-Markovnikov
Stereochemistry : syn + anti

o.;.Q._.za.
3« . .
Bonsraat: . u_,...nwo:ci:m Species as aromatije

? m-.__:m_.

3 .

OMatj,
(20

Explain with suitable reason that -CHO is a meta directing group-
‘ ANES

e the aromatic ring very electron poor relative

Ans.
to benzene and, therefore, they strongly deactivate the ring i.e. reactions proceed
much slower in rings bearing these groups compared to those reactions in

22,

Thus, these groups maki
benzene. We see that the resonance com ibution in the starting material places
positive charges at the ortho and para positions and these will deter attack at
those positions by electrophiles i.e. these groups are meta (m) directing.

(o) (o] ©
0] ‘ (0] ;
| | |
®
) ®

Q.19  Explai
Nﬁ—xs water are
. : solubility of 0-nitro phenoj is less th
Ortho-Nitropheno!; ' AN p-nitro pj
- en
becatise: (1) o-Nitroppens, - <> S0luble inw :
isom ophenol is mo, -1 water than p- and m. @
€15 (2) o-Nitropheoj sho re volatile in stream than M- Nitrophey
WS Intramolecy|ar H-bondth :Mmm of m- ayg
_ € (3) o-Nitrphes

shows Interm
olecular :
th H-bo
an those of m-gnq E@SMMEW (4) Melting point of o-Nitroph
3 ) ~INIlropnenol js Jowe

Q20. FEyppai . o
Plain p-f
Ans, . P-llurophenoy js
ase of p- Mmore acidj 3
each P-fluoroph icthan O-f]
is mwuﬁ“?n_. due to almqg; “.n.._%:..msc_ *Reeffect ang | -mwwzowc_s._go_. x|
08t as acidic 5 pheno] eal sizeg 0f 2p-orbita]e cct of F almost balame
OMItself. In cage of 0 m“_% ow:O and F and hencelt
~Huorophenol is the weake!

acid dye ¢,
st .
rong ntramolecy |,y H-bong;
OH. Nding,
” OH
Qw O\ _I 0.23. Explain with suitable reason that - NH, group is 0- ?nmqqm.”_w_%
group. ‘ -

F . I Ans. NI, groupin anilin is ortho and para directing group gmmcmn they nm“_
t.:E.oE realese electrons towards ring due to resonance Eﬁ.m. ".rm same time ..meﬂ sa._.rw
e "o ¥ , electrons towards themselves from aromatic ring aco.ﬂo +1 effect.

10rophe draw the elect . o i s
no| resonating stucture of aniline shows :memZn charge deve oﬂm ver
positions and electron Jeficient electrophiles atiack ortho and para po i
iéé.iw:moamn:u:omzo:.._: )

o-fl
=__“=. Ophenol (intramolecula’
Ydrogen bonding)

nore details Visit Us At-

For more C&°=
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Explain the following compounds hs ar
0

Q.24.

aromatic.

ar - ﬂ.rr-

matj

:ﬁmz—mmwoz_ ey
at ’

(i) ; b G or
(ii) (i) n

=7 © i

Ans. i i

ns. (i) @ = Antiaromatic

&

::_ZZ " . i5c
¥l ,

clated ion: Vi

write short note on S_1I reaction. (2013

. . i SR ’ (2018)

A The m_z_ reaction is a substitution reaction in oreanic chi mistrv. 'S
vis T = Cicmis

s for nucleophilic substitution and the "1" represents the f;

€ fact

Jetermining step is unimolecular. Thus, the rate equation is often shown
paving m_.m?o&mm. dependence on electrophile and zero-order dependence
_En_mﬁ.%_._.:m. This relationship holds for situations where the amount <
Em%:_mm _m.nEo_._ greater than that of the carbocation intermediate. Insicad.
¢ rate equation may be more accurately described using steady-state kinet-
s, The reaction involves a carbocation intermediate and is commonly seen in
eactions of secondary or tertiary alkyl halides under strongly basic condi-
ions or, under strongly acidic conditions, with secondary or tertiary alcohols
with primary and secondary alkyl halides, the alternative S 2 reaction occurs.
n inoreanic chemistry, the S, 1 reaction is often known as the dissociative
mechanism. This dissociation pathway is well-described by the cis effect.
reaction mechanism was first proposed by Christopher Ingold et al. in 1940
This reaction does not depend much on the strength of the nucleophile un iike
\the S, 2 mechanism.
Mechanism: -

An example of a reaction taking place with an S 1 reaction mechanism
is the hydrolysis of tert-butyl bromide with water forming tert-butanol:

H.C , H.C o ,
H.C >— Br +2HO0 yC>— OH + B = HO
H,C H.C

reaction tert-butylbromide water overall
This S, 1 reaction takes place in three steps: . |
Formation of a tert-butyl carbocation by separation of a leaving group (a bro-
®) ¢ H =hoH COOH mide anion) from the carbon atorm: this step is slow and reversible

\mﬁ

§= |llll|l.l|.l.w . I.o
A “H-cmcq HC Vll\./? — HC-C_  + Br
. ©“CH,
i carbocatl < with the nucleophile. I the nu-
e attack: the carbocation reacts With ‘ : a

1 o ch_nc._,_.:._: : sule (i.e. asolvent) third step 15 required Lo com-
; 7 | cleophile 15 @ peutral molecule (1 s M
n. c=0 plete the reaction. When the solvent is watet

ion. This reaction step is fast.

(i) = Antiaromatic

(iif)

= >:=.m35mz.n

.25. !
Q Complete the following reactions:

2
ﬂnv 4 ) jﬁ.oom . ( Eu_
S J < i
(b)
. ©

-

M.F-nmn-m Naoci,
H.-C=C. .
@ g .o
nmnl:.?ﬁ.m l% O % A h
3 ~-0-~-C. n .
An @ e

HooC

+ A a?;.?zOOOI

.Inlrl..w I.O
CH,-C =(C - MgBr + CH,

10..
C.cy, Ev
A

e

ication.in
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B.Se. 1 Ye
Year - ﬁ._:,,_:_.ﬂz
Vol

: H.C— ﬁ\ﬁ:“ o H.C
Deprot N~ cJ T Lav 00
0 .
mﬁr:.ﬂ O:mﬂ_—o_ﬂu xmaﬂeﬁm n..;4 Im Hm_ﬁ. /
2 as a base form; a proton on the prot I p
fast. ning the alcohol Onated ny
and a hydronjum jop jﬁmobr ile
- Lis re
z“ﬁ. H actj Where b = v.:mer_:m of bond
H.C O\n._.ru 7 H 5 C M,_h ?::3»« of bond
r = - = [ree energy
H, g TR —— H QVJ CH3BrOH CH3OH+BY
H - OH |
O.N. A.ﬂn_— I. ?w ﬁ
.ﬁ-ﬂ?ﬁ.s = o A _!||1|||I|||I|||IIII|I
A echanis =S
ns, cEEo..naEE. anﬂ_ccﬂ_ mZ I reaction of alkyl ha; : Reaction coordinate
Philicsubstitution (SN ): alides, . Fig: -Reaction coordinate diagram for an SN1 reaction
hilic Substitution (SN2): - (2008)

S ﬁss ) Bimolecular Nucleop .
The nucleophilic substitution reaction in which the ratio

of two reactants are called

hydro] ophilic
- YSIs of tetr mc@mEEQOH_ re N react he
Concentratiop of aqmm wﬂﬂw chloride, the WMMSM €. SN1 h.mmwﬂ are cqyr.. | of reaction depends upon the L CEE
CHs V! chloride only. o% reaction aoumﬂw €8, iy | bimolecular nucleophilic substitution reaction.
’ Su §
CH; % Poy = =
3—C-C _ ¥
, CHs ..%om@&lmQ nzm/ R-X+OH - ROH +X
Tetra buty! chior; T CHs—c- on Rate = K [RX ;Qm@
__ Wmﬁm e Omu\
[ gmﬂrhﬂ.mma. ] = W:OELMOOE ,. Tetra bygy) alchol
: order = | _ Order=1+1=2
O‘.I.,, y QIWEEEV\V CH,OH +KCl
. Iﬁfﬂi@ Fma.my mmw _ Mechanism: -
__ CHs—(® . _ . .
I CHs ﬁ_u +C° It involves concerted i.e. single step mechanism.
| AUIm hu:m
OT«.WJ ‘B\nll...!@ .
% *OH Laststep, - nzm N m \m o
3~ %, i .
mumﬁw._\m.ﬂob.m tw _w\uf OH \\VItO.mﬂﬂl HO-=-C - Cl }—> HO—C_ I+ﬂ_®
€ Diagrap,. _ CH; OE@ E\ £] b N
& :

Energy Profile Diagram: -

"

—— mebublication.in )
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Carbocation
mtermediate

—

,F R-Ny .

Progress of the reaction

I (Weaker Base)

How :
: al readi
species (e o Ommc affects an g, react; ¥4 Compound attacks an electron-

) are Clion, Ag
Vater). There js , q_.anmwMM.Q. Nucleophijes Sm:mnéhm, a negatively charged
up a are berrg, gnw:czm?u between EEMN?& Species (e.g. H.0,
rot, 4% eoph; Ko i Gy B
.w on(H), is Comparagiy, %\:\&.. Acidity, e ab W\ o AUaleephility
e are approy. imately g Cly relatjye Whe Lty of an atom to give
~19¢ of the perjog; e same jy 1 Molecules whoge attacking

EMistry 1.,

1y

a group, Ing at the periodic tapje relative

. . B.Se. I* Year - Chei
— A <ar - Chemistry |
ife ids were to &1ve up a hydrogen. the re

onjugate base, and the relative strenothe ..
_ﬁ%”_ moves toward the left side of the mem_w M Wfﬂé;ﬁ b
ﬁm%zmﬂ .mmm& ‘Z.IM .vO:. > F (Weaker Base) .
m_mansm increase in size down the periodic table. Alth
v the periodic table, nucleophi
1 the solvent used.

Paper - 122

sult wor

stronger

" ough basicity decreqses
ICity Increases as size increases depending

golvent: - Ifareaction is carried out in a protic solvent, whose molecules haye
ahydrogen _H.Vozaaa to an oxygen or to a nitrogen, the larger atom is 2 better
mun_monw:m g mz.m reaction. In other words, the snmwwq base is the better
pucleophile in a protic solvent. For example, the iodide jon is better than a
fluoride ion as a nucleophile. However, if the reaction is carried out in an
aprotic solvent, whose molecules do not have hydrogen bonded to an oxygen
or to a nitrogen, then the stronger base is the better nucleophile. In this case,
the fluoride ion is better than the iodide ion as a nucleophile.

Sterics: - Steric hindrance is any effect of a compound due to the size and/or
arrangement of its substituent groups. Steric effects affect nucleophilicity but
does not affect base strength. A bulky nucleophile, such as a tert-butoxide ion
with its specific arrangement of methyl groups, is a poerer nucleophile than
an ethoxide ion with a straighter chain of carbons, even though rer-butoxide

is a stronger base.

Q.3  Write short notes on El reaction. (2008)
Ans: E1 mechanism: -

El indicates a elimination, unimelecular reaction,

rate of reaction =k [R-LG].

This implies that the rate determini
decomposition of a single molecular species. :

Overall, this pathway is a multi-step process with the foll

steps:

ng step of the mechanism depends on the

owing two critical

loss of the

& “ _ ~ ; _ %+ G e —nme,_.m% m_‘_u_..._ﬁ.
oA S A
generate a

} loss of z.u

~ C=C ﬁ_d:ua. “
- Y \o\ﬁﬁwﬂf — BH 7N from ) o
B - | carbocation [0
form the 7
bond - ..




ﬁmwm ]
DO# at B.Se, v Year - ¢ .
how the various components Chemig try g

Pathway. ofthe reaction : b B.Sc. |«
zrmac N reaction Sacm:cm. i ey % | . . m.ou 1" Year . Chemistry [ju Paper - 124
xmmnzsq — . _ e ._.omo:.o_w R-CH= CH-Cl s R-CH= CH + AHMu_
Inan £} regegio . (CHAC- > (CH) cH. > : | arbocataions are highly unstap o
caction, the ray, 32 CH,CH,- > gedr s € 10 be form, High,
orm the rate determip; ; > = CH. W ation of C* is sp. £ unstable be
1the Intermediae carbocaty ng step is the logs of the aws_:m dizd cause
8ro, Br l*l.
Is to form, and the fz Pt @I
aster the N
12 that the g Ej Peq: T
e Emw_\ M,ME With Emn”_cz Jcataion is unstable to be formed becayse MWLN%HG - ;4
ion S_.,mn:a mm:o_ﬁmzwg Therefore vinyl and ary| halides do not undergo m% w of C is sp.
owamqgmms Mdm&mﬁom . zw N sp-hybride carbon forms stronger C-X bond than mnw.:.,_\cmmmﬂwﬂm
i i“wa.am &1, *falt it is harder to break the C-halogen bond when halogen is u_.mmmsoh_ mmm uw
SiSugygn bon.
e a]] proon. - . g
mw n the carp, _w eactivity of Vinyl Halid Towards Nucleophilic: -
S....w:..n Halides (R,C=CRX) and ary! halides are unreactive towards SN,
is @_.mm_n.: .maﬁn. This lack ﬁ.:. reactivity is probably due to steric factors, because the
e 8theo.  heoming nucleophile would have to approach in the plane of the carbon-
5 T ofthe  farbon double bond to carry out a backside displacement.
Will pe .
5 first to mmfw m ?_ . Nu
Water Molecyp, | Wehm ﬁvm B e @_ —= No reaction
Nu;- .
the na Q.5 Give the mechanism of Nitration of benzene. (2010, 13)
ture
Ore reactiye the Related Questions -
Q. Complete the reaction
conc. H,S0O, 201
major progyer © + conc. o, - e
Ans. Nitration of Benzene
NO,
@ + HNO: H,SO, + H,0
Heat

Reaction type: Electrophilic Aromatic Substitution
Overall transformation : Ar-H to Ar-NO,
Reagent : for benzene, HNO, in H,SO, / heat
Electrophilic species : the nitronium ion (i.e. NO,") formed by the
loss of water from the nitric acid.
Mechanism For Nitration Of Benzene: -

Step 1:

.
.

An acid/base reaction.
Protonation of the hydroxy group
of the nitric acid. This provides a
better leaving group.
mg_u 21

For more detail

B

Visit Us At - iis.s._:mosm_oca:nmzoa._.a
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. . 1S Y Car T My .
the leaving Lroup. ! _..-7.
water molecule provides the \I/ j_._:
mironium (Xl thi _".,._J-, :;..I NO :n.,..f_,..._:
CICCIroph kg B _— N
[ HO T
fr__. i ‘ﬁ &
e clmrahitc: :/ : ‘0
e electrophihic nitronium 0= NO 1]
witl _.__.__,.—r.l__:._?__. ( C of H 'f\\ ﬁv\_ﬂr‘:_
This is the rate 0:
termmir step as 1t :f,:__‘:.: the :
romancity of the arene H
Mep 4 /C \ a
I O=N=§
I LMCThons as a T..._.nm. H_ L ! O
move proton from the sp* C
A2 the nitro-group and reforme m_o:,h
he C and the aromatic svstem.
nou
_n

(

rencral methods of preperation of alkyl halides:
(i) By Halogenation of Alkane: - .

CHy, +01, 2, ‘e - ]
N S Xe ] :

Methy] ] .
hyl Chiloride Dichloro Methane

CHCI -ID....J.»

ccl,

o Carbon tetra chloride
YiHydrogen Halides o Alkene: -

Chloroform
(i) By Addition

OCH

=CH,+ HRr

t _._.....:__.

— n.__fﬂ,.:u Br
Ethyl Bromide

action of Alcohals:

1+ HC)

i) By /._:_..::::;__ Ke

—=ae CH;CH,CI +H,0

Ethyl Chioride

= 3CH,CH, ¢
Ethyl Chioride

Alcohg

3CH ¢ H,0H - p |

Ethy A

ATC0no|f

+H, PO,

x.: ﬁl.:....::., Py

Ethy Alcop) 7 CH,CH,C) 4+ Hey POCI,

CH.Oh _..__:.,.:\.__:C:Qn .
H,0OH 4 SO0 :

Fihy .A...r.fﬁ._; ’ sL___.,ﬂ.:r_h_ |

Chemig +80, + HCI

H

I

thyl ¢ "
ViHaligey, .~ 0Vide

1 Properjes ol Alk

B Sc. 1" Year - Chemistry [I™ Paper - 126
halides mainly give nucleophilic substitution reaction.
h Aquous KOH: -
CH,CH,Br + KOH —— CH,CH,OH +KBr
| Bromide (Aquous) Ethyl Alcohol
ﬂhﬁ:: Sodium Alkoxide (Williamson’s Synthesis): -

CH,CHBr + CHONa —2 C1H,0C; Hy + NaBr
Ethyl Bromide Sodium Ethoxide Diethyl Ether
with KCN: -
CH,CH,;Br +KCN—— ﬁummﬁz. +KBr
Ethyl Bromide Ethyl Cyanide
on with AgCN: -
CH,CH,Br +AgCN—> C,H;NC ¢+ AgBr
Ethyl Bromide Ethyl Isocyanide
Wartz Reaction: -
2CH;1  +2Na——>CH;CH;+2Nal
| Methyl Todide Ethane
Mloroform (CHCL,): -

(5" H iemical Reactions of Chloroform: -

1?.&2_ with Silver Powder: -

2CHCL, + 6Ag —2—> CH = CH+6AgC!
’ Acetylene

i i z- 2005)
ction with Nitric Acid (Formation of Chloropicrim): (

|
[Rea
| CHCl, +HNO;—> CCLNO; +H)0
_ Chloroform Conc. Chloropiorin

? Reaction with Acetone: - -

| n—.muﬁuon:u‘fomo;llvnmul C .|0—.mu

| Acetone On_u
Chloritone

{iv) Carbylamine Reaction: -
: %Em reaction is also ¢
react with aniline and alcoho

ylamine).
CHCl, + 3KOH +CgHNH, —
" (Alcoholic)  Aniline

i i tion chloro-
alled as Isocyanide test. In &E reacts
lic KOH and form phenyl isocyanide (Phenyl

C4HsNC +3KCl+3H,0

Phenyl Isocyanide

(2005)
Q.6 Write methods of formation of aryl halides.

Ans.  Method of Preparation: -

t i&i.imnmoaoucu:omn.,o:..: )

(_ For more details Visit Us A
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i) Di o ,
(i) Direct Halogenation. - T, o s ; _
. B.Sc. I Year - Chemistry | Paper - |23

12 i i Ay i
m_m__noson__wuo: um chloride is obtained by action of cold sodiym nitrate and
€ an

Al : nrﬁoaﬂpw or -P._f ; on N_:H 0- 0

the direct
al i .
acid, which _.mommzmzo: of aromatic hydrocarbons in the 'ly pr. ®Pareq
Actas Catalyst for e.g. AICI,, AIBF, or Fecy,| S¢S of [ . Y s
» AIBr, or FeC, Lew, |y NHy+HNO, +HCI 00 mioste oy 0o
aiisN, 4

chlorobenzene give substitution of chiorine very i ;
chloride easily give substituion of chloride. Ty difficulty where as benzyl

™ Chlorobenzene on reaction with ammonia give aniline wh
F € i
give Benzyl amine. "o Nt
2CHCl +2NH,+Cu,0 —€ , 3¢, H,NH, +2CuCl + H.0
Chlorobenzene Aniline ‘
CH,CI E CH,NH,
Cu,0

.+rz:u ———

Benzyl chloride Benzyl amine

(i) Phenol: -
Cl .
300°C
. + ol High pressure
i Chlorobenzene
(iii) Substitution of _ e
halogepat: ) : (ii) Aniline:
wnmnnwmmmnwm . | 2C.H.Cl +2NH, + Cu,0
1 sils LANEES 2
Chlorobenzene
(iii) Phenyl cyanide: -
CH.CI +
Chlorobenzene

€5 2C,H,NH, +2CuCl+H,0
Aniline

CuCN — e e — Pyridine, 200°C nmmmnz + 90_
Cuprous cynide Phenyl cyanide
_ Givea briefaccount of vinyl polymerization. (2009)

i wo%ﬁmﬂ__ﬂﬁaﬂm&énm& and give _uo_%m inyl polymer. For
example vinyl chloride uo_w_sn%ua and give. mo._. example vinyl chloride poly-
merize and give vogw._«_%_onan. |

m. Ommu o 2”20.‘ ‘ =ﬁ:m“ﬁ—..—.lﬂ— e uﬂﬁ—.ﬁulﬁﬁ_“ﬁ—
This amﬁwmwwmwmmwwmw@wﬁgo%wolno | o N R EMEE...
Yer reactiop, . "

Ans.

Q8.
Ans.

(2005)

How will you convert ¢
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<ubstitution is not involved in the bond that is breaking or forming,
¢ rate change, termed a secondary isotope effect is observed. Thus,

»m_:::_n of the kinetic isotope effect can be used fo elucidate the reaction
o [f other steps are partially rate-determining, the effect of isotopic

O + O 9. NaOH
AN ——

Chlorobenzene 300°C. Prossure Lt/ | T S—— @
"o

Q10. Howwi et will be masked
) ._14: will do you prepare biphenyl? %&E.E: will be m ; .
bi o molecule of benzy! chlorid ; H
iphenyl. . € react with sodjyy, (20 D M D\ _Br Br.
. Metgy) a 7
ng o
_ .'@ [G 3% v a3 . iy NBS, CCl,
— -~
@ @ . +
* 2Nagy LiAlH,, LiH, THF =
Q.I1. Primary ally}i Bipheny] ) o
i v allyli E K,/ K, (77°C) = 4.86
in SNI reactions a__.wan...”.h_ﬂw rimary benzylic halides sp OW hj Zn, CH,CO0D ’
: ri .
Ans. |n SNi reaction the Primary Bg— H.mmrn.—wu. munh:m:_._ Igher Hmmn#.«.. c H H

in SN| reacti 1

ons than other Primary alky] hajiq 1des shoy, higher . o

Q.12. Arrq : e : Reaction mechanisms are routinely elucidated using the kinetic isotope

CH Onh» e ?:oﬂmnm halides in orq, o effect, e.g. the halogenation of toluene:

Avg: 3 Quwm _. CH,Br, CH,— CH,—Cl, (ch er of Increasing SNz reactiyi In this particular “intramolecular KIE” study the radical substitution of
CHBRB M_m order of SN2 react; vity ) CH.CI oy hydrogen by bromine is examined in the reaction involving N-bromosuccinimide

FE OFQ > OF ~-CH,-CI> : ) as the brominating agent. With mono-deuterated toluene (obtained by organic

Q.13. Giy . amc.._ CH.cCi reduction of benzyl chloride with zinc and deuterated acetic acid), it was

¢ the major Organic product of ‘_ found that hydrogen is replaced by bromine faster than deuterium, the reaction

. of the reaction | product gets enriched in deuterium. AKIE of 4.86 was determined. This finding

Om_om..OFQ .P».w@k.. | is in accordance with the general accepted view of a radical substitution in

2011, 14. 1 which a hydrogen atom is removed by a bromine free radical species in the

Ans, @ + CHC ‘ " »14,15) | rate-determining step.
CH,CH ) AlCI CH,CH
Ll 2 CH,CH )
—_— JLH, it Q.15. Explain the terms Hofmann elimination with examples. (2007, 09)
Q.14. Write Related Questions -
a
reaction mecp, »m.-mmnaan o8 primary jsg, Q.  Writeshort note on Hoffmann elimination. (2013, 14)
Ans. The kinetic ._..“_V.S Pe effect in the determination of Ans. Hofmann mE:EﬁMoz (also known as exhaustive methylation) is a process
Teaction op the Pe effect (KIE) ; (200%) where an amine is reacted to create a tertiary amine and an alkene by treatment
“isotope @mnﬂhuwwsyn identity of M“_m adependence of the rate of a chemicél with excess methyl iodide followed by treatment with silver oxide, water, and
A Hﬂm Eé?hnm _“\o%o m_so_ﬁc this EMzSE In a reactant. It is also called heat After the ﬂ:mﬂ. step, a quaternary ﬁ:ﬁo&:ﬂ m..u&.n_n salt w.n_.ﬁ.&. After
Teaction rate constants 8en and deuteryp, M woamsm_mn broader in meaning. | Hoﬂ_ﬂmonﬂma o@wﬂﬁm by EMMM_MMNW N.HMMPEN_H Mwﬂ%%ﬂm“ﬂ”ﬂnﬂﬁr“ JMM
i £ €presented as: wi and k to the alkene. With unsymm ;
the H.moﬂo%%wwommo,ua Ewmc.ec.ou wil] R Wik % substituted and generally the least stable, an observation known as the Hofmann
Tate limitin Placement i iy . &reatly mogj i hen rule. This is in direct contrast to normal elimination reactions where the more
g step. In sycp achemicq) fy the reaction rate W 2 : : S
Chacage, e chan ond that is broken or formed in th® substituted, stable product is dominant (Zaitsev’s Y
815 termed a primary isotope effec+

( For more details Visit Us At- www.winsomepublication.in )
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vm:aw n
H
}040 CH,
i CHs R, s MRt O
N® | H.0 R R | L _ci; - B A CH, = € ~CHi == MRy ¢ H 1= CH;
7T\ Heat o i CH, ch,
R _z/ oyl
R 4, CHy= C =CHy=CHy+ CH,~ C =CH-CH,
Ch _ _
‘ . CH, CH,
e . \ “Ho Minor Product i.e. Major Product i.e.
R + RN -R Hofmann product Saytzeff product
CH, ;
Q.16. Give the mechanism of th {7, How will you bring about the following conversions: (2011)
e u.azoizmgmﬁ. L
CH, G "y cl
CH,~
e S = O
A, CHs- C -cn nxfm..ox oH N
R ~ —cHy |
oamam netions - G, g < NaNm,
Ompiete the reaction Ans. Q T N1 @mm.r
CH ‘ . 45 NH,
CH,.¢. ¢ o
g = CH, - Br l.mv.._.ml. Q.18. Complete the following reactions and outline the mechanism of re-
CH, A !
Q. Di action.
4 ISC . o
the reactions, ¢ Getiled mechani @3 g CH. -CH = CH, +Cl, = (2012)
ions, echanism of the reqet 3 2+,
acti
R 1ons after completing . CH,- C H-CH, AlKOH/A
R-C cotg) [| @ o€ ; (2012)
o CH,-j mﬂom\wncm
— R B Ans. (i) CH,=CH-CH, +Cl,— CH, ~CH-CH,-Cl
m__c\m jis _ﬂws alkyl halides Al a: Reaction Mechanism: -
S Whose B-carpop, : s give E1 reactj Cl—Cl+heat ——> 2Cl(initiationstep)
C 01 s ejth, action, second pe—
H, er3°0r 404150 1 'dary and primary
CH;~ ¢ —cy I reaction. Cle+CH, = CH-CH, ~H —> CH, =CH-CH,:
- -B ale, ,
ch, PR, oy - CH, = CH-CH, +Cl-Cl — CH, —CH-CH,-Cl+Cls
2= - 2 ]
The above reagy; ) CH, ~CH, +CH,~ ¢ =CH-CH; (if) Elimination: - . .
elion takeg Place 5 * ﬁrw Halogenoalkanes also undergo elimination reactions in the presence
s follows; . of sodium or potassium hydroxide.

CH, CHCH, +NaOH — CH, — CHCH, +NaBr+H,0
,

Br

The 2-bromopropane has reacted t0 give an alkene - propene.
|I.|||.|.I.II|I|.|.I|.|.|I|.| s & o
2_:moamv:a__om:o=._= )

hl For more details Visit Us At - WWW.
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n has been removed from one of the en;
he centre one. In all simp
djacent carbon atomg

atol
promine from t
noved are on @

Notice that a hydrogen

carbon atoms together with the .
elimination reactions the things being ret

and a double bond is set up between th?se f::arbons. ' g
The role of the hydroxide ion in an elimination reaction-
Hvdroxide ions have a-very strong te_ndency H
to combine with hydrogen ions to make water - 10 otlller " H—C—CH—g
ase. In an elimination FI{ Ilar

words, the OH- ion is a very strong b
reaction, the hydroxide ion hits one 0
atoms in the CH, group and pulls it off.
movements resulting in the formation of a carbo

f the hydrogen .
This leads to a cascade of electron p

n-carbon double bond,

the loss of the bromine as Br-.
Q.19. Discuss the detailed mechanism of the reactions after completin
the reaction. ' \ (2014
CH, - CH, - CH, - Cl Naoi’ H0
NaOH/H <2
Aus.  CH,-CH,-CH,-cl 208 Q. CH-CH,-CH,-OH
Mechanism - =
H Eong i
OH Cr~ = HO --- C -l —_—
il S A C
H \ - / '1,
7,
cich, | H CHOH, onf ", »
o H CH,C




