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BIOMOLECULES (AMINO ACIDS AND PROTEINS)

Proteins: The name protein istaken from the Greek word "proteios’, which means"first". Of all
chemical compounds, proteins must almost certainly be ranked first, for they are the substance of
life.

Proteins make up alarge part of the animal body, they hold it together and they run it. They are
foundinall living cells.

Chemically, proteinsare high polymers. They are polyamides and the monomersfrom which they
arederived arethe o - amino carboxylic acids. A single protein molecule containshundredsor even
thousands of amino acid units. These units can be of twenty-odd different kinds. The number of
different combinations, i.e., the number of different protein moleculesthat are possible, isamost
infinite.

Bifunctional compounds having an acidic corboxylic group & abasic amino group are known as
amino acid.

There are 20 amino acids commonly found is proteins and are standard amino acids. All are

o. amino acids. Most of them have 1° amino group.(—NH,). However prolineisa2° amino.

@\COOH

Proline [P]
(Gly) Glycine[G] Alanine[A] Phenyl alanine [F] Proline[P] (a-imino acid)
All amino acidsare chiral moleculeswith atleast onechiral carbon (except glycine, H,N®CH,COO ).
Except Glycineall other amino acids are optically active & canbeassgned D & L configuration.

CH,—COOH Me—CH—COOH Ph—CH,—CH—COOH

NH, NH, NH,

COOH COCH
H+ NH, H2N+H

CHj CH,4

D-Alanine L-Alanine

Classification of Amino acids

v v v

Occurance Requirement Chemical Nature
—> Natural —> Essential —> Neutral
—> Synthetic —> Non Essential —> Acidic

> Semi Essential > Basic

Based on requirement.
Essential amino acids can not be synthesized in human body so dietary intakeisrequired. For any
human being 1 gm aday isrequired.

Semi essential amino acids can be synthesized in human body but dietary intakeisrequired during
growing stages(when more of cell divisionisrequired).

For example: Early childhood, pregrancy and lactating mother.

Non essential amino acid - Body can synthesize them.

Based on chemical nature

Neutral - Amino acid having equal number of NH,, and COOH.

Neutral amino acids are further classified as polar and nonpolar depending on whether their side
chains have polar substituents (for example, asparagine with an NH,CO group) or are completely
hydrocarbon in nature (for example alanine, valine etc.).

*

Biomolecules || EEEG



JEE-Chemistry

Acidic - Amino acid having more COOH than NH,, group.

For example : Aspartic acid and glutamic acids, each with a second CO,H in their side chain are

acidic amino acids.
Basic - Amino acid having more NH,, than COOH group.
For example: Lysine, arginineand histidine)

ALLEN .

A -1. Neutral amino acids (with nonpolar side chains)
STRUCTURAL ISOELECTRIC
NAME ABBREVIATIONS FORMULAE POINT[p!]
NH,
@Glvcine* * /
Glycine* Gly(G) H2C\ 6.0
Cf O
oH
. NH,
Alanine** Ala(A) H, C7CH: 6.0
C=0
“OH
1 0
Vdine va(V) H;C—CH — C —NH,
L. ¢=0 6.0
3 OH
Leucine* Leu(L) H3C—$H — CHy— C—NH, 6.0
CH, ¢=0
OH
. CH; NH,
| sol eucine* el 6.0
CH,CH,CH—CHCO,H
NH,
Methionine* M
fonin Me(M) CH,SCH,CH—CHCO,H >7
NH
@@proline Pro(P) CO,H 6.3
Pheny!alanine* ITIHZ
Phe(F) QCHZ—CHCOZH
55
e
*
Tryptophan Trp(W) @U—CHZ—CHC%H
I}I 59
H
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. ALLEN Biomolecules
A -2. Neutral amino acids (with polar, but nonionized side chains)
NAME ABBREVIATIONS STRUCTURAL ISOELECTRIC
FORMULAE POINT[p!]
0 NH,
Asparagine** Asn(N) HN—C—CHs— Cgc I 54
“oH
Q@ /N
Glutamine** GIn(Q) HoN—C—CH7-CH;— CHC o 5.7
“oH
~NH,
Sering** Sex(9) RO~ L 5.7
“OH
A -3. Neutral amino acids (with polar, but nonionized side chains)
NAME ABBREVIATIONS STRUCTURAL ISOELECTRIC
FORMULAE POINT[p!]
OH NH
Threonine* Thr ]2 5.6
CH,CH-CHCO,H
ok K NHy - Q 5.7
Tyrosine* Tyr(Y) HO—@ -CHy CH—C-OH :
Cystei Cy 'T'HZ
eine s
HSCH,~CHCO,H 51
+ Cystine Cys—Cys r?le NH,
HOOCCHCH,S-SCH,CHCOOH
B - Acidicamino acids (side chain with carboxylic acid group)
NAME
ABBREVIATIONS STRUCTURAL ISOELECTRIC
FORMULAE POINTI[p!]
Aspartic acid** Asp(D) 0 NH, 9 -
HO—C—CH5-CH—C—OH :
o NH
Glutamic Acid G'U(E) 0= lC—CHZ—CH2—C< 2 3.2
C=0 -
OH \OH
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C - Basicamino acids (side chain with nitrogenous basic group)
NAME ABBREVIATIONS| STRUCTURAL FORMULAE ISOELECTRIC
POINT[p!]
. /NH2
Lysine* Lys(K) H,N - CHy~CH5CHy;~CHz CH 9.7
C=0
“oH
. NH ,NH,
Arginine* Arg(R) H,N— C—~NH-CHy CHy CHZ—CI\{C . 10.8
ol
—_NH,
e CH,~CH
L . N N
Higtidine* His(H) |k || COOH
7.6
\
H

Note:

**

@@

@

Amino acidswith an asterisk are essential amino acids.

Amino acidswith an asterisk are non essential amino acids.
At pH =7, Asp and Glu have anet negative charge and exist asanions. At pH =7, Lysand Arg
have anet postive charge and exist as cations. Rest of theamino acidsat thispH existintheneutra

form.

Structurally, in cystine, the two cysteine molecules arejoined through sulfur (disulfide linkage).
Prolineisan a-imino acid, all amino acidsare primary amines except prolineand 4-hydroxyproline,

which are 2° amines.

Except Glycineall other amino acidsare optically active.

Pr epar ation of amino acids

(a) Gabriel Phthalimidesynthess

Good yields of amino acids are generally obtained by the Gabriel phthalimide synthesis; In this
method o - halo esters are used instead of o - halo acids.

0
I

N kol C
N~ K + CI-CH,COOC,H; ———> N- CH,COOC,Hj
c” c”

I
O

Potasium
phthalimide

0
I

I
O

HCI , H,0

CI™ "H,N — CH,COOH + phthalic acid
Glycine hydrochloride
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(b) Amination of a - Halo acids
Sometimes an a. - chloro or o - bromo acid is subjected to direct ammonolysis with excess of
concentrated ammonia.

Br,, P NH -
CHyCH,COOH —o 2> CH,CHCOOH 2(X%59) , CH,CHCOO
@
Br o NH,
o.-Bromopropionic acid Alanine (Z.1.)
(© From diethyl malonate
C|:OOC2H5 ﬁOOCsz
CH.CH.CI
Na'| ©3CH ————=» CH- CH,-C;H;
COOC,H; COOC,H, (i) NaOEt
Sodiomalonic ester Ethyl benzylmalonate ) Br+2
(i) H
?OOH <
NH,(excess heat
CeHsCHzCHCOOe < o ) CGHSCHzﬁ:HCOOHT BI’—Cll— CH,CgH;
2
NHY Br COOH
Phenylalanine (Z.1.)
35% overall yield
(d) Strecker'ssynthesis
Strecker's synthesisisalso used for preparing o - amino acids
e <)
0 oA N-H  IN—H NH, ~ NH,
| 1.0 I CN | Ho | H,0 |
R-C-H + NH,—*~——=R-C-H — R-C-H R—C—H—>R—(|?—H
a.-amino nitrile  a-amino acid
(e Using KOOP synthesis
Br ? NH 'THZ
| I
CH,COOH-£5 CH,—COOH—2M30_5 CH—COONa——> CH—COONa 25> CH,

COONa
Propertiesof Amino acids
Although the amino acids are commonly shown as containing an amino group and a carboxyl
group, H,NCHRCOOH, certain properties, (both physical and chemical) are not consistent with
thisstructure
Physical properties
In contrast to amines and carboxylic acids, the amino acidsare nonvolatile crystalline solids, which
melt with decomposition at fairly high temperatures. They areinsolublein non-polar solventslike
petroleum ether, benzene or ether and are appreciably soluble in water. Their agueous solutions
behavelike solutions of substances of high dipole moment dueto existance.

*
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Amino acidsasdipolar ionsaszwitter ion

Acidity and basicity constant are ridiculously low for -COOH and -NH,, groups. Glycine, for
example, hasK ;= 1.6 x 1029 and K, = 2.5 x 1072, whereas most carboxylic acids have K values
of about 10~ and most aliphatic amines have K, values of about 10,

All these properties are quite consistent with adipolar ion structurefor theamino acids (1)

<) —
H 3N—C|IH—COO

Aminoacids :F\:ji polar ions (Zwitter ion)
Physica properties- melting point, solubility, high dipole moment - are just what would be expected
of such a salt. The acid-base properties also become understandable when it is redlized that the
measured K actually refersto the acidity of an ammoniumion, RNH,",

@& _ + _
H3NC?—|COO + H,0 ﬁé H,O + H?_NC|:HCOO
R R

Acid

&)
[H.0 1[H,NCHRCOO]

a

@
[H,NCHRCOO®]

When the solution of an amino acid is made alkaline, the dipolar ion (I) is converted into the
anion(l1). Thestronger base, hydroxideion, removesaproton from theammoniumion and displaces
the weaker base, the amine.

@ _ _ _
H,NCHCOO™ + OH~ ———> H,NCHCOO + H,0

I
St R () Stronger ngak(er) Weaker
;iri]ger base base acid

+ +

H @ _H )
H,NCHCOO =——= H;NCHCOO ——— H;NCHCOOH
| OH | OH |
R R
(1) (1) {an

Anion Ampholyte Cation
Wherever feasible, we can speed up a desired reaction by adjusting the acidity or basicity of the
solution in such away asto increase the concentration of the reactive species.
| soelectric point of amino acids

What happenswhen asolution of an amino acid isplaced in an e ectricfield depends upon theof the
solution.
H' @ Ht @
HZNCPCOO_? H3NC|2HCOO‘ ﬁ? H3NC|2HCOOH
R K, R Ke. R .
(1A ? () (Z.1) (1) c
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Ans.

In quite alkalinesolution, anions (1) exceed cations(l11), and thereisanet migration of amino acid
toward theanode. In quite acidic solution, cations (111) arein excess, and thereisanet migration of
amino acid toward the cathode. If (1) and (111) are exactly balanced, thereisno net migration ; under
such conditions any one moleculeexistsasa positiveion and asanegativeion for exactly the same
amount of time, and any smal movement in the direction of one el ectrodeissubsequently cancelled
by an equal movement back towardsthe other electrode. The hydr ogen ion concentration of the
solution in which aparticular amino acid doesnot migrateunder theinfluenceof an electric
field iscalled theisodectric point (pl) of that amino acid. Theisodectric point (pl) isthepH at
which theamino acid existsonly asadipolar ion with net charge zero.

For glycine, for example, theisoelectric pointisat pH 6.1.

An amino acid usualy showsits lower solubility in a solution at the isoelectric point, since here
thereisthe highest concentration of thedipolar ion. Asthe solution is made more alkaline or more
acidic, the concentration of one of themore solubleions, (11) or (111) increases.

z1] [H® ATT[H®
o= I k=B apan =9
[z.|.La[H®] _ Kﬁ;([%E]DI] [H®]? =Ka, & Ka,
Ka; Ka,
on taking antilog pl = i ;P

An amino acid having —COOH group more than NH,, group or such amino acid havepl lessthan 7.
An amino acid having more—NH,, more than COOH group such amino acid have pl morethan 7.

Write the structure of alanineat pH 2.5, 10.5 and 6.
Electrophoress

The movement of charged molecules (like amino acid) under the influence of an electric field is
called electrophoresis. Electrophores s separates amino acidson the basis of their pl values.
Amino acid ispositively charged (moves towards cathode) if pH of the solution < pl

Amino acid is negatively charged (movestowardsanode) if pH of the solution > pl

How will you separate aternary mixture of arginine, aanine & aspartic acid?

A few drops of a solution of an amino acid mixture are applied to the middle of a piece of filter
paper. When the paper is placed in a buffer solution (pH = 5) between the two electrodes and an
electricfiddisapplied then arginine & alaninewith pl > pH move towardsthe cathode and aspartic
acid with pl < pH moves towards the anode. Out of arginine & alanine, alanine will move dowly
towardsthe cathode due to | esser positive charge.

*
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Before electrophoresis After electrophoresis

@

— Buffer solution
: (pH=5)

Mixture of arginine I
+ alanine + aspartic acid
Figure (i)

® = arginine (pl = 10.76) H,NCNHCH,CH,CH,CHCO

— Buffer solution
(pH=5)

NH, o)

o

&)
O NH,

I
= alanine (pl = 6.02) CH,CHCS

ol
NH,

© = aspartic acid (pl = 2.98) 0

Figure (ii)

General reactionsof amino acids

@

Reactionsdueto—NH, group

H
HBr 5 R i COOH
NH,Br®
MeCOCI, r_|coon
NHCOMe
H
ACO R——cooH
H [
NHCOMe
R COOH—>
H
NH NaNG, I
2 > R——COOH
OH
H
NOCI _, r i COOH
Cl
H
NOBr . R i COOH
Br
H H
¢4’—COOH HCHO, I cooH Sorison'stitration method.
NH, NH = CH,

C|2H2—COOH —PhCOCl_, cH,—COOH
NH, NH—Cﬁ—Ph
Hipuric acid

I I o
CCH,CHCO

ol
NH,

Reactionsisused to block —NH,, group during volumetric analysisin.
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)] Reactionsdueto— COOH group.

H

Rﬁ@"' > R i COOR
NH

NaOH | NaOH . o _|
CaO/A
H

R+ COOH S NAHCO, _ Na salt

NH, H

— CHOH
NH,
H
—CONH,
NH,

3 Heating Effect
) Heating of amino acids|eadsto intermolecular dehydration to form cyclic diamides.

I
CHZ—C O
i . —X
I|\IH —2220 NH N —
—C/ O
|
o)

(i) When alanineis heated, then two diastereomers are obtained. One of them (trans) isnot resolvable.

2MeCH(NH,)COOH —o—=* 2HO }< >{ }( q

Cis (Racemic) Trans (Meso)

(@ii)  When B - amino acids are heated, a., 3 - unsaturated salt are formed.
RCHCH,COOH—2—» RCH = CH-COONH,
NH,
(iv)  v,9,e - amino acidswhen heated alone givesy, & - lactam and polymer respectively. Thereason for

the formation of polymer isthat when ¢ - amino cyclisesintramolecularly, it leadsto large angle
strain within the compound

0 0O
OH Heat
NH, N-H +H,0

y- lactam
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(4)

0
// 0
C-OH Heat
||\1 -H H,0 N-H
H

5- lactam

@
N HS(CHZ)SCOOeLv —NH(CH2)5—|C|: —NH(CH2)5—|(|3—NH(CH2)5C—
Q/_\/\g O
Nylon 6

Peptide

A peptideisakind of amide formed by intermolecular reaction of the amino group of one amino
acid and the carboxyl group of a second amino acid. Dipeptides are made from two amino acids,
tripeptides from three amino acids, etc, which may be thesameor different. If therearethreeto ten
amino acid residues, the peptideisalso called an oligopeptide.

If they give 3to 10 amino acid they are oligopeptide

If they give 11 to 100 amino acid they are Polypeptide

For morethan 100 it isMacropeptide

e Peptidescan be prepared by blocking technique

Il Il Il Il
NH,—CH,—C—OH + H,N—CH,—C—OH —— H,N—CH,—C—NH—CH,—C—OH
Gly-Gly

®
PhCOCI ROH/H (A-Dipeptide)
—HCI _HZO +
H,O/H

I I I Il Il I
Ph—C—NH—CH,—C—OH H,N—CH,—C—OR—2—5 Ph-C-NH-CH,~C-NH-CH,~C-OR

Firstly, theamino and carboxy! groupsthat are not to be linked in peptide bonds must be bl ocked to
make unreactive.
Abbreviated name of amion acid with free NH,, iswritten first.

I N
HOOC —cl:H ~NH-C-CH,-NH, Dipeptide

Me
Gly-Ala[Glycine Alanine]
By convention, theamino acid with thefree amino group (N-terminal) iswritten at theleft end and
the onewith the unreacted carboxyl group (C-terminal) at theright end.

@)
I | _ :
HZN—(ltH—C—N H-CH,-C-OH Ala-Gly [Alanine-Glycine]
Me

¢ When different amino acidsareinvolvedin pepetide formation.
Then total number of polypeptide possible= X"

[X =typeof amino acid interacting,

n = number of amino acid molecule areinteracting.]
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Q. Glycine can form how many Dipeptide ? [Ans. One]

Q. Glycine can form how many Tripeptide ? [Ans. One]

Q. Glycine and Ala can form how many Dipeptide ? [Ans. Four]

Q. Gly, Ala, and Phenyl Alacan form how many Dipeptide? [Ans. Nine]

Q. Gly, Ala, can form how many Tripeptide ? [Ans. Eight]
A polypeptide with more than hundred amino acid residues, having molecular mass higher than
10,000 iscalled aprotein. However, the distinction between apol ypeptide and aprotein isnot very
sharp. Polypeptides with fewer amino acids are likely to be called proteins they ordinarily have a
well defined conformation of aprotein such asinsulin which contains 51 amino acids.
Structure of Proteins
Proteins can be classified into two typeson the basi s of their molecular shape.

@ Fibrousproteins
When the polypeptide chainsrun parallel and are held together by hydrogen and disul phide bonds,
then fibre-like structure isformed. Such proteinsare generally insolublein water. Some common
examplesarekeratin (present in hair, wool, silk) and myosin (present in muscles), etc.

(b) Globular proteins
Thisstructure resultswhen the chains of polypeptides coil around to give aspherical shape. These
areusually solublein water. Insulin and albumins are the common examples of globular proteins.
Structure and shape of proteins can be studied at four different levels, .i.e., primary, secondary,
tertiary and quaternary, each level being more complex than the previousone.

0] Primary structure of proteins : Proteins may have one or more polypeptide chains. Each

(i)

polypeptidein aprotein has amino acids linked with each other in a specific sequenceanditisthis
sequence of amino acidsthat is said to be the primary structure of the protein. Any change in this

primary structurei.e., the sequence of amino acids createsadifferent protein.
Secondary structureof proteins: The secondary structure

of protein refersto the shape in which along polypeptide

chain canexist. They arefoundto exist in two different types

of structuresviz. a-helix and 3-pleated sheet structure. These

structures arise dueto theregular folding of the backbone of
the polypeptide chain due to hydrogen bonding between

T
— C — and — NH — groups of the peptide bond.

a-Helix is one of the most common ways in which a
polypeptide chain forms all possible hydrogen bonds by
twisting into a right handed screw (helix) with the— NH
group of each amino acid residue hydrogen bonded to the

N

/C = O of an adjacent turn of the helix asshowninfigure.

o-Helix structure of proteins

In B-structure dl peptide chains are stretched out to nearly maximum extension and then laid sde by
sdewhich areheld together, by intermolecular hydrogen bonds. The structureresemblesthe pleated
folds of drapery and thereforeis known as [3-pleated sheet.

*
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(i)
(i)

(iii)
(iv)

(iii)

(iv)

N,
HCR HCR I—éCR
_ _C = ~
S\ H-O S OO H
RCH  RCH RCH
\\H Vs \\O \C O\ Cs
. N / ~N ~
N SHGN O ©
HCR HCR HCR
=C -C ;é:

[3-Pleated sheet structure of proteins
lonic bonding : between COO and NH,* at different sites.

H-bonding : mainly between side-chain NH, and COOH, also involving OH's (Of serine, for
example) and the N—H of tryptophan.

Weakly hydrophobic Van der Waal's attractive forces engendered by side-chain R groups and
Disulfide crosslinkages between |oops of the polypeptide chain.

Thesamekind of attractiveand repulsive forcesresponsiblefor thetertiary structure operateto hold
together and stabilize the subunits of the quaternary structure.

Tertiary structureof proteins: Thetertiary structure of proteinsrepresentsoverall folding of the
polypeptide chainsi.e., further folding of the secondary structure. It givesriseto two mgjor molecular
shapesviz. fibrousand globular. The main forceswhich stabilisethe 2° and 3° sructuresof proteins
are hydrogen bonds, disul phide linkages, van der wallsand el ectrostatic forces of attraction.

Quater nary structureof proteins: Some of the proteinsare composed of two or more polypeptide
chainsreferred to as sub-units. The spatial arrangement of these subunitswith respect to each other
isknown asquaternary structure. Example : Heamoglobin, Chlorophyll.

According thetheir biological action, they are classified as enzymes, hormones, antibodies, etc.

Protein found inliving system with definite configuration and biological activity istermed
as native protein. If a native protein is subjected to physical or chemical treatment, which may
disrupt its higher structures (conformations) without affecting its primary structure, the proteinis
said to bedenatured. During denaturation, the protein mol ecul e uncoilsform an ordered and specific
conformation into amore random conformation leading to precipitation. Thusdenaturation leadsto
increasein entropy and lossof biological activity of the protein. The denaturation may bereversible
or reversible. Thus, the coagul ation of eggwhite on boiling of egg proteinisan exampleof irreversible
protein denaturation. However, in certain casesit isfound that if the disruptive agent isremoved the
protein recoversitsoriginal physical and chemical propertiesand biological activity the reverse of
denaturation isknown asrenaturation.

ALLEN .
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Biomolecules
Test Of Aminoacidsand Proteins
1. Biurate Test 2.Nin hydrin Test 3. Xanthoproteictest
4. Sakaguchi test 5. Millon's Test
Biurate Test

Addition of avery dilute solution of CuSO, to an alkaline solution of aproteinisdone. A positivetest
isindicated by the formation of apink violet to purpleviolet color.
The name of test is derived from a specific compound, biuret, which gives a postive test with this
reagent

T

H,N—C—NH—C—NH,

biuret
When a protein reacts with copper (I1) sulfate (blue), the positive test isthe formation of a violet
colored complex.

N
R QO N ,
CH—C—N—| +Cu* ——> cul
N :
-

:Elj'—H
H

(Violet)

Thebiuret test worksfor any compound containing two or more of the following groups.

0 0 NH S
—(|3|—NH— —|C|Z—N H, —CH,—NH, —E—N H, —|C|Z—N H,
Nin hydrin Test
The ninhydrintest isatest for amino acids and proteinswith afree—-NH,, group.
Amino acids are detected by ninhydrin test. All amino acids give violet - coloured product with
ninhydrin (triketo hydroindene hydrate) except proline and 4 - hydroxy proline, which givesyellow
colour withit.
When such an—NH,, group reactswith ninhydrin, a purple-blue complex is formed.

@) 0 0O

R O
Nl OH Q
HN—CH—C—OH + 2 — N + R—C—H
OH

@) @) @)
(Purple-Blue)

The same violet coloured dye forms from al o - AA's with 1° amino groups because only their
nitrogenisincorporated intoit. The 2° amines prolineand 4 - hydroxyproline givedifferent adducts
that absorb light at adifferent and thus have adifferent yellow colour.

Xanthoproteictest
Thistestisused for aromatic amino acidswhich give positive result from other amino acids. Such as
tyrosine, and tryptophan gives Xanthoproteic test, phenyl alanine does not respond with thistest.

*
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Principle:

Xanthoproteic test isused to detect amino acids containing an aromatic nucleus (tyrosine, tryptophan
and phenylalanine) in a protein solution which gives yellow color nitro derivatives on heating with
conc. HNO,. Thearomatic benzene ring undergoes nitration to give yellow colored product. Pheny-
lalanine gives negative or weakly positive reaction though thisamino acid contains aromatic nucleus
becauseitisdifficult to nitrate under normal condition. On adding alkali to thesenitro derivative salts,
the color changefor yellow to orange.

Tyrozine 8]

O
oH . .
T . HNG | —— MNH;
hH: & HO
HO

NEI2

T n}hl 1411

+ c. I-E‘{Dj —

Sakaguchi test

The Sakaguchi test isachemical test used for detecting the presence of argininein proteins Sakaguchi
reagent consistsof o-Naphthol and adrop of sodium hypobromite. The guanidinegroupin arginine
reactswith Sakaguchi reagent to form ared-col oured complex.

Sakaguchi Reaction

Br
NHz\CéNH oH ? NH
I{I H +NaBro _ Br O o
| +2 - I
o+ e O b
— NaBr CH
c|:|—|—NH2 a-naphthol —2 NaOH I :
COOH CI:H_NHZ
L-Arginine Red compound o

ALLEN .
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5. Millon's Test
Millon'sreagent isan andytical reagent used to detect the presence of soluble proteins. A few drops
of thereagent are added to the test solution, which isthen heated gently. A reddish-brown coloration
or precipitate indicatesthe presence of tyrosineresidue which occur in nearly al proteins

@]
OH
HO NH2 Tyrosine Here R=—CH,CH(NH,)COOH.
HNO
R@—DH 2[R Q—DH D RQO
\
N=0 N—OH

reddish-brown colored complex
Sanger'sMethod of sequencing of Amino acids of polypeptide chain
ItisN-terminal amino acid analysis
Sanger'sreagent (1-fluoro-2,4-dinitrobenzene)
Step 1 React the peptide with areagent that will selectively label the N-terminal amino acid.
Step 2 Hydrolysethe protein.

Step 3 Determine the amino acid by chromatography and comparison with standards.
NO,

©/ HZMI\
DNFB

ALHF

NO, y O R® 4 O
N N

%N)\"/w)k

/©/ rR! H o R
Bngo+

O,N

NO,
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CARBOHYDRATES

Carbohydrates (hydratesof carbon) are naturally occuring compoundshaving general fomuIaCX(HZO)y,
which are constantly produced in nature& participate in many important bio-chemical reactions.

Ex.- Glucose CsH,,04 Cs (H,0)4
Fructose CeH;1,04 Cs (H,0)
Celluloseand Satrch  (CgH,,O),,  (C4 (H,0)5),

e Sucrose (Cane suger) - C,,H,,0,,, and
o Madtose (Malt Suger) C,,(H,0),,

But some compounds which have formula according to CX(HZO)y are not known as carbohydrate
Ex. CH,O Formaldehyde
C,(H,0), Aceticacid
C;(H,0), lacticacid
There are many compounds, which shows chemica behaviour of carbohydrate but do not confirm
the general formula C,(H,0), suchas- C.H,,0, (2—deoxyribose),  CsH;,0; (Rahmnose)
C.H,,Of (Rahmnohexose)

Modern Concept : Carbohydrates are polyhydroxy aldehyde or ketone
or
Substanceswhich yield these (pol yhydroxy a dehyde
or ketone) on hydrolysis

o Carbohydrates —H0'H"_, Polyhydroxy aldehyde or ketone
e Carbohydrates are also known as Saccharides.

¢ Inplantscarbohydrates are synthesised by photosynthesis
Classification of carbohydrates:

Carbohydrates
I
) Sugar _ Non Sugar (Polysaccharide)
(Sweet in taste, crystalline & soluble in water) tasteless, amorphous solid
| insoluble in water
¢ ¢ These yields many
Monosaccharides Oligosaccharides monosaccharides on acidic
hydrolysis
v v ¢ ¢ ¢ (C¢H,,05), + NH,O0 ——nCH,,0q
Aldose Ketose  pjsacch Trisacch. Tetra
Sucrose, maltose  Refinose

lactose

M onosaccharides: (Smplesugars)

These are the sugars which cannot be hydrolysed into smaller molecules.
General formulaisC H, O,

ExX. - Glucose, Fructose, Ribose, Deoxynbose

ALLEN .
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o If aldehyde group is present in monosaccharide, then it isknown as adose.
o If ketone group ispresent in monosaccharide, then it isknown as ketose.
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On the basis of C-atom monosaccharides can be farther classified as, Trioses, Tetrases, Pentoses,

Hexoses.

Table

Aldoses

Ketoses

3C
4C
5C

5C

5C

6C

6C

6C

Troposeor Triose
Tetrose
Pentose

Including -CHO

Including —ﬁ—

Hexose

Including —CHO

Induding—ﬁ—
@)

Aldotriose
Aldotetrose
Aldopentose

Aldopentose (Ribose)

K etopentose

Aldohexose

Aldohexose (Glucose)

K etohexose (Fructose)

Ketotriose
Ketotetrose
K etopentose
H— =0
H—(|3—OH
H—C—OH
H—(|3—OH
C|2H20H

CH20H (Ributose)
C=0

I
H—C—OH
H—Cl—OH

CH,OH

Ketohexose
CHO
H—é—OH
HO—é—H
H—é—OH
H—é—OH
éHZOH

D —glucose

CH,OH
¢-o
HO—é—H
H—é—OH
H—é—OH
éHZOH

D —fructose
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Oligosaccharides:-

These are the sugars which yeilds 2—10 monosaccharides units on hydrolysis. such as.

These are of following types

(a) Disaccharides:- Givestwo monosaccharide unit on hydrolysis (may or may not be same).
Ex. - Sucrose, Maltose, Lactose

(b) Trisaccharides:- Gives Three monosaccharide unit on hydrolysis.
Polysaccharides :- Thesearethe non sugarswhich yeild alarge no of monosaccharide unitson
hydrolysis General formula- (CH,,0;),.. Ex.- Starch, Cellulose, Glycogen
Note:- A group of polysaccharideswhichare not so widely used in natureis pentosans (C;H;O,) ,
Monosaccharides, General formula C,(H,0), x = 3 — 8. Nomenclature of monosaccharides are
given according to the no. of carbons present in them.
Stereochemistry of carbohydrates :
D & L-Sugars: Theseriesof aldoses or ketoses in which the configuration of the penultimate
C-atom (C-next to CH,—OH group) isdescribed asD-sugarsif —OH istowardsRHS & L -sugarsif it

istowards LHS. CHO
Smallest carbohydrate *  Aldotriose |
* Glyceraldehyde CH-OH
I
CH,OH
Fischer projection CHO CHO
H OH HO H
CH,0H CH,OH
D-Glyceraldehyde (+) L-Glyceraldehyde (—)
Classification of Aldotetrose: () Erythrose
(i) Threoese
C-4 CHO CHO CHO CHO
H——OH HO——H HO——H H—l o
H——OH H——OH HO——H HO—1 1
CH,OH CH,OH CH,OH CH,OH
D-Erythrose D-Threose L-Erythrose L-Threose
C-5 CHO ?HO
|
(CHOH), (CHOH), No. of C* =3 (in Aldopentose)
H—— o Ho——i -
CH,OH CH,OH No. of optical isomers23=8
D-A]dopentose L-AldOantOSC No. of D Sugal’S 4
No. of L Sugars 4
D-Aldopentose:
CHO CHO CHO CHO
H——OH H——OH HO——H HO—}—H
H——OH HO——H H—+—OH HO——H
H——OH H——OH H——OH H—— OH
CH,OH CH,OH CH,OH CH,OH

M (1) (111 av)
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All Isomeric D-sugars are diastereomers.

Aldohexose:
No.of C* =4

No. of stereocisomers = 24 =16

No. of D-sugars=8

No. of L-sugars=8

TheD—family aldoses

|
H-C

|
H-C

|
H-C

CHO

|
H-C-OH

|
H-C-OH

|
CH,OH

D-erythro:
T

CHO

~OH
~OH
~OH

|
CH,OH

D-ribose

PN

CHO

|
H-C-OH

|
, H-C-OH
:
H-C-OH

|
H-C-OH

eader\Cl
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|
HO-C-H

|
H-C—OH

|
H—-C—OH

|
H-C-OH

| |
CH,OH CH,OH
D(+)allose  D(+)altrose

Epimers A pair of diastereomersthat differ only inthe configuration about of asinglecarbonatom are
said to be epimers. D(+)-glucoseisepimeric with D(+)- mannose and D(+)-gal actose as shown bel ow.

HO -

CHO
H——OH
HO——H
H——0OH
H——OH
CH,OH
D-Glucose

CHO

|
H-C

—OH

|
CH,OH

l/»D-egceraldehyde\l

CHO
|
C-H

|
H-C-OH

|
H-C-OH

|
CH,OH

D-arabinose

PN

CHO
H—é—OH
HO—é—H
H—é—OH
H—é—OH

|
CH,OH

D(+) glucose

CHO
HO—é—H
HO—é—H

H—é—OH
H—é—OH
éHZOH

D(+)mannose

CHO
HO——H
H——O0OH
HO——H
HO——H
CH,OH
L-Glucose

CHO
HO—C-H

H-E_OH

éHZOH

D-threose
K T

CHO CHO
H—é—OH HOlC—H
Ho—é—H HOlC—H
H—é—OH H—é—OH
éHZOH éHZOH
D-xylose D-lyxose

PN PN

CHO CHO cHO cHO

H-C—-OH HO-C—H | |

H-C-OH  HO-C-H

H-C-OH H-C-OH o _{_y HO— -
HO—é—H HO—é—H HO—é—H HO—é—H
H—é—OH H—é—OH H—é—OH H—é—OH
éHZOH éHZOH éHZOH éHZOH
D(-)gulose  D(-)idose D(+)galactose  D(+)talose

¢
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17Epimers_“7Epimers
CHO CHO CHO
1-Coon  HIEToR o el
HO—C|I—H HO-C-H Ho—cl—H
'HO _—_Cll_—_l-_| """" H _—_CIZ- — OH, H - (lt ~ OH
H-C - OH H-C - OH H—Cli—OH
C|2HZOH CllHZOH C|2H20H
D(+) galactose D(+) glucose D(+) mannose

| C, is epimeric carbon | | C, is epimeric carbon |

Examplewith C, epimeric carbonis

CHO CHO
H——OH HO+——H
H——-~OH H———OH
H——O0H & H——OH

CH,OH CH,OH
D-ribose D-arabinose

Anomers. Anomers arethe stereoisomerswhich differsat asingle chird centre out of many & are
ring chain tautomer of the same open chain compound.

Thetwo sugarsthat differsin configuration only on the carbon that was the carbonyl carbonin the
open chainformiscalled asanomersa glucose and 3 glucose are known asanomerstheir equilibrium
mixture contains 36 % a—D—glucose, 63.8 % B-D-glucose and 0.2 % open chain form.

C, Carbon is known as anomeric carbon.

Haworth suggested to write o glucose and 3 glucose in pyran structure @
)

CHO
H—{—Ho H—|  oH Hoﬁ
H————HO HO—1—H H——F—O0H 5
HO—1tH O=— H—F—0H s— HO——7—H
—on | mfon oMy
Hi
CH,0OH CH,OH CH,OH
a—D—glucose D—glucose (open structure) B—D—g_lucoseo
(sp rotation 112°) (sp rotation 19°)
CH,OH CH,OH
© o
H7H H H “H OH
HO ™\ OH H_~ OH HO™. OH o
H OH H OH

Haworth formula
B-D-glucopyranose

Haworth formula
a—D—glucopyranose

Anomers are epimers but epimers may not be anomers.
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Anomeric effect :

-D-glucose is more stable then a-D glucose because there is more room for a substituent in the
eguatorial position. However when glucose reacts with an alcohol to form a glucoside, the major
product isthe a-glucoside. The preference for the axial position by certain substituents bonded to
theanomeric carbon iscalled anomeric effect.

NI Ng

NI¥
N,

The anomeric substituent — 0 @
H,C

is in the B-position /

The anomeric substituent
is in the a-position

What isrespons blefor the anomeric effect ?One dlueisthat al the substituentsthat prefer the axial
position have lone pair electrons on the atom bonded to the ring. The lone pair e ectrons of the
anomeric substituent have repul sive interaction with thelonepair electron of thering oxygenif the
anomeric substituent isthe 3-position, but not if it the a.-position.

Apparently attractiveinteraction of the hydrogen of the anomeric OH group of D-glucose with the
lone pair electron of the ring oxygen decreases the importance of the anomeric effect making
[3-D glucose more stable than o-D glucose. However, when the hydrogen is replaced by an alkyl
group, the anomeric effect decreasesthe stability of the 3-position so, a-glycosides are more stable
than B-glycosides.

Cyclic structuresof monosaccharides

Many five membered and S x membered monosaccharides occur in cyclic form. Cyclic structures of
monosaccharides areestablished by many experiments. Thecyclic structureisdueto intramolecul ar
hemiacetal formation between ado / keto group and OH of any one carbon. The ring formed are
generally six membered (pyranose) or five membered (furanose). Each cyclization resultsin creation
of anew asymmetric centre apart from the existing ones. Theisomersresulting from cyclizationsare
called anomers. example, when D-glucose (open structure) cyclise, it gives a-D-glucose and
[3-D-glucose.

Haworth projection :-

Many of monosaccharides form cyclic structures. The actua structure is amost planer and be
represented by Haworth projection, whichisaway of depicting three- dimensional cyclic structure.

Rule-1:- In aHaworth projection draw afisher projection in which ring oxygenisinadown
position.

Rule-2:- Imaginethat carbon chain of fisher projectionisfolded around abarrel or drum,
which providearing liesin aplane L to the page.

Rule-3:- Now plane of ring isturned 90° so that anomeric carbon ison theright and thering

oxygenisintherear. Obtained projectionisaHaworth projection.

*

Biomolecules || TG



Example: (D-glucose)

H OH
OH §—| S
>\>\ CH,OH
CH,OH / % % CHO
OHH OH
Projection :
Hawarth projection
= Chair conformation of D—glucose
CH,OH
Chair formsof (conformation) a and g D-Glucose :
CH,OH
CH,OH_-O
2 OH # OH OH
H oH anomeric )
HO carbon OH
OH
[-D-Glucose (most stable glucoseform) all groups are equatorial.
CH,OH
CH,0H_-0
2 # OH OH
H <«——— anomeric 0]
HO carbon OH
HO OH

a-D-Glucose —OH group at anomeric carbon isaxial.

EE-Chemi
IREZRN JEE-Chemistry ALLEN .
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Biomolecules
Mutarotation
CH,OH_© H,0 CH,OH_-©
— N\
HO acid HO OH
OH or base OH
HO OH HO
oi-anomer B-anomer
Specific rotation of o glucose + 112° Specific rotation of 3 glucose + 19°

Equilibrium mixture[o], = 52.5 degreemL gt dm
Fresh a-glucose—— 52.5 «— Fresh B-glucose

112° 36 % o glucose 19°

63.8 % B glucose

When pure a-D glucoseis dissolved in water its specific rotation isfound to be +112° with time,
however the specific rotation of the solution decreases ultimately reaches stable value of +52.5°.
When 3 D-glucoseisdissolved in water, it hasaspecific rotation of 19°. The specificrotation of this
solutionincreaseswithtimealsoto + 52.5°.
This change of optical rotation with timeis called mutarotation. It is caused by the conversion of
o and B glucopyranose anomersinto an equilibrium mixture of both. Mutarotation is catalyzed by
both acid and base, but also occursiseven in purewater. Mutarotation is characteristic of thecyclic
hemiacetal form of glucose.
Mutarotation occursfirst by opening of the pyranosering to thefree aldehyde form.

CH,0H_© CH,0H_-OH
H;0" or QH™
AN
HO% ~ HO%H
OH
HO HO OH HO “OH

o-anomer /‘ LlZO"internal rotation
CH2OH O H3O+, 0):m CH20H OH @
OH closing of hemiaceta OH
HO — >~ |HO
H OH
HO 0 HO H
-anomer

Structure of fructose

HOH,C-C-OH o HO-C-CH,0H
|—2|o Ic H IC:O HO‘|C‘H
ol 0
H-C-oH Lo H=6—-OH
e T H-COH T H-C-OH
H-C-OH |
| H-C-OH H-C
H-C [
| CH,~OH H
H
o fructose B fructose (more stable)
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Ring structure of fructose C, Pyranose structures 6 membered ring, C, — C; linkage

H

E——0_ch,0mH !
H /] 2
é/H Y AN
|\H ?H/? Cli H OH&
OHEe— ¢ OH NG L7

OH M R ;o CH08

Chair conformations

OH H
CH,0H OH
0 OH 0 CH,OH
HO Ol HO oH
OH OH

a-D-fructopyranose [-D-fructopyranose
Furanose structure (5 membered ring)
HOH,C Oj)ﬂ HOH,C 0 CH,OH
H H Ho CH,OH H i HO OH
T
OH H OH H
B-D-fructofuranose o-D-fructofuranose

Mutar otation: Fructose undergo complex mutarotation. The structure of the cyclic hemiacetal
form of d-fructose can bederived from it’ scarbonyl (K etone) form using the methods described as

follows.
CIZHZOH
C=0
HO———H (I:HZOH
H——y—OH C=0
H—1—OH HO———H
CH,OH H———OH
T H——OHe— jl'hisloxgj/gen is
; ; involved in
vahsgg ci;u;;rlzinose CH,OH furanose formation
formation

It happensthat the crystallineform of D-fructoseis -D-Fructopyranose. When crystals of thisform
aredissolved in water, it equilibratesto both pyranose & furanose forms.

OH  anomeric

—— carbon CH,OH__anomeric
(0} CH,OH 0 carbon
HO on = f[no on
OH

p -D-fructopyranose a. -D-fructopyranose

(0]
HO\ /CHZOH HOHZC oH anomeric HOHZC\ /OH HOH.C O CH,OH
Cl: carbon | 2 «— anomeric
H HO carbon
HO—C—H H CH,OH HO—(If—H H - HO/L
H—Cli—OH 0 H—?—OH 0
H—?4 OH H H—C OH H
-D-fructofuranose
CH,OH b CH,OH o-D-fructofuranose
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All monosaccharides are reducing sugars and they show mutarotation.

Starch, cellulose are Polymers of Glucose

Lactose and sucrose are disaccharides

Sucroseisanon reducing sugar, gives negative test for Benedict and tollen's reagent, they do not
form osazone and do not show mutarotation.

Acetals of carbohydrates are caled as GLY COSIDE

Formation of Glycosides

Glucose reacts with methyl acohol in presence of dry HCI to form o and -methyl glycosde of
glucose. Thereaction takes place only on OH of hemi-acetylic carbon. Other hydroxyl groups are
unreactive.

H\C/OCH 2 CH, O\C/H
(‘CHOH)3 O (CHOH), O
— e
CH,OH CH,OH

o—Methyl glucose —Methyl glucose
I |

To methylate al the OH groups, methylating agent used isdimethyl! sulphate.

CH,OH
CH,0H
OCH3
D-glucose methyl a-D-glucopyranoside
CH,OH 0]
HO OCH;4
HO OH

H

methyl B-D-glucopyranoside
+ H,0

Such compoundsare cdled glucoside (cyclic acetals). They are special type of acetalsinwhich one
of the oxygen of the acetal linkage isthe ring oxygen of the pyranose or furanose.

Ring structureof glucose: W
() Glucose does not give pink colour with schief reagent. G oH
(i)  Does not form adduct with NaHSO,, NH, Ho_(:;_H 0
(iii)  Glucoseexistintwoisomeric form H-C-OH

- . H-C
(iv) It show mutarotation (':HZOH

Since thereisno free adehyde group, so it does not react with weak reagent
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(NH;, NaHSO,) but strong reagent (HCN, NH,OH, C;H.NH — NH,) break up ring
(l)H
H-C-OH
H-C-OH HO—|C—H ?HO
HOf(lifH (6] M} H—Cll—OH LZO) (CHOH),
H-C-OH H-C-OH Ch,00
H—é H—Cl—OH
I
H7$70H H
H
REACTIONS OF GLUCOSE
COOH
CHOH
(CHOH), Brp/H0 Red P/ HI n Hexane
GICH(ZJO'H i or Alkaline CH.COC]
Heonic &cid - solution of I 3 Pentaacetate
COONH, (5-OH group)
Tollen’s —
Salts of CH,OH
gluconic acids HCN .
COONa Fehling’s Glucose cyanohydrin
(CHOH), 5HIO,,
| CH,0H HCHO + 5HCOOH
(I:OOH MO Schief's reagent, NaHSO4 No reaction
(CHOH), 3 | NH3
COOH

(Saccharic acid)

Thesereactionsindicate that glucose has 6-C straight chain with one—CHO group & 5-OH group.
General reactions of monosaccharies

1 Acetylation

CHO

I
(CHOM); + 5CH,COC! / (CHyCO),0

CH,OH

Glucose

CHO Cle—OH
| _
(CHOL), (O
[ (CHOH),
CH,OH I
CH,OH
Glucose Fructose

CHO

CHy-O-C—CH
)

Penta acetyl glucose

Thisreaction suggests presence of 5¢OH) group.

|
—> (CH—O—g—CH3)4 + 5HCI
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L 4
Q. The penta acetate of glucose give—ve test with Tollen’ sreagent & Fehling solution, explain?
H OH C No hemiacetal linkage, So no
\C/ Hal 0-C CH, C|EO grOLIJp_ln ag.
H—1—onl R oy alkane solution 5> —ve test
Sal. HO——H O 5AcCl  AcO—l—H O Tollen's _ve
H——OH H——O0A -
H—] ] ¢ Fehling _ve
CH,OH CH,OAc Benedict _ve
Shifts _ve
NaHSO4 _ve
2. Red by HI /Red P:
C|H2—OH
CHO C=0
| |
(CHOH), —2PH_, n-Hexane (CHOM); __RedP/HI o Hevane
I
CH,OH CH,OH
3. Reaction with HCN:
H-C=0 N (H-OH CH,0H
|
(CHOH), + HCN — H—(IJ—OH (llzo + HCN —— NC_(l;_OH
| al
CH,OH (%HOH)4 ((liHOH)s ((|:HOH)3
CH,OH CH,0H CH,0H
Glucose cyanohydrin Fructose cyanohydrin
4, Reaction with NH,—OH (hydroxyl amine):
C|H2—OH $H20H
H-C=0 H-C=N-OH C=0 C=N-OH
(CHOH) | ' !
| 4+ NH,OH — (?HOH)4 ((leOH)3 +NH,OH — (ClHOH)3
CH,OH CH,OH CH,OH CH,OH
Glucose oxime Fructose Oxime
5. Reaction with phenyl hydrazine: Both glucose and fructose give “ osazone’.

Reaction with glucose :

CHO
| —Ph-NH,
((l:HOH)4 *+ 3 CgHs NH —NH, —g5——55 5> Osazone
CH,OH
Mechanism:
("O 09 H
HC// HC/I-\II-H NHPh HC= N-NHPh HC ILI{\KIHPh N
- = — — = €]
IR | 2 Ul -. HC-NH-NH-Ph
?HOH—WL» CH-OH —— CH-OH == CLQH —H—’é &4
R R R R |
R
-H
HC=NNHPh HC=NH
| 2PhNHNH, |
C=NNHPh © —r, ?=0
, R
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Propose Mechanismfor :

CIZHOH
R

Reactionwith fructose:

PhNHNH,
(Excess)

CH=NNHPh
IC:NNHPh + PhNH, + NH,

(Osazone)

Fructose + 3 NH,-NH-C,H. —— Osazone

Step (i) CHy-OH + H N = NH — CgHg — CHOH
¢=0 C-N-NH-CgHs
(CHOH);3 (CHOH);
CH,OH CH,OH

Step (ii) CH,0H + H,N = NH — CgHy — H-C=0
C=N-NH-CHs C=N-NH-Cgfls
(CHOM); (CHOM)
CH,OH CH,OH

Step (i) H-C=0
C=N-NH-Cgfls
(CHOH),
éHon

Glucose,, Mannose & Fructose give same 0sazone because structure of last four carbonsin these

carbohydratesissame.

Only C-1 and C-2 in glucose and fructose are involved in osazone formation addition reaction do
not runthrough out the chain. Thefailure to undergo further reaction has been explained by stabilization

of the osazone by chelation.

6. Catalyticreduction:

CH,~OH
?HO H—C—OH
((l’HOH)4 H, / Nior HO—(|3—H
CH,OH NaBH,4 H_?_OH
D-glucose H_(l:_OH
CH,-OH
D-Sorbital

+ H,N = NH = CgHg ——> H-C=N-NH-CgHs

C=N-NH-C¢H
(?HOH%
CH,OH

C|H2—OH (|3H2—OH
C=0 HO—(|3—H
|
CHOH H, /Nior . HO—C—H
—2—
(' s NaBH D-sorbital + H (lj—OH
D-Fructose H_?_OH
CH,-OH
D-Manitol
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7. Oxidation:
Tollne's reagent .
Glucose o ?OOH Glucose __dilHNGs o cooH
Br, water I
“or (CHOH), (cHoi,
Fehling solution CH,OH COOH

Gluconic acid

Glucose __H1%4 y 5HCOOH + HCHO + 5HIO,
Oxidation of fructose:

Tollen's,Reagent
Fehling solution

Fructose > Gluconic acid

Saccharic acid

Fructose also reducestollen’ s & fehling reagent because in basic medium fructose isomerisesto

glucose.

B .
Fructose —2*" 5 No reaction

COOH COOH
CH,OH 1 on |
Fructose —HN% 2 +H + (CHOH),
COOH H——OH |
glyconic acid COOH COOH
Tartaric acid ~ Trihydroxy

glutaric acid

Reaction with enzyme:

Glucose or Fructose — % 2C,H.OH + 2CO,

Zymase enzyme

Reaction with dil NaOH / Ca(OH),

Mannose or Glucose or fructose — - NOH o Glycose + Fructose + Mannose
M echaniam :
H-C=0 H-C-OH H-C=0

| base

[
H-C-OH Z£= CoOoH = HO—(ll—H
z

Glucose Mannose
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Base-catalyzed isomerisation of aldosesand K etoses:

Although glucose in solution exists mostly inits cyclic hemiacetal formsit isalso in equilibrium
with asmall amount of it’ sacyclic adehyde form.

CHO CHO CHO C|H2OH
B N e R
— Ca(OH); . HO——H —
+ + +Tr f other compound
H——OH H——OH H——O0H HO-C-H aces ot other comp
H——OH H—}—OH H—F—OH H—1—OH
CH,OH CH,OH CH,OH H—1—OH
recovered D-mannose CH,0H
D-glucose D-Fructose
Method of ascending thesugar series: An aldose may be converted into it’s next higher

aldose eg. an aldopentose into an aldohexose.

By Kiliani Fischer upgradation:

?HO ?N (liHNH $Ho
(|IHOH - ?HOH e CHOH ?HOH
?HOH T (llHOH (”)8;04 (llHOH H40® ?HOH
(llHOH ?HOH (|JHOH CHOH
CH,OH ?HOH (llHOH (llHOH
CH,OH CH,OH CH,OH

Theoretically two lactones are possible, since two cyanohydrin may be formed when hydrogen
cyanide adds on to the a dopentose (a new assymetrical carbon is produced)

CN CN
CHO +HCN—> H—C—OH + HO—C—H

Wolfrom reaction: Wolfrom have stepped up an al dose to a ketose with one more carbon atom
by amodified Arndt-Eistere reaction.

?HO (|200H (lzoc1 (EHNZ $H20H

(CHOH); —B2 5 (CHOH); —(A%20 y (CHOAc); — CH2N2 | C=0 __(AOH

I H,0 I (ii)SOCl, l (ii)Ba(OH), |

CH,OH CH,OH CH,0Ac (L|HOAC)3 ((|:HOH)3
CH,OAc CH,0H

m
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M ethod of descendingthesugar series:
Wohl’smethod:
CHO CH=N-OH oN
| _O—C—
|CHOH NH,OH CHOH (CH,C0),0 e ﬁ s aq.AgoH 'CHO
2 e ) 225 (CHOH); +AgCN
((|3HOH)3 ((|3HOH)3 A,excess (CH—O—ﬁ—CH3)3 (ch O|j3
CHOH CH,OH 2
CHZ—O—Clll—CH3
Ruff’smethod:
CHO ?OOH
| H
?HOH ?HOH ? ©
C It HOH
(CHOH); —B2/M0_, (CHOH), —casl, (GHOM; 4 o,
H,0,/Fe
CH,0H CH,0H Fédns —~ CH20H
reagent
Conversion of an aldoseinto aketose :
(leO ?H=N—NH—C6H5 ?HO
CHOH C=N-NH-C4H; C=0 ?HzOH
I|{ 3CgH5NHNH, N }I{ HCI lll Zn/CH3COOH N ?=O
Glucose Osazone Osone R
Fructose
An aldehyde group isreduced more readily than aketonic group.
Converson of aKetoseinto an aldose:
?H2OH $H20H ?OOH ?O ?HO
HOH
C=0 Ho /N scnon 9 s cnon 4 . $HO 0 Na/Hg  CHOH
| > | HNO3 | CHOH HCl |
R R R | R
[New assymetric CH—
C so, two products] I
?HOH
CH,OH
V Lactone




SOME IMPORTANT CARBOHYDRATES

Sucrose (C,,H,,0,,) : = A dimer of a-D-Glucose & B-D-Fructose. It is white, crystaline &
sweet substance soluble in water obtained from the sugar cane. When heated above its melting
point. It formsabrown substance known as caramel.
It's agueous solution is dextrorotatory [oc] , = +66.5°

' dextro laevo
CH;,H,,0y + H,0 —— CsH,,0 + CeH1,0
D-Glucose D-Fructose
o [D] =-52.7° [B]p =-92.7°
Dextro Isomer Laevo Rotatary

|

Mixture is laevorotatory
-20°

e Thushydrolyssof sucrosebringsabout achangeinthesgn of rotation, from dextro (+) toleavo
(-) & suchachangeisknown asinverson of sugar and the mixture obtained on acidic hydrolysisis
known asinvert sugar.
e Theinversion of cane-sugar may also be done by the enzymeinvertasewhich isfound in yeast.
e Sucroseisnon-reducing sugar because it has stable acetal linkage & in ag. solution it does not
givefree carbonyl group and so it does not reduces Tollen's& Fehling's solution.
¢ Thisindicatesthat neither thealdehyde group of glucose nor the ketonic group of fructoseisfree
insucrose.

Anomeric Carbon

HO H

o—D-Glucopyranose B—D-Fructofuranose

Structure of sucrose
(o—D-glucopyranosyl-—D-fructofuranoside)

Do not show mutarotation .

a-glycoside bond to anometric
posmon of D-glucose CHZOH H
HOH,C
OH [=— alinkage
CH,OH O at glucose
O
CHZOH

<«<—— 3 linkage
b-Glycoside H HO p g

at fructose
bond to anomerlc

H CH,0OH
positon of D-fructose CH OH OH
H

Fig. Showing Sucrosein other structure Fig. Showing Sucrosein other structure

EE-Chemist
IEZR JEE-Chemistry ALLEN .

eader\Cl

node06\BOBO-BA\Kota'

m



. ALLEN
2

eader\Cl

node06\BOBO-BA\Kota'

m

Maltose:
e [tisdimer of a-D-Glucose
It is obtained by partial hydrolysis of starch by the enzyme diastase present in malt i.e., sprouted
barely seeds.

2 (C{H,Op), + N H,0O _Diastase o n CH,,0,,

Starch Maltose

e Hydrolysisof one mole of maltose yieldstwo moles of D-glucose.
e Maltoseisareducing sugar sinceit forms an osazone, undergoes mutarotation and also reduces
Tollen’ sreagents and Fehling’ s solutions, M ethylation studieshave reveal ed that
(i) Both glucose unitsare present in the pyranose form.
(if) C, of one glucose unitislinked to C, of the other
Further sncemaltoseis hydrolysed by the enzyme maltose which specifically hydrolyses a-glycosidic
linkage, therefore, the non-reducing glucose unit in maltose must be present in the o.-form. In other
words, C, —a of non-reducing glucose unit is attached to C, of the reducing glucose unit as shown

in the figure on next page.

|
H--C—OH HLC I -
| |
H-2C—OH HAC—OHU
| o 0 | 0 H’
HO-=-C—H HO3-C—H \
| \
H4-C — H*-C-OH ) 5 .
H5—C| HS—C‘ | H o OH  Gcosidie H OH
| \ Non-Reducing  Linkage Reducing Glucose
¢ CH,OH ¢ CH.OH Glucose Unit Unit
Reducing Glucose Non-Réducing HAWORTH PROJECTION FORMULAE OF o-D-MALTOSE
Unit Glucose Unit

FISCHER

Lactose (Milk sugar) C,,H,,0,,

Lactose occursin milk and that iswhy it iscalled milk sugar.

Lactose on hydrolysis with dilute acid or by enzyme lactase, yields an equimolar mixture of D-
glucose and D-galactose. It isareducing sugar it forms an osazone, undergoes mutarotation and
alsoreduces Tollen’ sor Fehling' s solution. Methylation studieshaverevea ed that

) both glucose and gal actose are present in the pyranose form.

() glucoseisthe reducing half while 3-galactoseisthe non-reducing half.

(i)  C, of gaactose unit is connected to C, of glucose unit.

Further sinceemulsin, as, enzymewhich specifically hydrolyses 3-glycosidic linkagesal so hydrolyses
\ 4
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lactose, therefore, galactose must be present in the 3-form. In other words, in lactose, C, — 3 of

galactoseis attached to C, of glucose asshowninfigure.

HO-L-C—H P 'C—H
| |
H2C—OH H2C—OH
HO->-C—H HO—-2C—H HO
| |
o HoCH 4 GLUCOSE
H .
HS—C‘ H—5C| (Reducing half)
| |
5 CH,OH “CH.OH NGALﬁC'I_’OSrI]E ]
Glucose Unit Galactose Unit (Non-reducing half)
FISCHER

4. Starch Amylum, (C,H,,0,),,

Occurrence: Thevaueof n (100 - 3000) generally hewever it may variesfrom source to source.
Itisthechief food reserve material or storage polysaccharide of plantsand isfound mainly in seeds,
roots tubers wheat, maize, rice, potatoes, barley, bananas and sorghum are the main sources of
starch. Starch occursin the form of granules, which vary in shape and size depending upon their
plant source.

Occursin all green plants.Starch consists of two fractions, one being known as (amylose), which
givesblue colour with iodine. Thisblue colour isbelieved to bedueto the formation of aninclusion
complex. An agueous solution of a—amylose dowly forms a precipitate, since a.-amylose has a
strong tendency to 'revert’ to theinsoluble statein solution. Amylopectinisinsolubleinwater andis
stable towards both hydrolysis to maltose by the enzyme diastase and to D(+)-glucose by dilute
acids (amylopectin gives about 50 percent of maltose).

6
CH,OH

N~
oa~D-glucopyranose o~D-glucopyranose

Structure of Starch (a.—D-glucoamylose)

o—amylose consists of an unbranched chain, with a molecular weight varying between
10,000(n~ 60) and 10,00,000(n~ 6,000), The value of n depends on the source and treatment of
o—amylose.

4
m
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Properties: (i) Starchisawhite amorphouspowder sparingly solubleinwater. Itsaqueous solution
gives a blue colour with iodine solution due to the formation of an inclusion complex. The blue
pearson cooling. (ii) On hydrolysiswith dilute mineral acidsor enzymes, starch beaksdown first to
smaller molecules(n>n’), thento maltoseand finally to D-glucose.

N + H* /H,0
%
(CeH1gOg)n _H1H0 o (CH,,Op),, _H/HO o CpH,0,, o Maltace CeH1206

Starch Maltose D-Glucose

(iii) Starch isanon-reducing saccharide. It neither reduces Tollen’ s reagent or Fehling’ s solution
nor forms an osazone. This suggests that all hemiacetal OH groups of glucose units at C, are not
freebut areinvolvedin glycosidic linkages.

Composition : Starchisnot asinglecompound but isamixture of two components—awater soluble
component called amylose (10-20%) and a water insoluble component called amylopectin (80-
90%). Both amylose and amylopectin are polymers of a-D-glucose.

Structureof amylose: Amyloseiswater solubleand givesblue colour with iodine solution. It may
have 100-3000 glucose units, i.e., its molecular masscan vary from 10,000 to 500,000. Itisalinear
polymer of a-D-glucosein which C, of one glucose unit isattached to C, of the other through a.-

glycosidic linkage asshowninfigure.

| CHOH o

0
OH HO 6 CH,OH 0
OH
HO 1 cHoH o

(Amylose) /m
OH HO

o
|  CHOH o
O
OH
HO J_ GHOH o
An a-1,6' glycosidic linkage
oH HO Y4
|  CHOH o (|)
OH HO H,C 0
0 6’
OH
HO 1 cHOH o
(Amylopectin) OH HO

Biomolecules |G
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Pectins

Pectinsarefound in plant and fruit juices. Their characteristic property istheahility of their solutions
togelate, i.e. formjellies. They have ahigh molecular weight and are polygal acturonic acid (linked
1,4) withthe carboxyl groups partialy eserified with methanol.

Glycogen (C;H,,05),,

Glycogenisfound in nearly al animascdlls, occurring mainly inliver. It isthe reserve carbohydrate
of animalsand so is often known as'animal starch'. It has also been isolated from plant sources.
Glycogenisawhite powder, solubleinwater, the solution giving a purplish-red colour with iodine.
On hydrolysiswith dilute acid, glycogen gives D(+)-glucose. The molecular weight of glycogen
has been given as 10,00,000 to 50,00,000 and glycogen contains highly branched chains. Glycogen
hasastructure smilar to amylopectin, except that it hasmore cross-linking.

Cellulose:

Cellulose is colourless, solid which isinsolublein water & organic solvents. But it is solublein
ammonical cupric hydroxide (Schweizer'sreagent) or in conc. HCI celluloseisaregular polymer of
d-glucopyranose residues connected by 3-1,4 glycosidiclinkages. It isstraight chain polymer.

6 6
(- CH,OH CH,OH )

-D-glucopyranose —D-glucopyranose

(Structure of Cellulose)

CH,OH _Qwr §HOH Qg

m CH,0H O

Some pointsabout cellulose:

General empirical formula(C 6H1005)

Cellulose + H,O —> 96% of crystalline D-glucose

No. of monomer unitsin cellulose are 1000 — 1500 in one molecule.

Cellulose doesn't show mutarotation (like starch)

It isnon reducing sugar because thereisno hemiacetal linkage.

Acetylation, nitration & methylation of cellulose givetrisubstituted cellulosewhich suggest that

o g bk~ w b

only three— OH groups are free.

CH,OH 0
0
0
“ "\ AcCo OAc

Cellulose acetate
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TEST OF CARBOHYDRATES
1. Molish Test 2. Barfoed Test 3. Salivanoff's Test. 4. Bial's Test
5. Osazone Test 6.Benedict Test 7. Fehling Test 8. Tollen's Test
9. lodine Test

1. Molish Test

Molish test is the general test for the identification of all carbohydrates (Monosaccharides,
Disaccharides and Poly saccharides ) and Glycoprotein, Sulphuric acid is added to
hydrolyzes the all glycosidic linkage to yield monosaccharides, which on dehydration
form furfural or its derivative in presence of acid.which condened with a-naphthol to give
a violet colored complex.

Oligosaccharide or poly saccharides + H,SO, HyO" (Hydrolysis) . Nonosaccharides
HO
0] .
HO H HO / \ /O
HO 3,0 0

OH ©OH

5-(hydroxymethyl) furfural
D-glucose (monosaccharide) (hydroxy yD

() _ow
o+2 _10], HO" | Ho  // \ /
—HZO iz ,—2¢ 0
o-naphthol O
5-(hydroxymethyl) furfural
OH

purple colored dye
or
violet colored complex

2. Barfoed Test

This test is used to differentiate reducing monosaccharide from a disaccharide sugar
It is done in mild acidic medium.

RCHO + 2Cu* + 2H,0 —— RCOOH + Cu,O ppt + 4H*

It is based on the reduction of copper(l1) acetate to copper(l) oxide (Cu,O), which forms a
brick-red precipitate.

Reducing monosaccharides react with Barfoed's reagent much faster than disaccharides
and produce red precipitate of copper (1) oxide within three minutes.

Disaccharide sugars as they are weaker reducing agents, react at a slower rate, so they do
not form red precipitate even for ten minutes.
3. Selivanoff's Test

It is test of Ketose sugar (eg Fructose), it is used to differentiate Ketose sugar from aldose
sugar.

This test relies on the principle that keto hexose are more rapidly dehydrated than aldoses
to form 5-Hydroxy methyl furfural when heated in acidic medium, which on condensation
with resorcinol, a cherry red (or Brown red) colored complex is formed rapidly indicating
a positive test.

*
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HO 0 O
7O cH,0H CHOH eo ol
[H ] L [H*]. 0.5 O - =
SR N TN
N 3 H,0 SR
QL -
Zon CH,OH
Fructose Resorcinol Cherry red ppt

4. Bial's Test
Bial's test is positive for Pentoses
This test is used to differentiate Pentose and Hexose sugar

The test reagent dehydrates pentoses to form furfural. Furfural further reacts with Bial's
reagent (a solution of orcinol, HCI and ferric chloride). orcinol and the iron ion present in
the test reagent to produce a bluish product .

Figure insert

CH,0OH oH CHO
(0] (0]
H] .
W \ / FeCl,, [H] -
pa— P / \ Cd

Ribose Fu I’fu l‘al CH3 2H20
(Pentose sugar)

HO OH
Orcinol

[H]+050,

H,O

Bluish Product

Specifically Pentose sugar gives bluish colored complex.
All other colors indicate a negative result for pentoses.
Note: hexoses generally react to form green, red, or brown products.
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5. Osazone Test

Reducing Sugars when heated with Phenyl Hydrazine,Characteristic yellow crystals of
Osazone are formed with specific shape.

Glucose,Mannose & Fructose gives same Osazone crystals, like NEEDLE SHAPED.
Maltose gives Maltosazone crystals, like SUNFLOWER SHAPED.

Lactose gives lactosazone crystals,

like TIGHT BALL or POWDER PUFF SHAPED..

6. Benedict test

Carbohydrates which has Aldehyde functional group (Not Aromatic Aldehyde) or Having
alpha hydroxy ketone gives positive Benedict Test

It is in mild Basic Medium.

CuSO, —> Cu* + SO

2Cu*™ + Reducing Sugar — Cu*

Cu” —— Cu,0 ppt

Glucose ( Blue Red Solution) ,,Galactose ( Orange Red Solution)

Maltose ( Dark Brown with Brick Red Solution),,Fructose ( Dark Brown with Brick Red Solution)
Xylose ( Brick Red solution )

7. Fehling's test

All reducing Carbohydrates give Positive Fehling's test with Fehling solution.Carbohydrates
which has Aldehyde functional group (Not Aromatic Aldehyde) and alpha hydroxy carbonyl
also gives positive Fehling's test (e.g. fuctose). While Ketones give negative fehling test.
During this reaction the aldehyde group is oxidised to acid while the copper ions are reduced
to red/brown precipitate of Cu,O. This is a common test used to detect glucose in urine as
positive indication of diabetes.

CuSO, — Cu*™* + SO/~
2Cu* + Reducing Sugar — Cu,O (Red / Brown ppt)
8. Tollen's test

This test is also given by reducing sugars. Carbohydrates reacts with Tollens reagent forms
a silver mirror on the inner walls of the test tube. This confirms the presence of reducing
sugars. Silver ions are reduced to metallic silver.

(i) [ Ag(NH3), JoH

RCHO —
(i)H

— RCOOH + Ag (Silver mirror)

Note : Sucrose , poly sachharides also others non reducing sugar do not give Benedict test
, Fehling test and Tollen's Test.

9. lodine Test

The iodine test is used to test for the presence of starch. Starch turns into an intense
'Deep blue' colour upon addition of aqueous solutions of the triodide anion.

*
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NUCLEIC ACIDS
The particlesin nucleusof thecdl, responsiblefor heredity, are called chromosomeswhich are made

up of proteinsand another type of biomoleculescalled nucleic acids. Theseare mainly of two types,
the deoxyribonucleicacid (DNA) and ribonucleic acid (RNA). Since nucleic acidsarelong chain
polymers of nucleotides, so they are also called polynucleotides.

Chemical Composition of Nucleic Acids

Completehydrolysisof DNA (or RNA) yieldsapentose sugar, phosphoric acid and nitrogen containing
heterocyclic compounds (called bases). In DNA molecules, the sugar moiety is b-D-2-deoxyribose

whereas in RNA molecule, it is b-D-ribose.

5
HOH,C o OH

OH OH OH H
B-D-ribose B-D-2—-deoxyribose
DNA contains four bases viz. adenine (A), guanine (G), cytosine (C) and thymine (T). RNA aso
contains four bases, the first three bases are same as in DNA but the fourth one is uracil (U).

e i
N C N Cn
/ \C/ \N / \C/ \NH
HC Il (lH HC Il (l
C C
AN N7 NH,
H H
Adenine (A) Guanine (G)
NH, 0
. 44
A
HC/ \N \C/ \NH HC/ NH
o]
HC
ANYZAAS N Y AR
H H H
Cytosine (C) Thymine (T) Uracil (U)

Structure of Nucleic Acids
A unit formed by the attachment of a base to 1' position of sugar is of known as nucleoside. In
nucleosides, the sugar carbons are numbered as 1', 2, 3, etc. in order to distinguish these from the

bases. When nucleosideislinked to phosphoric acid at 5'-position of sugar moiety, weget anucleotide

S _ 5'
HO-H,C ) Base O —P—O—H,C ) Base

OH OH OH OH

(@ (b)
Structure of (a) anucleoside and (b) a nuclectide

'g.p65
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Nucleotides are joined together by phosphodiester linkage between 5' and 3' carbon atoms of the
pentose sugar. The formation of atypical dinucleotide is shown in Fig.

7 <
0-P-0-CH,

5' end of chain

-O-CH, 0 @

O=1=0

. O SUGAR
SUGAR
) o]
OH Phosphodiester -O—H—O—CHZ
N linkage o
' @3
CH
n. € [
O-P-O-CH,
& SUGAR
SUGAR
OH

Formation of dinucleotide
A simplified version of nucleic acid chain is as shown below.

BTse BTse BTse
—Sugar—~Phosphate %Sugar} Phosphate —Sugar—
n

Information regarding the sequence of nucleotides in the chain of anucleic acid
iscaleditsprimary structure. Nucleic acids have asecondary structure also. James
Watson and FrancisCrick gav, adoublestrand helix structurefor DNA (Fig. 14.7).
Two nucleic acid chains are wound about each other and held together by hydrogen
bonds between pairs of bases. The two strands are complementary to each other
because the hydrogen bonds are formed between specific pairs of bases. Adenine
formshydrogen bondswith thymine whereas cytosi ne formshydrogen bonds with
guanine.

In secondary structure of RNA, helicesare present which areonly single stranded.
Sometimes they fold back on themselvesto form a double helix structure. RNA
molecules are of three typesand they perform different functions. They are named
as messenger RNA (m-RNA), ribosomal RNA (r-RNA) and transfer

RNA (t-RNA).
Fig. : Double strand helix structure for DNA
Photosynthes's
Sun light
6CO, + 6H,0 ChiorophyTl CgH,,04 + 6CO,

* 3ATP arerequired to fix 1 mole of CO,. Therefore 18 ATP arerequired to fix 6 mole of CO,,.
Cellular Respiration

Enzymes

C¢H,,0f + 60, ———> 6CO, + 6H,0 + 38 ATP
* 38 ATP are generated by complete oxidation of 1 mole of glucose. But net gain of ATP are 36,
because 2 ATP are consumed when pyruvic acid enter in mitochondria.
* Complete oxidation takes placein two steps
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Step - 1: Glycolysisor EMP or HM P (Completesin cytoplasm)

0
1l
CoHy,05 ——K—> 2 CH;~C-C-OH + BATP
2NADP 2NADPH, Pyruvic acid

Step - 2: Kreb cycle(Completesin mitochondria)

0
Il
2 CHy—C-C-OH +60,_EN2ymes

Pyruvic acid

6CO, + 6H,0 + 30 ATP

VITAMINES
Table: Someimportant Vitamins, their Sources and their Deficiency Diseases

Sl. Name of

No. Vitamins Sources Deficiency diseases

Xerophthamlia (hardening of cornea of

1 Vitamin A [Fish liver ail, carrots, butter and milk eye) Night blindness

5 Vitamin B; |Yeast, milk, green vegetables and Beri beri
(Thiaming) |ceredls (loss of appetite, retarded growth)
Vitamin B Chellosis (fissuring at corners of mouth

3 _ 3 |Milk, eggwhite, liver, kidney and lips), digestive disorders and burning
(Riboflavin) sensation of the skin.

4 Vitamin Bz |Yeast, milk, egg yolk, cereals and Convulsions

(Pyridoxine) |grams

Pernicious anaemia

5 | VitaminBy, |Mest, fish, egg and curd (RBC deficient in haemoglobin)

Vitamin Bg |Citrusfruits, amlaand green leafy

(Ascorbic acid)|vegetables Scurvy (bleeding gums)

Rickets (bone deformities in children)
7 Vitamin D  [Exposure to sunlight, fish and egg yolk |and osteomalacia
(soft bones and joint pain in adults)

o V egatable oils like wheat germ oil, Increased fragility of RBCs and
8 Vitamin E .
sunflower oil, etc. muscular weakness
9 Vitamin K |Green leafy vegetables Increased blood clotting time
S N HO-CH, o o
NOTE : Vitamin-D, E, K, A arefat soluble vitamins. H
Vitamin-B , C are water soluble vitamins. HO A—
HO OH
Ascorbic acid
(Vitamin-C)
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EXERCISE-O-I
1 |so-electric point of alanineis (pH = 6). At which pH, maximum concentration of zwitter ion of

alaninewill be present ?

(A)pH>6 (B)pH<6 (C©)pH=6 D)pH=7
BM 0001
2 Atiso-electricpoint :
(A) Concentration of cationisequal to concentration of anion
(B) Net chargeiszero
(C) Maximum conc. of di-poleion (Zwitter ion) will be present
(D) All of the above
BM 0002
3 Whichof following amino acid haslowest iso-electric point ?
(A) Glycine (B) Alanine (C) Agpartic acid (D) Lysine
BM 0003
4  H—C=C—H 3 (A) (1>('2“)'*;:ng > (B) ; Product (B) of given reactionis:
(A) Glycine (B) Alanine (C) vdline (D) Leucine
BM 0004
5  Whichamino acid does not contain chiral centre ?
(A) Vdine (B) Leucine (C) Glycine (D) Iso-leucine
BM 0005
6  Whichof thefollowing is Sanger reagent ?
(A) 2,4-Di-nitro flurobenzene (B) Phenyl isocyanane
(C) 2,4-Di-nitro chlororbenzene (D) 12,4-Di-nitro-iodobenzene
BM 0006
7 A D-carbohydrateis:
(A) Alwaysdextrorotatory
(B) Alwayslaevorotatrory
(C) Alwaysthemirror of the corresponding L -carbohydrate
(D) None of these
BM 0007
\ 4
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H? = N-NH-Ph
C = N-NH-Ph
"8,  Thegiven osazonecan beobtained by :
H——OH
CH,OH

(A) D-glucose (B) D-mannose (C) D-ldose (D) Both (A) & (B)
BM 0008

Which of the following pair gives same phenyl osazone ?

(A) D-Glucose and D-Allose (B) D-Glucose and D-Altrose

(C) D-Glucose and D-Mannose (D) D-Glucose and D-Talose
BM 0009

Which of the following represents the anomer of the compound shown ?

HOCH, H
o
H OH
HO OH
HOCH, H HOCH, H OH
0 0 0
OH HO OH HO
(A) H H (B) (©) HocH, H (D) None of these
H H H H

BM0010

For the complex conversion of D-glucoseinto the corresponding osazone, the minimum number of

equivalents of phenyl hydrzinerequiredis:

(A) Two (B) Three (C) Four (D) Five
BM 0011
Which of thefollowing structureisL-arabinose ?
CHO
CHO CHO CHO HO——H
HO——H HO—1—H H OH HO——H
(A) H—f—OH (B) H——OH  (C) HO H (D) H——H
H——OH HO——H HO H H——OH
CH,OH CH,OH CH,OH CH,OH
BM 0012
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Which one of the statements concerning the equilibrium shown istrue ?

H H
HOCH,
HOCH, o o
HO HO
H H S~ | OH
OH
OH OH OH OH 4

(A) Thetwo gtructuresare enantiomers of each other. They have equal but oppostie optical rotations

and recemize slowly at room temperature
(B) Thetwo structuresare enantiomersof each other. They racemizetoo rapidly at room temperature
for their optical rotationsto be measured
(C) Thetwo structuresare diastereomers of each other. Their interconverson iscalled mutarotation
(D) Thetwo structuresare diastereomers of each other. Their interconversion doesnot require breaking

and making bonds, only achange in conformation

BM0013
14 Major product of following reactionis:
O':) OH
HO& g
(0) H C,H,OH / HCI (1 mole)
(1 mole) OH
OH oH OH OH
A HO@% ° " g How
(A) o (B) ! o
OC,H,
OC,H,
O%Hs OC,H; OCH; OC,H,
0] O
(C) Hsczo O@ (D) HSCZO\@ + H5CZO@O
OC,H, OC.Hs OC,H,
BM 0014
15 What isthestructure of L-glucose ?
CHO CHO CHO
HO ——H H——OH H OH
H—+—OH HO—F—H HO H
(A) HO——H () H——OH (¢) H OH (D) Noneof these
HO——H H——OH HO H
CH,OH CH,~OH CH,~OH
BM 0015
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What isthe structure of L-glyceraldehyde ?
H-C=0 H
(A) HO - CH, OH (B) HO CH,OH
H CH=0
CH, - OH
© HO+H (D) Bath (A) and (B)
H-C=0
BM 0016
HC - OH
g - OH
HS::CH)H , the givenisenol form of
H——OH
CH,OH
(A) D-glucose (B) D-mannose (C) D-fructose (D) All of these
BM 0017
D-glucose & D-fructose can be differentiated by :
(A) Fehling solution (B) Tollen'sreagent  (C) Benedict test (D) Br,/H,O
BM 0018
D-Glucoseexistin x different forms. The value of x (sterecisomer) is:
(A) 2 (B)3 ©4 (D)5
BM 0019
D-Mannose L D-Glucose H:O_ (A);
Product (A) of abovereactionis:
(A) D-glucose (B) D-fructose (C) D-tdose (D) D-idose 8
BM 0020
Which of thefollowing statement isnot correct for maltose. :
(A) Itisadisaccharide (B) It undergoes mutarotation é
(C) Itisareducing sugar (D) It does not have hemiacetal group. :
BM 0021 E
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22 A compound which does not react with Brady's reagent but decolourise Br, / H,O solution is::

O 0] N
N ool O e
7 @ H

BM 0022
23 Maltoseismade up of to two sugars—
(A) Glucose (B) Fructose
(C) Glucose & galactose (D) Glucose & fructose
BM 0023
24 D-Ribose when treated with dilute HNO, forms.
HOA° HOA°
H——OH H——OH
(A) H—1—OH ,Achird (B) HO—1+—H , Chira
H——OH H—1—OH
AN
o o o/ oH
0
HO\ /O HO\ /
H——OH H—t—OH
(©) HO—F—H ,Achira (D) H——OH , Chira
H—1—OH H;—OH
ho X F on
BM 0024
25 Consider the given process
CHO CHOH ?HO
H-C-OH C-OH HO-C-H
HO—1—H OH HO——H OH HO——H
H OH H——OH ~ o  H—1—OH
H,0 H,0
H——OH H—+—OH H—1—OH
CH,OH CH,OH CH,OH
) () (1)
and identify theincorrect statement.
(A) Configuration at C-2islost on enolisation
(B) Iand 11l areepimers
(C) Proton transfer from water to C—1 convertsenediol to an aldose.
(D) D-glucosecan isomeriseto D-fructose through enol intermediate.
BM 0025
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When methyl D-glucopyranosideistreated with HIO, its number of mole consumed per mole of the

sugareis-

(A)2 (B)3 (€4 (D)5

o - amino acid when heated with NaOH/CaO forms -
(A) a.,p - unsaturated acid (B) a,B - unsaturated amine

(C) Carboxylicacid (D) Amine

The configuration of the C-2 epimer of D-glucoseis-
(A) 2R, 3S, 4R, 5S (B) 2S, 3S, 4R, 5R
(©) 2S, 3R, 4S, 5R (D) 2R, 3S, 4R, 5R

Mutarotation involve-
(A) Racemisation (B) Diastereomerisation

(C) Optical resolution (D) Conformationd inversion

Consider the reaction sequence -

Glucose Phe'j:e':st HSAO+ Q Ang R

Theproduct Ris-

(A) Arbinose (B) Sorbital (C) Fructose (D) Mannose
COO

The pH of the solution containing following zwitter ion speciesis IE{BIH3 H
R

(A) 4 (B)S ©7 (D)9

BM 0026

BM 0027

BM 0028

BM 0029

BM 0030

BM 0031
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(A) _l(l;_o_ (B) -C — NH, (C) -C — NH- (D) -C — NH-NH,
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BM 0032
Same osazone derivative isobtained in case of D-glucose, D-Mannose and D-Fructose due to
(A) The sameconfiguration at C-5
(B) Thesame constitution.
(C) The sameconstitution at C-1 and C-2
(D) The same constitution and acid configuration at C-3, C-4, C-5 and C-6 but different constitution
and configuration at C-1 and C-2 which becomesidentical by osazone formation.
BM 0033

NaBH
D(-) -Erythrose ——2» (P)

NaBH
D(-) -Threose 4. (R)
Which of the following statement is correct about Pand R ?

(A) Bothareoptically active (B) Bothareoptically inactive
(C) Pisopticdly inactiveand Risopticdly active (D) Neither P nor R has asymmetric carbon.

BM 0034
The monomer of nucleic acids are held together by
(A) Phosphodiester linkage (B) Amidelinkage
(C) Glycosidic linkage (D) Ester linkage
BM 0035
Select theincorrect statement about Nylon 2-nylon-6.
(A) Itisacopolymer
(B) Itisbiodegradable
(©) Itisanalternating polyamide
(D) Itis made up of CH, —(|:H —COOH and H,N(CH,).COCH
NH,
BM 0036
The monomer that can undergo radical, cationic and anionic polymerisation with equal case-
(A) Me—C|):CH2 (B)Ph—CH=CH, (C)CH,=CH, (D) CH,=CH-CN
Me
BM 0037
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Consider thereaction-

OH

(i) CHCI,+ NaOH
(i) H;0"

> P (Magjor) + Q (Minor)

Mixture of A and B can be best separated by -
(A) Steam didtillation (B) Vacuum digtillation
(C) Fractiona distillation (D) Crysallisation

BM 0038
Which of the following statements are incorrect :
(A) Copolymer of 1,3-butandiene & acrylonitrileis Buna-S
(B) HDPE isobtained by Ziegler-Natta polymerisation
(C) Polymer dacron can be polyester fabric
(D) Phenol & formaldehyderesinis called novolac

BM 0039
A segment (X) of cellulose obtained on partial hydrolys shasmolecular mass 1476 gm. On complete
acidic hydrolyss, massof the product obtained is 1620 gm. Find out the number of glycosidic linkage(s)
present in segment (X) :
(A) 8 (B) 6 © 4 (D) 10

BM 0040
When solidum extract is treated with FeCl,; solution a blood red coloured is obtained due to the

presence of -

(A) @ SO,H (B)NH, SO,H

BM 0041
The monomer that undergo radical polymerisation most easily is
(A) CH,=CH, (B) CsHsCH=CH, (C) CHZ:C< I\'\::s (D) CH,—CH=CH,

BM 0042
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Biomolecules
EXERCISE#O-I1
Carbohydratesmay be:
(A) Sugars
(B) Starch

(C) Polyhydroxy aldehyde/ ketones
(D) Compounds that can be hydrolysed to sugar
BM 0043
Select the correct statement :
(A) Glycosidesdo not undergo mutarotation
(B) All OH groupsof acyclic monosaccharides are converted to ethers by treatment with base and
an alkyl halide
(C) a-D glucosereactswith Ag,0O and excess CH,| to form tetramethyl ether
(D) D-glucose upon treatment with warm HNO, forms D-glucaric acid
BM 0044
"Aspartame” is roughly 100 times as sweet as cane sugar. On complete hydrolysis of aspartame,

products obtained is/are :

0 OCH,
N

OH NH, H O

(A) PhCH,~CH-NH, (B) H,N-CH-CO,H
(|202H (|IH2CO,_,H
(C) CH,OH (D) CH,~CH-NH,
C|202H

BM 0045
Starch molecules are polymer with repeating glucose units. Select the correct statement(s).
(A) Glucoseunitsarejoined through a-glycosidiclinkage
(B) Thebranchesof amylopectin arelinked to the chain with a-1,6'-glycosidic linkages
(C) Thelinear linkages of amylopectin are formed by a-1,6'-glycosidic bond
(D) Amylose hasan unbranched skeleton of glucose moleculeswith a-1,4'-glycosidic linkages

BM 0046
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Select the correct option.
(A) Isoelectric pointisthe pH at which an amino acid existsprimarily in itsneutral form.
(B) Isoelectric pointisthe average of pK , values of a-COOH amino a.- NH3 groups| valid only for

neutral amino acid |
(C) Glycineischaracterised by two pK, values
(D) For neutral amino acid the concentration of zwitter ion is maximum at itsisoelectric point

BM 0047
Amino acidsare synthesised from
(A) a-Halo acids by reaction with NH,
(B) Aldehydes by reaction with NH, and cyanideion followed by hydrolysis
(C) Pyruvicacidistreated with NH, followed by addition of H,(Ni)
(D) Alcohols by reaction with NH;and CN  ion followed by hydroysis.
BM 0048
Which of thefollowing carbohydrates devel opesblue colour on treatment with iodine solution ?
(A) Glucose (B) Amylose (C) Starch (D) Fructose
BM 0049
Select the correct statement
(A) High dengity polytheneisalinear polymer.
(B) Low dengity polytheneisabranched chain polymer.
(C) Chain growth polymers are also known as addition polymer.
(D) Step growth polymer is also known condensation polymer.
BM 0050
Select the correct statement.
(A) Elastomers have the weakes intermolecul ar forces
(B) Buna-N isexample of synthetic copolymer
(C) Somefibreshave crystaline nature
(D) Thermoplastic polymers have stronger intermol ecular forcesthan fibres
BM 0051
Which of thefollowing options are correct :
Cl NO,
(A) @ +AgNO;——> @ +AgCl |
(B) Naextract of sample containing chlorobenzene _HANO, white ppt. of AgCl
(C) Naextract of sample containing chlorobenzene _*AGNO, No ppt. of AgCl
Cl
(D) @ + AgNO,—— No ppt. of AgCl
BM 0052
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11

CHO

+ Ac,0 —£ONa_, (p)

Beforeisolating (P) unreacted Ph—CHO isremoved first. Select the correct statement.

(A) Piscinnamadehyde (B) Piscrotonic acid
(C) Removal isdoneby ssimpledistillation (D) Piscinnamic acid.
BM 0053
12 If on astrand of DNA the base sequence is ATTGACGCAT then the sequence transcription on
RNA would be -
(A)UAACUGCGUA (B) AUUCUGCGUA
(C) UAACTGCGUA (D) TAACTGCGTA
BM 0054
13  Select the correct statement among following
(A) Number of chiral atom in a-D-glucose is less than D-glucose
(B) D-glucose and D-fructose give same product with HIO,
(C) D-glucose and D-fructose give same product with H,NOH
(D) D-glucose and D-fructose form same product with H,N-NH-Ph
BM 0055
14 The N-base which differenciate DNA with RNA is:
(A) Cytosine (B) Uracil
(C) Adenine (D) Guanine
BM 0056
15 Correct statement
(A) Nylon-66 isexampleof addition polymer
(B) Alaninhaving pH 9 at isoelectric point
(C) Fructose when reactswith fehling solution reddish brown ppt. formed
(D) All of these
BM 0057
16 Matchthecolumn:
Column | Column 1
(A) Sucrose (P) Two acetals
(B) Maltose (Q) Nohemiaceta
(C) Lactose (R) p-1,4-glycosidicbond
(D) Cdlulose (S Oneof the hydrolysisproduct isglucose
BM 0058
\ 4
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Match the column
Column | Column 1
(Component of mixture) (Reagent)
(A) Crystalline Na,CO, + (P) Fehling solution
Sodium citrate + CuSO,(aq. sol.)
(B) CuSO, + Rochelle Salt + NaOH(Aq. sol.) (Q) Nesseler's Reagent
(C) 10% a - naphthol in acohol (R) Bennedict'ssolution
(D) HgCl +KI + KOH (ag. sol.) (S) Molisch's Reagent
BM 0059
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EXERCISE#S-|

Assertion Reason

1 Statement 1: Furanosering, like pyranoseringsare not planar.
Statement 2 : The most stable conformation of furanoseis envelopeform.
(A) Statement-1istrue, statement-2 istrue and statement-2 iscorrect explanation for statement-1.
(B) Staement-1listrue statement-2istrue and gatement-2isNOT thecorrect explanationfor Satement-1.
(C) Statement-1istrue, statement-2 isfalse.
(D) Statement-1isfalse, statement-2istrue.
BM 0060
2 Statement 1: Brominewater changes glucoseto gluconic acid.
Statement 2 : Bromine water acts asoxidising agent.
(A) Statement-1istrue, statement-2 istrueand statement-2 is correct explanation for statement-1.
(B) Staement-1listrue, statement-2istrue and gatement-2isNOT thecorrect explanationfor Satement-1.
(C) Statement-1istrue, statement-2 isfalse.
(D) Statement-1isfalse, statement-2istrue.
BM 0061
3 Statement 1: All monosaccharide ketoses are reducing sugars.
Statement 2 : Monosaccharideketose give positive Tollen'sand Fehling'stest.
(A) Statement-1istrue, statement-2 istrue and statement-2 iscorrect explanation for statement-1.
(B) Staement-1istrue statement-2 istrue and gatement-2isNOT thecorrect explanaionfor Satement-1.
(C) Statement-1istrue, statement-2 isfalse.
(D) Statement-1isfalse, statement-2istrue.
BM 0062
Comprehension (Q.4t0 Q.6)
Consider thefollowing reversible processfor areaction of D-gl ucose.
cH,0H.Q B D-isomer
HO CH;0H
D-glucose
(o or B form) + o- D isomer
4 The gtructure of intermediate [X] is
CH,OH % cH,oH Q
HO% W
HO OH
CH,0H.Q CcH,oH Q
AV ®" X\ ymor
HO O
BM 0063
L 4
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Select the correct option.
CH,0H,Q HO CH,0H.Q
HO
(A)Y is %H (B) Zis %OCHB
HO “"OMe HO "N
cH,01.Q cH,oH Q
HO ’
(C) Y is OH OH (D) Zis HO OH
OCH,
OCH,
BM 0064
Select the correct statement.

(A) Y ismore stable than Z due to H-bond (B) Y isless stablethan Z due to anomeric effect.
(C) Y ismoredablethan Z dueto anomericeffect (D) Y islessstable than Z due to H-bond.

Comprehension (Q.7t0Q.9)

G

BM 0065

The monomer _~ Z (G = Me or Cl) when treated with Zieglar - Natta catalyst undergo

polymerisation in themanner given below -

Zieglar-Natta —_ [ = ] =
Catalyst

"7\

n
cis-poly-1,3-butadiene

TheZieglar-Nattacatalystis
(A) TiCl, (B) RAAI (C) R;Al/TiCI, (D) RyB/TiCl,

Cl
The polymer obtained when monomeric unit used is CH,=C-CH=CH,
(A) Neoprene (B) Stilbene (C) Styrene (D) Chloropicrin

Which of thefollowing statement isnot true considering the process given above.
(A) Thegenera classof polymer formed isknown as homopolymer

(B) The polymer obtained is stereoregular

(C) Buna—N can be prepared using above process

(D) Synthetic rubber can beformed by above processusing 1,3- butadiene.

BM 0066

BM 0067

BM 0068

'g.p65
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Biomolecules

Match the Column

10 Match the compoundsgiven below existing in equilbrium mixture with their percentagegiveninthe

right hand sde.
Column Column 11
H\C ¢o
H——OH
(A) HO——H (P) 36%
H——OH
H——OH
CH,OH
O\AP\A 0
(B) “O%% (Q) 638%
HO
Q\’\p\’\ Q
HO
(©) M (R) 99.9%
OH
(D) ﬂ (S 02%
O OH
BM 0069
11  Matchthecolumn:
Column Column 11
(Carbohydrate) (Properties)
(A) Starch (P) Mutarotation
(B) Sucrose (Q) Non reducing sugar
(C) Lactose (R) B-glycosidic bond
(D) Maltose (S a-glycosidic bond
(T) Reducing sugar
(U) Hemiacetd
BM 0070
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Match thecolumn:
Column |

cH,0H.Q
HON H o
(A) CH,OH
HO OH O%OH
HO "H

OH
o 1 H
o\
(B) N0 SIA
off OH
HO HOCH,
cH,0n.Q
HO N\, H
HO HO

o)

(C) HocH,O
H
GCHZOH

OH

HOCH,

HOCH,

Match the column
Column|
(Functional group)
(A) Aldehydic

(B) Phenolic

(C) Alcohol

(D) a-D- Glucopyranose

Column 11

(P) o-glycoside bonds

(Q) Reducing sugar

(R) Formsenediol intermediate

(S pB-glycoside bond

Column 1

(Test used or complex formed during confirmatory test)

(P) [(CeHsO)Fel 2 (violet)
CH — C-0
0

\Cu{\
oY
/H — C-0

RCH(OH)OSONH@\
C
RCH(OH)OSONH@/

(S) (ROH),Ce(NO,), (Red)
(T) Molisch'sTest

Q) (blue)

(R)

violet red

e
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14 Matchthecolumn:

Column | Column 11
(A) Addition polymer (P) BunaS
(B) Condensation polymer (Q) Buna-N
(C) Homopolymer (R) Polythene
(D) Copolymers (S Nylon 6,6
BM0073
15 Matchthecolumn
Presenceof theelement in Complexformedinone  Colour of the complex
Na - extract of thetest
(A) N (P) Na,[Fe(CN)-NOS] (W) Prussian Blue
B) S (Q) Fe(CN9), (X) Black
(C) N and Stogether (R) PbS (Y) Violet
(S) Fe,[Fe(CN) ] (2) Blood Red
BM 0074
Subjective Type:
16 ThepKavauesfor thethreeacidic group P,Q,R are 4.3, 9.7 and 2.2 respectively
(R) (P)
HOOC-CH -CH,~COOH
°NH,
Q)
Calculate theisoelectric point of theamino acid ?
BM 0075
17  How will you separate?
(@ Ethane& Ethyne
BM 0076
(b) 1-Butyne& 2-Butyne
BM 0077
() Phenol & Propanal
BM0078
(d) 2-Propanol & Propanone
BM 0079
(e CH,COOH & HCOOCH,
BM 0080
() PhOH & PhCOOH
BM 0081
(9 CH,& CH,
BM 0082
(h) EtNH, & Me,NH
BM 0083
(i) EtOH & Et—O-—Et
BM 0084
\ 4
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18 How will you differentiate?

(@& Propane& Propene

BM 0085
(b) 1,1-Dichloroethane& 1,2-Dichloroethane

BM 0086
() Chloroethane& Chloroethene

BM 0087
(d) Pure& Oxidized CHCI,

BM 0088
(e) p-chlorotoluene & benzylchloride

BM 0089
() n-propylchloride& isopropylchloride

BM 0090
(9) Methanol & ethanol

BM 0091
(h) Isobutanol & tert-butanol

BM 0092
(i) 2-Pentanol & 3-pentanol

BM 0093
() O-cresol & benzyla cohol

BM 0094
(k) Ethanol & Propanol

BM 0095
() Propanone & Ethanaol

BM 0096
(m) HCHO & PhCHO

BM 0097
(n) Glucose& Fructose

BM 0098
(0) HCOOH & CH,COOH

BM 0099
(p) HCOOH & HCHO

BM 0100
(@ MeNH, & Me,NH

BMO101 }

CH,NH, CH;
(n & ¢
NH,
BM 0102
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19

(@ Whatisthestructure of nylon-6, made by akaline polymerisation of caprolactum.
O
N-H

(b) Suggest mechanismfor the process. I's polymerisation of the chain reaction or step reaction type.
BM 0103

BM0103

20 Compound (A) CH,,0; give atetra-acetate with Ac,O & oxidation of A with Br,/H,O gives an
acid C.H,,O,. Reduction of A with HI & Red P. Give 2-methyl butane. What is structure of ‘A’
BM 0104
21 (i) Sulphanilic acid although hasacidic aswell as basic group. It issolublein akali but insoluble
inmineral acid. Explain.
BM 0105
(i) Explainwhy sulphonic acid isnot solublein organic solvents.
BM 0105
22 Account for the fact that 2-amino ethanoic acid (glucine) exist as a dipolar ion as does
p-aminobenzene sul phonic acid but p-amino benzoic acid does not.
BM 0106
23  For given compound
o Q
o OHG\/\Q\/\ o -
.. HO .. O
(i) HO HO wo _Q (if) O%
0%‘ RO HO o ho g
HO HO O
C“’»O“ O
HO
(i) none g @
H HO
H Q CH,0OH
OIl 1II
(a) Which glycosidic linkageis present (b) Name of the compound
(c) Productsobtained on hydrolysis (d) Isit reducing sugar
(€) Number of moles of HIO, consumed (f) Ismutarotation possible
(9) Number of moles of CH,COCI consumed per mole of compound.
BM 0107
\ 4
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For given compound
@ Cl?HO (b) cH,0oH
C|3HOH (l;: 0
?HOH éHOH
?HOH éHOH
CH0H e
I
CH,OH
(i) Number of possibleisomers
(i) Number of possible D-configurationisomers
(iif) Number of possible L-configuration isomers
BM0108
Number of possibleisomers of a-D-gluco pyronose configuration.
CH,OH
o]
HO OH
HO OH
BM0109
Calculateisodectric point of following amino acid
pKa pKa, pKa
(a-COOH) | (a-COOH) [(sidechain)
@
(@ Glycine NH; - CH, - COOH 2.3 9.6 —
(b) Serine CH, - CH - COOH 2.2 9.2 —
OH NH,
@
NH,
(c) Alanive CH;-CH - COOH 2.3 9.7 —
(d) Asparricacid HOOC — CH, - (|:H - COOH 2.1 9.8 3.9
B s
@
(e Lysine NH3—CHZ—CHZ—CHZ—CHZ—CH—Cl:OOH 2.2 9.0 10.5
NH,
®
BM 0110
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EXERCISE # (J-MAIN)
1.  Whichof thefollowing pairsgive positive Tollen’ stest? [J-M ain-2004]
(1) Glucose, sucrose (2) Glucose, fructose
(3) Hexanal, Acetophenone (4) Fructose, sucrose
BMO0111
2. Twoformsof D —glucopyranose, are called. [J-M ain-2005]
(1) Enantiomers (2) Anomers (3) Epimers (4) Diagtereomers
BM0112
3. When benzene sulfonic acid and p-nitrophenol are treated with NaHCO,, the gases released
respectively are [J-M ain-2006]
(1) SO,, NO, (2) SO,, NO (3) SO,, CO, (4) Co,, CO,
BMO0113
4.  Statement-1: Glucose givesareddish-brown precipitate with Fehling’ s solution.
because [J-Main-2007]
Statement-2 : Reaction of glucosewith Fehling’ s solution gives CuO and gluconic acid.
(1) Statement-1isTrue, Statement-2 is True; Statement-2 isacorrect explanation for Statement-1.
(2) Statement-1isTrue, Statement-2 is True, Statement-2isNOT acorrect explanation for Statement-1.
(3) Statement-1isTrue, Statement-2 isFalse.
(4) Statement-1 isFase, Statement-2 is True.
BMO0114
5. Which one of the following bases is hot present in DNA ? [J-Main-2014]
(1) Cytosine (2) Thymine (3) Quinoline (4) Adenine
BMO0115
6. Which oneisclassified as a condensation polymer? [J-Main-2014]
(1) Teflon (2) Acrylonitrile (3) Dacron (4) Neoprene
BMO0116
© 7. Which of the vitamins given below is water soluble? [J-Main- 2015]
(1) VitaminE (2) Vitamin K (3) Vitamin C (4) Vitamin D
: BMO0117
: 8. Thiol groupispresentin: [J-Main-2016]
; (1) Methionine (2) Cytosine (3) Cystine (4) Cysteine
5 BMO0118
\ 4
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The distillation technique most suited for separating glycerol from spent-lye in the soap industry is
[J-Main-2016]

(1) Distillation under reduced pressure
(3) Fractiona didtillation

(2) Smpledistillation
(4) Steam distillation
BM0119
Which of the following statements about low densgity polytheneisFALSE ?  [J-Main-2016]
(1) Itisusedinthe manufacture of buckets, dust-bins etc
(2) Its synthesisrequires high pressure
(3) Itisapoor conductor of eectricity
(4) Its synthesis requires dioxygen or a peroxide initiator as a catalyst.

BM0120
Which of the following compounds will behave as a reducing sugar in an agueous KOH solution
[J-M ain-2017]
HOHC _O_ CHOH HOHC _o_ cHon  HOHG
HOH,C _O_ CH,0H 0. CH,0CH,
(1) HO/bcocn, (2) @ 3) @{00(% (4) |<OH >
j OH OH OH
OH OH
BM 0121
The formation of which of the following polymers involves hydrolysisreaction ? [J-Main-2017]
(1) Nylon 6 (2) Bakelite (3) Nylon 6, 6 (4) Terylene
BM 0122
Glucose on prolonged heating with HI gives : [J-Main-2018]
(1) 1-Hexene (2) Hexanoic acid (3) 6-iodohexanal (4) n-Hexane
BM0123

Which of the following statement is not true :-

(1) Nylon 6 is an example of step-growth polymerisation

(2) Chain growth polymerisation involves homopol ymerisation only
(3) Step growth polymerisation requires abifunctional monomer

(4) Chain growth polymerisation includes both homopol ymerisation and copolymerisation

[J-M ain-2018]

BM 0124
The dipeptide, GIn-Gly, on treatment with CH;COCI; followed by agueous work work up gives :-
H H
O CH,), O CH,), :
Q) (€ NH, (2 (€ H [J-M ain-2018]
NCOCH,
@) @)
H H
N N @)
©) (4) /)k\
o) CONH  (CH,), NH, 0 CONH  (CH,), H
\}(/' NCOCH,
CoOoOH O COOH

BM 0125
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16. The copolymer formed by addition polymerization of styrene and acrylonitrile in the presence of
peroxideis: [J-Main-2018]
[ CN B
@) | @ | N
T~ ?HfCHfCHfCH T C— CH-CH,
i >
L CH; n | CH, n
@1 o cH-Crcn, “) CHlfH _CHZ_(fH
| n C.H; CN |y
BM 0126
17.  Which of the following isthe correct structure of Adenosine ? [J-Main-2018]
NIL NH, .
oy 0 AT
@) ™ N @ My @ A i, @ N,
Ribose Il{ibose Ribose Ribose
BM 0127
18. Among thefollowing, the incorrect statement is:- [J-M ain-2018]
(1) Cellulose and amylose has 1, 4-glycosidic linkage.
(2) Lactose contains B-D-galactose and B-D-glucose.
(3) Maltose and lactose has 1, 4-glycosidic linkage.
(4) Sucrose and amylose has 1, 2-glycosidic linkage.
BM0128
19. The correct match between itemsof List-1 and List-I1 is:- [J-Main-2018]
Litst-1 List-11
(A) |Phenelzine (P) [Pyrimidine
(B) |Chloroxylenol | (Q)| Furan
(C) |Uracil (R)|Hydrazine
(D) |Ranitidine (S) [Phenol
(1) (A)-(S), (B)-(R), (C)-(P), (D)-(Q) (2) (A)-(R), (B)-(S), (O)-(P), (D)-(Q)
(3) (A)-(S), (B)-(R), (O)-(Q). (D)-(P) (4) (A)-(R), (B)-(S), (O)-(Q). (D)-(P)
BM0129
20. Thecorrect sequenceof amino acids present in thetripeptide given below is: [J-Main-(Jan)-2019]

Me Me 0
X H )J\I\/Ie OH
H,N = X
(J\\_ y X on
o) OH |
(0]

(1) Leu- Ser - Thr (2) Thr - Ser- Leu (3 Thr - Ser - vd (4) va - Ser - Thr
BM 0130

*
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21. Major product of the following reaction is: [J-Main-(Jan)-2019]

cl
Cl NH
)\ﬂ/ + HZN/\H/ ’ (DELN
0 0 >

(2) Free radical
polymerisation

Cl
(1)0/ HJ\/NHZ ) HN\H/\NHZ

@)
Cl
] P
NH, H
BMO0131
22. Themajor product of the following reactionis: [J-Main-(Jan)-2019]
0 CH,
/@( \ﬂ/ (i) dil. HCI/A
CH.0 oH° (i) (COOH),/
Polymerisation
0
Q ‘EO O_IKIA/:I
J n
(2) ~Lo 0 H(}n 7 G
\@ O OCH,
OCOCH,
0 0
oo oo
©) I[ = 0 j@( I =
OH
OH
BM 0132

23.  Which of the following tests cannot be used for identifying amino acids? [J-Main-(Jan)-2019]

(1) Biuret test (2) Xanthoproteictest (3) Barfoed test (4) Ninhydrin test
BM 0133
24.  The homopolymer formed from 4-hydroxy-butanoic acid is :- [J-M ain-(Jan)-2019]
0 i P T
1) JI;C(CHZ)S—O;I;] (2 {oc(cHz)g—o;IE ©) {C(CHZ)ZC—O}] (4) JI;C(CHZ)ZC}”
BM0134
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25.

26.

27.

28.

29.

Among the following compound which one is found in RNA ?

0 NH, Q
Y N)l KNH
o LK ol L @ L A
) ) !
The polymer obtained from the following reactionsis :
/\/\/NH2 (i) NaNO, /H50*
HOOC (ii) Polymerisation
_(”) y [~ (”)
@ -:C_(CHz)FN n @ -:O_(CHZ)“_C n
R N
(3) L-HnCeH) N ) Loceryodf,

The correct structure of histidine in astrongly acidic solution (pH=2) is

D
_CH- )
HN-CH-COOH H3 N-CH-COO H,N-CH-COO

i/’SH i—%H 3 i—%H
1 P 2 2
(1) H@ /i ) (3 /N/)

The two monomers for the synthesis of Nylone 6, 6 are:
(1) HOOC(CH,)sCOOH, H,N(CH,)sNH,
(2) HOOC(CH,) ,COOH, H,N(CH,),NH,
(3) HOOC(CH,);COOH, H,N(CH,),NH,
(4) HOOC(CH,) ,COOH, H,N(CH,)sNH,

Maltose on treatment with dilute HCI gives:
(1) D-Galactose

(3) D-Glucose and D-Fructose

(2) D-Glucose
(4) D-Fructose

[J-Main-(Jan)-2019]

NMe

s

@ L A

N
Me

BM 0135
[J-Main-(Jan)-2019]

BM 0136
[J-Main-(Jan)-2019]

) S
0]

BM 0137
[J-Main-(Jan)-2019]

BM0138
[J-Main-(April)-2019]

BM0139

*
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Fructose and glucose can be distinguished by : [J-Main-(April)-2019]
(1) Fehling'stest (2) Barfoed's test
(3) Benedict's test (4) Seliwanoff'stest
BM 0140

The peptide that gives positive ceric anmonium nitrate and carbylamine testsis :
[J-Main-(April)-2019]

(1) LysAsp (2) Ser-Lys (3) GIn-Asp (4) Asp-GIn

BM 0141
Which of the following statements is not true about sucrose? [J-Main-(April)-2019]
(1) On hydrolysis, it produces glucose and fructose
(2) The glycosidic linkage is present between C; of a-glucose and C; of B-fructose
(3) It isalso named as invert sugar
(4) It isanon reducing sugar

BM 0142
Number of stereo centers present in linear and cyclic structures of glucose are respectively :
14&5 (205& 5 [J-Main-(April)-2019]
34&4 45&4

BM 0143
Amylopectin is composed of : [J-Main-(April)-2019]
(1) a-D-glucose, C,—C, and C,—C; linkages
(2) a-D-glucose, C,—C, and C,—C; linkages
(3) B-D-glucose, C,—C, and C,—C linkages
(4) B-D-Glucose, C,—C, and C,—C; linkages

BM 0144
Which of the following statementsis not true about RNA ? [J-Main-(April)-2019]
(2) It has always double stranded a-helix structure
(2) It usually does not replicate
(3) Itispresent in the nucleus of the cell
(4) 1t controls the synthesis of protein

BM 0145
Which of the following compoundsis a constituent of the polymer [J-Main-(April)-2019]

0]
JEHN—yI— NH-CH,1 2

(1) Formaldehyde (2) Ammonia (3) Methylamine (4) N-Methyl urea

BM 0146
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Themgor product of thefollowing reactionis:

(1) KOH (alc.)
>
(2) Free radical
polymerisation
Cl

CH,
1 CH,
n
n
() % 2 r\g; 3 %
C OH
OH

Which of the following is a condensation polymer ?
(1) Buna- S (2) Nylon 6, 6 (3) Teflon

The correct name of the following polymer is:

GH; CH,

o

(1) Polyisoprene (2) Polytert-butylene  (3) Polyisobutane

Which of the following is athermosetting polymer?
(1) Buna—N (2) PVC (3) Bakelite

Which of the following statementsis correct-

(1) Gluconic acid can form cyclic (acetal/ hemiacetal) structure
(2) Gluconic acidis a partial oxidation product of glucose

(3) Gluconic acid is obtained by oxidation of glucose with HNO;
(4) Gluconic acid is adicarboxylic acid

Match the following :

() Riboflavin (a) Beriberi

(i)  Thiamine (b) Scurvy

(iii) Pyridoxine (c) Chellosis
(iv) Ascorbicacid (d) Convulsions

[J-Main-(April)-2019]

(4)
Cl
BM 0147
[J-Main-(April)-2019]
(4) Neoprene
BM 0148

[J-Main-(April)-2019]

(4) Polyisobutylene
BM 0149
[J-Main-(April)-2019]
(4) Nylon 6
BM 0150
[J-Main-(Jan)-2020]

BMO0151
[J-Main-(Jan)-2020]

(D) ()-(9), (iH)-(@, (iii)-(d), (iv)-(0) (2) (1)-(9), (i1)-(d), (iii)-(a), (iv)-(o)
(3) (1-(d), (ii)-(b), (iii)-(a), (iv)-(c) (4) (1-(@, (i1)-(d), (iii)-(c), (iv)-(b)

BM 0152

m
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43. Two monomersin maltose are : [J-Main-(Jan)-2020]
(1) a-D-glucose and B-D-glucose
(2) a-D-glucose and o-D-Fructose
(3) a-D-glucose and o-D-glucose
(4) a-D-glucose and a-D-galactose
BM0153
44. A, B and C are three biomolecules. The results of the tests performed on them are given below:

Molisch's | Barfoed Biuret [J-M ain-(Jan)-2020]
Test Test Test

Positive | Negative | Negative

(o8]

Positive | Positive Negative

Negative | Negative | Positive

A, B and C are respectively :

(1) A = Glucose, B = Fructose, C = Albumin
(2) A = Lactose, B = Fructose, C = Alanine
(3) A = Lactose, B = Glucose, C = Alanine
(4) A = Lactose, B = Glucose, C = Albumin

BM 0154
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EXERCISE # (J-ADVANCE) (OBJECTIVE)

Statement-1 : p-Hydroxybenzoic acid hasalower boiling point than o-hydroxybenzoic acid.
because [JEE 2007]
Statement-2 : o-Hydroxybenzoic acid hasintramolecular hydrogen bonding.
(A) Statement-1isTrue, Statement-2isTrue, Statement-2 isacorrect explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for
Statement-1.

(C) Statement-1isTrue, Statement-2isFalse.
(D) Statement-1isFase, Statement-2isTrue.

BM 0155
Match the chemical substancesin Column | with type of polymers/ type of bondsin Column II.
Indicate your answer by darkening the appropriate bubbles of the 4 x 4 matrix given in the ORS.

Biomolecules || NG

[JEE 2007]
Column Column 1
(A) Cdlulose (P) Natural polymer
(B) Nylon-6, 6 (Q) Synthetic polymer
(C) Protein (R) amidelinkage
(D) Sucrose (S Glycosdelinkage
BM 0156

3 Match the compounds/ion in column | with their properties/ reaction in Column 1. Indicate your

answer by darkening the appropriate bubbles of the 4 x 4 matrix giveninthe ORS.  [JEE 2007]
Column | Column 1
(A) C,H,CHO (P) givesprecipitate with
2,4-dinitrophenylhydrazine
(B) CH,C=CH (Q) givesprecipitatewith AgNO,
(C) CN- (R) isanucleophile
D) I (S isinvolvedincyanohydrinformation
BM 0157
4 Cellul ose upon acetylation with excess acetic anhydride/ H,SO, (cataytic) givescellulose triacetate
whosestructureis [JEE 2008]
Ao :CO O 0-+%
Ac ) gAc : . :C o o on Y
AN O 0 H AcO H
AcQ OAc H H  OAc o &\ H i OH
i O\ P H @ b
() 4@ "o (B) +-o ]
H OAc H OH
AcO, Ac
© @ @A@t (D) ey e e
. OAc H S\pAe OAC H H H H H h
H OAc H OAc ° H OA|-C| " OAc OAc ’ OAc OAc N~ "
OAc OAc
BM 0158
\ 4
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5 Match the compoundsin Column | with their characteristic test(s)/reaction(s) givenin Column 1.

Indicate your answer by darkening the appropriate bubbles of the 4 x 4 matrix given in the ORS.

[JEE 2008]
Column-I Column 1l
@ @ . . -
(A) H,N — NH.CI (P) Sodium fusion extract of the compound gives
Prussian blue colour with FeSO,
@ 06
NH, |
(B) HO@—< (Q) Givespositive FeCl, test
COOH
@ O
(© H04©7 NH.CI (R) Giveswhite precipitate with AgNO,
(D) OZNQ NH - ﬁHﬁr (S Reacts with aldehydes to form the corresponding
Hydrazonederivative
NO,
BM0159
6 The correct statement(s) about the following sugars X and Y is(are) [JEE 2009]
CH OH CH OH
H HOH,G H
CH,OH
WCH OH ><:~><O
(X)
(A) X isareducing sugar and Y is anon-reducing sugar
(B) X isanon-reducing sugar and Y isareducing sugar
(C) Theglucosidic linkagesin X and Y are a. and 3 , respectively.
(D) Theglucosidic linkagesin X and Y are 3 and o , respectively
BM 0160
7 Among cellulose, poly(vinyl chloride), nylon and natural rubber, the polymer in which the :
intermolecular forceof attractionisweakestis [JEE 2009]
(A) Nylon :
(B) Poly (vinyl chloride) .
(C) Cédllulose :
g
(D) Natural Rubber
BMO161
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8  Thefollowing carbohydrate is [JEE 2011]
OH
HO H o
HO OH
H OH
H H
(A) a ketohexose (B) an aldohexose
(C) an a-furanose (D) an a-pyranose
BM 0162
9 The maor product of the following reaction is [JEE 2011]
@ RCH,OH _
') H®(anhydrous)
(A) ahemiacetal (B) an acetal (C) an ether (D) an ester
BM0163
10 Amongst the compounds given, the one that would form abrilliant coloured dye on treatment with
NaNO, in dil. HCI followed by addition to an alkaline solution of -naphthal is -
[JEE 2011]
N(CH,), NHCH,
ot Jef
NH, CH,NH,
© o(J
H,C
BM 0164
11  The correct functional group X and the reagent/reaction conditions Y in the following scheme are
[JEE 2011]
(Y .
X—(CH,) —X » Condensation polymer
(ii) O%C—(CHZ) P
HO™ * T OH
(A) X = COOCH,, Y = H,/ Ni / heat
(B) X = CONH,, Y = H,/ Ni / heat
(C) X = CONH,, Y = Br,/ NaOH
(D) X =CN, Y = H,/ Ni / heat
BM 0165
\ 4
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12 The structure of D-(+)-glucose is [T 2011]
CHO
H——OH
HO——H
H——OH
H——p1—OH
CH,OH
The structure of L(—-)-glucose is
CHO CHO CHO CHO
HO—1|— H H——OH HO——H HO—f—H
A) H—T—OH g) HO——H Cc) HO——H D) HO——H
(A) HO——H (B) ——OH ©) H—F+—OH (B) HO——H
HO——H HO——H HO——H H———OH
CH,OH CH,OH CH,OH CH,OH
BM 0166
13 For 'invert sugar', the correct statement(s) is (are) : [JEE 2016]

(Given: specific rotations of (+)-sucrose, (+)-maltose, L-(-)-glucose and L-(+)-fructose in agueous

solution are + 66°, +140°, -52° and + 92°, respectively)

(A) 'invert sugar' is prepared by acid catalyzed hydrolysis of maltose

(B) 'invert sugar' is an equimolar mixture of D-(+) glucose and D-(-)-fructose

(C) specific rotation of 'invert surgar' is —20°

(D) on reaction with Br, water, 'invert sugar' forms saccharic acid as one of the products

Comprehension : Q.No. 14 to 15

BM 0167

Treatment of compound O with KMnO, / H" gave P, which on heating with ammonia gave Q.

The compound Q on treatment with Br, / NaOH produced R. On strong heating, Q gave S, which

on further treatmenet with ethyl 2-bromopropanoatein the presence of KOH foll owing by acidification,

gave a compound T.

(®)
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14. The compound R is: [JEE 2016]
NH,
» L U@
NH,
0
NHBr
C D NBr
© NHBr (B)
O
BM0168
15. The compound T is: [JEE 2016]
(A) Glycine (B) Alanine (C) vdine (D) Serine
BM0169
16. The Fischer presentation of D-glucose is given below. [JEE 2018]
CHO
H—— OH
HO——H
H——OH
H——OH
CH,OH
D-glucose
The correct structure(s) of -L-glucopyranose is (are) :-
(A) (B)
©) (D)
HONoH Ho/H
.
H H
g BM0170
\ 4
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17.  Which of the following statement(s) is(are) true ? [JEE 2019]

18.

(A) Oxidation of glucose with bromine water gives glutamic acid

(B) The two six-membered cyclic hemiacetal forms of D-(+)-glucose ard called anomers

(C) Hydrolysis of sucrose gives dextrorotatory glucose and laevorotatory fructose

(D) Monosaccharides cannot be hydrolysed to give polyhydroxy aldehydes and ketones
BMO171

Choose the correct option(s) from the following [JEE 2019]
(A) Natural rubber is polyisoprene containing trans alkene units

(B) Nylon-6 has amide linkages

(C) Celulose has only a-D-glucose units that are joined by glycosidic linkages

(D) Teflon prepared by hesating tetrafl uoroethene in presence of apersul phate catalyst at high pressure

BMO0172
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EXERCISE # (J-ADVANCE) (SUBJECTIVE)
1 Givethe structures of the productsin each of the following reactions. [JEE 2000]
NOH
() Sucrose _H" 5 A+B (ii) H__, ¢ Polymerisatin ;-
BMO0173
2 Aspartame, an artifical sweetener, isapeptide and hasthefollowing structure: [JEE 2001]
CH, -C4H;
H,N —CH - CONH —C|2H ~COOCH,
CH, —COOH
(i) Identify thefour functiona groups
(i) Writethezwitterionic structure
(iii) Writethe structures of the amino acids obtained from the hydrolysis of aspartame
(iv) Which of the two amino acidsis more hydrophobic ?
BMO0174
3 Following two amino acids lysine and glutamine form dipeptide linkage. What are two possible
dipeptides? [JEE 2003]
NH, NH,
HZN/\/\/\COOH + HOOC /\/\COOH
BMO0175
4 The structure of D-Glucoseisasfollows- [JEE 2004]
(@ Draw the structure of L -Glucose
(b) Givethereaction of L - Glucose with Tollens reagent.
CHO
H———OH
HO—F+—H
H—1——OH
H———OH
HO
BMO0176
\ 4
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Monomer A of apolymer on ozonolysisyieldstwo moles of HCHO and one mole of CH,COCHO.

(a) Deducethe structure of A.

(b) Writethe structure of “all cis” —form of polymer of compound A.

[JEE 2005]

BMO177

A decapeptide (Mol. Wt. 796) on complete hydrolysis gives glycine (Mol. Wt. 75), aanine and

phenylalanine. Glycine contributes47.0% to the total weight of the hydrolysed products. The number

of glycine units present in the decapeptide is

[JEE 2011]

BMO0178

The subgtitutes R, and R, for nine peptides are listed in the table given below. How many of these

peptides are positively charged at pH =7.0 ?

® S
H,N-CH-CO-NH-CH-CO-NH-CH-CO-NH-CH-COO

Peptide
I
[l

VI
VII

VI

1

|
R,

Rl

H

H
CH,COOH
CH,CONH

2

CH,CONH,
(CH,),NH,
CH,COOH
CH,OH

(CH,) ,NH,

|
H

(CH,),NH,
CH,CONH,
(CH,),NH,
CH,CONH,
(CH,),NH,

CH

3

[JEE 2012]

BM0179
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8

10.

11

When the following aldohexose existsin its d-configuration , the total number of sterecisomersin

its pyranose formiis - [JEE 2012]
CHO
Ch,
ICHOH
ICHOH
ICHOH
lCHZOH
BM 0180
A tetrapeptide has —COOH group on aanine. This produces glycine (Gly), vaine (Va), phenyl
alanine (Phe) and alanine (Ala), on completehydrolysis. For thistetrapeptide, the number of possible
sequences (Primary structures) with —NH,, group attached to a chiral center is [JEE 2013]
BM 0181
The total number of lone-pairs of electronsin melamine is: [JEE 2013]
BM 0182

Thetotal number of digtinct naturally occurringamino acidsobtained by completeacidic hydrolysis

of the peptide shown below is: [JEE 2014]

BM 0183

Biomolecules
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ANSWER KEY
EXERCISE-O-I
1 Ans. (C) 2 Ans (D) 3 Ans (C) 4  Ans (B) 5 Ans (C)
6 Ans. (A) 7 Ans (C) 8 Ans (D) 9 Ans. (C) 10 Ans. (B)
11 Ans. (B) 12 Ans. (C) 13 Ans. (C) 14 Ans. (A) 15 Ans. (A)
16 Ans. (D) 17 Ans. (D) 18 Ans. (D) 19 Ans. (B) 20 Ans. (B)
21 Ans. (D) 22 Ans. (B) 23 Ans. (A) 24  Ans. (A) 25 Ans. (C)
26  Ans. (A) 27 Ans. (D) 28 Ans. (B) 29 Ans (B) 30 Ans. (C)
31 Ans (C) 32 Ans (C) 33 Ans. (D) 34 Ans. (C) 35 Ans. (A)
36 Ans. (D) 37 Ans. (B) 38 Ans. (C) 39 Ans (A) 40 Ans. (A)
41 Ans. (B) 42 Ans. (B)
EXERCISE#O-I1
1 Ans(ABCD) 2 Ans.(AB,D)3 Ans.(ABC) 4 Ans(ABD)5 Ans (AB,D)
6 Ans(ABC) 7 Ans(BC) 8 Ans(ABCD)9 Ans. (AB,C) 10 Ans. (B,D)
11 Ans. (D) 12 Ans. (A) 13 Ans. (D) 14 Ans. (B) 15 Ans. (C)
16 Ans (A)>P,Q,S;(B)-»S;(C)»R,S;(D)»>QR,S
17 Ans (A)»>R;(B)->P;(C)>S;(D)—»>Q
EXERCISE# S
Assertion Reason
1 Ans. (A) 2 Ans (A) 3 Ans (A) 4  Ans (A) 5 Ans. (D)
6 Ans (B) 7 Ans (C) 8 Ans (A) 9 Ans. (C)
Match the Column
10 Ans (A)-»S;(B)—»Q;(C)-»P;(D)>R
11 Ans (A)>Q,S;:(B)-Q,R,S;(C)»P,R,T,U(D)>P,ST,U
12 Ans(A)-»P,QR;B)»P;(C)->PS;(D)>P,Q,R
13 Ans (A)-> Q,R(B)—>P,(C)->S; (D) »T
14 Ans (A)-»P,Q,R;(B)—»S; (C)»R;(D)->P,Q,S
15 Ans. (A) > SW (B) > P-Y,R-X (C) > Q-Z
Subjective Type:
16 Ans. (3.25)
L
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EXERCISE # (J-MAIN)

1 Ans. (2 2 Ans (2 3 Ans (4 4  Ans (3) 5 Asn.(3)
6 Ans (3) 7 Ans (3 8 Ans (4 9 Ans. (1) 10 Ans. (1)
11 Ans (1) 12 Ans. (1) 13. Ans. (4) 14. Ans. (2 15. Ans. (1)
16. Ans. (4) 17. Ans. (1) 18. Ans. (4) 19. Ans. (2 20. Ans. (4)
21. Ans. (4) 22. Ans(2) 23. Ans(3) 24. Ans. (1) 25. Ans. (3)
26. Ans. (2) 27. Ans(1) 28. Ans.(4) 29. Ans.(2) 30. Ans.(4)
31. Ans (2 32. Ans. (2 33. Ans. (1) 34. Ans(l) 35. Ans. (1)
36. Ans. (1) 37. Ans. (1) 38. Ans. (2 39. Ans. (4) 40. Ans. (3)
41. Ans. (2)
Sol.
H
o=c” COOH
H——OH H OH
HO ——H — s HO H
H——oH B0y OH
H——OH H OH
“OH “OH
D-glucose Gluconic acid
(non-reducing)
HNO, COOH
» H——OH
HO ——H
H——OH
H——OH
COOH

Saccharic acid

42. Ans. (1)
Sal. (i) Riboflavin —— (¢) Cheilosis
(ii) Thiamine —— (&) Beriberi
(iii) Pyridoxin —— (d) Convulsions

(iv) Ascorbic acid —— (b) Scurvy

43. Ans. (3)
Sol. Two monomersin maltose are a-D-glucose & a-D-glucose.
44. Ans. (4)

Sol. Alanine does not show Biuret test because Biur et test isused for deduction of peptide linkage &
alanineisamino acid.

Albumineis protein so have paptide linkage o it gives positive Biur et test.

Positive Bar foed test isshown by monosaccharide but not disaccharide. Positive Molisch'stest is
shown by glucose.

*
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17.

Asn. (D) 2 Ans(A)-»P,S;B)-»Q,R;(C)->P,R;(D)>S

Ans. (A)-»P,S; B —-Q;(C)->Q,R,S;(D)—>Q,R 4 Ans. (A)
Ans. (A)-» R,S;B)»P,Q;(C)»P,Q,R;(D)>P,S 6 Ans (B,C)
Ans. (D) 8 Ans (B) 9 Ans(B) 10 Ans. (C) 11 Ans (A,B,CD)

Ans. (A) 13 Ans. (B,C) 14 Ans (A) 15 Ans. (B) 16 Ans. (D)
Ans. (B,C,D) 18 Ans. (B,D)
EXERCISE # (J-ADVANCE) (SUBJECTIVE)

11

Ans. (i) Amine, carboxylic acid, Amide, Ester

0 o~
CHO Ve
H——OH H—1—OH
HO——H . HO—+—H
Ag(NH,)

Ans. y_ 1 on ———> 41 on
HO——H HO—f+—H
HO (L-glucose) HO/

3

Q 0
o)
H
Ozonolysis + M H,C H CH H,G H
Ans. C)\/CHZ . )J\_{ b M.>=< ek H >='<..w
(a H, H he H®O cH] Xen
A H,C H 2

Ans. (6) 7 Ans. (4) 8 Ans (8 9. Asn. (9 10. Ans. (6)

Ans. (1)

eader\Cl




