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Note : (i) All questions are to be attempted. = (ii) Figures to the right indicate marks.
Q.1 Choose the correct option for the following : . - [10]
()] The general molecular formula of cycloalkane is 7
(@) CnrHanz (b) CnHanez (c) ChHansa (d) CpHzn
(i)  How many isomeric products will be obtained upon monochiorination of
n-butane in presence of light ? |
(@ 2 (b) 3 : (c) 1 (d) 4
(iti) - Hydrolysis of C;HsMgBr produces ? _
(a) ethy! alcohol (b) methyl alcohol  {(c) ethane (d) butane
(iv) Under normal conditions, alkene undergo which reaction ?
(a) nucleophilic addition (b) electrophilic addition
" {c) both ‘@’ & 'b’ ‘ (d) substitution
(v)  Which free radical is more stable?
(a) 2° (b) 1° (c) 3° (d) ®CH;
(vi) How many steps are involved in E1 reaction ?
(a) Two _ (b) single (c) three (d) zero
(vii) An atom or a group of atoms having tendency to donate an electron pair is
: called ? '
(a) electrophile  (b) nucleophile (c) Benzoniumion  (d) none of these,
(viii} Organic compound upon homolytic cleavage produces ? :
(a) -carbocation (b) carbanion (c) freeradicals  (d) both ‘a’ &b’
(ix} Which one is the catalyst for the Clemmensen reduction ?
(a) NH2NH/KOH (b) Zn/Hg, conc. HCl (c) NH2NH2  (d) none of these
(x) Whichone is the catalyst for the nitration of benzene 7 '
(a) conc. HNO; (b) conc. HoSO, (c) both ‘a’ & ‘D’ (d) none of these
Q.2 State whether the following statements are true or false. [08]
(i) Acetylene is weaker acid than water.
(i)  Unsymmetrical alkane can be prepared via Wurtz reaction.
(i) E2 mechanism are not accompanied by hydrogen exchange.
(iv) 2-Butyne gives red precipitation with Cu® metal ion.
(v} Methyibromide undergo faster SN1 reaction than isopropyl bromide. -
(vi) 2-Bromo-3-methylanisole easily react with NHz"/NHj3 .
{vii) Catalyst for the Friedal-Craft alkylation of benzene is AICI;.
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Cyclopentadienyl radical is not aromatic in nature.

Answer the following short Questions (Attempt any ten): [20]

State Wurt'z reaction. What are its limitation ?
Explain : Corey-House reaction using suitable illustration.
Write structural formula for : (a} Bicyclo[6.3.1]dodecane
(b) Bicyclo[1.1.0]butane.
Explain : Cis-2-butene is less stable than trans-2-butene.
Write the equation for : Acetylene reacts with Li metal followed by ethyl
bromide.
Discuss relative stabilities of 1°, 2° and 3° carbocations.
How will you convert propyl alcohol in to propyl bromide ?
Define homolytic cleavage and heterolytic cleavage.
Explain : The rate of Sy2 reaction depends on the concentration of nucleophile
while that of Sy1 does not.
How will you convert foluene in to Benzotrichloride ?
Distinguish between halogenation of alkyl benzene in presence of catalyst and
light.
From the following identify the o- & p- and m-directing group :
-S0O3H , -OCH3, -Br, -OH, -CHO, -NO,, -NH>, ~-OC2H;5 .

Answer the following (Attempt any four) : [32]
Write reaction mechanism for the photochlorination of ethane. Also calculate

- the relative yield of isomeric products obtained upon monochlorination of

isobutane. The relative reactivity of 1°, 2° and 3° Hare 1: 3.8 : 5 respectively.
What is heat of combustion and angle strain ? Using heat of combustion data
show that cyclopropane is unstable. Also discuss successful and
unsuccessfulness of Baeyer's angle strain theory.

Discuss kinetics and mechanism for E1 and E2 reaction. Also write a note on

Ozonolysis reaction.

Wirite reaction mechanism for the addition of Br, to ethylene. Also write
reaction mechanism for the dimerization of isobutylene.

Write all possible isomeric structural formula and IUPAC name for the
compound having molecular formula C4HeBr. Classify them as 1°, 2° and’ 3°

- alkyl halides. Also write elimination-addition mechanlsm for the formation of

aniline from chiorobenzene.

Discuss kinetics and mechanism for Sy1 and Sy2 reaction. Also explain that
chlorobenzene have extremely low reactivity towards nucleophlhc

substitution reaction compare to ethyl chloride.

Write synthesis for (a) Benzoic acid from ethyl benzene via styrene and  (b)
Phenyl acetylene from benzene via sfyrene. As well as for the following
molecular formula of aromatic compounds, write the name and structural
formulafor: (c) CsHio  (d) CeHeO (&) C/HsO,  (f) CsHs

Write reaction mechanism for the sulphonation of benzene. Also explain that
Nitrobenzene upon further nitration gives m-dinitrobenzene as a major
product.
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ALt : () ottt % Yl gABaud B (i) wuell ey cilel wis et ogL eald B

Q1 ol Aot w2 Ao WA [Aseu wie sA: | - [0]
) s AHIeL URHE Yot (molecular formula of cycloalkane) ?
(a) CiHonz (b) CnHzn+2 {c) CaHans4 (d) CnHzn

() 2l ustawell elwdldl n-oetolt Wollscldlaiaet s2auell 3ect 2usAARS

UM 8 Geusl &l B (monochlorination of n-butane [n presence of light)?
(@) 2 (b) 3 (c) 1 (d) 4
(il)  gosa Dot dugsell (CHsMgBr) %o [Qetsatell (Hydrolysis) g Geuml

a2l §? ,
(a) BUBAAMEBEEA () Rause weslElet (c) Bt (d) sf2et
(V) oo ERH Bedlet 56 yBanisll uaR e B (alkene undergo which
reaction) ? ,
(a) JGEAAB@s (nucleophilic) Aslatet (b) 8ASABAS (electrophilic) Uslatet
| (©) B U Y WA (d) @reluet (substitution)
v) 52l H5cl HAS (which free radical is more stable) cl AR B ?
(@ 2° (b) 1° (c) 3° (d) CHs;
- (vi) E1- ylau 3ecit uesll (how many steps are involved in E1 reaction) RERY,
(@) A (b) s BEG (d) 2ot
(vil)  gQsAlet Yo Elot s2cltell 9@ (to donate an electron pair) HRAclclL AR AU
loll (U g s3AH UAB?
(a) BASRASIBE (electrophile) . (b) «JEAA SIS (nucleaphile)

(c) AoAAAH VlR&Aet (Benzonium ion) () TS As ug o

P.T.O.
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(vill)  g1{@s 2elloyet SLAAILS sell Aoy (homolytic cleavage produces) gLt 9] Geuzt

(ix)

(x)

Q.2
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(ﬁii)
Q.3
(i)
(i
(iii)

(iv)

508 ?
(a) slell3etaiel (carbocation) (b) 810l Wstlalel (carbanion)
(c) Y5l HeAs (free radical) (d) 'a'&'p' olal

sQHoAot S50l (lemmensen reduction) Hi2ell GElus 52l 7
(8) NH:NHo/KOH (b) Zn/Hg, #is. HCI (o) NHoNH, () 2ulldl s gL ol
Rodflotoll olleSZ olet M2t GElus (catalyst for nitration of benzene) 52l & ?

(a) W HNO;  (b) ¥isi. HpSOs (0)'a &'b' 6idl (d) w4l 95 Ul ol

ol 2t [Quloll W ¥ Wal & QA weudl : [08]
ARARA Wl 2l ototl ARS B (acetylene is weaker acid than water).
UBHYHRLAL UL AeBoAa geod YB=uell (unsymmetrical alkane can be prepared
via Wurtz reaction) dau? 531 alstal ®.

E2 - Ba(d@ slsgleset Asaes ud ot2ll (E2- mechanism are not accompanied
by hydrogen exchange).

2-6J2l8el Cu* Hed lialel U clldl u.ctélu AU B (2-Butyne gives red
precipitation with Cu* metal ion),

Heaudaduegs wsAANe Qus's s2dl SNT ulay 351 5> B (methylbromide.
undergo faster SN1 reaction than isopropyl bromide)

2-60-3-RaS et WEAA NH,~/NH; 28 vraciel uBay 200 (2- Bromo 3-
methylanisole easily react with NH;/NH3)

Hooilotell (55ct-5152 vUGA 2 GElUS AICE; D (Catalyst for the Friedal-
Craft alkylation of benzene is AICI).

AUASAUUSIBASEA Ysel Hels Ysu aélﬂéls o1l (cyclopentadieny! radical is
not aromatic in nature).

&8l Usllotl eltol N (SlSUgL £) - [20]
'Cj,é:)i yBL (Wurt'z reaction) [Q3) °&L,LLCR dell Halel 9 & (limitation) ?
3-56{ slGuell yBau (Corey-House reaction) 202l BELeRQL L UM A,

| oitRQlL Yot vl : (a) ouata-us;ca[fs.sjlsl&ot (Bicyclof6.3.1]dodecane)

(b) AU 1.1.0]62)2e (Bicyclo[1.1.0]butane)

U F 2lorl-2-0Y(Ret 5cll {2t-2-034R0l cty GAR B (cis-2-butene is less
stable than trans-2- -butene).
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(V)

(vi)

(vii)

(viii)

(ix)

)

(xi)

(xii)

YBal wdl : AREREe (@Rl (L) Hd aBell uBall UR GULE BABE
alHies WA, (Acetylene reacts with Li metal followed by ethyl bromide)

10 20 ua 3° gellbelalotoll Aol @cloll 2 52\ (relative stabilities of
carbocation).

QIUISE AUEE A s s bell A 3uldRe £2301? (convert propyl
alcohol in to propy! bromide)

@A sclldx (homolytic cleavage) wa dzd@dls scllaxal (heterolytic
cleavage) cuURA 52U |
ol 1 SN2 ylsauall €2 JEAA Sl kel UR HHUR AN B AR SN

yfau ool 2wl

Acaetal AsARBSARABSHL 3l SR 3uidBc 528l (convert foluene in to
Benzotrichloride) ? :

Gélus v ysaell slosll e Doflotoll SR I cigleid aRLcll

(distinguish between halogenation of alkyl benzene in presence of catalyst and
light).
Aot Qscilnigl o—, p— vl m— sladsdlol (directing) AqEal AL :

 .SOsH, -OCHs, -Br, -OH, -CHO, -NO2, -NHz, -OCHs.

Q4
V)

oLt uAletl eaitol B (SLEURL AR) : | | [32]

Bototl (ethane) A2sARAetet 12 B BaAR (reaction mechanism) ¢,

e vBAeYBeisll  (isobutane) MRt gl HAA wBAARS

(ii) -

Gautgollell (isomeric products) i Guesoll (relative yield) addl s 1°,
90 2 39 H ol el ulals aiollctcll (relative reactivity) BaisA 1:3.8:5 8.
ool GUHL AN Todle Wl (heat of combustion and angle strain) WA g ?

e oot Grol WBAA GualoL sdla eeldl 3 st AURAR (cyclopropane
i unstable) B. e Az Bl Roel @a‘&c& Ugn Al U Frescttzilell

~ (successful & unsuccessfuiness) 2l 52

(iii)

(iv)

E1 v E2 I,L[?gau u ofReuRt (kinetics) el ulBal Gau@iel (mechanism)
2l 531 Ao WUAARRY B uR el (Uil (ozonolysis reaction).

sER0 et GRRAL (addition of Br2 1o ethylene) Hizell ulsa Gaula®
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(vi)

(vii)

(viif)

Aull. Aues 2UBA R Aotatl SIEHRABS DAL (Dimerization of isobutylene) Hi2e{l
Yl BafQ (reaction mechanism) Gl

CaHoBr 4R] Y2 tAclcll dallol HI2 sl oltlle WSWARS sltu(BlaL YA ¢l
ol Aol ASYURR (IUPAC) ot civll. Aual 1%, 2° sl 3° wUCsISE
dABSU (alkyl halides) dRly s 5 AHy sARQMotHiell AR RAtoll

~olellaz M2 AMAgt-RAR aotoll uldau Bl e,
St ua Sn2 ulsaul 12 sl (kinetics) wal Ba Ba@®ell (mechanism)

A 5. Ay wHdl b sasd slRissell detotiHl, slAN o otoll
2EARAS (Qreuat uBa ucid AL 2451 el B (Chlorobenzene have

extremely low reactivity towards nucleophilic substitution reaction compare to
ethyl chioride).

(@ vUscAlHatuidl 2ot gL Aetiless ARS (Benzoic acid from ethyl
benzene via styrene) el (b) Aooflotuiiell 22l2tdlet gl (ottssct WRRAstoy
(Pheny! acetylene from benzene via styrene) ¥l ull. AHy AWAARs
Ualelloll (aromatic compounds) oA RUAA UMY YAell (molecular

- formula) il al Houila Y2 (structural formula) Awll;

(C)'CgHm (d) CeHeO (e) C7H602 (f) C'{Hg
AeRotell UCE Aot (sulphonation of benzene) Hi2 YBat Bau@E coll. Aues

UHAA § ol8Z\Aedilole] cltllRlo] aiE ot 5l m—SIT SR o0l A vl

Geutest Al UQ B. (Nitrobenzene upon further nitration gives m-

dinitrobenzene as a major product)
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