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B Level-1

H H
H Cl
1. (c) OO 2°H are seven.
H H .
'H H

3. (d) Potential energy of (A) and (B) is same and transition state has the characteristics of sp2.
4. (a) More the numbers of carbons more will be the heat of combustion.

(o] .
5.(d) C@ is not the resonating structure of others.
: Q)

6. (d) Acidic strength o stability of resulting anion. (i.e., conjugate base)

sp?
N 7
. Total 4 o-bonds
Bke) /:— has sp? - sp? overlapping
sp*” / sp?
| 5
sp

20 . .
9. (b) :0: N—H  Total ‘3’ lone pairs in molecule.
N’
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. SOLUTION HANUAL ADVANCED PROBLENS IN ORGANIC CHENISTRY

SRR R ot o S L N T O e Y S e

10. (c) Ring strain o«

size of ring
11. (b) Alcohol, ketone, alkene and ether.
12. (b) Acidic strength oc ;= H; ~ M oc —~
+L +H;+R

13. (a) C°® stability oc +H on carbocation
14. (b) Stability of resonance hybrid o« no. of equivalent R.S.
So stability order is

h) 0
[
Me—S—0° > Me—C—O0° > Me—O°
” 2-eq.R.S.
0
3-eq.R.S.

So Acidic strength orderis x >y >2sopK, isz >y > x.

Involved in

i-l/, Delocalised (I.p. Tesonance

[‘.‘N Not Involved in
Localised a.p_)/'resonance

15. (b) (so more basic)
H and protonation takes place

16. (b) The ortho-effect : This is a special effect that is shown by o-substituents of benzene and
its derivatives, but is not necessarily just a steric effect, e.g., the basicities of some
o-substituted anilines were explained in terms of steric effects and differences in crowding
round the nitrogen atom. - This ortho-effect also operates with the benzoic acids.
Irrespective of the polar type, nearly all o-substituted benzoic acids are stronger than
benzoic acid. As we have seen, benzoic acid is a resonance hybrid, and so the carboxyl
groups is coplanar with the ring. An o-substituent tends to prevent this coplanarity. Thus
resonance is diminished (or prevented), and so the O-atom of the OH groups has a greater
positive charge, resulting increased acid strength. It follows from this that the greater the
steric inhibition to resonance, the stronger is the acid. Support for this is the following
order of strengths of substituted benzoic acids.

2,6-di-Me (K, 3.21) > 2-t-Bu (pK, 3.46) > 2-Me (pK, 3.91).
Here again, if we consider the stability of the anion, steric inhibition of resonance prevents

the +R effect of the ring coming into operation (see above), and since this weakens acid
strength, its absence results in increased acid strength.

COOH COOH
CH,
K, order: > (due to ortho effect)
NHZ NHZ
CHg
Ky order: < @ (due to ortho effect) '

For options B and D, no ortho effect is valid and order of acidity and basicity is calculated
by nearly examining the inductive effect.
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17. (a) The barrier to inversion for i-Pr, NMe is less than for MesN because going from sp3

(tetrahedral) to sp? (trigonal planar) spreads the bulky isopropyl groups further apart and
relieves steric crowding. In other words the isopropyl groups destabilize the pyramidal
amine more than the planar transition structure. .

®“\\\CH3

: ¥
HyC_ N CH,
= |p _?‘“\\Cﬂs = 1Pr S )1Pr
CH, CH, () Nier A
- (£ =109 (£ = 120°)

(b) The sp? transition state has ideal bond angle of ~120°. The three member ring T.S. is

highly strained because it cannot achieve 120° due to the small ring locking the angles at
~ 60°. The 5-membered ring can easily adopt 120° angle.

1 ¥

('_“;8—@13 N,

v/s

(highly ;uained) _ (very little ring strained)

(c) As the nitrogen goes from sp> — sp?, it becomes effectively more electronegative.

(Remember : more s-character means more electronegative) The electronegative chlorine

atoms pull electron density away from N more than the methyl groups, creating an
electron - deficient N, and destabilising the T.S.

@ i

H\ .

g: O Cl T.S. = transition state
=7

18. (¢) H,C=C=CH—CH=0
o sp? sp sp* sp?

19. (d) Al'N’ atoms of circle have localised L. p. which do not take part in resonance.
More Acidic due
2.0 @ @ @ Lair

(0]

MeOOC
: More Acidic because resulting
(b) HO-] anion has 2-equivalent R.S.

COOH
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H_ (H)
—R After deprotonation ring becomes
© ‘.‘ Aromatic so it is most acidic

21. (c¢) Due to electronegativity order.
0° >N*>0>N
22. (c) More the no. of carbons more will be the heat of combustion.

0 R ookl ol e sow’ndumunmvmc:bPRQ@IEMSIHORGISIQC!L@M

—> charge ® WA e -
23. (c) sepafation R 2-Aromatic ring stabilised by resonance
O O more stable due to
| oy extra resonance

m = m and has 2-aromatic rings
O O one aromatic & one
I, anti aromatic

| i o[, .
g A N 50 charge separation is less

so bond rotation energy C >A >B
so order of rotationis B>A >C
24. (a) Weaker acid has stronger conjugate base.

Final products are
20% 40% 40%

. 26. (d) Aromatic ring is more stable than non-aromatic ring so ‘d’ is most stable.

27. (d) most acidic because ring is aromatic after deprotonation.

H — C = C — H is next most acidic compound because % s characters are high. '

V is least acidic because anion is anti aromatic and remaining compounds are arrange

on the basis of % s characters.
28. (a) Acid base reactions favours equilibrium towards weak acid & weak base.
29. (d) Acid base reactions favours equilibrium towards weak acid & weak base.
30. (a) Cis molecule has non-zero dipole moment
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31. (¢) Heat of combustion «
() Stability of molecule
H H
HyC CHj js most stable and so its heat of combustion will be least.
(CH3)5C
H
32. (¢) Heat of combution « = « | No. of ‘C’ atoms in molecule
stability of molecule

- 33. (d) Increasing the number of phenyl groups decreases the pK , — this is what we expect, since
we can delocalize the charge over all the rings. Notice, however, that each successive
phenyl ring has less effect on the pK , : the first ring lowers the pK, by 8 units, the second
by 7, and the third by only 1 unit. In order to have effective delocalization, the system
must be planar. Three phenyl rings cannot arrange themselves in a plane around one
carbon atom because the ortho-hydrogens clash with each other (they want to occupy the
same space) and the compound actually adopts a propeller shape where each phenyl ring
is slightly twisted relative to the next. ‘

relative to the next

(The hydrogens in the ortho
positions try to occupy the
same space)

Even though complete delocalization is not possible, each phenyl ring does lower the pK,
because the .sp2 carbon on the ring is electron - withdrawing. If we force the system to

planar, as in the compounds below, the pK, is lowered considerably.

fluorene, pK, 22.8
in the anion, the whole
system is planar

sy,

fluoradene pK, 11

in the anion, the whole
in the anion, only the two system is planar

fused fings can be planar

9-phenylfluorene, pK, 18.5

34. (d) B.P. < extent of H bonding o surface area of molecule.
35. (d) Acidic strength o stability of resulting anion.
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6 50LUTION MANUAL ADVANCED PROBLEMS IN ORGANIC CHEMISTRY

36. (d) Degree of unsaturation = (C + 1) _( H+ )2( - N]

- (b) \ / Hydrogenauon Isomerisation PN Dehydrogenation
—_— ——— a2
Step-1 (AH;) ~ via combustion Step-2 (AH,)
step-2 (AHy)

AH; =-30kcal/mol, AH, =(-784+782) kcal/mol, AH; = 28kcal/mol o
= AH; + AH, + AH; = -4kcal/mol

38. (b) «‘H’ atoms w.r.t. C = C bond take part in hyperconjugation.
o}&— I of Ph & +I of alkyl group

e —» less effective (-I) of
® o Ph & +1 of alkyl part.

|-—> Only (-I) of Ph-ring take place

_ soorderiswr>x>y >z,
40. (c) After dehydration carbocations are formed.

IO 0 L0

middle nng Aromatic rin et ring.
antiaromatic (I) & non-aromatic

n>m1>1I

l\(le

N ,
41. (c¢) O does not participate in H-bonding so has least B.P.

42. (d) In ‘d’ compound degree of unsaturation is different.

1
g i h - .
= .(C) PREla SRR Acidic strength of conjugated acid

44, (¢) Phenol is less acidic than H,CO3 so reaction does not favours in forward direction.
45. (¢) With the increase in hydrocarbon portion solubility in H,O decreases.

46. (d) N7 — Most basic compound because it has sp3 hybridised ‘N’ atom and has
H localised lone pair.
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>
+I ‘N: +1 : : ‘ :
H
Nitrogen is less N p2 Without p2 With Lp. in
E.N. than oxygen resonance resonance
(z) . .
> N\\— Highly unstable -
(x) R °
Eq| NN\ — Stable due to
Bl hyper conjugation
2| () ' :
—>
H H E NN —  Stable due to
X| z 1. . resonance +
47. (b) y N : hyperconjugation

so bond dissociation energy order is
E; <E; <E;3 ie (2)>(x)>()

48. (d) CH3.—(QH Nallmolcor 23 g G «—I0%N" +%moleH 51
(i.e.,11.2 L of H, gas at NTP)

. @ «—> ® Q
49. (b) D & Quasi-aromatic and polar. (Both rings are aromatic)

- 50. (b) Increasmg order of basic strength
I ¢ N—H < < : < N—H

O\
sp2- hybndlsed Sp3 hybndlsed
delocalised I.p. N Lp.

51. (d) (1) Alcohols are more acidic than amines.
(2) Phenols are more acidic than alcohols because of resonance.

I
N:
52. (d) I I is most basic has localised lone pair.

53. (d) Polar Api'otic Solvents : Aprotic solvents are those solvents whose molecules do not
have a hydrogen atom that is attached to an atom of an electronegative element. A
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e —— 3 > i y

number of polar aprotic solvents have come into wide use by chemists because they are
especially useful in SN2 reactions. Several examples are the following:

,-?. . .-I?-. o
2 i CH ‘0" e Al
H \ITI/ 3 ﬁ - :,/C\N _CH, (CHN — llp — N(cH,),
S ¢
CH, CH3 " CH, . CHy FN(CHy),
N, N-Dimethylformamide Dimethyl sulfoxide Dimethylacetamide Hexamethylphosphoramide

(DMF) (DMSO) (DMA) (HMPA)

All of these solvents (DMF, DMSO, DMA, and HMPA) dissolve ionic compounds, and they
solvate cations very well. They do so in the same way that protic solvents solvate cations :
by orienting their negative ends around the cation and by donating unshared electron
pairs to vacant orbitals of the cation :

54. (a) With the increase in I of group, acidic strength increases.

/sp - sp

55. (c) H—CE?_Q FECLCH?’ :

P o\
sp-sp3 -
bond ‘a’ has more s characters.

56. (c) Primary and secondary amines also form hydrogen bonds, so these amines have higher
boiling points than alkanes with similar molecular weights. Nitrogen is not as
electronegative as oxygen, however, which means that the hydrogen bonds between
amine molecules are weaker than the hydrogen bonds between alcohol molecules.
Amines, therefore, have lower boiling points than alcohols with similar molecular
weights. A
Because primary amines have two N — Hbonds, hydrogen bonding is more significant for
primary amines than for secondary amines. Tertiary amines cannot form hydrogen bonds
with each other because they do_not have a hydrogen attached to the nitrogen.
Consequently, if you compare amines with the same molecular weight and similar
structures, primary amines have higher boiling points than secondary amines, and
secondary amines have higher boiling points than tertiary amines.

CIIH3 g CH, CIIH3
CH3CH,CHCHyNH, ~ CH,CH,CHNHCH;  CH3CH,NCH,CH,
a primary amine a secondary amine a tertiary amine
b.pt. = 97°C b.pt. = 84°C b.pt. = 65°C
Cl asa o
57. (b) O: —==s o 25bClg
‘ Cl
Non-aromatic Aromatic

58. (b) 3-ethyl-2-methyl pentane has ‘8’ ‘C’ atoms while /l\/k has only ‘7’ ‘C’ atoms so it is
not isomer of fomer compound.
59, (d) All are isomers of each other.
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60.(c)©—“3’—q9?—> : @ NO3

Salt has high dipole moment
. & stable due to aromatisation
and has high R.E.

]
61. (b) CH; —CH, —CH—CH; > CH, = CH—CH, —CH,

5a — H stabilises . 2a-H & -Iof
by hyper conjugation double bond so less stable

62. (b) B.P. «surface area of molecule o« extent of inter molecular H-bonding « dipole moment
of molecule.

63. (d) The general rule that explains solubility on the basis of the polarity of molecules is that
“like dissolves like.” In other words, polar compounds dissolve in polar solvents and
nonpolar compounds dissolve in nonpolar solvents. This is generally true because a polar
solvent such as water has partial charges that can interact with the partial charges on a
polar compound. The negative poles of the solvent molecules surround the positive pole
of the polar solute, and the positive poles of the solvent molecules surround the negative
pole of the polar solute. Clustering of the solvent molecules around the solute molecules
separates solute molecules from each other, which is what makes them soluble. The
interaction between a solvent and a molecule or an ion that is dissolved in that solvent is
called solvation.

Because nonpolar compounds have no net charge, polar solvents are not attracted to
them. In order for a nonpolar molecule to dissolve in a polar solvent such as water, the
nonpolar molecule would have to push the water molecules apart, disrupting their
hydrogen bonding. Hydrogen bonding is so strong that it excludes the nonpolar
compound. In contrast, nonpolar solutes dissolve in non-polar solvents because of the van
der Waals interactions between solvent and solute molecules.

3+
r'H
| s
; (H'S
- BF e T
8t o B+

solvation of a polar compound

5+ &
(Y—Z) by water

w.r.t. the question asked, 1-pentanol has maximum number of carbons, so it is least
soluble in water. {extent of H-bonding decreases}

64. (c) Acidic strength < K, o

Ii - oc -] of groups attached.

65. (d) Stability of Alkene o« No. of ‘@ H-atoms or more hyper conjugation.
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66. (c)m

“‘sownou’muu ADVANCED rnoums IN ommc cnmlsm

S L

sp
s
X-bond is formed by sp? - sp? overlapping

67. (a) Ac1d1c strength o -I; - H; -M« S
+L +H; +R

68. (a) Ph - COOH+NaHCO3 < H,CO, +Ph- cooe
2C03——)C02T+H20

unstable

69. (d) Order of Acidic strength o stability of conjugate base. -

4 o
NH < 3
. s O" <:>_0 ) ©_O |

Resonancé stabilized
{phenoxide ion}

OH

1
70. (b) Acidic strength oc - oc =
@.—0 least acidic
CHZ g
71. (@) Anion formed is f H
stabilised by divh
Resonance Active methylene

(most acidic)

. 5 e . o
K,,
72. (d). m ——— m Aromatic

Non-aromatic

H, (B

. e 2
_Kh
‘ s Anti-aromatic

Non-aromatic
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& , ;
._A i
m ﬁ] Aromatic & stabilises by -Mof CN group.

s0 K, > K, > K,

Acidic strength o« K,
OH OH
<
73.(d)
CH, more acidic
+H of CH; decreases ’
acidic strength
H
74.(d) CH,—=C=— C H—C=C—H CH;—C=C—H
2 1 \Cl T i
sp sp Sp
Me Me :
) \ + )
75.(a)  JO° + Alcl; — 0 —AlCl,
Me” Me

76. (d) ‘O’ group attached to 2° ‘C is known as 2° alcohol
77. (a) Heat of hydrogenation o Unstability of Alkene
& It is represented by AH — which has negative value

_ CH
' 2]
78. (a) @—8H2 > CH,=CH—CH,—CH—CH; > CH;—C—CH,
Hyperconjugation | @
Resonance stabilised CH,
stabilised :
Inductive
effect stabilised
79. (b) Stability order.
)\ ' ®
9a-H 6a H Za H & +1 B oge kL
of methyl
H
Loy <]
0w () — m
Non-aromatic Aromatic
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81.(d) ; H 2 . ~
\ = A
H 3 ,
So order of bond energy is 3<1<2.
OH OH
() @ >‘ © - Q)
0O, ' o gl
= Anion stabilized Alcoholic
N02 ToEPs by resonance - OH
- M of NO, ' with - Ph ring

83. (d) Acidic strength « electron withdrawing groups at acid.

1
tr -M o« —
84. (c¢) Acidic strength o« oc 5

85. (b) H—cJ')‘q C=R: <> H—O—C=N:

are resonating structures.
86. (a) Equilibrium favour formation of weak acid and weak base.
87. (a) F—H- - - Fis strongest H-bonding.
88. (b) Extent of H-bonding « @  charge on H.
' (0]

I o
89. (a) —C—-O@ is most acidic ‘H’ because resulting anion has 2-equivalent R.S.

Bridge Head
e

) o)
90. (d) j:y —_— Unstable No resonance only -1 of ‘CO’

group. (Bredt’s rule)

& @E Unstable ‘NO’ resonance.
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| I | I
EtO — C— CH, — C—OEt == EtO — C—CH— C—OE

Anion is stabilise but both ‘CO’ group are in cross conjugation.
(0]

Il o 0 I
CH;—C —OEt — CH3—C—gH—C—OEt
most 4 Most stable anion
acidic ‘H’ : . because more effective
) g resonance
OH
91. (b) 4 ,
Br 4

Priority sequence is alcohol > alkene > halide.

92. () MeO—@—COOH < @—COOH' < @ @
+M of -OMe decreases . . ' @

acidic strength
SIR or ortho effect

so most acidic
. 93. (d) Acid base reaction favours weak acid & weak base.
94. (d) Polycyclic systems : Huckel’s (4n + 2) rule applies to monocychc systems. The rule,
however, is not necessarily successful for polycyclic conjugated systems;

CR-CP-CP - OR

azulene dipolar structure

the (4n + 2) rule should be applied to the peripheral (conjugated) m-electrons. The

v five-membered ring has five and the seven-membered ring has seven m-electrons (two
n-electrons are common to both rings). If one n-electron is transferred from the seven - to
the five - ring, each ring will now have a closed shell of six m-electrons (cf. naphthalene).
In this condition, the molecule will have a dipolar structure, and this has been shown to be
the case from dipole - moment measurements. Azulene also behaves chemically as an
aromatic compound.

95. (d) — — —

cat.

Addition of one molecule of hydrogen produces cyclohexadiene, in which almost all of the
resonance energy of benzene has been lost. Hence the activation energy of this step is
much greater than that required for each succeeding step, in which the double bonds
behave like their acyclic analogues. Thus we have a multi-step reaction in which the first
step is ratedetermining. This means that the conditions required for the first step are more
vigorous than those required for the successive steps (all steps involve the addition of one
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molecule of hydrogen). Because of this, it is not possible to stop the reaction proceec}ing to
complete reduction of benzene to cyclohexane, and consequently it is not possible to
isolate the intermediates.

96. (d) Like dissolve like concept.

97. (b) Steric effects can indirectly afféct acidity or basicity by affecting the resonance.

. Steric effects can also be caused by other types of strain. 1,8-bis(diethylamino)-2,
7-dimethoxynaphthalene (1) is an extremely strong base for a tertiary amine (pK, of the
conjugate acid = 16.3; compare N, N-dimethylaniline , pK, = 5.1), but proton transfers to
and from the nitrogen are exceptionaly slow ; enough to be followed by a
uv-spectrophotometer. 1 is severely strained because the two nitrogen lone pairs are
forced to be near each other. Protonation relieves the strain : one lone pair is now
connected to a hydrogen, which forms a hydrogen bond to the other lone pair (shown in
2). The same effects are found in 4, 5-bis (dimethylamino) fluorene (3) and 4,

5-bis(dimethylamino).
' Et o /H Et
NEt, NEt i NS .
2 2 3 Et /N \Et
MeO OMe MeO OMe
T = T
1 2
98. (d) B.P. « extent of intermolecular H-bonding o« dipole-dipole attraction or H-bonding
Me _"/Me Me\”/Me
' Me Me
99. (a)
Me R Me
NO, NO,
less SIR more SIR
so more effective less effective resonance
resonance ’ so has less dipole.
1
100. Basic strength o«
R gth acidic strength of conjugated acid.
CH,4
101. (b)
CH,4
is thermodynamically more stable due to more effective hyperconjugation.
102. (d) Stability o L

heat of combution

103. (a) Heat of combution o No. of ‘C’ atoms when ‘C’ atoms are same.

Branching

104. (a) 1,3 & 4 compounds are 3-ethyl-4-methyl heptane.
105. (c) Acidic strength o Stability of resulting anion.
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1 , 1
oC
Stability of anion  Dispersion of -ve charge

106. (c) Basic strength o

107. (¢) ﬂ) intermediate

e g ;
@ B2, @\ m_, same intermediate as above
DR

108. (b) Acidic strength o« —I of groups attached to acid.

S

109. (c) Ili

. ; H
Conjugate is
resonance stabilized (I_’yro]e are
therefore most basic - weak base)
(Lone pair is involved in resonance)
9
‘°’A A Z@
' Stable R.S. ; Resonance
because aromatic hybrid

so molecule has high dipole.

111.(d) (a) MezNH >MeNH, > Me3N >NH; if (R =-Meor Butyl) (in polar protic solvent)
10

() 2°>3°>1°> NHj if (R = -Ef)
(¢) 3°>2°>1°>NHj3 (Gas phase)

MQ "/Me H\" /Me ‘ . :
N ‘N NH, NH,
H. H Me
112. (¢) > > >
20 1° SIP

Due to +1 of effect of methyl basic strength increases in 3° amine.

CHa_ _CHjg
113. (¢) /C=C\ has highest C — C bond length (B.L.); Because it has maximum

CHjy CH,4

hyperconjugation.

More single bond character by hyperconjugation.

Solution to Advanced Problems in Organic Chemistry Part 1 upto Page 137 Alkenes lhyuiiesd C
Vibrant Academy Kota for IIT JEE Main Advanced Chemistry Olympiad Balaji



Solution to Advanced Problems in Organic Chemistry Part 1 upto Page 137 Alkenes by M S Chouhan
Vibrant Academy Kota for IIT JEE Main Advanced Chemistry Olympiad Balaji

- O) ' Stable R.S. because
114. (¢) A «—> N ——» aromatic so compound
i t dipol
Ph | Ph . has highest dipole

Ph Ph

least basic due to
amine inversion

115. (¢ ._I(Nﬂ e | QTZI< Cljl

—Iof one + I of alkyl
‘N’ on another group
(No amine
inversion)

116. (a) E,  <E,, and reaction is exothermic.

ﬁfk ‘ 2 |

Reaction A Reaction B

N /4
117. (a) Me—N@Q) —> Me—gc\>—oe

Basic end

e_Qyo_%_l

118.(d)E =hv = i}f— ; A max means less energy, .. most stable dienes.

119. (c) DN—t-Bu See 17(a) also.

COOEt
0) EtOOC COOEt COOEt
120. (c) COOEt
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Decreasmg order of acxdlc strength Because stabnhty order of anion is
COOEt

o. gl o EtOOC o COOEt 5 COOEt
> . > COOEt

Resonance stabilised C = C &
has 10 a - H so stabilise by
hyperconjugation.

—_—> /\
22. Propane stable . > > > O
123: (%) Cyclopropane so AH has highest H.O.C/CHy /\ Q

Highly unstable -ve value
due to angle strain

123. (c) Stability of anion is

More no. No resonance or
of resonance structures delocalisation
1
Basic strength o — s
stability of anion
D
o:\ 0—H OH
: z
124.(c)fj + H® — |J ] — [ |
0 Q 0
Aromatic

125. (d) Stability of C® « extent of conjugation
126. (b) Stability of C® « extent of conjugation

127. (a) CH, =g—H It is vinyl cation.

128. (d) H2C=CH?H — H,C=CH

unstable vinyl radical
strong bond

therefore it is endothermic.
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129. (b) Stablhty order

UCHBO i od

4a-H Vinyl cation
130. (a) Acid base reaction favours formation of weak acid & weak base.

131.-(c) Q ’ @ —) Q i ®e~ i Q
@

Stability order of anion

So acidic strength order Hy, >H, >H,
132. (d) Acid base reaction favours weak acid & weak base.

133. (c) @

Stabilised by extended conjugation.
134. (d) The more nearly equivalent the resonance contributors are in structure, the greater the

resonance energy. The carbonate dianion is particularly stable because it has three
equivalent resonance contributors.

135. (a) D— —4 most stable C® due to ‘¢’ resonance.

1

ti r heat of combution o
136. (d) Heat of hydrogenation o Stability of alkene

137. (c) >/ +Cl, ks >(c1

(i) C — Cl Bond energy is highest.
(ii) and 3° free radical is most stable.

138.(d) It is possnble to interconvert cis and trans alkenes, but the n -bond must be broken first.
This requires a considerable amount of energy - around 260 kJ mol . One way to break
the 7 -bond would be to promote an electron from the = -orbital to the n* -orbital. If this
were to happen, there would be one electron in the bonding n -orbital and one in the
antibonding = * -orbital and hence no overall bonding. Electromagnetic radiation of the
correct energy could promote the electron from HOMO to LUMO. The correct energy
actually corresponds to light in the ultraviolet (UV) region of the spectrum. Thus, shining
UV light on an alkene would promote an electron from its bonding n-molecular orb1ta1 to
its antibonding = *-molecular orbital, thereby breaking the n-bond (but not the ¢ -bond)
and allowing rotation to occur.
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(L

no rotation is possible UV light breaks = bond mixture of both isomers formed
(cis isomer) ° rotation is now possible ' (cis) (trans)
- - H Br ‘
139. (c) Most stable R.S. because cation has complete octet.
<)
NH,
1

140. (c) Acidic strength of acid oc —— -
Basic strength of conjugated base

141. (a) (1) Neutral R.S. are most stable.
(2) With the increase in charge separation stability of R.S. decreases.
So stability order is
I>II>1I
142. (d) (i) -vecharge on electronegative atom increases stability.
(ii) —C = N system is more stable than C = C = N system. So stability order is
p>r>q

143.‘(b)H\©;> = > O.:>
| L,

Aromatic anion
Non-aromatic

N “So” above compound is acidic.

144. (¢) K~ Compound has lowest steric crowding during rotation and doesn’t have partial
or complete double bonded characters so rotational energy barrier is lowest.
145. (a) Resonance energy = Theoretical heat of hydrogenation - Experimental heat of

hydrogenanon
O AH =-28. 6 keal/mol

So theorencal heat of hydrogenation (H.O.H.) for anthracene is

Theorencal AH = 7 x (-28.6) =-200.2kcal/mol
Experimental AH = -116.2 kcal/mol
Resonance energy = 84 kcal/mol

146. (b) Degree of unsaturation=1 DU =(C+1) —(

H_’f_i‘_‘ﬂ)
2

We ignore the oxygen in such calculations.
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