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SARDAR PATEL UNIVERSITY
B.Sc. (V" semester) Examination October-2018
Subject : Organic chemistry { USOSCCHEO1)
Date: 22/10/2018 Time : 10.00 am to 1.00 pm
Day : Monday Total Marks : 70
Q.1 - o{lAell oiglAseu usalluisll wall Qseu wie 52l 10

1 oflAuiel 52 AANLs ued otell?

a) WaRlE  b) sylel c) ARE d) WARBA
2. RSl ctsgloreis] ds2et 59 6317

a) sp’ b) sp’ c)sp d) dsp”

st AoflaMl NMR ol dectl Rore Wi B?

w

a) 01 b) 02 ¢) 03 d) 04
4. o- HARAH CMR ol 32t Rootet Wi & 7
a) 02 bjor o4 d} 03
5. CoHyy WRell k2Cll yHeU2s HAL D7
a) 02 b) 03 ¢) 04 d) 05
6. ollAsttuiell 52 AR Stee] Gela2 B2
a) 1,2-632U5t8al b} 1,3-022158et ¢} 1,8-QolsteSet d) 1,5-Ne2lSIBel
7. ollotiell 52 ANARAHRS] Gelsa B?
a) oll8llol-66 (Nylon-66) b) SBR  ¢) 35let (Dacron) c) MlRet {Saran)
8. cr&ilouuiaﬂ sl B2oioe UHBlCeH M2 BIH Gl B?
a) dlelulet (Tinopal RBX) b} BLRUNE (Miranol C,M) <) IGEPON-T d) 2itaiell R WL of3.
9. oflRouniefl 53 g et oMl goltt g2 sl M SAgor Ay Aua B ?
a) w28 woclletiMusk xylene) b) cllotig@(Linalool) ¢} AA@ot(vanillind) syHHA\el(Coumarin)

10. [A8ete] sQs3AA A0 Rraiiuct YR sau stolet 5] 22 B2

a}3 b)2 c)28&4 dj4

@ (7o)




Q.2: o[l Aetl Y3allotl el 2L (Any 10)
1. wiaetell et wmndl,
2. RARAGA YEal ezl -ARA NREs Wrdwg 5.
3 R wARld RSl sl WY ueslsa B,
4, A HEZ TMS A YHIlld 2520 @3 olgtausi wid &7
5. CMR selB opel el vl vl
6. o{lA e2ldet wGoll (molecule)
i) NMR Rowtet guall: 1.1 steMase AusAds
i) CMR [Rostet waUal.: P-BalEst Slegsst
A BNICHE _Qaa 9| 7 el Yet adlett H-NAHReA §5cl oltH cul,
8. clluall wdl, i) WUfRs i) BERAMR
9. cckalBRast dled 9 ? Ra cAcholleRlel M scUM 2 B?
10, ¥R g ueledoll slaael 9 B7?
1. UR Mol carvey 2l Bul Rt slasel (REsasi)oguend e,
12. cgiclel WL W@HE % follals (stomach insecticide Jiol Blodse %cjoliels{contact insecticide)
Q. 3- ollAstl ysellatl arellel wQL.
A) U ANl el 2-Rasa sagellelle] dsdua eald.
B) ARSlot Yos 2of21oll Qretiust YBa R 2 ua 4 57 ay wawls 8. d1Adl,
€) wadlet, walRslst 2451 QRS Auoll AR scllolt UL sHML oW AU “

3L el Mo AQ wrendl,
OR

Q. 3+ oflAell Ysealloll acllol BNl
A) uets) BAsglet weafR10l [Areiust A 3-8 5l 2-5R Ay uleles B,

B) 1- Rlauset sl syllcllete] uBadet MGl bl 43 aa ® culd,
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C) [321@.61.?1 el Heedl sause AR ARR: u t—Sena AR Aeuiell 03
3-sLTAEN-2, 4-slARUBA RYRlet dotsstalr Balal wa uuead,
Q.4 1 ollAotl Yssllatl wellol DL
A) ol ell Y2real wie? ueidlo] oluel ots 53, ual AMl €38 ystRell stolot(YlEle) 07
A el 2l 228 Aot W Mol

) 2a1ecllal oiulR8L 2~ CaHigO,

IR (cm™) : 3400, 1620, 1250, 1050, 820.
IHNMR (6, ppm): a) 7.2, 4H , Singlet

b) 4.4, 2H, Singlet

¢} 3.8, 3H, Singlet

d} 3.6, 1H, Singlet

i) wilecllal oltuel - CaH0

iR (cm™) : 3050, 2900, 1610, 1510, 1450, 1375, 1260, 1180, 1120, 1060, 830-850.
THNMR ( 6, ppm}: a) 1.3, 3H, Triplet

b} 2.2, 3H, Singiet

¢} 3.9, 2H, Quartet

d) 6.8, 4H, Quartet

B} 4ol WAet(proton coupled) wa wgodld NlElet (proton decoupled) 2ot GELEREL - 03
A8 Yl OR
Q.4 : o{lAalt Ysolletl weol 2L,

A) ol Dott YA ake? Uetdle] oib12al otsfl s, AUR AML €35 Ysirell siclet (D) 07
o ot vl el (Aot wd el
i) vlecfial dlUtREL 1 CyHi0;
CMR { 8, ppm): a)15.0, Quartet
b) 61.6, Triplet
c) 66.6, Triplet

d) 72.1, Triplet
ity agieclat itReL : CotlygOs

IR (cm™) = 3400, 3600, 3100, 1700, 1600, 1500, 1400, 1220, 920, 702-760.
'HNMR { 5, ppm): a) 2.9, 2H , Triplet ‘
" b} 2.8, 2H, Tripet ~
¢} 7.4, 5H, Singlet
d} 10.5, 1H; Singlet
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B) NIMR Hi oot Qensyet GUR gaally W, (splitting of NMR signals) | . 03
Q.5 oflRett Ysallatt arepier L | 10
slet U@ §? Aof aollszel 5. 1,3-62421518al HBr Wdef Aloausllet WGl -80°C
e 40°C A AR AsgBA 2 53, deu Qoiellet YBa AR Aetotet uBa czdon

dgleleloll 4al cul .
OR

Q. 5: odlAeil Yselloll wellod A, 10

dslel WAz Aed g 2 @il WARASRU tleticizell Bay@R Ao wa
Agcllotell stadlui el Bl WRMet Roet? oigt Géletsa] Haccl yunal,
2l D@t sigoll sAKAA wog000 Aotelet YRt 1,2 52l 1,4 e SlAELS1RS
& o 2ot Gelgel Bl uuendl,

Q. 8 ; o{lAoll Ysellatt ol WD,

(a) fefetlats WA ¢ ? Fefottatdle] clollsag 52 ua Aulel Ao As Uyl 04
A4 yuendl
(b) McltulBausell Gualtal sél oAt weleloll Bl wa wotcerdl 20, 06

) Uetel & (Haylike) ustzoll yoit aiual 32 gldl ®.

i) WELA ati? usel ¥etlals [Raueiil A B (insecticidal additive to seed desinfectants)
OR

Q.6 oll Aoll ysolloll oreyol Q.

(a) floddlaFixative) 9 B 7 floddlete] yuut szl § B 2 wellalen foRdla @R 04
HEHR clglet 53,
(b) AxtyBasal Guallol 58 oot ustdell BB W Woretdl 2, 06

IYUELEL Blcfall [@get et (electroplating of metal) W2 Gullall B,

iy Steadoe eHllslAe 30l (imidazoline derivative).
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Ern_ﬂ SARDAR PATEL UNIVERSITY
B.Sc. (V™" semester) Examination October-2018
Subject : Organic chemistry { USO5CCHED1)
Date ; 22/10/2018 Time : 10.00 am to 1.00 pm

Day : Monday Total Marks : 70

Q. 1: Choose the correct option for the following. 10
1) Which of the following heterocyclic compound is not aromatic? -
a) Pyrrole  b) Furan c) Pyridine d) Piperidine
2) What is the hybridization of N-atom in pyridine.
a) sp’ b) sp ¢} sp d) dsp’
3) How many NMR signals would you expect from ethyl benzene?
a) 01 b) 02 c)o3 | d)o4
4) How many CMR signals would you expect from o-xylene?
a) 02 bh) 01 c)04 d)03
5) How many isomers are possible for CsHy, .
- a}02 b) 03 c) 04 d) 05
6) Which of the following is an example of conjugated diene?
a} 1,2-butadiene b) 1,3-butadiene ¢) 1,4-petadiene d) 1,5-pentadiene
7} Which of the following is the exampte- of homopolymer?
a) Nylon-66 b} SBR c) Dacron d) Saran
8} Which of the following detergent is used as optical brightner?
a) Tinopal RBX b}Miranol C,M c¢) IGEPON-T  d) None
9) Which of the following perfume is used as a deodorant for unpleasant odour of
v_arious goods,
a) Muskxylene b)Linalool c¢)Vanillin  dj Coumarin
10) Electrophilic substitution reaction of pyridine occurs at --—-,

a) 3-position  b) 2-position c) 2 & 4-position  d) 4-position
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Q. 2 : Answer the following shori questions (Any ten) 20

1) Explain the structure of pyrrole.

2) Give the synthesis of 2-amino pyridine by Chichibabin reaction.

3) Why pyrrole is less basikc than pyridineé

4) Why TMS is used as a standard for reference point in "HNMR spectroscopy?

5) Discuss the various aspects of CMR spectroscopy.

6) Predict the number of i} NMR signals from 1,1-dimethy! cyclopropane and
if) CMR signals from p-ethyl toluene.

7) What do you mean by co-polymer? Write only names of various class of co-polymer.

8) Define Plastic and efastomer.

9) What is vulcanization? Why rubber is vulcanised?

10) What are the advantantages of organophosphorous compounds?

11) Define: Perfume. Give the characteristics of good vehicle,”

12) Differentiate between stomach insecticide and contact insecticide.

Q.3 : Answer the following.
A) Give the synthesis of 2-methyl quinoline by skrup method. 03

B) Discuss why nucleophilic substitution reaction in pyridine is preffered at 2 and 4-positions. 04

C) Arrange the increasing basicity order for pyrrole, piperidine and pyridine and give detail 03

explaination of your answer.

OR

Q.3 : Answer the foltowing.

A} Why electrophilic substitution reaction of pyrrole occurs mainly at 2-position and notat 04
3-pbsition?

B) Give the synthesis of 1-methy! isoquinoline from benzene, 03

03

C) Give the detail stepwise synthesis of 3-carbethoxy-2,4-dimethyl furan from eth\}i aceto

acetate and a-chloro acetone by Fi‘est-Benarly synthesis.

@_



Q. 4 : Answer the fol|owing.

A) Deduce the structure of compound having following spectral data. Lable all kinds of
carbons/protons and give appropriate explanation for the structure.

i)Molecular Formula : CgHy,0,
IR (cm™) : 3400, 1620, 1250, 1050, 820.
*HNMR ( 8, ppm): a) 7.2, 4H, Singlet
b} 4.4, 2H, Singlet
c) 3.8, 3H, Singlet
d) 3.6, 1H, Singlet

iifMolecular Formuta: CoH1,0
iR {em™} : 3050, 2900, 1610, 1510, 1450, 1375, 1260, 1180, 1120, 1060, 830-850.

"HNMR { §, ppm): a} 1.3, 3H, Triplet
b) 2.2, 3H, Singlet
¢} 3.9, 2H, Quartet
) d) 6.8, 4H , Quartet
B} Discuss proton coupled and proton decoupled spectrum with suitable example.

OR

Q. 4 ; Answer the following.

A} Deduce the structure of compound having following spectral data: Label alt kinds of
carbons/ protons and give appropriate explanation for the structure,

i)Molecular Formula : C4Hy,0,
CMR { 8, ppm): a}15.0, Quartat
b) 61.6, Triplet
c) 66.6, Triplet
d) 72.1, Triplet

iifMolecular Formula : CgHy60; _
IR (cm™) : 3400, 3600, 3100, 1700, 1600, 1500, 1400, 1220, 920, 702-760.

*HNMR (8, ppm): a) 2.9, 2H, Triplet
b) 2.8, 2H, Tripet
€} 7.4, 5H, Singlet
d) 10.5, 1H, Singlet

B} Write a note on phenomenon of the splitting of NMR signals.

Q. 5 : Answer the following,

07

03

07

03

10

What are dienes? Give the classification of diene. Discuss the addition of HBr to 1,3-butadiene

at -80°and 40° temp. with potential energy diagram. Also give distinguishing features of

addition and condensation polymerisation.

OR

¢
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C. 5 : Answer the following.

What is co-ordination polymerization? Give the mechanism for polymerization of styrene in

10

presence of sodium metal and naphthalene, Explain the importance of Ziegler-Natta catalyst in

co-ordination polymerization. Also justify with suitable example that conjugated dienes undergo

1,4-addition preferentially over 1,2-addition during electrophilic addition reaction.

Q. 6 : Answer the following.

A) What are insecticide? Give the classification of insecticide and discuss any one of them in 04

detail.

B) Give the synthesis and applications of the following from cheapest raw material.
i} Compound mainly used to impart sweet hay like odour.
i} Compound used as insecticidal additive to seed desinfectants.
OR
Q.6: Answer the following.
A) What is fixative? What is the main function of fixative? Discuss in detail about animal
fixative,
B} Give the synthesis and applications of the following from cheapest raw material.
i} Compound used in electroplating of metal, -

i} Detergent of imidazoline derivative.

ity K
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Characteris__tic Infrared Absorption Frequencies

[ Bond Compound type Frequency range, e
’ C-H Alkanes 2850-2960
. 1350-1470
: CH. Alkenes 3020-3080 ()
675-1000
C-H Aromatic rings 3000-3100 (m)
h , 675870 .
CH Alkymes 33
c=C Alkencs 1640-1630 (v)
Alkynes 2100-2260 (v
Aromatic rings 1506, 1600 (v)
Alcohols, ethers; carboxylic notds esters 1080-1300

Aldehydes, ketones, carboxylic acids,
¢sters

1690-1760

Muanomeric afcohols .phenols

3610-3640 (v)

Hydrogen bonded alcohols, phenols 3200-3600 (bropd)
. Carhoxylic acids 2500-3000 (broad)
Amincs 3300-3500 {m)

Amines 1180-1360
Nitriles 2210-2260 (v
Nitro compounds 1315-1560
1345-1385




AT T U e s PRSP

“haracteristic sbsarption for dienes ji e i C"ﬁaracteﬁsﬁq absnifpﬁan for o, B-unsaturated

Bass valuc for heferoannular diene -

Base value for homoanauler diene
Increragnts for * -
Bouble bond extending conjugation
Alkcy! substituent or ring residue
Exogyelic double bond
Polar groupings: OA¢
' OAlk
SAlk
Ci, Br '
N{Al),
Solvent comection®

5

+30

+5
+5.

+{

+3
60
+0

24,

+6 .
+3)

———— e

Acurz = Total'

Characteristic absorption for substituted

L

!

H

- benzene derivatives
! A?.ﬁ“
ATCORArCHOJATCO,B/AICO.R (nm)
Pareat chromdphore; Ar = CH; -
-G = Alkyl or ring residue, s.5., ArCOR) 16
G = H, (ArfCHO) : . 250
G = OH, QAIK, {ArCO,H and ArCO,R) 230 -
Increment.foreach substituent on Ar:
-—-Aikyl'gg ring residue o, m- 43
L . P +10
" —OH, —0CH,, —O0Alk oy me 47
' T p- 125
~—0* (exyanion) o +11
m- +20 -
p +78
-0 oam 40
[ +10
~Br e m- +2
p +18
—NH, ; o, m- +)3
P 4+ 38
"—NHCOCH, 0y M- L +20
. . P 445
_ —NHCH, ’ p- +73
T =N(CH,), 0, M- 420
P +B5

carbonyl compounds

[ S

B e . - 8 «
B—é=(,:-cl=a0 and 5~(!-7~=(1-(i:'-=é':-*{§:=’(

Enons Dicnone ,
"Base values (om)
Acyelic &, f-unsaluraled kelones 218
Six-membered cyclic a,f-unsaturated ketones )
: . ‘ T C HH
Five-mombered cyclic a,8-vusaturated ketones )
: .2
o,A-Unsalurated aldehydis - o
ap-Unsaturated carboxylic aniqs and ¢sters 195
. Increments for :
Doyble bond extending conjugation 430
Alkyl group, ring residuc o ' +10
' 412
. vand higher +18
Polar gfoupings: —OH o +35
' . +30
& . - +50
—0QAC a8, 4+ 6
—QMe a 135
B A +30
¥ +17.
& +31
—~84lk g 85
-} a *1S
a +12
—FBr @ +25
B +30
~NR, B +95
Exoeyclic double bond +5 ;
Homodiene component! : +3§



*(abifts for terminal and internal systems

13C Shifts for some linear and branched

(P T)

S e
P X chain alkanes
m/\}/\? -m/'\(%/'\m R o e gt
Tennahes! Lofgrmel Compomnd Ci C2 C3 (¢ o4
' = Ertvns -i\g
Y Teodted kel Yebead taser e Propune 158 163 1sg
CH, +9 .+ 6 510 +8 -2 Botne B4 B2 232
CHesCH, 420 + 6 -5 Pestuse B9 28 U7 ns ny
CeCH  + 45 + 83 ~15 Beowe K1 D1 122 s ong
0K 401 w6 +3 +2 -2 Heplaw W1 222 26 7 . ms
onoe +25 +0  +3 +3 -1 Octane 2 12 %6 200 49
ODOR +20 +17 o+ 3 42 -2 Noutpe M2 133 6 9 aa
oo +13 2% 4+ 2 Decing MI B2 26 sa s
CONN, %) + 23 ~05  froboans HS 24 :
COR +30 4 3 +1 =2 Isopentaye 2% N1 wmo g
CHO +§; ) 2 .y —g Dohaxnse 322,1.? 280 €0 M 143
Phedyt - +] + '3 Neopintane T 81
OH +48 +4l +10 + 8 =5 20Dinsthyiutme B1 306 385 g9
OR +53 5 4+ 5 =4 115 28 %9
QCOR +51 445 L +5 3 -S-Mothybmm (82,
NH, +25 +§: +1 -i-lg —g 1935 M3
MHy +24 + +8 P8 5 2 aaTvimetybouns 274 Bl .3 6
FN S A S R T i vl O . %63 (145,
KR, 41 + 6 -3
f. 3 . Is ‘ -7
: +68 + ‘ +
'&O' +4 +1 . +3 +3 -3
SH +1 +1 +12 +11 -4 -
SR +20 + 7 -~3
¥ +59 +63 + 8§ t6 -4
a +31 32 411 0 =4
Bt 420 25«1 10 -3
g - +4 &l 2 -t




13C shifts for substituted benzenes
Rase value for benzene is 128.5 ppm

. Gl ) c‘fw
Babilioam {Atintiemal) Ci c2 o4 (ppuiz frean YO0}
i : ) 00 09 0o 0%
o, +93 +0.7 ~0f -39
134 0§ 0B =26 : ux(am
+381 ~25 LT -8
y + 2312 ~34 -4 =41 w (q.au
awCH +2) ~34 +42 ~03 1373 (&1, lia.s (CH,)
CunCH —88 +8$ +0,1 +04 840 (0, VR {SD)
CH, +111 -18 ~01 —14 . -
CH.OH +133 ~08 =05 -04 643
+7.1 ~040 ~00 ~30 BT (OH), 643 (Cida,
by TR
OH + 505 =127 +14 -73
ocH, +34 =144 +10 =17 34
OCH, +B4h ~$A +16 -53
o& 24 ~71 04 -32 235 (CH), 16,7 (Cxe0)
g)l +83 +12 +06 +55 20
gﬁu +78 ~04 ~04 +28 6 (CH,), 1957 (C=0)
gc‘m +4.1 +15 ~02 +18 1964 (Cel)
Ecn’ w8k +1% +07 +67
COR +25 +13 404 +49 o
Eom, +20 +12 -84 +48 S1O(CH), 1643 (Com )
Eq L 1688
+44 +29 +0.8 +70
LH; +40 -12 08 +34
=N =160 +34 +05 43 1183
NH, +182 ~124 +13 -9
H{CH ), $224 -157 +0A ~118 403
Nﬂgcl, #i11 -8 +02 -55
MO, +10.8 L) +09 +64
NwomaCe +5.1 =34 +12 =24 13935
F +38.1 ~143 +09 ~4.5
a +64 +02 +10 -2
Rr ~54 +14 +22 ~1.0
I =32 +95 +25 ~713
o +26 -1 +04 +34
§H +23 +06 +02 ~33 ’
8CH, +504 -1 +04 ~3% s
SONH, +154 -29 +04 +33
SKCH ), +134 +44 -1l ~Li




Influence of functional group X on the chemical

* néarby carbons in aikane chains'

) O T gy o
e f§

shift position (8} of

o-ghift

X

~CH, 9 & 3 9 “3 -
—R: see table 3.11 e
il CH, - ! - - 5 -6
QU:!OﬁBJ*CH; 6 ~ _ 0 :
{in cyclohexanes) o
—CH=CH, 22 16 12 2 Y
—C=CH 4 _ ) , o
—CgHy, —Ar 43 17 T 10 -3
~F 70 - - 8 3
—d 31 35 42 10 -5
~Br ’ 19 28 57 T 4
= ' -7 w0 - - 1 -3
~NH,, —NHR, —NR, 29 24 18 ‘1 i
~~NQ, " 62 - . 3 _é
~NHCOR, —~NRCOR 10 - - 0 o
—.-NH;" i ' 28 _ _ 7 .3
~CN 3 4 — 2 -3
“SH 5 . __ ) S
—oH . 50 s . 40 5 -3
Ok : 50 24 17 10 )
—0COR , 52 50 45 7 -6
ucodH'.mmoR.w—OON< 20 16 13 2 -3
~COR,—CHO . 30 74 17 3 -3
""SO,H,—?SOQN\ : 50 - - 3 0

(P17




Influence of functional group X on the chemical shift positions (3) of
nearby carbons in atkene groups and benzene rings

benzete (§ 128)

Base values:  slhylene (6 123) and
X SCeet (fpso}. . .
x\— et thto
SN ——ptla
C—-1 Co2 ' \\pam
t Alkenes ‘Benzenes ;
IC-— 1 Cor) C-«| aFtho mela mm‘—!
{pso)

~CHy 10 ~8 9 0 0. -2
R, L~ 16 -8 15 0 0 -2
R, M 23 -8 2 0 0 -2
~CH= CH, 15 -6 9 0 0 -2
~CHESCH - - -6 4 0 0
- =CeHs, =AT 13 -1 13 -1 ! -1
—ft 15 ~34 33 ~14 1 -$
-l 3 ~b 6 0 § -2
—He -8 -1 -5 3. 2 =2
-~ 38 7 -32 10 3 -1
~NH, - - 18 ~13 1 ~10
—NHR. -~ - 20 =14 1 ~10
~NR; - . - 22 ‘=16 } -10
N, 22 -1 20 -5 ! 6
~NHCOR, —NRCOR - - 10 -1 1 -4
—CN ~18 15 ~16 4 I 6
. ~5H - - 4 | i -3
O - - 27 -13 I T
QR d 29 -39 30 ~15 1 -3
- OCOR o 18 -21 23 -6 1 -2
~000H.-000R,-CON< 4 9 2 2 0 $
~OR, =-CHO 14 i3 9 [ i 6
--50-,H.-=-804N< - - 16 0 0 4
—PMs, - - 14 1.6 0 =1
—PAL - - 9 5 0 9



