Aromatic Compounds

Bl Exercise-1

2= Marked questions are recommended for Revision.

= fiffea o9 Qs A9 U B

PART -1 : SUBJECTIVE QUESTIONS

T - | : fA9ATHS Y99 (SUBJECTIVE QUESTIONS)

Section (A) : Phenol
gug (A) : At
A-1.= Write the products of the following reactions :

fore1 arfdfparet & Sare fifaw -

SO.Na ; OMgBr .
@ @ o ®) @ —
I
OH OH
() @ e (d) @ _ BT
A A

OCH, CH,OH
SONa OH
Sol. (a) () NaOH/A + Na2S0s
(ii) H*
OMgBr

(b) @ @ + (MgOH)Br
(C)@ Q(/\ @ +CH,-Br

HO—CH
OH
Br
(d) o~ 7
CH,OH CH, OH CH: CH— Br

A-2. Explain why nucleophilic substitution reactions are not very common in phenols.

fhfe # urg: AHEIE! yfawermus Afffhad 81 8l 8, @l ?

Sol. In phenol, aromatic ring is highly electron rich due to +M of —OH group. So nucleophile does not easily

attack on the rmg

it § WHeH I —OH T8 & +M & SRV ST goldgld g9 Bl 8 | oy Aidbetal ST |

o TR JATHHAY 8] R © |

OH
OH
| HF
A-3= + CH3—CH-CH; ——

Give the products of the above reactions.

SR AMAfHAT H§ Yrad IS BT A= |
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Aromatic Compounds ﬂ_

Sol.

A-4.m

Sol.

A-5.m

Ans.

OH

OH OH
OH CH(CH,),
. I HF
CHy —CH-CH; —— +

CH(CH,),
Phenols are highly reactive. Phenols are usually alkylated or acylated using relatively weak Friedel
Crafts catalysts (such as HF) to avoid overalkylation.
freta afde forarela g1 fAfa &1 tfemeliaa iR TRieliga Jaiees wu 9 gda firsa #ive SaR®
(S : HF) @ SuRefd § ovd ® d1fds sMmaeass gfedweliavor =1 81 |

Complete the following (Fr=1 a1f3fsamati &1 qui HI)
OH OH

(@ + HNOs(dil.) —— (b) + CHCl; + NaOH 343K

OH

+ CHsCOC| —Base Gk

(©)

O

OH OH OH

(@)

+
I
Z
e
B
z
)
+

(Major) NO,
OH OH
CH=0
(b) @ + CHClz + NaOH — 32K (Reimer-Tiemann reaction) (TSFR—<HE TfHfhaT)
i
o 0-C—CH,
(©) + CHsCOC| —Base il (Phenyl acetate Bfei=iiee) + HCI

An organic compound ‘A’ having molecular formula CeHsO gives a characteristic colour with aqueous
FeCls solution. When ‘A’ is treated with CO2 and NaOH at 400 K under pressure, ‘B’ is obtained. B on
acidification gives C when C treated with CHzCOCI gives a popular pain killer D. Deduce the structures
of A, B, C and D.

Uh PEHd e ‘A RSE@1 AYFF CeHeO &, STl FeCls [Aa@s & |19 U falkms 1 <ar 81 o4

A A’ @1 rfafhar 400 K @M Taq €19 WX CO2 @21 NaOH & W1 &1 8, @1 Al ‘B’ uT<l 81T 2 |
Aife B areliaxyr R AfE C <a1 & o9 Afe C @1 Aififdhan CHsCOCI & 19 &R IR Udh gufig
TfaR® D Ut BT 8 | Aife A, B, C 91 D &) IREEN g8 |

OCOCH,

OH OH OH
COONa COOH COOH
A— ,B— ,C—> ,D— O

/\
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Aromatic Compounds ﬂ_

Sol. Slnce the compound glves characterlstlc Colour with FeCls squtlon " is a phenol. The reactions are :
OCOCH,
COONa COOH COOH
NaOH COZ 400K 20 CH3C,OCI
Under pressure
Salic I|c acid Acet Isallc lic acid
Phenol (A) Sodlum salicylate y y y
Sol. fj\f%ﬁwﬁaﬁ?ﬂﬁ’cﬁ FerﬁWEﬁW@Jﬁ@mwﬁ%‘eﬂﬁ AﬁFﬂH%lﬁWﬁH%.
OH OCOCH,
COONa @COOH H\rCOOH
NaOH CO2 400K H ,H,0 CH;COCI O
T B o eﬁr—cm‘a N
fRr=ite (A) @EH(B; ARiere dfe (EC)E P A ofyfee SfRifrs s
(D)

A-6. é %@ L@ %@

Identify A, B and C in above reaction ?

SURIT ifafshar HA, BaAMC® ?
Ans. A — Zn, B — CHsCl/ FeCls and C — Strong oxidising reagent
A—>Zn B—>CH3CI/FeCI33TT‘\fC—>1JE|?1’ JfFATBRS

Sol CH3CI Strong oxidising reagant
' FeCI3
COOH
Sol _ CHgal | T SfRAPRS ATHHD
' Fe<:|3

Section (B) : Nitrogen containing compounds

@vg (B) : Ao Jad ARIS

B-1.  Complete the following reactions :

1 srfafsamstl &1 goi S |

Cl
@) @ NH, /Cu,0/ A : @ _ Fe/Hal |
Cl NH,
<ol (a)@ Ny 10018 @ @ remer @

B-2.w Complete the following reaction :

COOH

2

(@) @ __Phosgene _, product
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Aromatic Compounds ﬂ_

NH, ﬁ
S—CI
(b) + /@/g — Product
Me
NH,
Br,/CS,
— 272 5
© 7| Br/H,0
| 2 ey
=1 arfwforaneit @1 gt aiforg |
NH,
(@) @ _ P e
RIEER]
NH, 0

S—Cl

(b) + J@/g —, S@R

Me
NH,

Br/CS,
— 2% 5

© 7| Br/H,0
-

NH,
NH\(NH
An s. (a) Phosgene @/ O \@
Excess
NH,
NH\(NH
RIEER]
NH, ﬁ (Il)
ﬁ_CI ﬁ—NH
LOOUEOL
Me Me
NH,
Br,/CS, BF Br
—>
NH,
Br
(©) —
NH,
Br. Br
Br,/H,O
Br
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Aromatic Compounds

B-3.  Why does aniline soluble in aqueous HCI ?
Ufrelid, STeil HCI # @t faer g1t & 2
Sol. Aniline forms the salt anilinium chIoride which is water soluble.
NH NH CI”
+ _>@
(A)
Aniline An|||n|um chloride
(Colourless liquid. (water soluble salt)
Sparingly soluble
in water)
Sol.  Ufelq, TAfiIf e FoiRigs 90 991 & S o § faerg 8iem 2 |
NH NH .CI”
: _,@
(A) (B)
' INEEIE _ NEIGIRREECTINES]
(TEH 4, 5 | (St faera rqon)
ifdred facr)

B-4.= Write following conversions:
(a) nitrobenzene —— acetanilide

CesHsCH2NH2 & HNO2 & |1 fiham IR &1 STe §99dT & 2

Sol.

CoHsCHaNHz; —N% _ CeHsCH20H + N2 T

(b) acetanilide — p-nitroaniline

o1 U srfAforam forfRew -
(a) AT —> mﬁ%ﬁm (b) TS — p-AEgITeNT
NO, NHCOCH,
_Sn/Hel
Pyrldme
NHCOCH; NHCOCH, NH,
_HNO./H,S0, | _HMHO
(b)
NHCOCH
Sn/HCI CH,CO
. (a) n @ (CH.C0),0 @
NHCOCH; NHCOCH
_HNO,/H,80, _HMHO
(b)
NO,
B-5.  What is the product when CsHsCH2NH:2 reacts with HNO2 ?
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Aromatic Compounds ﬂ_

B-6.= How will you carry out the following conversion ?
1 SUT=RoT &Y fH9 UBR ura HRA ?

NH,
ogle
NO,
NO, NH,
Sol. @ Conc. HNO, + H,SO, Sn/HCI @

(CH,CO,),0 [ Pyridine

NHCOCH,

@ H,O/H" @ Conc. HNO, + H,SO, @NHCOCH
= @ HFE HNO, + H,SO, @ Sn/HCI @

(CH,CO,),0

NHCOCH,

@ H,O/H" @ A= HNO, + H,SO0, @NHCOCH3

B-7.  Give 3 methods to distinguish primary amine from secondary and tertiary.

TIfHE TN @1 fgiigs den g tiE 9 fufd &9 & @18 b adieo adrsy |
Ans. (i) Isocyanide test (i) Hinsberg test (iii) NaNO2 + HCl test

(i) TSRS uReor (i) fevaest udieor (iii) NaNO2 + HCI u¥iefor

Section (C) : Benzene diazonium salt & its reaction

@Ug (C) : SISUSIIH TIau] e sqa! AfAfHany

C-1.  The final product of the following reaction is :

fr=forfRaa amfdfshar & ura sifea| Saare 8 -

NHCOCH,
H,O*, A NaNO, / HClI KNO, / Cu*
0°C A
NO,
®ce
NHCOCH, NH, N,Cl NO,
Sol. H,O", A NaNO, / HCI KNO, / Cu*
0°C A

NO, NO, NO, NO,
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Aromatic Compounds ﬂ_
C-2.» How will you carry out the following conversion ?

Y 9 B HY wUIRT BRI ?

NH, NO,
@ﬁ
Br

N,"CI N, BF,

NaNO
273 278 K CH COOH

C-3.» How will you carry out the following conversions?

MY 99 B HY wUTRT BRIAT P

NH, NO, NH, NO,
Q— 0 »O— @

NHCOCH, NHCOCH NH,
(CH,C0O),0 Conc. HNO, +Conc. H,SO, _ H O/H
Sol. (@ &b) @ Pyrldlne @
NO,
Br,/ CH,COOH
B Br
H,PO,
273-278 K N, C|‘ NH,
NO, Br
I S Z73278K 278 K
B Br
K,
# NO2
NO,
C-4. In the given reaction of aniline a coloured product C was obtained. The structure of C would be :

ufrels &1 fffshar #, v 09 Sdre 'C' U B g | 'Cl BT AR 8

CH,
@ NaNO, / HCI ’ A CH,

e >B Cold

A
CH
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Aromatic Compounds ﬂ_

Sol.

C-5.

Ans.

Ans.

C-6.=

Sol.

CH
NH, N, CH;@— N CH
_NaNO,/ HCl N e N
O"C Cold
A

A solution contains 1 g mol. each of p-toluene diazonium chloride and p-nitrophenyl diazonium chloride.
To this 1 g mol. of alkaline solution of phenol is added. Predict the major product. Explain your answer.
TS Ao p-TTids SISUSIMIH FARIgS A1 p-AEgb i SEUGITTIH FARISS Y & 1 UM dld Jad

2| s fhAld & R e & 1 79 A a9 2 | & SR qaisd 9 o STk @ R
BT |

This reaction is an example of electrophilic aromatic substitution. In alkaline medium, phenol generates
phenoxide ion which is more electron rich than phenol and hence more reactive for electrophilic attack.
The electrophile in this reaction is aryldiazonium cation. Stronger the electrophile faster is the reaction.
p Nitrophenyldiazonium cation is a stronger electrophile than p-toluene diazonium cation. Therefore, it
couples preferentially_with phenol.

+ =
alkallne
CHa—@—N;CI‘

] Major product

UE T goldeveiel Wiifes gforemy= ififhar & | ey @iegs § fete, fhteargs g <ar & o1 f&
feifer @ P Soldei &= BId © | 59 IMALhAT ¥ Solde—Ee! 3Mha & oy e fharsfiar e 2|
39 IfAfhar H Soldeiaa!l URASIEUSIIHT €99 8 | Udd Seldeial 3ififshar &1 g &=ar 21 p-

ASEIBASISUSIIT g5—IH, p-Cids SISUSITIH g9 d ol H b Jacl seldg el © | SAfg

Iz frefa & geaaan IRad B 2

OZN @ N2+CI_
OH
CH3—@—N;C|-
A ST

How will you carry out the following conversions ?
(a) toluene —— p-toluidine

(b) p-toluene diazonium chloride — p-toluic acid
=1 wUTIRer Y fhd UBR U HA ?

(a) ST — p-Cigss
(b) p-Sfgs SISTSIH CMNI{&G —— p-<idg® W
CH,
(@) __HNO./H,SO, | Fe/HCI @
Toluene

p- Tolwdlne
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Aromatic Compounds / ﬂ_

HO/H' @

COCH

p- T0|U|IC acid

CH,
Sol. (@) __HNO./H,80, | @ Fe/HCI @

CuCN/ KCN

N,CI

CH
@ CUCN/ KCN @ H,O/ H'
NC|7 COOH
pEE’J:&SQEW

PART -1l : ONLY ONE OPTION CORRECT TYPE
T - || : DI b He) fdded YBR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Phenol

gvs (A) : fPeta
A-1.  In which of the following reactions phenol is not obtained :
o o 3 P afafshar & et grg =E grar 8 °?
MgBr
OH N
A) @ NaOH/CaO (B9 @ HO"
COOH
N,CI
Cl
(©) ERNaOH S (D) _HO |
633 K, 300 atm A
OH
OH NaOH/CaO NaOH/Ca0 H,O0* ABr
Sol. (A 20H/ CaC 2OllCo (B) CeHs MgBr — 22, CoHs + Mg
COOH decarboxylation  famrEifaRTefimRoT OH

OH N,CI OH
(C) NaOH (D) i)
(Ar SN) A

A-2.» The major product of the following reaction is

frraforaa aiffifshan 3 Ut == Saare o & 9 8w ?

T

@—O—H + HO=C—CH, _79%H;50, |
| 80°C
CH,
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Aromatic Compounds ﬂ_

i T
W@—O—fl:—cm (B) Ho—clz—CHz—Q
CH CH,
T |
(C*) H,C - lC—@—OH (D) CH, - c|: - CHZ—Q—OH
CH, CH,
Sol. It is an example of alkylation of phenol.
Ig fheilel & YobelldRUl B SATERY © |
A-3m @ + CHa—CH=CH, — %% , o @092 , g,
A (2) H;O*
The products B & C are respectively :
(A) Phenol & acetic acid (B) Phenol & acetaldehyde
(C) Benzoic acid & acetone (D*) Phenol & acetone
IS B Tl C HA: BN :
(A) freta qen viifed st (B) fhHta @an gicfeseRs
(C) I=1I3® 37 T Y (D*) fefa dem Tiie|
CH3 CH (I3H3
@
CH, C H CH;, C—O OH CH,—-C-0-OH,

Sol. ©+CH3—CH:CH2 o @ @

(i) Migration of —Ph

(i) H,0°
PhOH + CH3sCOCHs <
CH CH CH3
D
CH, C H CH; C—O OH CH, C —OH,

(i) Ph—as &1 Ramer=iRor
(i) H,O
PhOH + CH3COCHs3 <

OCHs
Br. . . .
A-4. o, —rcoon— product. The major product obtained is
OCHs
Br.
—Gricoor > SIS | AfHAT W U JI IR § —

OCH; OCH; OCHs OCHs

& S B T
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Aromatic Compounds ﬂ_
Sol. If bromine in acetic acid is used, bromination takes place without decarboxylation.

THfeE o H AT Ugad B W AdTaifaaelin)or & 9 griaor g 2 |
OCH; OCHs

Br2
CH3COOH

A-5.  When 2-hydroxybenzoic acid (salicylic acid) is treated with bromine water, the product formed is

2-EISSIRiIa~s® 3 (JferRiferd ar) @1 S STt @ |1 fha1 BRM IR S1E 99T 2 |

OH OH OH
Br COCOH COOH COOH Br Br
(A) (B) (©) ©/ (D%)
r Br r r
Sol.  Salicylic acid undergoes decarboxylation with the formation of 2,4,6-tribromophenol when treated with

bromine water. The displacement of carboxyl group occurs only when the reaction is carried out in
aqueous solution.

Iffifers s afF ST @& 1Y fadreifaaeiiaoror a1 gR1 2,4,6-STssAIb-ld a-Ta] & | Praifade
T BT URRATUT Bacl STeid faera # sifafsan o &rar 2|

A-6.  An organic compound having the molecular formulaf C7HsO is insoluble in NaHCOs solution but
dissolves in agueous NaOH. When treated with bromine water the compound rapidly forms a
precipitate having the molecular formula C7HsOBrs. The organic compound is
(A) o-cresol (B*) m-cresol (C) p-cresol (D) anisole
T C7HgO SU{A &1 ded AlRh NaHCOs faeias # aifdery 811 & Safd Sieild NaOH # ga S
2| SHDT S ST & A1 A1 SR WR AT § CrHsOBr3 YR BT Y A&y g1 8 | 98 Braiid

Aifed & —
(A) o-farifer (B*) m-frafer (C) p-fopvitet (D) uferifer
OH OH

Br. Br
Sol. +3Br; — 9 + 3HBr
CH, CH,
Br
A-T.m @—CH—@— _ BR/CC_, The product is : STE 2

OH

CH,
CH,
OH
Br CH3 Br CH3 Br
(A) CH, (B CH, ©) g (D) CH,
r CH
3 OH
CH,

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ Besfobnance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
ucating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Aromatic Compounds ﬂ_
CH,
OH

CH, OH

Br CH3
Sol. <C:>>—CH2 CH, _ Br/CCl, CH,

A-8. Identify the product in following reaction ?
=1 arfafshan &1 SaE
OH

D,SO, (excess) D,SO, @f eTeT)
D,0 D,0

OH OH oD
D D D D D D D
(A) (B) @ (©) (D)
D D D

Sol. Electrophilic substitution reaction.

goldev-Tal ufaRemas sifdfsha |

A-9.  The product (Y) of the following sequence of reactions would be :

frforRaa wfie ifwftea & ura sif<m Samg (Y) 7791 & & 8 ?
Me OH

(i) CHCIl;/NaOH/A

(ii) H3 o*

@ @ SO0 0

OH
Me Me OH
Sol. (i) CHCly/NaOH/A Br,/Fe j@(
(i) H; O CHO

(X) Br CHO
Attack will take place on the ring which is more electron rich. Benzene with —OH group attached is more
elecron rich.

JAMHHAYT 3 H Sl &l goid WR BT & | —OH A8 F JSI §s doiF goid Af¥d Seldgid &+l Bl 2 |

OH
A-10.a @ + CH,l, + NaOH—> the product is :
OH
OH
@ + CH,l, + NaOH— S & -
OH

(X) Br,/Fe (Y)
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Aromatic Compounds ﬂ_

OCH, CH,l
W@ W@y O X
OH ONa

A-11.= In the reaction sequence @803Na NaoH , A _CHl B _H , Cc+D

350°

A, B, C and D are given by the set :

(A) Sodium phenate, anisole, CsHsl, CH3OH (B) Sodium phenate, phenitole, C2Hsl, CeHsOH
(C*) Sodium phenate, anisole, CeHsOH, CHsl (D) Sodium phenate, phenitole, CsHsl, C2HsOH
rfaferar e #, @SosNa NaOH , p _CHl . g _H , Cc+D

350°

AfE A, B, C TAT D FHHI: & -
(A) AifsTs wee, vfasre, CsHsl, CH3OH (B) |Ifed wHie, Bierd, CoHsl, CsHsOH
(C*) Arfea™ ®ee, Ufesitet, CeHsOH, CHsl (D) ifS$T® we, Bivetd, CeHsl, C2HsOH

Sol. @*SogNa s @ON& CHy @—OCH3—> CHa—I + CsHsOH
s
A12. B «N2OH OH—20__5 A
CH,COCI Distillation

The compounds A and B in the above reaction sequence are :
(A) benzene, methyl benzoate (B*) benzene, phenyl acetate
(C) phenyl acetate, benzene (D) benzene, phenylacetyl chloride

NaOH Zn s
CH,cocCl @OH s
SR AfAfhar argwHa § AE AT B R
NERSIER: RERCESIN (B*) 9=iH, Bfval Tice

(C) vfa viite, =i+ (D) 91, wiegfifea RS

o 1) (Qpmons

Section (B) : Nitrogen containing compounds

@us (B) : Agge Jaw S

B-1.  Which of the following sequence is best suited to convert benzene to 3-chloro aniline ?
(A) nitration, reduction, chlorination
(B) chlorination, nitration, reduction
(C*) nitration, chlorination, reduction
(D) nitration, reduction, acetylation, chlorination, hydrolysis
971 ¥ 3-FARI YHelF & WUTIRYT &g DIl ¥ SUYd & °
(A) ATSEIHRYT, YT, FARITIDBROT
(B) FARIHI®HRT], AZEIHRYI, YT
(C*) LB, FARMIDHROI, ITI
(D) ATSEIHRTI, 3T, Q@ﬁ?ﬁw FARTIDRYT, STl qeeH

NO,
nitration chlorlnatlon reductlon
Sol. NO, / H,50, CI,/FeCl, Sniconc.HCI
Sol >
ol. HNO, / H,SO, CI / FeCl, Sn/wrg— HCI
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Aromatic Compounds ﬂ_

CONH,
Br,/NaOH CH,COCl/refl
B-2.m ELLCLLN (A) 2 s (B), Identify the major product (B).
CONH,
Br,/NaOH CH,COCI /e
- > (A) : > (B), I S (B) ygAIfY |
NH, NHCOCH, COBr COCH,
A) (8% @ (D)
Br
COCH, COCH,
CONH, H, NHCOCH,
Br,/NaOH CH,COCI(HCI),
Sol. Hoffmann's i’ (acetylation)
(benzamide) bromamide reaction (aniline) (acetanilide)

CONH, NH, NHCOCH,

BrZ/NaOH R @ CH,COCI(HCI)
(hfRewwn)
ATAIES *‘ w4 (ufrefi=) (SICEEIES)!

COOCH;  (j) Br,/NaOH , -
B-3.= ———————> Product. The major product obtained is
CH,CONH, (i)H,0"/A
COOCH; (i) Br,/NaOH | R
CH,CONH, (i)H,0"/A
0O

o)
o)
NH INH
A) NH (BY) © (D) NH
0
o)
<ol COOCH; (i) Br,/NaOH
Ool. _—>
CH,CONH, (i)H,0"/A

B-4.  Aniline when treated with acetyl chloride in presence of alkali, the product formed is :

Sol.

(A*) acetanilide (B) benzoyl chloride (C) acetophenone (D) aniline hydrochloride

Tfele o9 &R &) SuRAfY # wiifed deinigs & An Afafear oxar 7, 99 A Same 2 ¢

(A%) TS (B) IS FARTSS (C) TACIwAA (D) Tl EISSIdIRISS
Sol.  Ph-NHz + CHsCOCI —2™"_, ph_NH-COCH:; (acetanilide)

Sol. Ph-NH> + CHsCOCl — "5 Ph-NH-COCH;3 (T erss)

B-5.= The final product C, obtained in this reaction
39 Irfafehar # yr arf<qw S C B
NH,

A0 | A Br, B H,O C
CH,COOH H

CH,
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Aromatic Compounds ﬂ_
NHCOCH, COCH, NH,

(A) (B) © (D%)

CH,

NHCOCH, NHCOCH,

Sol. Ac20
CHSCOOH
C

3

B-6. Chloroform when treated with aniline and alcoholic KOH, the product formed is ?

(A) Phenyl cyanide (B*) Phenyl isocyanide
(C) Chlorobenzene (D) Phenol
9 FARIGE DI AfAfhaT YRl T Tedbleifald KOH @ 1Y &R1d &, d 91 § 9§ $I991 SAg ura
grar 77
(A) Bfe arETSS (B*) Bfat sHIRAES
(C) FARIE~H (D) f=ita
Sol. It is carbylamine reaction.

B-7.w An aromatic amine (X) was treated with alcoholic potash and another compound (Y) then foul smelling
gas CeHsNC is formed. The compound (Y) was formed by reacting compound (Z) with Clz in the
presence of slaked lime. The compound (Z) is :

TH WHeHd THM (X) Tedlelierd GIeTel a1 U I e (Y) & | Afffhan o= gig gaa 319
CsHsNC J97aT B | A (Y) 991 89 g7 & SuRfd & A1 (2) & Cl & wr siffshan g1 fAffa gran

2| s (2) &

(A) CHCI3 (B*) CHsCOCHs (C) CHsOH (D) CeHsNH2
Sol. Ph—NHz —9%_, ph—N=2C

CHClg (Y)
X)
CHyCOCH; —22/<%: , (ch,c00), ca+ CHCI
(2)

B-8.  p-Chloro aniline and anilinium chloride can be distinguished by

(A) Sandmayer reaction (B) Carbyl amine reaction

(C) Hinsberg's reaction (D*) AgNOs

p-FARI YTl qerm Ufelifm wiRigs &1 fws g1 faufed a) |aa 2 -

(A) AUSHIR STMAfhAT §RT (B) ®ifdat T srfifehar gwy

(C) fEvrert iffshan gmr (D*) AgNO3

+ —
NH,Cl NH,
Sol. @ +AgNO3 — @ + AgCl { (white ppt) (I9a 3rderm)

B-9.  The best reagent for converting 2—phenylpropanamide into 2-phenylpropanamine is
(A) excess H: (B) Br2 in aqueous NaOH
(C) iodine in the presence of red phosphorus (D*) LiAIH4 in ether
2-BAAUUATATSS ¥ 2-BNAUUATHIA H [UTRY T M1 AWHHD & —
(A) Hz 3 (B) STefra NaOH # Br
(C) AT BIRPBIRA @) IURAFT H SMATSIA (D*) $2R ¥ LiAlH4
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Aromatic Compounds ﬂ_

Sol.

B-10.

Sol.

B-11.

Sol.

[ ,
CH3—CH-C-NH, __LAH:  CH;—CH-CH,~NH,
| Ether [
Ph Ph

Hoffmann bromamide degradation reaction is shown by .

e —sargs fAeiiavor afffpar A @ @9 uehlRfa &war & —

(A) ArNH2 (B*) ArCONH:> (C) ArNO2 (D) ArCH2NH:2
1° amides give Hoffmann bromamide reaction.

1° THTSS EHA SIHSS SIfAfhar <d 8 |

The best reagent for converting, 2-phenylpropanamide into 1- phenylethanamine is .

(A) excess Ha/Pt (B*) NaOH/Br2 (C) NaBHas/methanol (D) LiAlH4/ether
2-Be YIUTATSE ¥ 1-BCIATHE 7 BTl 8 ST ANEHE § —
(A) STferFT Ho/Pt (B*) NaOH/Br2 (C) NaBHa/M9=tet (D) LiAIH4/ZeR
I
CH3—(|3H—C—NH2 NaOH + Br, CH3—CIZH—NH2
Ph Ph

It is Hoffmann bromamide reaction. I8 BHA SIS TTIT ¢ |

B-12.% In order to prepare a 1° amine from an alkyl halide with simultaneous addition of one CH: group in the

Sol.

B-13.

Sol.

B-14.

Sol.

carbon chain, the reagent used as source of nitrogen is .

(A) Sodium amide, NaNH: (B) Sodium azide, NaNs

(C*) Potassium cyanide, KCN (D) Potassium phthalimide, CeH4(CO)2N-K*

BT 3Tl § Udh CHe §9g & FaHd a9 & 91 Ufehdd goflss ¥ 1° THIE & @101 & %9 d Aisgro

$ SEId & wY A G AMNFHHD 7 —

(A) AIfeTH TATSS, NaNH: (B) |Ifes™ ToTgE, NaNs
(C*) U\ HrATEs, KCN (D) urefRraa AferIgE, CoHa(CO)2N-K*
R-X XN , R cN M, R_CH,-NH,

1° Amine

Best method for preparing primary amines from alkyl halides without changing the number of carbon
atoms in the chain is

(A) Hoffmann Bromamide reaction (B*) Gabriel phthalimide synthesis

(C) Sandmeyer reaction (D) Reaction with NHs

SRIAT H Bl URATISN $I G 91 gRafkld 8¢ Ufedhd sellss A WIS TAIA 9911 &1 |alltd Suga
fafr 8 —

(A) ETHAE SHATES AfAfha (B¥) fsaa Afergs dxermor

(C) AveHIR AfAfsan (D) NHz & <121 <ifdfshan

Gabriel phthalimide synthesis is best method for preparing primary amines from alkyl halides without
changing the number of carbon atoms in the chain.

fgaa dfemiss dvevy @ § dEa AR @ wen 9 uRafda g ufera zomss @ wafie
T g9 @) Haifee Sugad fafy g |

The product formed by the reaction of acetamide with Brz in presence of NaOH is :
THICHIgS Td S @1 NaOH &) SulRerfd & foham &= o i 2iar ®
(A) CHsCN (B) CHsCHO (C) CHsCH20H (D*) CH3NH:z

CH3s—CONH: + Br2 + NaOH —2— CHsNHz + Na,COs  [Hofmann bromide reaction]

/\
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Aromatic Compounds ﬂ_
Section (C) : Benzene diazonium salt & its reactions
@ug (C) : SIEYTT g0 T g AfAfhany
C-1. In the reaction, the product (C) is :

C6H5NH2 NaN02+ HCI (A) CuCN (B) H* /HZO (C)
0-5°C KCN
(A) CsHsCHzNH2 (B*) CeHsCOOH (C) CeHsOH (D) none of these

o1 erfaforar § S (C) B |
CeHsNH: NaNO, + HCI (A) CuCN (B) H" /H,0 (C)

0-5°C KCN
(A) CeHsCH2NH2 (B*) CeHsCOOH (C) CeHsOH (D) SH & P &I
Sol.  CeHsNH: % CeHs sz % CeHsCN —"/H0 , CeHsCOOH

C-2. Benzenediazonium chloride can be converted into benzene on treatement with :
TONTSISUSIIRY F@RIgS fad q1er JAWfHar wR doi9 § wuaRd 8 Sl @ -
(A) H3P03 (B) H3PO4 (C*) HsPO2 (D) HPOs
N o

w Q@

C-3.  CeHsNH, —NaNO#HCl 5 B0 . v the product Y is :
A

0-5°C
(A) Benzenediazonium chloride (B) Nitrobenzene
(C*) Phenol (D) Cresol
CeHs NH2 NaNO, +HCI X H,O Y. IO Y% .
0-5°C A y
(A) SSTSISUSIIH FARISS (B) ATSEISSIA
(C*) foeifa (D) fspta
Sol.  CsHsNH:2 % CeHsN2Cl —%2° 5 CeHsOH
A
NH,
C-4. — OBpM0 . (A). The major product (A) is
(ii) HNO, (0-5°C)
(iily HBF, /A
NH,
) Brp/H,0 A). IAE (A)© —
(i) HNO,, (0-5°C) ). T= )
(iii) HBF /A
F
Br. Br
(A) @ (D%
Br

ZCI

F
Br. Br
Br2 HN02 HBF4
HZO O 5°C
(schlemann
reaction)
Br
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Aromatic Compounds ﬂ_

2CI F
Br. Br
_Bp | HNo2 HBF,
o ~o5C A
(framm sfafmaT)
Br
I
C-5. Diazonium salt + Cu + HCI — ; the reaction is known as
(A) Chlorination (B) Sandmeyer’s reaction (C) Perkin reaction (D*) Gattermann reaction
I
SISTSIRTH @aor + Cu+ HCI — . I8 IAfhaT Pl B
(A) FARITIDBROT (B) =R SfAfshar  (C) ufdh= ifafshan (D*) TTexEN 3rfafsha
Sol.  This reaction is called Gattermann reaction. Jg TfHfhaT TMexAT SIfAfhaT B © |
NO,
(i) Bry/Fe (i) NaNO, /HCI 0-5°C ]
C-6.» ) Hz > (A) o CUZzC|2 & (B). The product (B) is
NO,
(i) Bry/Fe (i) NaNO,/HCI 0-5°C
(i) Hi/Pt (A) (i) CuzZCIZIHCI (B). 1< (B) & —
Cl Cl Cl Cl
A) (8% @\ ©) (D)
Br Cl
Cl

Cl
B
r2 H2/Pt NaNOZ/HCI Cu,Cl,
— osc HCI
Br
(B)

C-7.  Which of the following compound will not undergo azo coupling reaction with benzene diazonium
chloride.
(A) Aniline (B) Phenol (C) Anisole (D*) Nitrobenzene
=1 A o e ISRy wRse & W gwe sifafhar 78 <ar § ?
(A) Tfel= (B) fireta (C) ufv=ita (D*) TSI~

Sol. Benzene ring which is attached with strong activating group shows are coupling reaction with benzene
diazonium chloride.

I=I4 g i1 Uqel AhIUTHR! AHE A S| Bl § Sl JolTSISUel - FdARIgs & el J7ad Al
<l B |
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Aromatic Compounds

OH
'
C-8n + Ph—N, —PH=46 , % (major product) X will be - (5@ SeTE) X BT
NH,
OH OH N,Ph OH
N,Ph PhN; N,Ph
(A) (B%) ©) (D)
N,Ph
NH, NH,
Sol. Anlllne prefer coupling in sllghtly aC|d|c medium .
Uil oTeq artiar At # oo fovan &1 wrerfiear <ar 7 |
OH
C-9.%n + Ph- Klz _(PH=9-1T) | (major product)
NH,
X - will be :
OH
+Ph=Np —CH=21 % (e ST
NH,
X - 8T -
OH OH N,Ph OH
N,Ph
A* B C D
(A) ®) Nph | © ()
NH, N,Ph
Sol. Phenol prefer coupling in sllgtly baS|c medium.
el oTcy aNIg WiegH H AT BT WAMHDHAT <l B |
PART - lll : MATCH THE COLUMN
HIT - 11 : DIAH BT FHfTd DIFIY (MATCH THE COLUMN )
1w Match the column:
Column-| Column-ll
(A) | RNH2 + CHCI; + KOH (alc) —2—> (p) | Schotten-Baumann reaction
(B) | CeHsN2Cl CUBZHBr (@) | Coupling reaction
(C) | CeHsNH2 + CeHsCOCI —Na9H@d) | (r) | Carbylamine reaction
(D) | CsHsN2Cl + CeHsOH —PH9-10 (s) | Sandmeyer reaction
=1 31 gfera ST
- w¥-I
(A) | RNHz + CHCls + KOH (Tel) —2— | (p) | ifeA—dfa arfafoar
(B) CGHSNZCI CuBr/HBr (q) 'ﬂTF]T-[ aﬁm_[
(C) | CeHsNH2 + CsHsCOCI —NaoH@a) n BIGATHA rAfHAT
(D) | CeHsN2Cl + CeHsOH —PH910 (s) SASEEMSIRIED)
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Aromatic Compounds

Ans.  (A-1);(B-s);(C-p);(D-0q)
2. Match the reactions given in Column | with the statements given in Column Il
Column-I Column-Il
(A) | Ammonolysis (p) | Amine with lesser number of carbon atoms
(B) | Gabriel phthalimide synthesis (q) | Detection test for primary amines.
(C) | Hoffmann Bromamide reaction | (r) Reaction of phthalimide with KOH and R—X
(D) | Carbylamine reaction (s) | Reaction of alkylhalides with NHz
-l ) rfAfcharell & w1l 7 A T de 9 e BTy |
- &H-I
(A) | AT sTaEe (p) | PTEA AT B HH AT Jad THA
(B) | W AferArgs deemw | (q) | WIAS T @ forg Rieqor
(C) | EfwH srTss AffHAT | () | KOH @em R—X & w1 dferrss sifafshan
(D) | Tifde THI= arfdferan (s) | NHs & W1 Ufedhdl walssl &1 fffhan
Sol.  (A-s);(B-n;(C-p);(D-0)
KRN Match the compounds given in Column-I with the items given in Column-Il.
Column-I Column-Il
(A) | CeHs + CH3CH(CI)—CHz —nydrousAlCly (p) | Diazocoupling reaction.
(B) | CeHsNH2 + CeHsNo Cl —4HHC (q) | Friedel-Craft reaction
(C) | CeHs + CeHsCOC| —2nydrousAlCl, () | Reimer-Tiemann reaction
(D) | CeHsOH ® zglﬁ':g?OH (s) | Product is Isopropyl benzene
9] Electrophilic substitution reaction
-1 & IS B TH¥H-1l & U1 o A HIforg |
- -l
(A) | CeHo + CHsCH(CI)—CHs —"09AC | (p) | STEUSIZ™ ifAfba
(B) | CeHsNH2 + CeHsNa C| —4kHS! (q) | Phsa—me sfdfemar
(C) | CeHe + CoHsCOCI —AACk (n | rER-<AT it
(D) | CeHsOH —2 ((:n():lﬁi e (s) | Swre smeaifie Il B |
(t) | SoIeAEIEl ufoReue Sifdfshan
Sol.  (A-qst); (B-p,t);(C-qb);(D-rt)

Bl Exercise-2

2 Marked questions are recommended for Revision.

» faffed ye= SR 9w R

PART - 1| :

ONLY ONE OPTION CORRECT TYPE

- . DA P e fddwed YHR (ONLY ONE OPTION CORRECT TYPE)

1. Identify the product in the following reaction.

=1 srfafsrar & ST ug=mI |
CBHS

I
on—~(O)—¢-o-
I

CeHs

O-H
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Aromatic Compounds

0
I
(A) @—ﬁ - C¢H; + CH,OH (B) ON@ + C,H.-C—C.H,
0
(C*) OZN@ﬁ - C,H, + C,H,0OH (D) @ﬁ - CH, + C;H,
0

)

CBHS

|
Sol. OZN@C—O—O—H _H0% | oN (|)|—06H5+C6H50H
|
o)

CeHs

2.n Observe the following reaction, and select the correct option

OH

dil. HNO,
—

'Y'is :

X) +(Y)

Steam distillation

(Y) low boiling fraction

=1 rfifehar &1 Jetor R el fahed &1 TIT BRI

OH

g HNO3
IR SR B

YT 3Ta

X) +(Y) ———————— (Y) $H FATD JqTS

OH OH
N
(B) © (D*)
NO

OH OH

- NO,
dil. HNO3 Steam distillation

NO,
[Low B.P. due to intramolecular H-Bonding]

[X] [Y]
@ g HNO; @ @ AYRT 3TFa @

H,SO,, 100°C

[er=: anfPads H—9 & HRT = FU-TH]

NaOH/fusion H,S0,, 100°C NaOH/RATe

OH

. G-

> X OH > > X

H,SO,, 15°C

rd

<
v
<

NaOH/fusion ~ H,SO,, 15°C NaOH/Te

AN Resonance”’

Educating for better tomorrow

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Aromatic Compounds /

SO.H
(A)x =
SO H
OH
(C)x= Y=
OH

(B) x =

(D) x =

4 Compare the properties of two isomeric products x and y formed in the following reaction.
OH
1. CCly+ NaO4H/A y
2.H®
. Acid H.O s . .
Option Strength Solubility Volatility | Melting Point
(A) y > X y > X X>y y > X
(B) x>y x>y y>x x>y
© y > X X>y y > X y > X
(D% x>y y>X x>y y>X
1 arfuforan 9§ 991 Q1 FHIETA SR x T y & O D JoA BN |
OH
1. CCl;+ NaO4H/A x>y
2. H®
fpen | ociia G | O fAemar | arssfieran | e fag
(A) y>X y>X X>y y=>X
(B) x>y X>y y>X X>y
©) y > X X >y y > X y > X
(D) X>y y>X X>y y>X
OH OH e
COOH
Sol (D) 1. CCl,+NaOH/A 2.H® o
' Reimer—Tiemann Reaction %
X
(pKa = 2.98) 0(80H
(pKa = 4.58)
(Ka) = x >y (Carboxylate anion stabilized By H-bonding)
(Sol.) =y > x (Intermolecular H-bonding in y)
(Vol.) = x >y (Intramolecular H-bonding in x)
(MP) =y > x (More symmetrical structure of y)
OH
COOH
Sol (D) 1. CCl,+NaOH/A 2. H®
' JIgHR—CH arfAfhaT
pKa = 2 98) COOH
(pKa 4 58)
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Aromatic Compounds ﬂ_
(Ka) = x >y (PeifTeic =oma= H-98 & gRT i 8ar 2 1)
(Sol.) =y >x (y ¥ R—aNfdqs®s H-de urr ST ® )
(Vol.) =x >y (x § 3raRI—3Mfdaqed H-d¢ uram S & )
(MP) =y > x (y &I 3% FAfa |3=)

5x Give the product of the following reactions :

=1 af@fepar @1 St 8
O—CH,-CH = CH,

H.C CH,
A
—_—
OH
OH
HC CH, H.C CH,
(A%) (B)
. CH, - CH = CH,
CH,—-CH=CH,
OH OH
H.C. CH, H,C CH,
©) (D)
CH,-C =CH, CH,-CH = CH
* OH
H,C CH, : :
Sol. i>
3
CH,-CH =CH,
NH,
Br, CH,COCI (i) Br,/CH,COOH
6 (P) — 5> Q (R) T
Br
The reactant (P) is :
AfPRSB (P) ® :
CONH, CONH, NH, CONH,
(A%) (B) (©) (D)
NH,

NH,
Sol. Br, CH,COCI 10) Br, ./CH3COOH X
KOH (i) H;O0*

Br
CONH, NH-C—CH, N: H,
Br
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Aromatic Compounds ﬂ_

7. Which of the following reduction reaction does not give an amine as product ?
H, LiAIH, Sn/HCI . Zn/NH,Cl
(A)R—NOZW(B)R NO, — =4  (C) R-NOz ———— (D*) R-NO, —=——=—
1 | | IR = Afha I & WU H UH THIA 8] <l B 7
(A) R-NOz —2— (B) R-NO: % (C) R-NOz —3"HC D+ R-NO, —Z0/NHACI
Sol. R-NO; —Z"NHCl , 2 NH-OH
8. Para toluidine is treated with HNO2 at ice cold conditions and then boiled with water. The final product
obtained is :
(A) anthranilic acid (B*) p-cresol (C) toluic acid (D) phenol

IRI—cigge @1 9% |9 ovs! uRRAfT § HNO: & |1Y SUAIRT R4 © JUT $9d LA ol & e
IqTerd B | Jff~TH SUrg T B B —

(A) Trerffes e (B*) p-fopsta (C) SIS & 31 (D) =it
NH, Ny OH
SMOENOENE
A
CH; CHs CHs
9. Aniline when diazotized in cold and then treated with dimethyl aniline gives a coloured product. Its

structure would be :

el ®H A" TR SISYSIMGRY & UTar SISHYA UNeld & |1 9 STIe Qdl 8| SH@ AXaHl
g

(A%) (CH)N—@—N:N—@ (B) (CH,).N —@— —Q
(C) CH NH—@—N N NHCH3 (D)CH3—©_ —@—

N, CI~
Sol. @ Tevse ety @ __CHNCHy), | (CH,), _@_ _@
N, CI™
@ ST @ __CeHNCHy), | (CH,), _@_ _@
10. In the diazotisation of aniline with sodium nitrite and hydrochloric acid, an excess of hydrochloric acid is

used primarily to :
(A*) suppress the concentration of free aniline available for coupling
(B) suppress hydrolysis of phenol
(C) insure a stoichiometric amount of nitrous acid
(D) neutralize the base liberated
AfSTH LIS AT EESIFARG 7 & A1 Yol & SIgUSHIGRY (diazotisation) H, UR#™ #
BISSIFAIR® 37T BT AR TAT BRI 8, RSP :
(A% I & oIy Suae Jad Tfieia @ sl &9 & @ fog |
(B) BT ®I STeIsTUEed & HR1 & forg |
(C) FITSSH 3Fd @l IqaHIHRuAfag A AR &=a & forg |
(D) Frsp1f¥a &R &1 ISR &= & forg |
Sol. In the diazotisation of aniline with sodium nitrite and hydrochloric acid, an excess of hydrochloric acid is
used primarily to suppress the concentration of free aniline available for coupling.
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Aromatic Compounds ﬂ_

AIfETH ZgIST dAl EESIFAING Fdl & A1 UFTelid & SEusiFiaNy (diazotisation) H, UR# #
BISSIANG A7 BT AT YAN B ©, AlMb A S oY IuaT& Ja Yol &1 Al HH 81 S |

11.»=  The structure of the final product (Y) formed in the following reaction sequence is :
for1 arfafshan e & arfeqw Sare (Y) 997a1 ® —
NH,

NaNO,/HCI
278K

(X) anisole vfesta )

NO,
OCH,

word Hwnend ) @on Honen-onod )
(CY OZN—©—N=N—©—OCH3 (D) ON—@— HZ—Q

OCH3
NH, N,ClI
278 K
NO,
12. The major product Y in the following sequence of reaction is :
Aniline () NaNO,/HCI, 273K | X) () DIBAL-H )
(if) CUCN/KCN (i)H,0

= arfaforan o9 # g SR Y ' -
qfe _ONaNOpHOL2TSK () (DIBAL-H -y
(ii)CuCN/KCN (ilH,O
CH, — NH, COOH CO — NH,

CHO
(A%) © (B) © (©) (D)

Sol.  Aniline ufirefiq —()NaNO,MHCL 273K @M_,
(ii)CuCN/KCN (i))H,0

PART -1l : SINGLE OR DOUBLE INTEGER TYPE

AW - 1| . Uo7 fg—goife A9 YSR (SINGLE OR DOUBLE INTEGER TYPE)

1. Identify molecular weight of final product ()
AT IUTE (Y) BT YR ST DI |
O

Cl-CH,~COOH _ H.OH"

N7K"

Ans. 75
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0 (@]
CH.— H,O/H"
Sol. @:?NK Cl-CH,-COOH @:>N—CH2—COOH 2 “oon
o) - @:
© (X)

Molecular weight of Y =75
Y @1 IR =75

>H,N-CH>—COOH (Y)

COOH

2. How many toluidines on reaction with NaNO2/HCI followed by H3PO: treatment gives Toluene.

fpan SfgeSH, NaNO/HCI & A1 31 fshar & uedrd HsPO2 & |1 IU=TRd BIF UR Sfgsd odl 8 7

Ans. 03

+
NH, N, H
Sol. @ — @ — @
CH, CH, CH,

0, m, p isomer of toluidines will give toluene with NaNO2/HCI followed by HsPO:2 treatment.

SfggS @ 0, m, p FHEAd NaNO2/HCI & 1ol 3fAfshar & uZerd HaPO2 | Su=IRd 81H WR s ad

2l
NO,
KR @ Sn/HCI NaNO, HO. A | product Z (S1E 2)
HCl 0-5°C
Find the molecular weight of Z.
Z BT IR ST HIFTY |
Ans. 94
@ e
NO, NH, N,CI
Sol. Sn/HCI NaNO,
HCl 0-5°C
molecular weight of Z = 94
Z ®1 JYHR =94
NH2 Efferevesce of CO:
TNaHCO3
4 NaNO,+HClI s P CuCN Complete R+S
0°C to 5°C A hydrolysis
AlNaOH + CaO
T
Molecular weight of T will be :
NH:2 CO; &1 gagarec
NaNO,+HCl CuCN ol STererTEes NaFCOs
u
2 P Q R+S
0°C to 5°C A
AlNaOH +Ca0
T
T @1 IR BN —
Ans. 78

OH
H,O, A @
—
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Aromatic Compounds ﬂ_
COONa +H,0+COA

TNaHCO3
NH» N,CI CN COOH
Sol NaNO,+HClI CuCN Complete
. 0°C to 5°C A hydrolysis +NH3
() @ R
A1 NaOH+CaO
(M

Molecular weight =12 x 6 + 6 = 78
COONa +H,0+COp

©

TNaHCOB
NH> N,CI CN COOH
Sol. @ NaNO, +HCI @ CuCN @ ol STeiaTTeEe N
0°C to 5°C A 3
(P) Q) (R)  (S)

41 NaOH+CaO

Molecular weight (3IT[HR) =12 X 6 + 6 = 78

5. How many N atom are present in final product

2

@ Conc. HNO;/H,SO, S/HCI NaNO,/HCI HsPO2 , Final product.
NO,

rf< Saare # fhas N o] SuRerd & —
NO,

@ g HNO,/H,S0, Sn/HCI NaNO, /HCl HPO, | b erre
NO,

Ans.  Zero (0).
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NO, NH,
Sol. @ Conc. HNO,/H,SO, @\ Sn/HCI @\
NO, NH,
+
N,CI
@ HpO, @\ _NaNOJHC
+
N,ClI

6. Ph-NO, —Sn/HC!

NaNO,

Basic medium Product Y

HCI, 0°C-5°C Ph-OH

Find the molecular weight of Y report your answer as

Molecular weight

2
AR HIEIH

Ph-NO, —Sn/HCI NaNO,

I Y

HCI, 0°C-5°C Ph-OH

Y @1 JAUAR S DISTY, AT IR aﬂl—ﬁiﬁmﬁéﬂﬁml

Ans.

NO, NH N,C
Sol. Sn/HCI NaNO2 __Basic medium @N:N@OH
HC| 0°C-5°C Ph OH

Molecular weight (37[HIR) = 198

% =99
2
7. In the given reaction how many of the following products (1 — 9) can be formed.

é’rnﬁaﬁ%mﬁﬁww(l—g)ﬁﬁﬁmﬁwaﬁﬁ
CONH, CONH, CONH

S QL

NH, NH,
14 :
D D
(1) (2)
15
NH, NH,

(6) (7)
Ans. 3(1,4,9)

@ _ Br,/KOH/A

NH, NH, NH,
14
t D D
D
(3) 4) (5)
15 15

NH
14 @

8) ©)

Sol. Three products can be formed namely 1, 4, 9. In Hofmann bromamide reaction there is intramolecular
migration of alkyl or aryl groups so cross products are not formed.
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8. O SWE 1, 4, 9 T 81 F&d 2| Isf vfeda a1 R A &1 BeaN driss Sififsar #§ ot anfvas
faRermo 2 | soferg | Scoare Afa =€l 8 2 |

PART - 11l : ONE OR MORE THAN ONE OPTION CORRECT TYPE

I - 1

' UPH 1 U 9 0% 98l Apey IR

1. Which of the following can decolourise bromine water solution?

/1 9 9 19 99 S faeras &Y eI HRaT 27

OH

OH

OH OH
SO,H COOH
(A%) (B*) (€ (D)

2 Identify the intermediates of the following reaction.

o= arfafhar & wegadt Tasd |

OH

CHO
+ CHCls + NaOH — 2,
ol ol ol
(A%) (B%) (©) (D) CHCI

3 @ (i) CHCl;+NaOH, A
(i) H*

Select the correct options :
(A) Boiling point, (P > Q)

o)

(P > Q) % yield

(B*) Melting point, (Q > P)

(C*) Water solubility, (P < Q) (D) Acid Strength, (Q <P)

OH

(i) CHCl;+NaOH, A

(i) H*
|E fadhey ol g -
(A) F@2D , (P > Q)
(C*) STt # fderwar |, (P < Q)
OH

Sol @ (i) CHCl;+NaOH, A
(i) H*

(P>Q) % dfT 8 :

(B*) TaHT® , (Q > P)
(D)W amd | (Q < P)

SE

CHO
Q)

4, Correct options for the given below reaction :

I @ 73 afAfrw & fow W8 e B T Hifg—

Ph—OH

(i) CHCl; + OH™

Products ISdTg

(iiy H*
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Aromatic Compounds ﬂ_

OH OH
(A*) @: (Major %) (B) (Major H%=9)
CHO CHO
OH OH
(C¥) /@/ (Minor =) (D) @: (Minor =)
OHC CHO
Sol.  PhoH ) CHCl; + OH- /@/ @:
(i) H* OHC CHO
(Minor =) (Major %=9)

5a Which of the following reaction is/are correct

71 9 @ pri sIffhan |8 § —

Cl N E
A9 O CHCl, ©/ (B9 (/ \5 CHFCI, O/
KOH ril KOH N/

H
CH,—CI He
(C %0 , @/ (D% " >cH-ccl, —d—» cl CH-CCI,
HC| HO @
Cl
Cl
@ CH,—OH CH,—CI
o
Sol.  CHz=0 + HCl —— CH,OH —Z» @/ BRC! @/
6. Which of the following reaction is/are correct :
/=1 | ¥ P ARy T %/%‘ :
OH
COCH
(A%) + CO, () NaOH
(i) H,O"
COOH

OH

OH
B9 + CHCls __NaOH_ d@j . @
A
CHO
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OH O-C~CH,

(C*) " CHS—(”:—Cl Pyridine
A

@)
OH OH OH
(D¥) @ +HCHO __NaoH @AOH + @

CH,OH
Sol. All above reactions are correct. Reaction A is Koble Schmidt, B is Reimer-Tiemann reaction, C
protection of phenolic group at Phenol and D is Laderer-Manase reaction.

Sol. @i fAfham wel 8 | Affifshan A ®ied R¥e, B IIsAR €HH, C fihsilal WR feilferd dg &1 aRRefor den D
ASR—ATN AfAfHAT B |

7.5 The products of following sequence of reactions are

for=1 afdfehar 9 @ SdE © ¢

NO,
B/fe - SOHCI  ~ NaNOy/HCI |, HOA |
NO, OH NH, NO,
Cl Br Br Br Br
NH2
8 NaNO,+HCl _ H,0 Q CHCl+NaOH | 1 | o
' 0 to 5°C A

Which of the following statement is/are correct :

(A*) P is benzene diazonioum chloride

(B) Q can not give bromine water test

(C*) R and S are position isomers

(D*) During the formation of R and S from Q, formation of a new C—C bond will takes place.
NH2

CHCl; +NaOH

NaNO,+HCl  H,0
0 to 5°C A
=1 4 & wE bu 58 —
(A%) P, I=119 STZUSITIH FARTESS 2 |
(B) Q, ST STl URIeTor &} <l B |
(C* R a2 S Rfq wH@ad 7 |
(D*) Q& RTM S faior & SR U@ Y C-C de &1 fafor g 2 |

Q R+S
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Sol.

9.%»

Sol.

10.

Sol.

NENGI™ OH OH
CHO
__NaNO,+HCI | _ CHCl;+NaOH +
(R) CHO
(S)

Phenol (Q) gives positive test with Br2 water.

et (Q), Bre 9Tl @ A1 TS URITU <l & |

NO2

() HNO3/H,SO4 b (i) HNO, (i) NaOH, CO,, 6 atm, A R () snHCl o
(i) (NH,),S (i) H,0, A i)y HCI (i) NaOH
Which of the following statement(s) for the above sequence of reactions is/are correct

IR fAfhar w9 & v 98 ®2F 8/8 —

NH, NO,
NH, OH
OH COCH
COOH OH
(COR= (D*) S =
NO,
NH,
NO2 NO,
(i) HNO;/H,SO, (i) HNO,
(i) (NH,),S (i) H,0, A
NH,
(P) Q)
COOCH COOCH
OH OH .
(i) Sn/HC . (i) CO,, 6 atm, heat
N -
(i) NaOH (i) HCI
NH,
(S)
Coupling reaction takes place when benzene diazonium chloride is treated with :
(A) Benzaldehyde (B*) a-naphthol
(C*) N,N-dimethyl aniline (D*) Phenol
=1 A 9 fras A1 I SIEUSEE FRigs &l il &M iR g Afifear B © ¢
(A) IIfesEsS (B*) o-"weifer (C*) N,N-STSHfra frefi= (D*) fp=itar

Coupling reaction is shown by benzene diazonium chloride with more activated ring containining
compounds. Benzaldehyde having deactivated ring.

Il SRS daRIsS @I e Afhaerl aoa Jad Afe | oM w® goq aifafear geffa
Bl 8 | Il fesergs faamiaer) aed § |

/\
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PART - IV: COMPREHENSION

HIT - IV : & (COMPREHENSION)

Read the following passage carefully and answer the questions.

f=1 srge0T @) aFgEe afed dur Tl @ SR AR |

Comprehension # 1

FTWE # 1

CHy—CH,—CH,CI
AlCl,

Q —>R S
CO,/OH
X 02, hv Z + Y
H,0* _
lCIZ/OH WIOH-

W + CH,COO" ‘F’,

1l Which of the following compound is 'P' ?

o & 9 B Afe P ?

i
0—C—CH,

0 OH
CHO
(A) (B) (€9 (D)

2.n S is a well known pain killer which of the following is 'R' ?

S U% 9gafdd && MaR® & al 7741 4 4 'R'8 ?
O

[l [l Il [l
(A) CH,-C-NH, (B*) CH,—~C—O-C—CH, (C) CH,-C—H

3=a Which of the following is attacking species in conversion Y to P ?
A YA P H aRad &-a & o mshAviar wRfiel & 2
(A*) :CCl2 (B) :CHCI (C) :CHz

OH
COOH

[l
(D) CH,~C—CH,

(D) CH.CI
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(|3H3 OH
CH  O,/HO
Sol. CHy—CH,—~CH,CI L > + CH-C-CH,
AICl; 3 O
2)
Cco./BH OHICO,
OH
CHO CHCI, + CH,COO"
OH
(P) [j:]/COOH
(Q) Salicylic acid
CH,-C-0-C-CH,
(@] (0]
0-C—CH,
(@]
[i:j/COOH
Aspirin
CH,
&y 0,/HO
Sol. CHy—CH,—CH,Cl i — + CH —C—CH
AlCl, CH,
(Y) Z
\0‘8\ _
Ky p OHICO
S CO,/OH 2
OH
IR CHCI, + CH,CO0"
OH

) @ COOH

(Q)Hfertafers e

CH~G-0-C—CH,

O-C—CH,
COOH

Qr
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Aromatic Compounds ﬂ_
Comprehension # 2

ITDE # 2
//O
@_C\NH B,/NaOH/A () NaNOyHCIIOPC
2

leos/A
(B)
4, The intermediates which are involved in the conversion from benzamide to (A) are :
(A*) N-bromamide (B) carbocation (C) carbene (D) isocyanide
ToHES W (A) § wuRY B fore foran wan Aevadf ® —
(A*) N-STHATSS (BEIELRICE! (C) &&= (D) AT S
5. (B) on treatment with Zn/HCI gives :
(A) aniline (B*) benzylamine (C) phenylisocyanide (D) N-methylaniline
(B) BT Zn/HCI & A1 fham o_= WR <al & —
(A) Tl CRERSEIIS
(C) i rsHTEAES (D) N-#fdrer ufeeti=
6. (D) on reaction with phenol under alkaline conditions gives :
(A) diazobenzene (B) hydrazobenzene
(C) benzidine (D*) para hydroxy azobenzene
(D) @1 ey uRRAf # et @& 1 fohan &R U= <1 & —
(A) STSTSTIS™SIIH (B) ETSSSIg~iA (C) Ifre (D*) IR ERSI TS

Comprehension # 3

The —NO2 group in an aromatic ring deactivates the ortho and para positions for an electrophilic attack.
When —NO:z group is present at ortho or para positions of a leaving group (Nucleofuge) it activates the
ring for nucleophilic attack. The reduction of —NO2z group by metal in acid causes its reduction to —NH:
group and then the ring becomes strongly activated for a electrophilic attack. The strong activation of
—NH:2 group is moderated by its acylation with CHsCOCI to —NHAc group. Deacylation is carried out by
hydrolysis with HsO* or OH-. The ring alkylation by using RX/AIXs is not possible in presence of —NO2
or —NH: group but is possible in presence of -NHAc group.

1. KCN,A
1. Sn/HCI Gl — 5 (H)
2. CH,cOCI 2. BrjFe
(G) pa —
3. CH,~CH=CH,/H" 1 Br/Fe
+ B 2
4.HO'/A NO, e M

ITWT # 3
WiAfed g § —NO, w9 @it ik i1 Rfy &1 sorag=idl & anwavl & forg g ax <1 81 o9

-NO; ¥z fr=mifia aqE (RIfderwgs) & aneif iR &1 Rofy w SuRer@ gram 2 @1 a8 aog &1
TAGETE & MHAU B oIy Alha HR AT 8| —NO2 T8 &1 U1 7 §RT —NHz g H (0= 8 A1l
8, JUT ITT ARG B AHAN B T i Afbad & S ¥ | —NH2 g &1 Yddl AfhIdr
99 CHsCOCI & YRieaxvl gRT —~NHAc 3 uRafia axa &9 fbar o 8 1 fauliefierer H:O*/OH- &
SANTHSH §RI ¥~ Bl & | —~NO2 1 —NH2 T &1 SuRefd § RX/AIXs §RT a0 BT Qehel dRul
T T8 7 feT —~NHAc & SuRefd & awig 2|
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Cl 1. KCN,A
1. Sn/HCI —————> (H)
2. CH,COCI 2. BrfFe
(G) P - —
3. CH3TCH:CH2/H 1.Br/Fe 0
4. HO'/A NO, 2. KCNA
7. The product (G) is :
IAE (G) & :
CH(CH.,), Cl
(A) (B%)
CH(CH,),
NH, NH,
Cl COCH,
(©) (D)
(CH,).CH cocH, sl
NH, NH,
8. The product (H) is :
IS (H) ® :
CN CN Cl Br
Br Br
(A) (B%) (©) (D)
Br
NO, NO, CN NO,
9. The product (I) is :
IaE () §
Cl Br CN CN
NC Br CN Br
(A) (B) (€ (D)
Br
NO, NO, NO, NO,
Cl Cl Cl Cl
Sol. Sn/HCI CH,COCI CHy—CH=CH,/H" @\ /CH3
CH
N
NO, NH, NHCOCH, NHCOCH,  CM
Cl
H,O/H"
A /CH3
CH\
NH, CH,
(G)
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Aromatic Compounds ﬂ_

Cl CN CN
Br
KCN,A nucleophilic Br, /Fe
substitution reaction electrophilic
substitution
NO. NO, reaction NO
2 2 2
(H)
Br,/Fe
Cl CN
Br Br
KCN,A nucleophilic
substitution reaction
NO, NO,
()
Cl Cl Cl Cl
Sol. Sn/HCI CH,COCI CH3—CH=CH,/H" p CH,
CH\
NO, NH, NHCOCH, NHCOCH, ¢
Cl
H,O/H"
A J/ CH3
CH\
NH, CH,
©)
Cl CN CN
Br
KCNA el Br,/Fe
gfITee JAfAfhar 1i
EIRSICE]
NO, NO, afafsar NO,
(H)
Br,/Fe
Cl CN
Br Br
KCN, A FTTfeeTa!
ufoReT= Sfdfshan
NO, NO,
M
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Aromatic Compounds ﬂ_

Comprehension # 4
Hofmann rearrangement
In the Hofmann rearrangement an unsubstituted amide is treated with sodium hydroxide and bromine to
give a primary amine that has one carbon lesser than starting amide.

General reaction :

| -
R—C — NH, + NaOH + Brs ——» R-N=C=0 —Warolysis , p_np,

isocyanate
Mechanism :
(@) (0] (0]
| o I B [ o [Ve¥a
R-C-NH, —/— 3sR-C-NH———> R-C-NH-Br =, R\—E—/I\{—Br
Cl)H
CO2T+R=NH® /\'C NH — R<—O C=N- R<O—H/O\)C N-R T

o
R—-NH2

If the migrating group is chiral then its cofiguration is retained. Electron releasing effects in the migrating
group increases reactivity of Hofmann rearrangement.

ITWE # 4
B gAfd=aTd
BHAE JHfaIE H UfaRenftd TAss @1 ifAfhal HIfeyd siggiadss dUl Bro § &% WX URMIS
THISS ¥ TP HIe- HH dlell Irafie vHiF e 2 |

T At :
i
R - C — NH, + NaOH + Br, ——» R-N=C=0 —J<¥TET_, g NH,
R IESS RSB
frarfafy -
0 0 0
[ . I o 37 B | 3 I
R—C—NH2O—H>R—C—NHM>R—C—NH—Br04H, R_AYVETY
N
CO2T+R=NH® « qc NH-R «— O-C=N- R<O—Hg)C N-R
o
R—NH:

e A e vl 8 1 S9d1 A= || Ear 8 | e g H Soldgld al YW BIGHN
gAfI=I @) fparefierar @1 91 < 2|
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Aromatic Compounds

10. Which of the following compound(s) cannot give Hofmann rearrangement :

=1 A 4 B Qe SieaE gHfa=ar T8 9 |

CH,

@ Fp

CH, O

i
© NO@C—NHZ

[
(B*) CH,~CH,~C-NH-Ph

|
(D) Ph—C-NH,

Sol. Hofmann rearrangement is shown by 1° amide only.

BB G-I dael 1° THISS gRT ST ST & |

11. Arrange the following amides according to their relative reactivity when reacted with Brz in excess of

strong base :

=1 TaTSSl B Bro @ 91 Udd &R B Oy H fAfhar e wR SifAfharsiiardr &1 | %9 B |

i i
I II

@) I=>1>1>1Vv

AYIV>1>11>1

i 1
C—NH,: Cl @C—NHZ
v

III
C©n=>v>Il>I

DOHU>1>1v>1

Sol. Rate of reaction in hofmann rearrangement among different amide depends on migratory aptitude of

group in the amide.

faf=1 Tgsl & #e oA gAfd=ard JAWfhAl &%, TATsS H SURW AWHA Ughy drel T R iR

P B |

Comprehension #5

Q.12, Q.13 and Q.14 by appropriately matching the information given in the three columns of the

following table.

Column-I, 2 and 3 contain starting materials, reaction conditions and type of reactions respectively.

Column 1 Column 2 Column 3

(I) p-Fluoro nitrobenzene (i) NaOH + heat (P) Nucleophilic substitution
(1) Ethyl benzene ! . I
carboxylate (i) Brz + U.V (Q) Free radical substitution
gtIL)aln-éBromo-l-phenyl (iii) Brz + Al (R) Electrophilic substitution
(IV) Ethyl benzene (iv) Conc. HNOs + conc. H2SO4 (S) Hydrolysis

ITWDE # 5
= & TR <9 B A Dl H SUGE A DI SUYA &1 9 GAA P} U Q.12, Q.13 AR Q.14 B
IR AR |
DicH-1, 2 91 3 § spwen: uared, ifafsar aRRefaal den ifafdbansi & yer SuRed g |

DicH-1 PicH-2 Picd-3

(1) p-FART ATSEIII (i) NaOH + S (P) @18l UfcrRem=
() Tt St Praifaere (i) Brz + U.V (Q) g& HoTs ufcremas
(1) 1-5T-1-B e (iii) Brz + A/ (R) goragv=Tg! ufasenmus
(IV) Tfrer 9=fie (iv) I=%. HNOs + AT, H2SO4 | (S) STateiaeed

12.  Match the correct combination?

Told AT BT A= BTy |

(A%) (IV) (iii) (R)

(B) () () (R)

(C) (1) (iv) (P)

(D) (N (i) (R)

13._  In which amongs the following product is formed by free radical mechanism?

frei fr=1 S gaa Jae fhanfafd gr1 q=an 8 2

(A) (1) (i) (P)

(B%) (IV) (ii) (Q)

(C) (1 (i) (Q)

(D) () (iii) (P)
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Aromatic Compounds

14._  In which amongs the following more than one products are not formed?
frad e | e I @ 99d B ?
(A) (V) (iv) (R) (B) (1) (iig)(l\?) (C) () (iii) (R) (G%) () () (P)
a
(i) NaOH

A

(|v) Conc.

Conc. HZSO4

COOC;Hs

(I —

(ii) Br, + U.V

F
Sol. I
( ) @ (|||) Br, + Al
NO,

Nucleophilic substitution

NO,

No reaction

Electrophilic substitution

Electrophilic substitution

g
o, @

(iv) Conc. HNO3

H,SO4 NO
2

major

COONa
(i) NaOH + C,HsOH (Nucleophili ituti i
oHs philic substitution & hydrolysis)
A
[ Brz + UV No reaction
COOC;Hs
(iii) Bro + A¢
+ p-product (electrophilic substitution)
Br
major
COOC;Hs

+ p-product (electrophilic substitution)
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Aromatic Compounds ﬂ_
HO-CH-CH3

() NaOH + NaBr (Nucleophilic substitution)

Br
Br—CH-CH>—Br Br—C CHs

Br (i) Br, + U.V @ (Free radical substitution)
(n I

CH-CHz3s

Br—CH-CHs

(iii) Bro + A¢ + o-product (Electrophilic substitution)

Br

Br—CH-CHs

(iv) Conc. HNOs

+ o-product (Electrophilic substitution)
H,SO,

NO2

i) NaOH .
() Nao No reaction

Br-CHCHs  CH2CH:2Br HO—CHCHs

CH2—CHs (ii) Brz + U.V @ @ NaOH @

v —
(V) (iii) Br, + A - h
(p > 0) Electrophilic substitution

(iv) Conc. HNO3
H,SO,4

ONa
) Na G @ ARHEE Tl
A
NO2

(i) Br, + U.V
>

p > 0) Electrophilic substitution

PIg AT TEI

=

Sol. |
0 [(ii) Brz + Al Br

NO» ERCHENS RN

NO2

(|v) Conc. HNOg
Conc H>SO, 35 ; IEN
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Aromatic Compounds

/\

COONa
@ONaOH + C2HsOH (R8T iR den Sieferdees)
A
(ii) Br, + UV ST N
—_
COOC2Hs COOC:Hs
(I ——] (i) Brz + Al
‘ 5 + P-JTE (SATFE T8 UfiReITa)
r
major
COOC:2Hs
(iv) Conc. HNO3 .
) + p-SIG (Soag el uferRem)
NO:2
major
HO-CH-CHs
(QILTOlT > + NaBr (FTRHETE gfererms)

Br
Br—-CH-CH2>—Br Br—C CHs

- B (W Br. + UV @ @ (T A TfwenT)

CH-CHs

(iii) Br, + Al

Br—CH-CHs

+ 0-IUIE (STFeiTal UlaRTy=)

Br
Br—CH—-CHs
iv) Conc. HNO Y
(iv) Conc : + 0-SdIE (ST RTE! TfaRemy=)
HSO4
NO2

(i) NaOH N -

Br—CHCHs;  CH2CH2Br HO-CHCH3

CH>—CHs [ @) Bra + UV @ @ NaOH @

(V) ]

(iii) Brp, + Al

(p > 0) ST TfRemI+

(iv) Conc. HNO;

—————XP > 0) sFEAwTE! Ul

H.SO,
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Aromatic Compounds ﬂ_
Bl Exercise-3 |

* Marked Questions may have more than one correct option.

* Fifeed w9 o A e 9 fApey ara ueq © -

PART -1 : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARYS)
AT - | : JEE (ADVANCED) / IIT-JEE (el a8f) & w1

1. Assertion : In strongly acidic solutions, aniline becomes more reactive towards electrophilic reagents.
Reason : The amino group being completely protonated in strongly acidic solution, the lone pair of
electrons on the nitrogen is no longer available for resonance. [IT-JEE 2001(S), 1/35]

(A) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.

(B) Both Assertion and Reason are true but Reason is not correct explanation of Assertion.

(C) Assertion is true but Reason is false.

(D*) Assertion is false but Reason is true.

Y : Yol AT fAIaT | THIelA soidei= el IfdHe & gfa offde afhy 8 Sirar 2 |

PR : U9 A Ao § THEI T qoied § GISHIgd 81 Ol 8 a9 Agglo U SURed gelagid
T AR @ forg SuRerd w81 = € | [NT-JEE 2001(S), 1/35]
(A) HUF 9 BRI QI Fal & 3R BRI, HAF BT Hal quid 2 |

(B) ®¥M 7 BRI Il Tl & <l PRI, B B el auq el 8 |

(C) B Tl & AfhT BRT A

(D*) B TeId & oI BIROT FET

Sol. In strongly acidic solutions, aniline converts into anilinium ion i.e. more electron withdrawing nature so
the ring deactivates towards electrophilic reagents.

Uqel 3T JeAd H UfelE ufeelfem o | gRafia & Sirar 1 S US Udd Soidgi[ ey AE 2
Y 9759 I Soldg i< el & Ufa H fharsiie & Sl 2 |

2. How would you synthesised 4-methoxyphenol from bromobenzene in NOT more than five steps ? State
clearly the reagents used in each step and show the structure of the intermediate compounds in your
synthetic scheme. [IT-JEE 2001(M), 5/100]

A- TR BT SHIE d DA II8IR J1 U Uia ¥ 3f8d a1 a1 dliey | Idd U8 9 IUART 3
Tt AABHB TAT Fegadi Wb Bl I8y | [IT-JEE 2001(M), 5/100]

Ans. Reagents are (1) NaOH / high temperature and pressure (2) Me2SOa (3) conc. H2SO4 (4) Fusion with
NaOH (5) HsO*

(1) NaOH / S@a dm™ gdHq ‘q’l‘el (2) Me2S0s (3) A% H2S04 (4) NaOH & |1l |31 (5) HzO*
OMe OMe

Br
Sol. NaOH Me,SO,/NaOH (1 eq.) Conc.H,SO,
at hlgher —MeHSO, higher temp. (-H,0)

pressure & temp

Bromo Phenol Anisol
benzene SO.H
p-Methoxy benzene
sulphonic acid
OMe
Fuse with 3NaOH H30+

(—Na,S03, —2H,0)

ONa

Sodium salt of
4-methoxy phenol

4-methoxy phenol
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Aromatic Compounds

Sol.

Ans.

Br OH OMe
NaOH Me,SO,/NaOH (1 eq.) ConcH,SO,
I=d dlg 3= divg (—HZO)
ST 9 S NEGIKH
RN
3NaOH ¥ difera
R
(-Na,S0,, —2H,0)
ONa OoH
4GRS el A7t et
BT AifsTd dqur

OMe

SOH
p-HATRIY I=fI
ThIfIh 3T

Write structures of the products A, B, C, D and E in the following scheme.[lIT-JEE 2002(M), 5/60]
=1 aifafshan 3 g A, B, C, D @1 E &1 =1 9l |

(0]

[IIT-JEE 2002(M), 5/60]

/@ACHZCHZCHa Cl / FeCly , _Na-Hg/HCl o HNOs/H;SO4 =
Cl

0
CH,—CH,~ CH,
A=
cl ‘A
NO, ?H
| CH(CH,),CH,
C=
cl-
Cl
(C)
OH
NH, |

CHCH,CH,CH,
E =
cl-

O-CH,~CH,~CH,
(E)

H, /Pd/C

cl-

cl-

o &
CH,=CH-CH,~O Na
D €

OH
|

CH-CH,~CH,~CH,

ca (B

OH
NO, |

| _cHeH,cH,CH,

O—CH,~CH=CH,
(D)

/\
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Aromatic Compounds

0
Sol. @CHQ—CHZ— ch,—2 L% CH,—CH,- CH,_Na-Hg/HCl |
c” cl

OH
|

c A
NO, ?H
CH(CH,),CH,

CH-CH,-CH,—CH,

mg
(B)

HNO, / H,SO, ¢~

(C)

OH
NH,

| |
CHCH,CH,CH, CHCH,CH,CH,
He/PdiC
c ol

O—CH,~CH=CH,

O-CH,~CH,~CH,
(E)

o ®
CH,=CH-CH,—ONa

4. Convert gRafidd HITY | [IIT-JEE 2003(M), 4/60]
COOH COOH
(a) © @\ (in not more than 3 steps) (9 Ui ¥ 3If® & B4 =12Y)
[2 marks]
OH
(b) © e Aspirin T [2 marks]
Ans. (a) (i) Conc. H2SO4 (ii) KHF2/A
or (i) conc. HNO3/H2SO4 (i) Sn + HCI (iii) NaNOz + HCI & HBF4/A
(b) (i) NaOH + CO2 (i) H® (|||) (CH3CO)zO
COOH COOH
Sol. ) © _ conc. @\ KHF2 @\
HZSO4 Fu5|on
Benzoic acid
Alternatively
GOOH COOH COOH
HNO, 6H
Presence of conc. By Sn+conc. HCl
H,SO, 50-60°C
Benzoic acid (l\%itrat‘i‘on by NO, NH,
nitrating mixture)
®
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Aromatic Compounds

COOH
) NaNO, + Dil HCl at 0 to 5°C
(ii) HBF,
m-fluoro
benzoic acid
OH OCOCH,
COOCH
NaOH + CO, COONa COOH (CH,C0),0
(b) at 140°C and 4 to 12 CH,COOH
atmospheric pressure i
Phenol (Kolbe's reaction) Aspirin
COOH COOH COCH
conc. KHF,
Sol. (a) H,SO, @\ Fusion @
SO,H F
ToIgdH I
COOH
COOH COCH
HNO, 6H
Presence of conc. By Sn+conc. HCI
IwolIS®H A H,SO, 50-60°C NO, NH,
(Nitration by
nitrating mixture)
COOH
(i) NaNO, + Dil HCl at 0 to 5°C
. (ii) HBF,
M-FART JoNgdH
OH OCOCH,
OH
NaOH + CO, (CH,C0),0 COOH
(b) COONa — = COOH —m—
140°C w don 4 912 CH COOH
fhater 2;1?@1 mz:? Aspirin
5. How would you carry out the following conversion efficiently using NOT more than four steps ? Give the

appropriate reagent(s) and reaction condition(s) employed in each step. [IIT-JEE 2004(M), 4/60]
71 aRad @1 iffiad IR &l &1 STAN $Rd Y W BT | UAP US H UYad e fAPpHd a1

rfafrar & aRRefeat +f —qrsﬁsm [IIT-JEE 2004(M), 4/60]

© @OH
NO
© Conc. H,SO, @\ _ NHgHS __NaNOp+HCI . H,0
HNO, SN, ~ osc Nor A oH
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Aromatic Compounds ﬂ_
NO, NO,

NO
Conc. H,SO,, @\ NH4HS © __NaNO,+HCI H,0
T o T osc A
3 NO, “SNH, N,CI

An alternative method can also be :

T 3= fafy 9 e 8 ol B

NO, NO,
Fe/Bry NaOH
Br 300°

conc. HNO, NaBr + MnO,

OH

_ Cc < A > B (brown coloured
6. (intermediate) gas with pungent odour)
CH,
A0
D
(explosive)

Identify A, B, C, D and write the balanced chemical equation of formation of A to B and A to C.
[IT-JEE-2005(M), 4/60]
_ ¥ HNO, NaBr + MnO

C A > B (@E iy & A
(Fezrarci) R T A )
CH,
o
D
(feprea)

A, B, C,DUgamHi IR A| BT A9 C Ao &) dgfera amafes a|iaRor S |
[IIT-JEE 2005(M), 4/60]

CH,
o O.,N NO,
Ans.  (A) H2SO4 (conc.) (B) Brz, () NO;™ | (D) (T.N.T. = Trinitrotoluene)
NO,
CH,
® O.,N NO, .
Ans. (A) H2SO4 (|T=) , (B) Br2,(C) NO,~ | (D) (T.N.T. = EIBECICIGs)
NO,
Sol. Reaction involved are
1)A — B
3H,S0, + 2NaBr + MnO2 ——> B, + MnSO4 + 2NaHSO4 + 2H20
(A) (B)
2A— C
+ _ ® o
2H.SOs+ H-O-N=0 —— (H —CID N=0 + HSO, +H,S0,) —  H,O+NO, +2HSO,
{
@] H O
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Aromatic Compounds ﬂ_
Sol. offeear = gwifa €

1A —— B
3H,S0, + 2NaBr + MNO2 —— Br, + MnSO4 + 2NaHSO4 + 2H20
(A) (B)
2A—>C
+ — CIRY] ©
2H2S04+ H-O-N=0 —— (H_(l)_'l\l= O + HSO, +H,SO,) —— H,0+NO, + 2HSO, .
\
] H O
O
| O
C —NH, Il 15
C-NH,
7. gz under Hofmann conditions will give : [JEE 2006, 5/184]
D
O
| O
C - NH, |15
C—-NH, _
+ BpA ReIfd & 3raeid < ¢ [JEE 2006, 5/184]
D
15 15 15
NH, NH, NH, NH,
wQF O oo
D D
NH,
NH, NH, NH,
©) @ ' @/ ©) @ '
Sol. Since the overall reaction is intramolecular the product under Hofmann conditions will be self product

only.

31 Rl Siffshar or: auifa® & 3R BipAM Rfd & =Tia dac WY HT SIS TS 81T |

Comprehension # 1 (for 8 to 9)

Intramolecular
NHB migration
/@)J\ i /@)J\ r OH /©)J\( T
NH,
JORES
Cl Cl

v v
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Aromatic Compounds ﬂ_

IgWT#1 (89 9$ forg)

Sol.

Sol.

10.

Sol.

11.

@* @* o, @* ﬁw
II
e o
Cl Cl
A\ v

Which reagent (X) is used to convert | to 1l [IT-JEE 2006, 5/184]
(A) KBr / NaOH (B*) Br2 / NaOH (C) NaHCOs (D) N-Bromo succinamide
P A EHD (X) 1 1 1L gRaftia &== # Sudi fear orar & [IIT-JEE 2006, 5/184]
(A) KBr / NaOH (B*) Br2 / NaOH (C) NaHCOs (D) N-STHT |Afaa- 1SS
Q (0]
NH, ; NHBr
/@)J\ (Br2 / NaOH /@)J\ /@)\
Cl Cl
Which step is rate determining step [IIT-JEE 2006, 5/184]
(A) Formation of Il (B) Formation of |11 (C) Formation of VV (D*) Formation of 1V
DI Ug &% iR Ug B - [IIT-JEE 2006, 5/184]

(A) |l &1 AT (B) Il &1 AT (C) V &1 AT (D*) IV &1 HZeryo
The migration of p-chlorophenyl group to N-atom is the slowest step. Therefore formation of isocyanate
is rate determining step.

P-FARTGIA FHE BI N-URAY TR AT & U & | SHlelY MSANINE b1 F¥aivyl & HeiRer ug
=Hulll

CHsNH:z + CHCIs + KOH — Nitrogen containing compound + KCI + Hz0.

Nitrogen containing compound is : [IIT-JEE 2006, 3/184]
CHsNHz + CHCls + KOH — TTSgIo gad Ae + KCI + H20

AggeE gad IS B [IIT-JEE 2006, 3/184]
(A) CHs—C=N (B) CHs—NH—CHs (C) CHs—N—=C* (D*) CHs—N*=C-

CHsNH:z + CHCIs + 3KOH — CHsNC + 3KCI + 3H20

CHsNC or CHs—ﬁ ES © Methyl isocyanide or Methyl carbylamine

This reaction is a test for primary amine and it is used for the distinction of primary-amines with
secondary and tertiary-amines.
CHsNH2 + CHCIs + 3KOH — CH3NC + 3HCI + 3H20

CHsNC 31 CHa— N = ¢ Sfcess) wromgs a1 3Ra sifda g
I8 AW i A &1 wE 8 9 wfie tiE B fgide @ qahe e 9 e s |
SqBT U fbam Siram 2 |

0, HO"
CH, - CH, - CH,CI/ AICI 2 1B
@ - - : > p A Q + Phenol

What are P & Q. [IIT-JEE-2006, 5/184]
®

@ CH, — CH, - CHCI/ AICI, 5 OZ'AHso 0 + Frer

P e Q@ g ? [IIT-JEE-2006, 5/184]

/\
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Aromatic Compounds ﬂ_

0
CH, — CH, — CH, i CH, - CH, — CH, I
(A) @/ + CH3—C—CH3 (B) @/ + CH3—CH,-C-H

3 O 3
CH I CH ﬁ
©) @/ H, | CH; -CH, -C-H (D% @/ H, + CH3—C-CHs
CH, CH, - C O-OH
CH
1. CH,CH,CH,CI Non 0./ e
Sol. AICI, s — > T
P
®
AN,

O-H H

B CH, CH,
H,0 | e H,0° |
 H LD o O
N

PhOH + CH3COCHs

Comprehension # 2 (for 12 to 14)
Riemer-Tiemann reaction introduces an aldehyde group, on to the aromatic ring of phenol, ortho to the
hydroxyl group. This reaction involves electrophilic aromatic substitution. This is a general method for
the synthesis of substituted salicylaldehydes as depicted below.

© g
ONa
Intermediate

CHs CHs CHs
0] an (1

I #2 (for 12 to 14)
sHR—feA affsan 3§ fhfa @1 WiHfcsd 9o WR Sissifadd T8 @1 il Rafd W) tfesems W @
YdY BRI Sal 2| 39 AMfha # soided el WAfed UfoRgd &iam ® | I8 Srfufhar uforenfud
JeNfrerfecess @ d3amo & fou ve g fafy 8, O f& e <ifar = 2

[0)
ONa

CHs CHs
0] (m (”')
12. Which one of the following reagents is used in the above reaction ? [IT-JEE 2007, 4/162]
SR QT3 AfAfp # = # | pewn sfere uged fea S g ? [IIT-JEE 2007, 4/162]
(A) ag. NaOH + CHsCl (B) ag. NaOH + CHzCl2
(C*) ag. NaOH + CHCls (D) ag. NaOH + CCl4
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Aromatic Compounds

13. The electrophile in this reaction is :

39 IfAfhar # selag@ ¥ © -

(A) :CHCI (B) *CHCI2 (C*) :CCl2
14. The structure of the intermediate I is :

Hwa'cﬁla?rﬁm%'

ONa

CH:CI
(B

CHs

Sol.  Comprehension (12 to 14)

00
ONa ONa

CHCl CCls
(B*) ©

CHzs

The suggested mechanism is,

(€]
. (€]
H .cCl, 29Hy po+cel, —> 1 CCl,

ONa
o
CCl, CHCI,
CCI AR

/\

[NT-JEE 2007, 4/162]
[NT-JEE 2007, 4/162]

(D) *CClz
[IIT-JEE 2007, 4/162]

[NT-JEE 2007, 4/162]

cYe)
ONa

CH:20H
(D)

CHzs

OH N
@“ 4

In Reimer-Tiemann reaction, phenol on treating with chloroform- alkah gives isomeric product o- &
p-hydroxybenzaldehyde. Here electrophile is dichloro carbene formed by a-elimination of HCI from
chloroform and intermediate will be sodium salt of o-dichloromethyl phenol.

AN Resonance”’
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Aromatic Compounds ﬂ_

Sol. JIFHT (129 14) franfafy 2|
.8 o
H oo+ Hp +ccl, — 1 CCl,
S
:ONa 0 [S]
G q o ?
/-\ CCl, CHCI,
:ccl, —> H ——— OHe
CH, CH, CH, l
0
Q
OH (0]
CHO H@ CHO
b
CH, CH,
IR feam afafhar #, BFe &R FERIGH & A1 AT HRe FHEGIG! ST 0- AT -SSR
IISEIES oAl 8 | Sde el SIBFR! BIfed & Sl FARIBH | HCl & o-faeiioa & ura a1 2 | s
qqd] o-SISFARAe fbrfer B AIfSTH TTaor B 2 |
OH
15. In the reaction @ EECHE R » the intermediate (s) is (are) : [IT-JEE-2010, 3/163]
OH
arfafipa, @ NaOH(@a.VBr: 3 Hereef ¥/% : [IT-JEE-2010, 3/163]
€] €]
Br Q 0e
(A%) (B) (CY (D) @\
Br Br Br Br Br
OH 0°
Sol. @u,@
It is ortho-para directing. (3ffeli—URT TR golagId TRl BT IMHAUT B |)

/\
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Aromatic Compounds
16.

Match the reactions in Column | with appropriate options in Column II.

/\

[IT-JEE 2010, 8/163]

Column-| Column-II
(A) NaOH/H,0 (p) | Racemic
N.Cl + OH — = mixture
(B) (q) | Addition
OH OH reaction
I
H.C—C—C—CH, =%, Hac/ \C<CH
CH, CH CH,
©) OH () | Substitution
@— / N Q—Cﬁ reaction
2. H3O+ \CH3
(D) Base (s) Coupling
H3 Cl reaction
(1) Carbocation
intermediate

Died-1 DI AAfHIRIT DI

Bied-1l & 3T fapeal & 1 i |

[IIT-JEE 2010, 8/163]

DicH- PicH-|
(A) @—NZCI . @—OH NaOH/HZO @_ < > (p) | s s
(B) (@ |ams
(IDH CIDH (addition)
H,C—C—C—CH, __Hso. sc/ \C/ ble
|| CH3
CH,CH, CH
(©) 0 (N | gfo=ema=
@—C\ ERTNN @— (substitution)
CH, ~2no H, e
(D) HS CI Base @ (S) W ]
< > (coupling)
At
() | eEider=
HEIh
Ans. (A)—rs (B) t; (C)-p, q (D) -r
%IN =N®
(coupllng and
substitution)
(Neutral Intermedlate)
Q_ _O_ . Tautomerisation
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Aromatic Compounds ﬂ_

@
s T T
. ®
(B) H3C—(I3—C|3—CH3 _H HSC—CII—Cll—CH3 _ O H3C—C|)—C|)—CH3
CH,CH, CH,CH, CH,CH,
(Carbocation)
i
OH CH
C CH 3
PGl . |
) H,C—C—C—CH
3C C CHa ——— I'ls P 3
CH,

0]
= : " e
©) @—C< _ LAH, D—CQ LA Q—CQ (racemic mixture)
CH,
(D) HS—<:>—C| Base g r%l Intramolecular substitution @
Q
C

N N@
@A O gD
(SSAT HeTdcl)
OO |
N
?H ?H OH (i)H2 (I)H
J @
(B) H3C—(|3—C|J—CH3 LN HSC—(IJ—C|3—CH3 _ —HO | H3C—C|)—C|)—CH3
CH,CH, CH,CH, CH,CH,
CACIRIDE)!
(@)
|| OH CH,
C CH, " ||
7NN G HC—C—C—CH,
,C C_ |
CH, CH
CH, 3
o OH
(©) O_ / _ UAM @—Cﬁ L SN @—Cﬁ (fias fsron)
N N
CH,
(D) HS—<:>—CI _ar g () I e @
17. The major product of the following reaction is : [JEE-2011, 3/160]
1 rfafrar § we Same R [JEE-2011, 3/160]

0
I

C .
(i) KOH
o \
C/
\ (ii)Br—@—CHZCI
o)
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Aromatic Compounds ﬂ_

Sol.

18.

Sol.

19.*

0
d d
(A% \N - CHZOBF (B) \N @—CHZCI
/ /
C C
\\ \
0 0
0 0
é/ i
AN

(0]
CH Cl
1) KOH
> N — CH, Br
ACId base SN’ reaction
reaction
(6]

Amongst the compounds given, the one that would form a brilliant colored dye on treatment with NaNO:

in dilute HCI followed by addition to an alkaline solution of B-naphthol is : [JEE-2011, 3/160]

i fau W Al § @8 S 9g HCl 31 IuRAfT 7 NaNO2 § SUAIRT &R & 918 p--wild & &ar™

faeras o STem TR THSI IH Ioid <, B [JEE-2011, 3/160]
N(CH.),

NHCH, ‘ CH,NH,
WCF <B>© @, S wCy
H.C

(i) NaNO,HCI
CH, NH,———> =N
(ii) OH
Q + NaOH @ Colored dye

OH
(i) NaNO,/HCI
CH; NH,———> N=N CH
(i) OH
(S e {0

In the following reaction, the product(s) formed is(are) [JEE (Advanced)-2013, 3/120]
fr=ferRaa sifwforar @ Scure/STET &1 9ard | [JEE (Advanced)-2013, 3/120]
OH
CHCI, 7
OH °
CH,

/\
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Aromatic Compounds ﬂ_

OH 0]
OHC CHO ; i
CH, H,C CHCI, H,C CHCI
P Q
(A) P (major) (B*) Q (minor) ©O©R (mlnor) (D% S (major)
(A) P (=) (B%) Q (1) C)R (‘ﬁUT) (D*) S (F=)
OH o 0 0
OH- CCl cel CcHCl,
:CCl, N
Sol.  CH, CH, CH, CH, CCl, , CHCI,
(Q)
OH®
0
i oH i CHO
Qg +© N
+
CH, CHClI,
CH, CHCI, CH, CH, s
20. The major product(s) of the following reaction is (are) [JEE (Advance)-2013, 3/120]
OH
aqueous Br, (3.0 equivalents)
SO,H
frfaRaa afffesan &1 (@) g B?qrq' g @) [JEE (Advance)-2013, 3/120]

© STefld Br, (3.0 ged ™)
SO,H
: i r i ~Br Br :
SO H B

; SO H
(A)P B*) Q (C) R (D) S
OH
Sol.
s -s0.
0
SOH Br ﬁ<
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Aromatic Compounds

Comprehension # 3 (Q.21 to 22)

/\

P and Q are isomers of dicarboxylic acid C4H4O4. Both decolorize Brz/H20. On heating, P forms the

cyclic anhydride.

Upon treatment with dilute alkaline KMnOa, P as well as Q could produce one or more than one from

S, Tand U.

IITBT # 3 (Q.21 | 22)

P 3R Q Ush SISHEIafeId 3 CsHaOs B I FHTGIA! & | QIFI Bro/H20 BT IEIF BRA 8 | T BT W)

P Ishi TRIgSISS ST 2 |

T &R KMnO4 §RT P 3R Q AeT—37elT AMAHAT PR b a1eral T A a1f¥es A S, T arerar U a1

Ao B |
COOH COOH COOH
H OH H——OH  HO——H
H OH  HO——H H——OH
COOH COOH COOH
S T U
21. Compounds formed form P and Q are, respectively : [JEE (Advance)-2013, 3/120]

(A) Optically active S and optically active pair (T, U)

(B*) Optically inactive S and optically inactive pair (T, U)

(C) Optically active pair (T, U) and optically active S

(D) Optically inactive pair (T, U) and optically inactive S

P dem Q gRT 9+ JIfd HAM: & [JEE (Advance)-2013, 3/120]
(A) gavT guie S Ud gau gofe I (T, U) (B*) gavr f¥pa S vd gaur [Afssa g (T, U)

(C) gav1 guie g (T, U) Ud gavr goid S (D) gau fafspa g™ (T, U) Td gaul fAfspa S

22. In the following reaction sequences V and W are respectively :

f=ifeTRRad srfaifshan STgshHl 4, V 8k W S & :

Q Hy INi

Vv

+V AlCl3 (anhydrous) 1. Zn—Hg/HCI W
2. H3POy

CH,OH

v w

o)
(A%) O and /3R (B) ( and / 3R
CH,OH
v © w O
o)

HOH,C

(©) O and /3R QO (D) I and / 3R m
CH,OH CH,OH
v © w v

Sol. (21&22)

HOOC~ . _ .~ COOH
H” T \H

'P' (Cis)

v
COOH
Cold alk. H OH
KMnO, H—— OH
(Syn addition)
COOH
Meso (S)

AN Resonance”’
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Aromatic Compounds

_ o~ COOH
NH

'‘Q' (trans)

HOOC-CH=CH-COOH
Q

COOH COOH
Cold alk. H—— OH HO——H
+
KMnO, OH——H H—r—OH
(Syn addition)
COOH COOH
T U
(Racemic Mixture)
O
H,/Ni
o
A
O

\%
fe} (0]
Anhydrous AICI, on Zn —Hg
+ o) > >
@) HCI
(0]
\Y

OH
m

l H,PO,
O
Sol. (21& 22)
S5l o COOH
HOOC\C C/COOH KMnO, H——OH
= _
H7T T (R @) H——©H
= COOH
A= (S)
a9 e COOH COOH
H COOH KMnO, —_ —
>c=c< . o H OH _ HO H
HOOC H (R ) OH——H H——OH
Q' (rans) COOH COOH
T U
(s s
(@)
H,/Ni
HOOC-CH=CH-COOH A O
Q o)
\%
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Aromatic Compounds / ﬂ_

23.*

Sol.

I:é frofer AlC) @/W 20t @/\/Y
@Q

@)

The reactivity of compound Z with different halogens under appropriate conditions is given below :
OH — mono halo substituted derivative when X, =1,

i—> di halo substituted derivative when X, = Br,

C(CH,), _ _ B
Z L— tri halo substituted derivative when X, = Cl,

The observed pattern of electrophilic substitution can be explained by [JEE(Advanced)-2014, 3/120]
(A*) the steric effect of the halogen (B*) the steric effect of the tert-butyl group
(C*) the electronic effect of the phenolic group (D) the electronic effect of the tert-butyl group

A Z A == Belioml @& e fwfhareiear Suge wat § i <R &
OH —> A gl yiRRend e we X, =1,

X,

—> S5 zal ufoRenfid a1 9 X, = Br,

C(CH,),
> ¢ gall gferenfid gea=t g X, = Cl,

sﬁ—c@ﬂﬁtﬁ gfoRe= (electrophilic substitution) ¥ YT Ue= &1 WP fHAT S Fhal ©

(A*) gare & I 99Ta (steric effect) gRT  (B*) ¥G-Hfcd 998 & HfaH g9@ gR1

(C*) fpHifore T & soldgi~d YA GIRT (D) TiID-GLIsdl THE & Foidal-d YA §IRI
OH

Ax B _oH group is strongly activating & O, P—directing due to its powerful +M effect.

*C
With 12 only A is substituted, since —I is large, steric inhibition by large —CMes group forbids substitution
atBorC.
—Br and —Cl become progessively more reactive, due to —
(a) increasing electrophilic nature of X® (not mentioned is any option).

(b) Smaller size most sterically hindered loaction is B which is substituted only by —CI.
OH

Ax 1B _OH @qg 39 uadl +M UHTd & BRI Yaelad |lpAver @ O,P el grar 2 |

*C
I & A1 Pad A URRIUT 8 & difd -1 991 81 8, 98 —CMes W & 9 @en & gW
B a1 C R R« &1 favy &var B |
—Br 21 —Cl §&1 w9 ¥ 1% fhareha 8 2, e R 98 2
(a) X® @ olag= FE Udhfa ggdt ¥ (el Y feew § g =18 2 1)
(b) BIT AMBR gRI Haits a7 I e B & S ddd —Cl gRT ufiRenfid 2 |

/\
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Aromatic Compounds

/\

24,

Sol.

25.

For the identification of B-naphthol using dye test, it is necesary to use : [JEE(Advanced)-2014, 3/120]
(A) dichloromethane solution of -naphthol. (B) acidic solution of 3-naphthol.

(C) neutral solution of B-naphthol. (D*) alkaline solution of -naphthol.

ST RIETOT | B-A9ifel BT UEAH B U AT HRAT $Ma¥dSd © ¢ [JEE(Advanced)-2014, 3/120]

(A) B--THlial BT SFARIHIA faerad (B) B--Tuelial &1 iy faera=

(C) p-"wifel &1 Sarfe faera= (D*) B-Awifel &1 &Ry feras

In dye test, phenolic —OH is converted to —O°, which activates the ring towards EAS. This is possible
only in alkaline solution. Hence (D).

o weror H, fAffas —OH W —O° # uRafia & Sran & ot 9e@ &1 EAS & ufd |fhg &= <@ 2|
T P &N faeray § & G%ia 2| 37d: SR (D) B |

Match the four starting materials (P, Q, R, S) given in List-I with the corresponding reaction schemes
(1, 1, 11, 1v) provided in List Il and select the correct answer using the code given below the lists.
[JEE(Advanced)-2014, 3/120]

List-I List-II
Scheme |
°)
P. | H—=——H 1 (i) KMnO,, HO, heat (ii) H® H,O
(iii) SOCI,, (iv) NH,
? » C,H.N,O,
OH Scheme |l
9 . (i) Sn/HCI (ii) CH,COCI (iii) conc. H,SO,
' (iv) HNO, (v) dil. H,SO,, heat (vi) HOe
OH ? » C,H;N,O,
NO, Scheme Il
R . (i) red hot iron, 873 K (ii) fuming HNO,, H,SO,, heat
' (iii) H,S.NH, (iv) NaNO,, H,SO, (v) hydrolysis
? » C,H.NO,
NO,
Scheme IV
s 4 (i) conc. H,SO,, 60°C
' (ii) conc. HNO,, conc. H,SO, (iii) dil. H,SO,, heat
? » C,H.NO,
CH,

-l 4§ faRed aRMe g ai (P, Q, R, S) @ Al # folga sfwifhar  Arai
(1, 1,10, V) | gad SIS aen g & - Q3 STs &1 931 a)a 98l Sk g ¢

(Scheme)

- -
rorAT |
S)
P. | He==—p | 1. | ()KMnO, HO,ww (i) H", H,0
(i) SOCI,, (iv) NH,
? » C,H.N,O,
OH QrorEr
o ) (i) Sn/HCI (i) CH,COCI (iii) ¥ H,SO,
' (iv) HNO, (v) 75 H,S0,, @i (vi) HO ©
OH ? > C,H.N,0,
NO, rer=r
R 3 (i) oTel @ g, 873 K (ii) ¥ HNO,, H,SO,, S
(iii) H,S.NH, (iv) NaNO,, H,SO, (v) STe 3rderest
? > C,H.NO,
®
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Aromatic Compounds

NO,
IS IV
< , | ()= HSO, 60°C
' (ii) A= HNO,, | H,S0, (iii) 7 H,S0,, &1
? > C.H.NO,
CH,
Code (@) :
P Q R S P Q R S
A 1 4 2 3 B 3 1 4 2
(c" 3 4 2 1 D) 4 1 3 2
NO,
red hot Fe N|trat|on
Sol. P: CH=CH ——> @
NO,
NH,HS
9 @ @ o (3)
H+NJT +
NH,
(CH.NO,)
“P—>3
OH OH
@\ Conc. H,S0, N|trat|on ON
Q: g
OH 60 © OH
SOH
ON H/H,0 l
OH A
H
(CsHsNO,)
Q-4
0 (@)
o )k
NO, NH, )k NH
R @ Sn/HCI @ Cl @ Conc. H,SO,
0 )Ok SOH
NH, NH)k NH Cone. HNO
ON ~ ON ON onc. 3
OH dil. H
b
H,O A
SOH
(CeHN;O;)
R—>2
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Aromatic Compounds ﬂ_
NO,

(i) Schemes SOCI
S: (if) KMnO,/OH /A
(iii) H+/H,0

CH, COOH

2

(C7HSNZOS)
©S->1
Hence the answer is (C) (3 H&l SR (C) 8 )
Note : Verifying any two can easily give you the answer complete details are given for reference &
understanding.

A : MY U SR DI B T DGR AN F YAINOG R AHhd 2| 3MUD e (reference) @en
M & fog goi faavor & @ g |

26. Among the following the number of reaction(s) that produce(s) benzaldehyde is
fa=ifearRRad # s=ifesegs (benzaldehyde) Seare 2 drel arfdfhan (rffshamat) o <& ©
| | N CO, HCl R CO, HCl
= Anhydrous AICI/CuCl  oiet AlCk /Cucl
[JEE(Advanced)-2015, 4/168]
CHCI
I | o~ ‘ H,0
= 100°C
X COCI
. | . =
= Pd-BaSO,
N COMe DIBAL-H >
V. | Toluene, —78°C ~ ___DIBAL-H |
<fqsd, —78°C
= H,0 % H,0
Ans. 4
a0 CHO

CHCl,
Sol.  (I) oo, i) > (In __HO
Anhydrous AICI, /CuCl 100°C

(Gattermann Koch reaction)

CO,Me CHO

Ccocl
CHO DIBAL H
(1 (%) + CH,—OH
Pd. BaSO Toluene —78°C

(Rosenmund's reaction) (Partial reduction)

CHO

CHO
| CO, HCI " CHC,
&, (0 fAsfe AIC, /CuCl ah @ 100 c

(FTMe=Am ®ra dfifina)

CO,Me CHO
COClI CHO
1] He \Y; __DIBALH o + CH,~OH
w @ Pd.BaSO ™ 2igga, -78°C *
(ITTS st (3R arrerar)
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Aromatic Compounds ﬂ_
27.*  The major product U in the following reactions is [JEE(Advanced)-2015, 4/168]

CHp=CH-CHg, H* T radical initiator, @ U
high pressure, heat

frforRaa siffeanel # g S U [JEE(Advanced)-2015, 4/168]
© CHy=CH-CHy, H' | 1 % U™, 0, , |,
Sz
!
o]
o H,C. CH,
CH o
’ o~ H
(A) (B%)
A
o°
ik L o H
NO~
©) e (D)
CH
NS, T
CH HC>c 0-0-H
CH,=CH—CH,, H® radical initiator, O, HC
Sol. @ High Pressure, A
(Friedel Craft Cumene Cumene Hydroperoxide
Alkylation) (T) (U)
H.C. CH
\ 3
cH’ Eg ~0-0-H
CH,=CH-CH,, H" _ D URMD, O, 3
& e a[, A
(rset spae AT FIHT BESIRITASS
Qf et (T) (U)
28. In the following reactions, the major product W is [JEE(Advanced)-2015, 4/168]
frfafaa aififsael § ger S w [JEE(Advanced)-2015, 4/168]
OH
NH , NaOH
©/ 2 NaNO,, HClI Vv Y
0°C

o Yo
N:NOH N=N
(&) @ ®) O

‘ OH
- N=N
S g
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Aromatic Compounds ﬂ_

O Con
NH, NaNOZ,HCI N.CI° NaOH
Sol.

Coupling reaction

, NaOH
NH; NaNOHOl N.cr”
Sol.
V)
29.*  The product(s) of the following reaction sequence is(are) [JEE(Advanced)-2016, 4/124]
NH,
()  Acetic anhydride/pyridine
(i) KBrO4HBr \
(i) HO", heat i
(|v) NaNO,/HCI, 273-278K
Cu/HBTr
fr=ferRaa eﬂﬁqm aﬁq'sﬁq'cﬁ BI(®) S 8/8 [JEE(Advanced)-2016, 4/124]
NHz () uRiRs wemsEs/ARS(Acetic anhydride/pyridine)
(i) KBrO4HBr N
(i) H:0", ™1
(v) NaNOy/HCI, 273-278K
(v) CuwHBr
Br
Br Br Br
Br Br Br Br
(A) (B%) © (D)
Br
Br Br
NH, NHAc NHACc NH;
Sol. (i) Ac,O/Pyridine (||) KBrOs/HBr @ (|||) HsO*
Br
Br
Cu/HBr @ NaNOz/HCI
273-278K
A
NH; NHAc NHAc NH;
Sol. () Ac,O/fRIE @ (i) _KBrOg/HBr @ (i) HsO"
A
Br
Br
Cu/HBr @ NaNOQ/HCI
273-278K
A
Br
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Aromatic Compounds ﬂ_

30.*  The correct statement(s) about the following reaction sequence is(are) [JEE(Advanced)-2016, 4/124]
()0, = CHCI3/NaOH
(iiyHyO*

Cumene (CoH12)

> Q (major) + R (minor)

Q —NaoH
PhCH ,Br

(A) R is steam volatile

(B*) Q gives dark violet coloration with 1% aqueous FeClz solution
(C*) S gives yellow precipitate with 2, 4-dinitrophenylhydrazine
(D) S gives dark violet coloration with 1% aqueous FeCls solution

ferforRaa arfaforar eifsra & el w8 e 8/8 [JEE(Advanced)-2016, 4/124]
EFQT"I}I:[ (CoHi2) ("()I)H?é+ = CHCIl3/NaOH > Q (ﬁ@) +R (Tﬁ'ﬂ'[)
NaOH
Q PhCH ,Br
(A) R 91T arsq3ie & |

(B*) 1% STeild FeCls faeras & |1 Q &89 §97+1 371 <l & |
(C*) 2, 4-STgATSgIBatergsoi dinitrophenylhydrazine @ 1 S Wiell 19eTd <l 2 |
(D) 1% STeid FeCls fde@s & |12 S T8 931 97 <1 § |

Sol (|) 0, CHCIglNaOH
' (i) H30+

CHO
Q (major) R (minor)

O- CH2Ph
NaOH
PhCH Br

Q is steam volatile not R.
Q & R show positive test with 1% aqueous FeCls Solution.
Q. R, S show positive 2 4-dinitrophenyl hydrazine

OH
Sol | U AN _CHCIy/NaOH | +
. (||) HsO*

CHO
Q (I=) R (3iron)

O- CH2Ph
NaOH
PhCH Br

Q Wy It BT & R 8 |
1% STelid FeCls faeras @ 19 Q 9 R gHTcHd I¥I&or T 2 |
Q, R, S gTH® 2,4-STSATSSIBI~e BTSSolT ToIdm § |
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Aromatic Compounds ﬂ_

31. The major product of the following reaction is [JEE(Advanced)-2017, 3/122]
f=rferRad sifwfhan &1 g s a— [JEE(Advanced)-2017, 3/122]
OH
i) NaNO,, HCI, 0°C
i) aq. NaOH
NH,
OH 6N<’:1Jr
AW, @
N=N N.ClI

_ OH
©) (B) O O
Cl

OH OH 9
Sol. O O (i) NaNO, HCI, 0°C (ii) ag NaOH
NH,

N=N N=N
-

+

cI C
O

B OH
N=N N=—N

Comprehension # 4 (Q.32 to 33)
The reaction of compound P with CHzMgBr(excess) in (CzHs)20 followed by addition of H20 gives Q.
The compound Q on treatment with H2SO4 at 0°C gives R. The reaction of R with CHsCOCI in the
presence of anhydrous AICIs in CHzCl2 followed by treatment with H2O produces compound S. [Et in
compound P is ethyl group]

T # 3 (Q.32 W 33)

(C2Hs)20 # i P &) CHsMgBr &1 3ifiidct & w12t AW & S oot Sl R Q fAerar 21
Afd Q H2S04 & w1 0°C W fdde &+ W R <dl 81 CHaCla § R &1 fAisieflg AICI &1 SuRerfd 4
CH:COCI & W1 AfAfhaT & SR 9t STei<l &R AIf® S S &ran 2| [ P# Et Ufdrat g9 7]

(H3C)3C\©\jozEt >Q—>R—>S

P
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Aromatic Compounds ﬂ_

32. The product S is [JEE(Advanced)-2017, 3/122]
S ST [JEE(Advanced)-2017, 3/122]
HsC CH
COCH 3
: (HsC)sC
(A) (HsC)sC O CHs (B*)
COCHjs
HO;S
O CH
(HsC)sC ’ HsCOC
(©) (D) (H:0):C HiC._ /e
COCHg3 |
(I)H
(CH3)3C COzEt (CH3)3C C/CH3
Sol (i) CH;MgBr in excess \CH3
' (CH),0 __HSo,/0C
P Q
(CH3)3C CH3 (CHS)SC CH3
i) CH;COCI; AlCI.
Sk e CHs
R C
V4
O/ \CH3
S
33. The reactions, Qto R and Rto S, are [JEE(Advanced)-2017, 3/122]

(A) Aromatic sulfonation and Friedel-Crafts acylation

(B*) Friedel-Crafts alkylation and Friedel-Crafts acylation

(C) Friedel-Crafts alkylation, dehydration and Friedel-Crafts acylation

(D) Dehydration and Friedel-Crafts acylation

QA RRRR A S fAfrarg & [JEE(Advanced)-2017, 3/122]

(A) WHHAfEH FebTad iR wred—hiue VRIferd=ur (Friedel-Crafts acylation)

(B*) Wiea—s¥e Ufedhelldrvl (Friedel-Crafts alkylation) 3R Wied—wrae VRferd=or (Friedel-Crafts
acylation)

(C) Wed—hITe Tfehelidol (Friedel-Crafts alkylation), fsfellaor 3R Wiea—mde vRiferavor (Friedel-
Crafts acylation)

(D) fAsteliaxor 3R wiea—mrae vRiferadxor (Friedel-Crafts acylation)
Sol. Process involved in Q ——> R reaction is alkylation

Process involved in R——> S reaction is acylation.
BA:  UHHQ—> R IMWHAT § TohpelidRT B |

hH R——> S afafhar § YRyeliavor el 2 |
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Aromatic Compounds

/\

34.*

Sol.

35.*

The reaction(s) leading to the formation of 1,3,5-trimethylbenzene is (are)
arfaforan (@rfafeamd) S 1,3,5-grsAfredsig (1,3,5-trimethylbenzene) @1 @91 &<l ® (B)
[JEE(Advanced)-2018, 4/120]

0]
(A*)/U\ _conc.H,S0, | (B*) Me—=__,_eated iron tube a« ol AT
A - 873K 873K
© CHO

1) Br,, NaOH
2) HsO" Zn/Hg, HCl

© 2 sodal (%)
) sodalime, A OHC CHO

O (@]
CHj4
//O Conc H,SO, / Heat
HL,C— ~
3 Condensation H.C o
CHs reaction 3 3

Heated Iron tube / 873 K CHj

H3C —CH Aromatization

reaction
H;C CH,
O
Zn, Hg, / HCI CHs
- O Clemmensen
! reduction

Aniline reacts with mixed acid (conc. HNOs and conc. H2SO4) at 288 K to give P (51%), Q (47%) and
R (2%). The major product(s) of the following reaction sequence is (are)

[JEE(Advanced)-2018, 4/120]
vfaferd 381 ot (s HNOs @21 |15 H2SO04) & 121 288 K TR ifAfhan & P (51%), Q (47%) 31

R (2%) =@ 7 | f=faRaa ifffhan orgspai @1 (@) =7 e (major product(s)) B ()

(1) Ac;0, pyridine
(2) Br,, CH3C02H

[JEE(Advanced)-2018, 4/120]
(1) SnHCI
(2) Br,/H,O

(3) H;O"
(4) NaNO,, HCI/273-278K
(5) EtOH, A

Br Br
Br Br
® /[>/ ®) ¢(
Br Br
Br Br

S (3) NaNO,, HC/273-278K

major product(s)
(4) HaPO,

Br Br
Br Br Br Br
Br
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Aromatic Compounds ﬂ_

Sol.

36.

Ans.

Sol.

NH,Q  1.Ac0. pyridine ﬂ+ 1. Sn /HCI Br
@/N‘o' 2. Bry, CH;COOH O 2. Br/ H,0 (excess)
T - -—
3. H,0 ) 3.NaNQ, , HCI/ 273278 K g, Br
4.NaNO, HCI/ 273278 K g, 4. H.PO. L
5. EtOH, Heat o
R s major produc

In the following reaction sequence, the amount of D (in g) formed from 10 moles of acetophenone
is....... (Atomic weightsing mol*: H=1, C =12, N =14, O = 16, Br = 80. The yield (%) corresponding
to the product in each step is given in the parenthesis) [JEE(Advanced)-2018, 3/120]
f=iferRad arffshan o1 g ¥, THICT®HM & 10 Al ¥ YT D &1 a9 A (U ). =

(feam 1 8, RE9] ¥R gmol H:H=1,C=12,N =14, 0 = 16, Br = 80. Y& RV # IUQ B! IUS

(%) PIsdH § < T ) [JEE(Advanced)-2018, 3/120]
0}
NaOBr NHa, A Br,/KOH Br; (3 equiv)
A B D
HsO (60%) (50%) (50%) AcOH (100%)
495
H,C //O HO //O O\\ NH,
NaOBr /HyO NH3, Heat
(A) (B)
Br, /IKOH
NH,
Br Br NH,
Br, (3 equivalent) /AcOH) ©/
Br
(D) ©)

Moles of D formed = 10 x 0.6 x0.5 x 0.5 x 1 =1.5
Mass of D formed = 1.5 x 330 = 495 gram
fAffaD® AI=10x0.6 x0.5x0.5x 1 =15

faffa D &1 e = 1.5 x 330 = 495 gram

/\
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Aromatic Compounds

/g

PART - 11 : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

AT - 11 : JEE (MAIN) / AIEEE (Bt auf) & ues

JEE(MAIN) OFFLINE PROBLEMS

Sol.

Sol.

Sol.

Picric acid is [AIEEE-2002, 3/225]
fafr® vt
COOH COOH
1) 2)
NO:2 OH
OH COOH
O:2N NO2 O:2N NO2
(3% (4)
NO:2 NO2

Itis 2, 4, 6-trinitrophenol.
T 2, 4, 6-ZTRARLIBHA ¢ |

When primary amine reacts with chloroform in ethanolic KOH then the product is: [AIEEE-2002, 3/225]

(1*) an isocyanide.

(2) an aldehyde. (3) a cyanide. (4) an alcohol.

I VI Bl FARIBIH dAT VIHITId KOH & |1 T HR- R, YT STe 4T I

(1*) ISAATITSS |

[AIEEE-2002, 3/225]

(2) VeSS | (3) WSS | (4) VedhIEle |

R—CH2>—NH2 + CHCI3 + 3KOH — R—CH2>-N=C + 3KClI + 3HCI.

The reaction of chloroform with alcoholic KOH and p-toluidine forms : [AIEEE-2003, 3/225]
IR O FARIG Td Yohieferd KOH & A1 IfAfhar & Horasy Ui Scarg = § | 8 ?

1) Hsc—@—cm

) Hac—@— NCl

©) Hsc—@— NHCHCI2 (4%) H3c—@— NC

NH

CH,

2 N3C
+ CHCls + 3KOH ——> @ + 3KCl + 3H,0
CH,

Fluorobenzene (CeHsF) can be synthesized in the laboratory [AIEEE-2006, 3/165]
(1*) from aniline by diazotisation followed by heating the diazonium salt with HBF4.

(2) by direct fluorination of benzene with F2 gas.

(3) by reacting bromobenzene with NaF solution.

(4) by heating phenol with HF and KF.

TANTRITAT § FARIG=I (CeHsF) BT A vT fhar S A6 & [AIEEE-2006, 3/165]

(1*) T elF & STSTSIEIHRY, S d18 SISUSTIH A9 B HBF4® 1 TH PR U
(2) I B F2 19 & 1 Y TR IR

(3) SIS @1 NaF faeree & e sififorar g

(4) BIFfer B HF T2 KF & 1 T R TR

/\
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Aromatic Compounds

NH, _
Sol NaNO, +dil. HCI
. B —
0-5°C

/\

Q@ © q
N=NCI N=NBF,”
@/ HBR, @ L + N,+ BF,

5. The structure of the compound that gives a tribromo derivative on treatment with bromine water is :
1 & § BIRN GEE §HE S @ del SR g S © | [AIEEE-2006, 3/165]
CHs CH:0OH CHs CHs
OH
(1) 2 3) 4)
OH
OH
Sol. Since the compound on treatment with Brz/water gives a tribromoderivative, therefore it must be m-

cresol, because it has two ortho and one para position free with respect to —OH group.

CHs
(0]

Br
Br./H,O
—
H

3

Br

OH

Br
2, 4, 6, -tribromo-3-methylphenol

Sol.  AIfie FHSIA (Bro/H20) & 3IWGd 8lax SIRIMII Sdl © 3d: e m-SHi¥ld 891 a2y Jdifd
I8 —-OH & el ] ffelf dem e UR1 Refy gaa <@ 2|

CHs CH,
Br Br
Br.,/H,O
%
OH OH
Br

2, 4, 6, -zr=am-3-afde feta

-+
OH ONa

6. ©/ + CHCls + NaOH —>
CHO

The electrophile involved in the above reaction is : [AIEEE-2006, 3/165]
@
(1) Dichloromethyl cation (CHCI,) (2*) Dichlorocarbene (:CCl2)
[C]
(3) Trichloromethyl anion (CCl,) (4) Formyl cation (8HO)
-+
OH ONa
©/ + CHCl3 + NaOH ——>
CHO
SR A § goiae-=g! 8 : [AIEEE-2006, 3/165]
€]
(1) STEFARMIRIS &= (CHCL,) (2%) STSFARIBE (:CCly)
[©]
(3) TTEFARHIISA oA (CCl,) (4) Biffe g= = (CHO)
OH ONa
Sol. ©/ + CHCI, + NaOH —>
(Reimer - Tiemann reaction) CHO

The electrophile is dichlorocarbene, (:CCl2) generated from chloroform by the action of a base

[©]
OH- + CHCIs =< HOH +:CCl,

AN Resonance”’
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Aromatic Compounds

[©]
. CCl, —— CI° +:CCl

OH
Sol ©/ + CHCI, + NaOH—>
' (RTEFR—2 St
CHO

ONa

SEFARIBIE ((CCl2) FAISER! & S &R B FARIBIH UR (Wb | g1 8 |
OH- + CHCls —— HOH + :cG:C|3

[©]
. CCl, —— CI° +:CCl

7. In the chemical reaction, CHsCH2NHz + CHCIz + 3KOH — (A) + (B) + 3H20, the compounds (A) and (B)

are respectively,
(1) C2HsNC and K2CO3
(3) C2HsCN and 3KCI

[AIEEE-2007, 3/120]
(2*) C2HsNC and 3KClI
(4) CH3sCH2CONHz and 3KCI

U e sifafear, CHsCH2NHz + CHCls + 3KOH — (A) + (B) + 3H20, # Iiffid (A) @ (B) HHeT BI:

(1) C2HsNC 3R K2COs
(3) C2HsCN 2R 3KClI

[AIEEE-2007, 3/120]
(2%) C2HsNC 3R 3KCl

(4) CH3CH2CONH: 3R 3KClI

Sol. CHs CH2NH2z + CHCIs + 3KOH — C2HsNC + 3KCI + 3H20

8. Phenol, when it first reacts with concentrated sulphuric acid and then with concentrated nitric acid,

gives
(1*) o-nitrophenol

[AIEEE-2008, 3/105]

(2) p-nitrophenol (3) nitrobenzene (4)2,4,6-rinitrobenzene

fibetel Ugel s H2S04 3 S1fAfhar &rar & dom 915 § 9 HNO3 ¥, a1 S<are 81 |

(1) o-TggIfheTe

[AIEEE-2008, 3/105]

(2) p-TTSgiftheTal (O BIEHEIES (4) 2,4,6-TATSC a1

9. Toluene is nitrated and the resulting product is reduced with tin and hydrochloric acid. The product so

10.

Sol.

obtained is diazotised and then heated with cuprous bromide. The reaction mixture so formed contains :
[AIEEE-2008, 3/105]

(1) mixture of o- and p-dibromobenzenes (2) mixture of o- and p-bromoanilines

(3) mixture of o- and m-bromotoluenes (4*) mixture of o- and p-bromotoluenes

I &1 ARLIBRY $RD, UTK SeI& Dl AYARIT [HIT Sl & | UK S Bl SIZVSIICIHRO] fBar ST
2 3R fhe W CuBr & w1 7 b Sl 8 9 a¥8 U SIS & | [AIEEE-2008, 3/105]
(1) o- TAT p-SEAHESIT BT A (2) o- TAT p-SIATGAT BT fHsror

(3) o- T m-FAFICTSH BT SO (4) o- AT p-sTAICIIE T &1 8707

The major product obtained on interaction of phenol with sodium hydroxide and carbon dioxide is :
[AIEEE-2009, 4/144]

(1) salicylaldehyde (2*) salicylic acid (3) phthalic acid (4) benzoic acid

frefa @ Afsaw TRsiaaEe dul Fre-esiiaEe & W Ik § urd 89 arel & TR ®
[AIEEE-2009, 4/144]

(1) IfeRrifesass (2*) Sfafafeas sra (3) Aferw 31 (4) d5IS®H 3
OH OH
COOH
(1) CO,, NaOH
@H

Salicylic acid (Giferfifera ar)
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Aromatic Compounds ﬂ_

11. In the chemical reactions the compounds ‘A” and ‘B’ respectively are : [AIEEE-2010, 4/144]
NH:2

NaNO, , , HBF,
HCI,278K A

(1) nitrobenzene and fluorobenzene

(2) phenol and benzene

(3*) benzene diazonium chloride and fluorobenzene
(4) nitrobenzene and chlorobenzene

B

It rfafshanel # 9ife ‘A’ iR ‘B’ wHen § [AIEEE-2010, 4/144]
NH:2
NaNO, . , HBF, , g
HCI,278K A
(1) ATSCIITSI AT TR (2) WIFfe qen I=i
(3*) d5iF SRUSIEIH ¢o1|‘<|’$6 TAT FARITSI  (4) ATSEIII AU FARTII
NH, N CI
Sol. __NaNo, | HBF4
HCI 278K
12. Phenol is heated with a solution of mixture of KBr and KBrOs. The major product obtained in the above
reaction is : [AIEEE-2011, 4/144]
(1) 2-Bromophenol (2) 3-Bromophenol (3) 4-Bromophenol (4*) 2,4,6-Tribromophenol
KBr 3R KBrOs & #8101 & U& ©Idl P Bl & AP TH (Bl Sl & | 39 AMhAT H S =T I
T g37 98 © [AIEEE-2011, 4/144]
(1) 2-SHIHIHET (2) 3-SHITITA (3) 4-FHImIATA (4*) 2,4,6-CTESHTGIATA
Sol. KBr (aqg.) + KBrOs (aq.) — Brz (aq.)
OH OH
Br Br
+ Br,bagq —
Br
2, 4, 6-tribromophenol
13. In the following chemical reactions, the compounds A and B are respectively : [AIEEE-2011, 4/144]

NH2

NaNO, A CuCN B
HCI,278K A

(1*) Benzene diazonium chloride and benzonitrile
(2) Nitrobenzene and chlorobenzene

(3) Phenol and bromobenzene

(4) Fluorobenzene and phenol
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Aromatic Compounds ﬂ_

Sol.

Sol.

14.

Sol.

15.

=1 aifdfshan 9 Qe A den B & § ¢ [AIEEE-2011, 4/144]
NH:2

NaNO CUCN
2 7 A 7 B
HCI, 278K A

(1*) I SETSIIH FARES MR I=N18gsd
(2) TSI R FARITA
(3) WIFfel 3R ST

(4) FARITT MR qﬂ—vﬁa

2

Il
z

NaNO CuCN
HCI 278 k

Benzene diazonium chloride Benzonitrile

(B)
NH, N Cl C=N
NaNO CuCN
HCI 278 k
I SETSNE FARTSS LRy BIEETS
(A) (B)
An organic compound A upon reacting with NHs gives B. On heating B gives C. C in presence of KOH
reacts with Brz to given CH3CHzNHz. A is : [JEE (Main) 2013, 4/120]
UEH Hefe AME A, NHs & A1 51 &M 0 B <dl 8, S T &1 W C <al 2 | KOH @t SuRerfa #
C, Br2 @ W1 a1 @xd CH3CHoNH a1 8 1A R ¢ [JEE (Main) 2013, 4/120]
(1) CHsCOOH (2) CHsCH2CH2COOH
(3) CH,— cle— COOH (4*) CH3CH2COOH
CH,

|| i

CH,CH-C-OH — "> CH,CH,COONH, —2—  CH,~CH,~C—NH, 2528, CH_CH,-NH,
b id
(A) (B) (C) o

Il 2 & ?I)

CH,CH,~C-OH — > GH.CH,COONH, —2—>  CH,~CH,~C-NH, —2s "> CH,~CH,-NH,
(A) (B) (©) ELGIES
SICIER]
Sodium phenoxide when heated with CO2 under pressure at 125°C yields a product which on
acetylation produces C. [JEE(Main)-2014, 4/120]
ONa

125° H*
+ CO2 >B —C
5Atm Ac,0

The major product C would be :

AIfSTy fhHfaass @ 8o T 3R 125°C W CO2 ¥ JfHfhar &9 IR W1 e i eIl & Sad

iifeeiaRor W) Sede C U g R | [JEE(Main)-2014, 4/120]
ONa 4 co, =, ,c
5Atm Ac,0
IS C BT

/\
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Aromatic Compounds

OCOCH, H H OCOCH,
COOH COCH, COOCH,
(1% 2) (3) (4) COoH
COCH,
Sol. It is a kolbe schmidt reaction.
COONa COOH
OH O— C—CH
125°C H™, Ac,O
0, —— —_—
5 atm
Aspirin
(pain Killer)
Sol. 3T® ‘2‘65 Pre—Re 3rffhar 2|
COONa COOH §
® O-C—CH,
125°C H>, Ac,0
+CO, —» S
5 atm
Tl
(&4 fara) .
16. In the reaction
NH,
NaNO, /HCI CuCN/KCN
0-5°C > D A > E + NZ
CH,
the product E is : [JEE(Main)-2015, 4/120]
&g w1q srfAfshar # SWIE E® : [JEE(Main)-2015, 4/120]
NH,
NaNO, /HCI D CuCN/KCN s E+ N
0-5°C A 2
CH,
COOH
CH,
CN CH,
(€ (4)
CH,
® 0
NH, N,CI oN
NaNO, /HCI CUCN/KCN
. —_— —
Sol 0-5°C © A ©
CH, CH, CH,

®
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Aromatic Compounds

/\

17. In the Hofmann bromamide degradation reaction, the number of moles of NaOH and Brz used per mole

of amine produced are :

[JEE(Main)-2016, 4/120]

(1) Four moles of NaOH and two moles of Br.  (2) Two moles of NaOH and two moles of Brz
(3*) Four moles of NaOH and one mole of Br.  (4) One mole of NaOH and one mole of Br:

BIGAM FHMsS Fiaxer AWfHar 4, NaOH @1 Bre & Ugad Al & @l gicdid sffid & a9 §

B [JEE(Main)-2016, 4/120]
(1) IR Al NaOH q211 &1 A1 Bro (2) ] ATl NaOH @1 &1 A Br2
(3*) IR #Iel NaOH dT U& Al Bro (4) T& Wil NaOH A Ud A Bro

Sol. Hofmann bromamide degradation reaction

BHHE FHMES FdRor Tffhar

O

Il
R=C-NH; + Br; + 4NaOH ——3R_NH, + Na,CO; + 2NaBr + 2H,0
1 mole bromine and 4 moles of NaOH are used for per mole of amine produced.

1 9rdt 97 9 4 Al NaOH, ¥fF & uforel deeryor & forg ugad 81 2

18. Which of the following compounds will form significant amount of meta product during mono-nitration

reaction ?

[JEE(Main)-2017, 4/120]

ARSI TfAfhar § /1 § 9§ ®19 |1 Afd 7T IAE & Fe5aqYl AT A BT ?

OCOCHs

1)
NH,

[JEE(Main)-2017, 4/120]
NH2 NHCOCHS3

OH

NH, NH,

Sol @ Conc. HNO3+ Conc. HySO,4 @ @ @/NOZ

%para 51 % meta =47 % ortho = 2

Reason : Aniline in acidic medium converts into anilinium ion and it is meta directing so significant
amount of meta product is obtained.

BRT : VAT ety Aregd H YRfaf e omae 9 8 I8 der e § SR Heyul AE1 § Wel ST

CGIR
19. Phenol reacts with methyl chloroformate in the presence of NaOH to form product A. A react with Brz to
form product B. A and B are respectively : [JEE(Main)-2018, 4/120]

(1*)©r DI

(@)

l/OCHS

O
OH

|/OCH3

(4) ©/ WKO\

3)

Nips
QE”/OCHQ,

Br
Br

I/OCH3

@( e

NaOH & SuRerfa & fhtar, afdrer a?fﬁ?’m)‘rﬁ‘d I IfAfshar vRD A SIS 99T B 1 A, Bre & A1y Irfufsha
PHRD I B IAT & | ATAT B HAI: § [JEE(Main)-2018, 4/120]
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Aromatic Compounds ﬂ_

O (@] O @]
(1*)©/ Wof - J@/ Wof ™
Q’@; ocH, T q ocH

l/ 3

Br

Br

I/OCH3 I/OCH3

(4)©( T @( e

OH

O
Il
Sol. + CI-C-O-CH;—— @O C-0O-CH;
II II
O-C-0O—CHs; —5% gy O-C-O-CHjs

20. Phenol on treatment with CO: in the presence of NaOH followed by acidification produces compound X
as the major product. X on treatment with (CH3CO)20 in the presence of catalytic amount of H2SO4
produces : [JEE(Main)-2018, 4/120]
NaOH &1 IuRfd # Bl CO2 & 12l JAMMHRIT B TGURI 3ffPeid HR1 R U JIh X &I SR

B BU H QA 81 HoSOs & SARGIY AT § SURAT W& § X Bl (CHsCO)0 & w12t AfAfhfad ova

3)

gT<d 81 : [JEE(Main)-2018, 4/120]
O
\ / O CH;
Y COH 1 o e,
OH O CHs
(3% @ (4)
CO.H CO,H
\n/CHs COzH
(@]
1]
O—C—CHj;
COOH COOH
__L.CO,/NaOH CH3CO) o
2 Acidification HZSOA(cat)
Major
1}
COOH COOH
1.CO,/NaOH (CH;C0),0
2. MRABHROT H,SO, (cat)
qJ=
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Aromatic Compounds ﬂ_

JEE(MAIN) ONLINE PROBLEM

1. The following reaction
OH
Anhyd. OH
+ HCIl + HCN _)chb @(
CHO
is known as : [JEE(Main) 2014 Online (11-04-14), 4/120]
(1) Perkin reaction (2) Gattermann-Koch formylation
(3) Kolbe’s reaction (4*) Gattermann reaction
fAfhar
OH
OH
+HCl + HCN 22> @(
b CHO
P 399 9 B9 A | ST S ' [JEE(Main) 2014 Online (11-04-14), 4/120]
(1) e sifafsan (2) ST -Dia BRHTARH
(3) dIed @ Irfwfhan (4%) e+ srfHfshan
2. Complete reduction of benzene-diazonium chloride with Zn/HCI gives :
[JEE(Main) 2014 Online (11-04-14), 4/120]
(1*) Aniline (2) Phenylhydrazine (3) Azobenzene (4) Hydrazobenzene

Zn/HCl & §RT SHATSHNTH TARISS BT GRT AYEIT S TR <l 8
[JEE(Main) 2014 Online (11-04-14), 4/120]

(1%) Qe (2) g TEE gl (3) S (4) TSRS

3. Conversion of benzene diazonium chloride to chloro benzene is an example of which of the following
reactions? [JEE(Main) 2014 Online (12-04-14), 4/120]
(1) Claisen (2) Friedel-craft (3*) Sandmeyer (4) Wurtz

N SRS FeliRISS BT FARI 9 H a1 399 9 b AfAfhar &1 S 8iar 82
[JEE(Main) 2014 Online (12-04-14), 4/120]
(1) Tl (2) frea-sTae (3*) HeARR (4) &5

4. In a set of reactions p-nitrotoluene yielded a product E. The product E would be :
FfAfharell & g9 %9 H p-TSgICiged A U fharhe E = 81 ¢
[JEE(Main) 2014 Online (19-04-14), 4/120]

OHs
Br, B Sn/HCI C NaNO, D CuBr E
FeBrs HCI HBr
NO:2
CHs CHs CHs CH:Br
Br, Br Br Br
1) (2%) 3) (4)
Br
Br Br Br
5. Fluorination of an aromatic ring is easily accomplished by treating a diazonium salt with HBF4. Which of
the following conditions is correct about this reaction? [JEE(Main) 2016 Online (10-04-16), 4/120]
(1*) Only heat (2) NaNO2/Cu (3) Cu20/H20 (4) NaF/Cu
WHCE Tl TR FARIMIGRY SEUSIIH dael Bl HBF. & w1l fivan axas sl 9 fvan sran 21 1
H 9 B 9 SWRIad srfifshar & forw @ § 7 [JEE(Main) 2016 Online (10-04-16), 4/120]
(1) DI S (2) NaNO2/Cu (3) Cu20/H20 (4) NaF/Cu
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Aromatic Compounds

N.ClI F
Sol @ _HBFA @
6. The major product of the following reaction is : [JEE(Main) 2018 Online (15-04-18), 4/120]
0
I
(i) CICH,CH,CCI
MeO on (M AICk (anhyd.)
o arffohan &1 g2 SR [JEE(Main) 2018 Online (15-04-18), 4/120]
0
I
O\ (i) CICH,CH,CCI
MeO oy @AC GER)
OMe @)
1 )
o~ ~0 MeO o)
OMe o
MeO 0o~ ~0 O
Sol. The reactant undergoes acylation first followed by substitution Intramolecular.
7. The increasing order of diazotization of the following compound is :
[JEE(Main) 2018 Online (15-04-18), 4/120]
1 APl & SEYSICIHRYT BT gedT gl HH © : [JEE(Main) 2018 Online (15-04-18), 4/120]
NH, HsC o) NH, COCH;4
Ol o™ @™ QO™ olX
@)
COOH NH,
D @<®<E)<(d) (2@ <(d=<(b)<() (3 (@)<()<()<(b) (4)(d)<(c)<(b)<()
Sol. Greater the e~ density on N, easier the formation of diazonium salt.
N &1 SIS B9 3P B UR, SISUSI=IH qo7 BT fAfor e & 2ram 2 |
8. Products A and B formed in the following reactions are respectively :

[JEE(Main) 2018 Online (16-04-18), 4/120]
® (€]
NH;CHsCOO

+ HN02 > A CgHsNH, B

SO;zH
0
N=N-O-CCHj3; N:NONHZ
(1% and
SOzH SO;zH
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Aromatic Compounds

0
N=N-OCCH;

(2 and
SOzH
N=NCOCH;

3 and
SO;zH
N=NCOCHj3;

SOzH

(4) and HOgs—@N—@NHZ
H

SOzH

e srfafspareli & 99 SUg A 91 B B9 § ¢

@ (©)
NH3;CH3;COO

-

SO;zH
0
N=N-O-CCHs
1) © qen
SOszH
o)
Il
N=N-OCCHj3
(2 © T
SOsH
N=NCOCHz3
€)) © oI
SOzH
N=NCOCHz3
(4) qor
SOszH

+ HNO; > A

CgHsNH, B

[JEE(Main) 2018 Online (16-04-18), 4/120]
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Aromatic Compounds ﬂ_

o]
® ) ||| e ll I
NH; CHs;COO ®N O-C-CH, N=N—-O-C—CH,
Sol. —_HNO, —
SOzH SOzH SOzH
(A)
e
(B)
SOzH
9. The major product of the following reaction is : [JEE(Main) 2018 Online (16-04-18), 4/120]
=1 arfaforan &1 429 STE & - [JEE(Main) 2018 Online (16-04-18), 4/120]
(i) OHCCH,COClI
(i) H,SO,, heat
OMe o
AN
I (2%
MeO O O
OMe

0~ "0
O O
I H\IH H\IH
H- C CH,-C—ClI
Sol. Q ) Q C=0 ~ v C=0
CH30 CH;0 o7 CH;0 o~

H He | Electrophilic
substitution

OH
/[ ): l H20 m
CH30 o~ O Dehyératlon CH30 o "0

10. The major product of the following reaction is : [JEE(Main) 2019 Online (09-01-19), 4/120]
f=iferRad ifwfsran &1 g IaTs & [JEE(Main) 2019 Online (09-01-19), 4/120]

0
g
@i “SNH: (i) Brathy
CHoCHe (i) KOH (dil
NH NH
1) 2)
CH

3
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Aromatic Compounds ﬂ_

0
O
(3% NH (4)
NH
CHs
Q o}
I | i
~ C
Sol. NHz Brz/hv @( \sz R C\NH
{ »
CH2—CHs ?H—CHs (l:H/
Br CHs
11. The products formed in the reaction of cumene with Oz followed by treatment with dil. HCI are:
[JEE(Main) 2019 Online (09-01-19), 4/120]
O\ CHs

(@)
Q) and )I\ (2 and CHs—OH
HsC CHs
OH OH
(0] OH
(3" and )I\ (4) and )\
HsC CHs HsC CHz

R DI 02 & A1 AMfHAT B & TULA 09 HCl & |1 9= B W a7 dlel STE 2
[JEE(Main) 2019 Online (09-01-19), 4/120]
O\ CHs

(@)
(1) qeqr )l\ (2) 21 CHs—OH
HsC CHs
OH OH

@) OH

(3% AT )I\ (4) aAT )\
HsC CHs HsC CHs
OH

. O
o OO By A

12. The major product formed in the reaction given below will be :
[JEE(Main) 2019 Online (10-01-19), 4/120]
T QTS i § 99 9Tl g SIS BRI [JEE(Main) 2019 Online (10-01-19), 4/120]

2
Ag. HCI, 0-5°C
OH
NO:2

Ans. (BONUS)
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Aromatic Compounds ﬂ_

13. An aromatic compound ‘A’ having molecular formula C7HsO2 on treating with aqueous ammonia and
heating forms compounds ‘B’. The compound B on reaction with molecular bromine and potassium
hydroxide provides compound ‘C’ having molecular formula CsH7N. The structure of ‘A’ is:

[JEE(Main) 2019 Online (10-01-19), 4/120]
e HEE Afe A Rraaer fad I CrHeO2 8, Teird M & &1 T & R Afe ‘B §97a

2| Affre ‘B’ anfdge srE denm dieRrM sesiearss & W fAfhar sxa dffe ‘'C’ a1 ® e

Mfogd FA CeHN B | ‘A’ B | & [JEE(Main) 2019 Online (10-01-19), 4/120]
COOH OHC
() @ @ \@
OH
CHO

CX o1
OH CH=CH-CHO
I
COOH Cnhs i
Sol. NH; /A Br, /NaOH @/
X

14. The major product of the following reaction is: [JEE(Main) 2019 Online (11-01-19), 4/120]
f=TferRad ifiifshan &1 9= STe & — [JEE(Main) 2019 Online (11-01-19), 4/120]
OH
Br, (excess) Br, (A1)
SOsH
OH OH OH OH
Br Br Br Br Br
) (2%) 3 4)
Br Br
SOzH Br Br SOzH
OH OH
Br Br
Sol. — 5,
(excess )
SOsH Br
It is EAS activated ring. (I8 EAS afthad dera 2 1)
15. A compound 'X' on treatment with Br/NaOH, provided CsHsN, which gives positive cabylamine test.
Compound X' is : [JEE(Main) 2019 Online (11-01-19), 4/120]
& IfE X' B Brz/NaOH & |1 3IfAgGd &R IR CsHeN &A1 ST e wifdergdi= Sifa qar & | aiffiis
X' @ R § [JEE(Main) 2019 Online (11-01-19), 4/120]
(1) CH3COCH2NHCHs3 (2) CH3CON(CH3)2
(3) CH3sCH2COCH:2NH2 (4*) CH3sCH2CH2CONH:2

Sol.  CHsCH2CH2CONH; (A) —22N9H ,(B) (CHsCH2CH2NH>)
Primary amines give positive carbyl amine test

g1arfie T geTHS Bifde THIE TeT 2 B
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Aromatic Compounds ﬂ_

16. The major product of the following reaction is: [JEE(Main) 2019 Online (12-01-19), 4/120]
f=ferRaa aiffhan &1 g IUTs B [JEE(Main) 2019 Online (12-01-19), 4/120]

H3C\n/0 NH, () NaNOH
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0 0
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0
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