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+CLASSIFICATION OF ORGANIC COMPOUNDS+

299K BASED ON STRUCTURE K<€ €SN

A/‘\/@‘@ | ORGANIC COMPOUNDS
v

~N
OPEN CHAIN CLOSED CHAIN
(ACYCLIC / ALIPHATIC) O _____ ceue)
Carbon atoms arranged in Carbon atoms are joined
straight or branched chains; to form ring structures. 0
L no ring present. 4 I O

(@]
i v <
4 QUICK MEMORY POINTS 4 HOMOCYCLIC COMPOUNDS HETEROCYCLIC COMPOUNDS U
: ‘ : X TN Ring contains carbon E
‘ Acyclic = open chain Ring contains plus hetero atoms like

only carbon atoms. N, O, or S.

Cyclic = ring compound

v

ALICYCLIC COMPOUNDS 7 AROMATIC COMPOUNDS
Cyclic but Planar conjugated
non-aromatic ring systems showing

Heterocyclic = ring has
N/O/S ; compounds. extra stability. =
_________________________________ I ~ )

Homocyclic = only
carbon in ring

* %% %

|
|
I
|
|
1
I
I
|
)
!
I
|
|
1
1

B i A i i N i

................ SR . { 1

BENZENOID AROMATIC N ( NON-BENZENOID k

COMPOUNDS AROMATIC COMPOUNDS

N

OPEN CHAIN ALICYCLIC BENZENOID HETEROCYCLIC

HiC 7 ""cH,
N

PROPANE CYCLOHEXANE ]I BENZENE | PYRIDINE

- ————————————— - —— - ——— - -

Contain one or more Aromatic in nature but

benzene rings. do not contain a
\_ Fis benzene ring. F

=
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1. Acyclic or Open-chain compounds
e These are the compounds in which the carbon atoms are linked to each other in such a
manner that the molecule i1s having an open-chain structure.
e The chain of the carbon atoms may be straight or branched.
e These compounds are also called as aliphatic compounds.
CH,

CH,CH,CH,; CH,—CH—CH, H,C=CH,
Propane Isobutane Ethylene

O

0 u
CH3C/ CH,—C—CH, CH,CH,OH
H Acetone Ethyl alcohol

Acetic acid’

Download Pharmacy India Mobile App from Playstore



[ P @Pharmacylindia ] P

icyclic compounds

o These are the compounds which contain rings of three or more carbon atoms.

These resemble with aliphatic compounds than aromatic compounds in many
respects.

That 1s why these are named alicyclic, 1.e. aliphatic

yclic.
2

C
c
CH, H,C ——CH, ;

/\ l Hc~  CH,
/\ |
Hqc eI ey CHZ HzC— CH)_ HgC “ /C.Hz

\‘C'/
Cyclopropane Cyclobutane H,
Cyclohexane
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Aromatic compounds

o These compounds consist of at least one benzene ring, i.e., a six-membered
carbocyclic ring having alternate single and double bonds.
Generally, these compounds have some fragrant odour and hence, named as
aromatic,

XNy

H
Benzene Naphthalene
(Monocyclic) (Bicyclic)

\‘\\ ( -2 {’;

H

Anthracene
(Tricyclic)
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1 »Organic compounds are broadly classified as

A. Open-chain compounds and acyclic compounds
B. Open-chain compounds and linear-chain compounds
C. Cyclic compounds and alicyclic compounds

D. Cyclic compounds and acyclic compounds
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BROAD CLASSIFICATION  °
OF ORGANIC COMPOUNDS

MAIN DIVISION

\ OF ORGANIC COMPOUNDS >

Acyclic / Open-chain
compounds
- | ) - - - - .

Cyclic / Closed-chain

@ compounds
. i > al i S ek wie- W aih < D .G s - s iy .

Acyclic: straight
or branched chains
il U ° (ke S e S i i e il i A Y T Y Y s - Sy .

- k
3  ACYCLIC XXt

OPEN-CHAIN COMPOUNDS

STRAIGHT OR
BRANCHED CHAINS

CLOSED-CHAIN COMPOUNDS

..

RING STRUCTURES
@ Cyclic: ring NN
structures
st s o s N 7 % J
By : _  QUICK Organic compounds are mainly [ . EXAM.POWT
; TAKEAWAY | classified into acyclic and cyclic compounds. [’ 3 Mainiclassiication = Aeyelic + Cyalie
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y) »Aliphatic compound is the other name for

A. Acyclic compounds
B. Alicyclic compounds
C. Ring compounds

D. Closed-chain compounds
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y) »Aliphatic compound is the other name for

A. Acyclic compounds
B. Alicyclic compounds
C. Ring compounds

D. Closed-chain compounds
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T O |
- ALIPHATIC = ACYCLIC
° oo O T—
N N—
. ) X F N
@ Aliphatic compounds are STRUCTURE TYPES
enerally open-chain compounds
el i J ( STRAIGHT-CHAIN | ;  ( BRANCHED-CHAIN )
3 i
@ They are also called ; CH,
acyclic compounds | e SN O, . -
™ . s
e Structure may be ;
straight-chain or branched-chain S & i CH; y

\|/

Usually non-ring ALIPHATIC @ ACYCLIC -
in basic classification Open-chain Non-ring N
QuickK Wm . . . EXAMPOINT \
TAKEAWAY Aliphatic = Open-chain = Acyclic ﬁ Aliphatic compounds are @) -
e open-chain compounds.

e
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3 »Which among the following is not an example of acyclic

compound?

A. Acetaldehyde
B. Ethane

C. Cyclopropane

D. Isobutane
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3 »Which among the following is not an example of acyclic

compound?

A. Acetaldehyde
B. Ethane

C. Cyclopropane

D. Isobutane
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CYCLOPROPANE IS CYCLIC

. — g N -
__‘ff}’i'!‘ff‘_"fl??‘_‘[‘f’?_d_‘iE‘?EE??E*’_'E['T’P_S ______ . (CCYCLOPROPANE )

h CH,
Cyclopropane has a three-membered rlng .
@ Therefore it is a cyclic compound \
_____________________________________________________ ]
H,C CH,
Open-chain examples: ethane, isobutane, acetaldehyde \
-------------------------------------------------- ® Three-membered ring
ari N r,
@ Qu1ck takeaway Rlng present cycllc not acyclic \
B i S * @&, E
4 (_ OPEN-CHAIN EXAMPLES (ACYCLIC) ) 3 7 EXAM POINT
ETHANE : ISOBUTANE | ACETALDEHYDE .
: CH, | 0 Cyclopropane contains 0 O
1 | : = \ a ring struct e =
H,C—CH, CH. — C—CH. | H.Cc—C \ a ring structure.
: 3 3 | C
: | . " - ] E ]
| CH, ' J AR
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a4 »Which among the following is not an example of alicyclic

compound?

A. Cyclohexane

B. Cyclohexene

C. Tetrahydrofuran
D. Acetic acid
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a4 »Which among the following is not an example of alicyclic

compound?

A. Cyclohexane

B. Cyclohexene

C. Tetrahydrofuran

D. Acetic acid
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ACETIC ACID
IS OPEN-CHAIN

5

Alicyclic compounds

4 5 -
contain fing structures 1 (" ACETIC ACID ) (' ALICYCLIC EXAMPLES D

N " 3 OPEN-CHAIN STRUCTURE CONTAIN RING STRUCTURES
Acetic acid is a
carboxylic acid with (@)
open-chain structure

So it is not an g : T :
alicyclic compound ( Acetic acid = no rmg) ( Alicyclic = ring )
___________________________ 7 N

..- Quick takeaway: 1
No ring = not alicyclic

EXAM > Acetic acid is an open-chain
POINT carboxylic acid.
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L>Which among the following is not an aromatic compound in
specific classification?

A. Naphthalene

B. Aniline

C. Pyridine

D. Tropolone
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L>Which among the following is not an aromatic compound in
specific classification?

A. Naphthalene

B. Aniline

C. Pyridine

D. Tropolone
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PYRIDINE:

HETEROCYCLIC AROMATIC -

NITROGEN IN RING

~

r .

SIMPLE AROMATIC
(CARBOCYCLIC)

GG || | aEE»

/

Pyridine contains
nitrogen in the ring ree
———————————————————————————— ® I
It is aromatic, but -4
classified separately as
heterocyclic aromatic
________________________________ ‘
It is not grouped with
simple aromatic examples
in this specific classification -
P e 2
. Key idea: heteroatom
in ring changes classification
______________________________ .

QUICK TAKEAWAY:
Pyridine = heterocyclic aromatic compound

PYRIDINE IS NOT GROUPED |

WITH SIMPLE AROMATICS

EXAM POINT e

Nitrogen in ring = heterocyclic aromatic.
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6. /Find the odd one among the following.

A. Alicyclic compounds
B. Heterocyclic compounds
C. Branched-chain compounds

D. Aromatic compounds
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BRANCHED-CHAIN
= ACYCLIC _

X F f : )
ALICYCLIC HETEROCYCLIC AROMATIC BRANCHED-CHAIN
N

Alicyclic Heterocyclic ~—_ Aromatic Branched-chain
compounds are compounds are \/ compounds are compounds are
cyclic cyclic —  cyclic open-chain / acyclic
2 P e F Y AN 7 ’
. » 5
S’ Branched-chain is EXAM POINT
= 0 = SUILh (&)) different from cyclic y
IF  TAKEAWAY . Branched-chain compounds
4 categories. .
belong to acyclic class.

A
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2. ,ldentify the odd one among the following.

A. Indene
B. Anthracene
C. 0, m, p-Xylene

D. Azulene
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2. ,ldentify the odd one among the following.

A. Indene
B. Anthracene
C. 0, m, p-Xylene

D. Azulene
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%5  AZULENE = NON-BENZENOID

*j

J Azulene is a 4 AZULENE )
non-benzenoid aromatic compound
It shows aromatic character
without a benzene ring pattern

""""""""""""""""""""""""""""" NON-BENZENOID AROMATIC o——

= Som— J
(@ Indene, anthracene, and xylene p ‘
s, are benzenoid aromatic compounds D AROMATIC COMPOUNDS

@/ So azulene is the
( ) odd one in this group

( Quick takeaway: k INDENE ANTHRACENE XYLENE 3

b Azulene differs by non-benzenoid aromaticity

TR

=

* EXAM POINT j

v" Azulene is non-benzenoid aromatic.
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L>Organic compounds can be classified based upon functional groups.
Identify the one which is not a functional group.

A. Isocyanide

B. Isocyano

C. Carboxyl

D. Carbonyl

Download Pharmacy India Mobile App from Playstore
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L>Organic compounds can be classified based upon functional groups.
Identify the one which is not a functional group.

A. Isocyanide

B. Isocyano

C. Carboxyl

D. Carbonyl
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ISOCYANIDE # FUNCTIONAL GROUP

® TP

_@ _ Functional groups define > i +<< FUNCTIONAL GROUPS >>-
inciisncesiaisss SR ("1socyano ) (carBOXYL ) ("cARBONYL )
Isocyano, carboxyl, and > : O ' O
g eariamybae St e R=N=C | p_C—oH | R—C—R

Isocyanide refers to L Isocyano Carboxyl Carbonyl
. a class of compounds
e .\/ ®Y ISOCYANIDE X5

7
Therefore it is not treated R—N=C! ' I I Refers to a
here as a functional group : > class of compounds |,
O

@

EXAM POINT

Know the difference between
functional group and compound class.

Isocyanide = compound class, (
not functional group

4

- - QUICK
TAKEAWAY

F ol
Q| b
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9 >Which among the following is not a class of organic

compound?
A. Carbonyl compound
B. Nitro compound

C. Amides

D. Electro compounds
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9 >Which among the following is not a class of organic

compound?
A. Carbonyl compound
B. Nitro compound

C. Amides

D. Electro compounds
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EHEE®

ELECTRO COMPOUNDS:
NOT STANDARD

@ Organic compounds are r
commonly grouped into

standard classes

e Carbonyl compounds

are a valid class

e Nitro compounds

are a valid class

® Amides
are a valid class

%

e “Electro compounds” is
not a standard class of
organic compounds

QUICK TAKEAWAY:

Electro compounds is not a recognized class he

>

N N g
CARBONYL NITRO
COMPOUNDS COMPOUNDS RIS
(0) (0] (0)
" ]
/C\ 0~ +X0- s \NHZ
& S J % Y
8 ELECTRO COMPOUNDS &
e
g i
\L_ 4 Ke
EXAM POINT

based classes.

Use standard functional-group
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10.”Which among these is not associated with aliphatic
compounds?
A. They contain (4n + 2) pi electrons
B. Contain straight-chain compounds
C. Contain branched-chain compounds
D. Has appropriate number of H-atoms and functional

groups

Download Pharmacy India Mobile App from Playstore
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10. >Which among these is not associated with aliphatic
compounds?
A. They contain (4n + 2) pi electrons
B. Contain straight-chain compounds
C. Contain branched-chain compounds

D. Has appropriate number of H-atoms and functional

groups
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%% 4n +2 RULE - AROMATIC

Aliphatic compounds include

o e '
T . usirmraiionss, st
They also include
branched-chain compounds |

S )

AROMATIC

D

““““““““““““““““““““ ® H3C\/\/\ ,CH,
They have suitable hydrogen CH, <VS>
atoms and functional groups P
R e i R e e s °
The (4n + 2) it electron rule [@ Straightor j dn+2T1t
belongs to aromatic compounds branched chains (Hiickel Rule)
“““““““““““““““““ L F O 7

It is not associated with
aliphatic compounds

QUICK @/ 4n + 2 rule =
TAKEAWAY aromaticity, not aliphaticity

%

EXAM POINT

’

1%

Y

Huckel rule is for
aromatic compounds.

7
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11/ Find the odd one out.
A. Aromatic
B. Alkanes
C. Alkynes
D. Alkenes
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11/ Find the odd one out.
A. Aromatic
B. Alkanes
C. Alkynes
D. Alkenes
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)
0dd One Out: Aromatic

H H H H [ ALKANES | [ ALKENES | [ ALKYNES
o . L 1 1 Alkanes, alkenes & alkynes ! (H ) { (e )
—C—C—C—C— g s : | oM
' & & L —> Aliphatic hydrocarbons i—Couy  C=C  H-C=C—H
__________________________________________________________________ | - H
: N - e
@ Aromatic compounds (| ALIPHATIC (OPEN CHAIN) |
—> Cyclic aromatic ring system |

_________________________________________________________________ E Planar )
. . 5 Cyclic
S -@- So, aromatic is the odd one out Delocalized
4 & e 5 Electrons Y,
et e e Ot el ok ere Qe oD 2 NG RIS .
‘C:)/’ KEY TAKEAWAYj Aromatic compounds are structurally different from aliphatic hydrocarbons. ] O‘;:@O
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>Compounds which have different arrangements of atoms in space while having

12

same atoms bonded to each other are said to have

A. Position isomerism
B. Functional group isomerism
C. Chain isomerism

D. Stereoisomerism
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>Compounds which have different arrangements of atoms in space while having

12

same atoms bonded to each other are said to have

A. Position isomerism
B. Functional group isomerism
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D. Stereoisomerism
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Pl

Stereoisomerism

.. i Same connectivity
® Same connectivity = E ch e
S S S N | H—C—Br —> @
® Different spatial T 5 l
arrangement of atoms ,.~>~, ¢ @ @
_____________________________________________ : Different spatial arrangement
@ Same bonds, ; CH, S | CH,

: i | | Samebonds | |
______ diforont 3D arangement <L |, 0 s L
. i T Wl Jemt . ® &
® This is called ﬁ . |30 arrangement | o

stereoisomerism E -

[ Stereoisomers ]

+ ° ¢ ° * L + ° ° ° ?i e 9 @ O L ¢‘ ¢ ° (;g?([: ° . & . ¢ ° ¢ ° -J{“) ° ° ¢' ¢ ° L4 q °
(@/' ) KEY TAKEAWAY] Molecules with same connectivity can exist as different 3D arrangements. J G\JC@O
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13 Which of the following can make difference in optical
isomers?
A. Heat
B. Temperature
C. Polarized light

D. Pressure
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13 Which of the following can make difference in optical
isomers?
A. Heat
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Optlcal Isomers

G Optical isomers interact with
plane-polarized light T ll praa Tttt B>
| EREERRD . G iEEERE

@ @ They rotate polarized light | pomresierr) | (romvesmam @)
in different directions .

--------------------------------------------------------- O °|“3 C|“3
& Q Polarized light helps gj“”% H/C\-':,,,OH EHO\\“'f\H @
istinqui ' cl | cl ‘

distinguish them

e Qe A Koot e[ o204+ -0 y
<@/> KEY TAKEAWAYJ Optical isomers rotate plane-polarized light in opposite directions. J @ ® ‘9“
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14 The nature of linkage in organic compounds is generally

A. lonic
B. Covalent

C. Co-ordinate covalent

D. Metallic bond
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14 The nature of linkage in organic compounds is generally
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D. Metallic bond
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Nature of Linkage

Shared electron pair (covalent bond)

o X)) Organic compounds mainly *
contain covalent bonds ; m

: C-C single bond :

- &5 Carbon shares electrons i l|+ l|+ |
with other atoms | He—C—C—H | H

. | | .

--------------------------------------------- ' H H ;

3 Covalent bonding gives 00 (D | & § O
Stable Orgamc mOIECUIes EEIectronsE Sharing E Covalent E Strong

$ede Qe e B e Qed+ o402

. Bond | &Stable

‘ @/ ) KEY TAKEAWAY] Covalent bonding is the foundation of organic chemistry.

J

* Q’ * \'A,' * © * ¢' ¢ °

Basis of
Life

Organic
Framework
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15 Which of the following is an aromatic heterocyclic

compound?

A. Pyrrole

B. Pyrrolidine
C. Epoxyethane

D. Dioxane
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15 Which of the following is an aromatic heterocyclic

compound?

A. Pyrrole

B. Pyrrolidine
C. Epoxyethane

D. Dioxane
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yrrole

i ) o) i@ @

P

Aromatic heterocyclic compound

: Aromatic ring
® Five-membered ring 5 / \
------------------------------------------------------ Nitrogen

#P " N : N contributes one
I
H

f ‘ . . ! | lone pair to 7t
® ' N ! contains one nitrogen atom 5

L system

N 7/

~ -
— -

6 m electrons
(Hiickel’s rule)

ﬂ/'\‘\ _ Examples of heterocycles
@ ,( }, Delocafllzed elec.trons f M\ N\ Y P (% N
V.’ make it aromatic ; o\ -
- : 0) ) N N el | N
H

et e Ot e A e e Oedr 2o Dt s+ ¢+ - ;;.

‘@/ ’ KEY TAKEAWAY] Pyrrole is a five-membered aromatic heterocycle with one nitrogen. J

o
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16 Which of the following is not a carbocyclic compound?

A. Cyclopentane
B. Naphthalene
C. Thiophene

D. Benzene
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16 Which of the following is not a carbocyclic compound?

A. Cyclopentane
B. Naphthalene
C. Thiophene

D. Benzene

Download Pharmacy India Mobile App from Playstore



Thlohene

Not a carbocxchc compound

& @ Carbocyc"c rings . ( BENZENE (CARBOCYCLIC) | ( THIOPHENE (HETEROCYCLIC)
contain only carbon atoms @ { §

@ Thiophene contains E All atoms = Carbon (C Contains Sulfur (S)
SUlfur in the ring E —> Carbocyclic —> Heterocyclic

____________________________________________________ | ===--====--=---- [ RING SYSTEMS ] --=----=---------

o X - So, thiophene is @ O @ Q @

h Ete rOCYCI I c Benzene Cyclohexane Thiophene Furan Pyridine
i (Carbocyclic)  (Carbocyclic)  (Heterocyclic) (Heterocyclic) (Heterocyclic)

+‘ ° ¢ L] ° ° ¢ o L ° ?:C o, # P O ° ¢ ¢ X ‘ # . ‘;@) ° <T- L ° + ¢ ° * ‘ ‘ L
®
‘d ’ KEY TAKEAWAY J Thiophene is not carbocyclic because it contains sulfur in the ring. ] O @ ‘? ~
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17 Which of the following does not contain fused benzene
rings?
A. Naphthalene
B. Anthracene
C. Diphenyl

D. Furan
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17 Which of the following does not contain fused benzene
rings?
A. Naphthalene
B. Anthracene
C. Diphenyl

D. Furan
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Dipheny!

@ % Given answer: Diphenyl

0 Two benzene rings
- (/ joined by a single bond

@ The rings are separate,

not fused

Fused-ring systems
share common sides

$e 0>

$ o el o Ot oo 2 5.

Rings linked, not fused

i DIPHENYL b
/
Two benzene rings joined
4 by a single bond J
(" R

FUSED-RING EXAMPLE
e.g., Naphthalene
Rings share

OO a common side

- 4

<:>oo¢¢oo ‘

(@/; KEY TAKEAWAY] Diphenyl = two benzene rings linked by a single bond, not fused. ] £
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18 What is the other name for acyclic compounds?
A. Aliphatic
B. Aromatic
C. Heterocyclic

D. Alicyclic
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Acyclic = Aliphatic

OPEN CHAIN (ACYCLIC) ]

® % Acycllchcompounds a;e o T ; .
open-chain compounds e
P P PR N SR 1 s
----------------------------------------------- ] | | | |
H H H =G —H

E H C
e They are also called [ STRAIGHT CHAIN | [ BRANCHED CHAIN |
aliphatic compounds B e i e i il o e

------------------------------------------------ 00000 O -0
° Y Chains may be

straight or branched

STRAIGHT i BRANCHED
¢..O..¢...A.§fg...©.¢4}.;@..&.4}.<>=.¢.O.¢¢.. e
<@/, KEY TAKEAWAY ] [ Acyclic = Open chain = Aliphatic | Straight or branched, but never cyclic J 9 ‘."
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19 Which of these is not an aliphatic compound?
A. Acetic acid
B. Acetaldehyde
C. Ethane

D. Tetrahydrofuran

Download Pharmacy India Mobile App from Playstore



[ " @Pharmacyindia ]

19 Which of these is not an aliphatic compound?
A. Acetic acid
B. Acetaldehyde
C. Ethane

D. Tetrahydrofuran
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. SR .
Tetrahydrofuran

Tetrahydrofuran is a cyclic ether

It is not an open-chain
aliphatic compound

- { ETHER FAMILY | =
HC—O0—CHy | CoHg— O — CyHs —G—CH3 £0>
Dimethyl i EG i Methyl phenyl  Tetrahydrofuran
! ether : ether i ether (Anisole) : (THF)
¢ L] '¢ L] o @ L + 2 A o x ° .0 @ .o '¢‘ '¢ L ] ﬁ: L

I
I
!
I
!
I
I
I
|
1
I
I
I
1
I
I
!
I
I
|
I
|
1
I
!
|
!
I
!
!
!
I
I
I
|
!
!

IR

UETRAHYDROFURAN (THF) j

J" v/ 5-membered ring
<:W v Contalns oxygen

O

| PN ap——

__________________

[ CYCLIC (NOT ALIPHATICD | [ OPEN-CHAIN ALIPHATICj

Tetrahydrofuran
(Heterocyclic ether)

{ S VS) H.C— O —CH,
(0]

Dimethyl ether
(Open-chain ether)

Key idea: g
Cyclic structure + heteroatom @
—> Not aliphatic

S ¢ IREE RN @ I S SN ¢ BN 6 IR
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20/ Pick out the option that is not a functional group from

the following.

A. Hydroxyl group

B. Benzene group

C. Aldehyde group

D. Carboxylic acid group
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@ Hydroxyl, aldehyde & | OH | Hyoroxv
carboxylic acid are <{ (cHo| a.penvoe

functional groups L | COOH| cARBOXYLIC ACID

@® Benzeneis an =3
aromatic ring system

® So, benzene is not @
a functional group

e e e et e o Heroe O % b

@
Benzene RiIng

<+ Not a functional group *——

/—[ FUNCTIONAL GROUP vs BENZENE RING )ﬁ

FUNCTIONAL GROUPS BENZENE RING
e 4 5 ! +¢
‘ll |

/' Specific atoms/groups © +/ Aromatic ring system
that determine : with delocalized 1t
chemical behaviour electrons

" Present in many -/ Impacts stability
different molecules , and reactivity

" Examples: OH, CHO, : « Example: Benzene
COOH, NH,, C=0 : (CeHs)

% P

o¢ o:h<>o{;-o©o¢¢oo 0

‘ @/ } KEY TAKEAWAY] Functional groups define reactivity. Benzene is an aromatic ring system, not a functional group. ] & O.. O
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21 >Which primary classification separates organic compounds into

aliphatic and aromatic groups?

A. Based on physical state

B. Based on presence of heteroatoms
C. Based on carbon skeleton structure

D. Based on molecular weight
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CLASSIFICATION
Yo m Organic compounds are classified by J _Q_
" carbon skeleton structure. 2 -A

(* KEY GRQUP$> © Aliphatic | @ Alicyclic

Open-chain (acyclic) Non-aromatic ring

@ CARBON SKELETON ’Qfé

€ Aromatic

Aromatic ring

O Heterocyclic

Ring with hetero atom

[ ALIPHATIC | [ AucycLic | [ AROMATIC | | HETEROCYCLIC |
AN O @ [
N
e.g., Butane e.g., Cyclohexane e.g., Benzene e.qg., Pyrrole

" % MEMORY LINE : STRUCTURE DECIDES THE CLASS. %

N\
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29 Which classification groups compounds by repeating —
CH,— units?
A. Functional group classification
B. Homologous series
C. Stereochemical classification

D. IUPAC rule system
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29 Which classification groups compounds by repeating —
CH,— units?
A. Functional group classification
B. Homologous series
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HOMOLOGOUS SERIES @

oo

~ MAIN IDEA j : Members differ by one -CH,— unit. - |
- | GENERAL FORMULA |
| COMMON FEATURE | : Similar chemical properties. ; :
r | [ C.Hz..2 ] l
. TREND J : Physical properties change gradually. | (Alkanes) !
i MEMORY LINE ] : Same family, stepwise CH, change. \““:_u_, _____
~ /a P
1 ) f 9 g 3 P,
C:" +CH, QCZHG' +CH, | _ Cafls e
o ——( | @ty O | m—p | @ ol "*‘ ;' *o | DIFFERBY-CH,~ |
»* é ‘¢ | SAME CHEMISTRY! |
\_ Methane \  Ethane ) _ Propane ) M

<* SAME FUNCTIONAL GROUP | STRUCTURE CHANGES STEPWISE | CHEMISTRY SIMILAR | PHYSICAL PROPERTIES GRADUAL *)
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23 Which of the following is a heterocyclic compound?
A. n-Butane
B. Benzene
C. Pyridine
D. Ethene
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23 Which of the following is a heterocyclic compound?
A. n-Butane
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4 HETEROCYCLIC COMPOUND: PYRIDINE <

@ > HETEROCYCLIC COMPOUND - 2

Pyridine is a heterocyclic compound. BENZENE (COMPARISON)

@ > WHY?
Its ring contains a heteroatom.

@ > HETEROATOM PRESENT

N Nitrogen (N)
——————————————————————————————————————— Only Carbon (C

PYRIDINE » COMPARE @ in the ring

[ CsHij Benzene has only carbon J

in the ring.

_____________________________________________________________________________

N o o o - — ——— —— —— . S — G — - — — E— . G S G . GG S G G —— G G —— G G G G G G G G D GG N G — G W S G S D GER G G S
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24 >Aldehydes and ketones are classified together due to which

common functional feature?
A. Presence of hydroxyl group
B. Presence of carbonyl group
C. Presence of nitrogen atom

D. Presence of double bonds to carbon
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J1 ALDEHYDES & KETONES ¥

@ COMMON FEATURE: | Both contain the carbonyl group (C 0).

ALDEHYDE: | Carbonylatchainend. e—e—e—e dc_:J} H

0
@ KETONE: | Carbonyl within the chain. e--e @ o—o—o
MEMORY LINE: | Same carbonyl, aﬁﬁ‘erent position. - @' .
([ ALDEHYDE | [ KETONE | )
i 2
R—C—H R—C—R
. J

L End position |~> Internal position
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25 Which classification is based on degree of saturation?
A. Aliphatic vs aromatic
B. Saturated vs unsaturated
C. Homoatomic vs heteroatomic

D. Primary vs secondary compounds
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25 Which classification is based on degree of saturation?
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SATURATED ¥ UNSATURATED |

O {2}
@[ SATURATED | —> Only SINGLEbonds. & C,? (? =3
— Contains DOUBLE or Wy gt [ €=t |
(2) [_ NSATURATED} g T iy SO=CL | ot
_ c=C
ALKANES are SATURATED, H—(©=(O—H | (triple) |
@ [* EXAMPLES] => ALKENES / ALKYNES are & &
UNSATURATED. »Y
ALKANES ALKENES ALKYNES
@ [@ MEMORY uNE] —> | MORE TT BONDS = UNSATURATION | -&¥-

(© SINGLEBOND =0 m | DOUBLEBOND =1m | TRIPLEBOND =21 (&) |
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EWhich term describes compounds with the same molecular

formula but different connectivity?
A. Stereoisomers

B. Constitutional isomers

C. Tautomers

D. Enantiomers
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26 >Which term describes compounds with the same molecular

formula but different connectivity?
A. Stereoisomers

B. Constitutional isomers

C. Tautomers

D. Enantiomers
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L CONSTITUTIONAL ISOMERS -

' MAIN IDEA : Same molecular formula, different connectivity. (,”0
ALSO CALLED :  Structural isomers. {m
KEY POINT Bonding arrangement changes EX:
EXAMPLE CUE: C4H,, can form n-butane and isobutane. Q
4 .
. n-BUTANE - . ISOBUTANE @ Same Formula
‘ Clo| o | —
mp CH—CH—CH—CHy = 1 same | 2 C|H \'/ Connectivity
Y Molecular [ YR |
ISR _ Formula) CH/ \CH {xp Different
3 2 Z5  Properties
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£>Which classification by reactivity groups compounds into
nucleophiles and electrophiles?
A. By physical properties
B. By reagent behavior
C. By IUPAC name

D. By polarity only
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£>Which classification by reactivity groups compounds into
nucleophiles and electrophiles?
A. By physical properties
B. By reagent behavior
C. By IUPAC name

D. By polarity only
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_NUCLEOPHILES & ELECTROPHILES

(4 CLASSIFICATION BY REACTIVITY OR REAGENT BEHAVIOR )

@ > NUCLEOPHILE (Nu?) | CURVED-ARROW VISUAL )
Electron-rich; attacks positive center. . /\
+
@ » ELECTROPHILE (E*) Nu: E* — Nu—E
Electron-poor; seeks electrons. N g
‘@ > REACTIVITY BASIS R TNY ORGANIC CUE
Opposite electronic nature drives reaction. | 0™ * & pg; 0
”9 ¢ —> - B
._Q » MEMORY LINE P | B

T . —— - - — - ——

QNucleo gives; electro accepts.]

Electron Q % Charge Bond @ Arrow ‘ Concept
Density ‘ ©) Reactivity ‘ Preference Formation ’ Pushing ’ ég Essential
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@>What type of isomerism involves different spatial
arrangements around a double bond?

A. Optical isomerism

B. Geometrical isomerism

C. Chain isomerism

D. Functional isomerism
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@>What type of isomerism involves different spatial
arrangements around a double bond?

A. Optical isomerism

B. Geometrical isomerism

C. Chain isomerism

D. Functional isomerism
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5, GEOMETRICAL ISOMERISW @

m Restricted rotation * TWO GEOMETRICAL FORMS %
around a double bond.

Lcis ] |
Different H H | H CH
‘ e spatial arrangement. AN / N\ i
C=C a C=C

_ / N L %
M$ cis and trans. CHs CH; | CH; H

|
\ ) | 4§ J

== ¢ R 4

i Similar groups § Similar groups
@ KEY POINT 4 Sl GOmNECTRIL, on same side ~ on opposite sndes
different geometry.

N

}i) [@ SAME CONNECTIVITY 7 DIFFERENT GEOMETRY = DIFFERENT ISOMERS @j l
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£>Whi‘:h class of organic compounds is generally acidic due to
resonance-stabilized conjugate base?
A. Alcohols
B. Phenols
C. Alkanes

D. Amines
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£>Whi‘:h class of organic compounds is generally acidic due to
resonance-stabilized conjugate base?
A. Alcohols
B. Phenols
C. Alkanes

D. Amines
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(i) 7~ WHY PHENOLS ARE ACIDIC 7

‘OH o~
@ » Phenols can release H*.
e + H*
@ » Phenoxide ion is resonance stabilized.
PHENOL PHENOXIDE ION
» Resonance makes the conjugate e——— RESONANCE STABILIZATION OF PHENOXIDE ION ——e
base more stable. C or ‘0" ‘O° ‘o° 16
@f KEY POINT: More stable base © « > O 4—»@@ <« » O
= greater acidity. S 3
i 9 y | . \_# =
i @ AcidicH | | Stability | | Resonance | Strongeracid | | /A Morestability |
i ispolar | | LA drives acidity | | = Stability | | = Easier H" loss | | l.l.l = Greater acidity |



[ "' @Pharmacylindia ]

ﬂ>Which classification groups compounds by the presence of
heteroatoms such as O, N, and S?
A. Hydrocarbon classification
B. Heteroatom-containing compounds
C. Isomeric series

D. Polymeric series
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heteroatoms such as O, N, and S?
A. Hydrocarbon classification
B. Heteroatom-containing compounds
C. Isomeric series

D. Polymeric series
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/X HETEROATOM-CONTAINING COMPOUNDS =7

@/é ) MAIN IDEA: These compounds contain I COMMON HETEROATOMS )|
atoms other than C and H.
@ » COMMON HETEROATOMS: O, N, S @ e R &
@ » IMPORTANCE: Heteroatoms change @ NITROGEN  *IN:
properties and reactivity. i 5 S .
» EXAMPLES: Alcohols, amines, sulfides. - i
EXAMPLES
7 = Y i ¥ N !
Q) ner~0tt |[[B] wew |[[O
3 A Hsc\/\,ITJ—H H3C\/\/.\/CH3
ALCOHOLS 0) AMINES (N) SULFIDES (S)
4 e Fa P
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31 Which compound is an example of an aromatic
heterocycle used in drugs?
A. Methane
B. Pyrrole
C. 1-Butene

D. Cyclohexane
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31 Which compound is an example of an aromatic
heterocycle used in drugs?
A. Methane
B. Pyrrole
C. 1-Butene
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A+
S

A

P

RROLE = AROMATIC HETEROCYCLE ‘@

s
 Smenberedring 1 (")
tion , G @®
Migaton @ Eey R 949 YR T WA, PN T T o TmememmTmSs N
o . Aromatic Contains one N atom | N

- —
————————————————————————

heterocycle
T ¥ o\ o T )
ee Planar conjugated system

Lone Pa|r n ,""\ 'ﬂ N ———————————————————

—orbital e N e e e : &
( a';t of T sgstem) | B N-H @ Used in many 5
P = = (pyrrolic \) drug-related heterocycles {IS:R
N
Hiickel’s Rule: Here: 4 7t (from C=C) . Y- Key Takeaway: :
(4n + 2)  electrons | + 2 7 (from N lone pair) =6 7 O : Pyrrole is aromatic due to :
O 6 T electrons in a planar, conjugated ring. |

|
Vi
"‘ R éo‘f
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39 / Thiols are sulfur analogues of which functional group?

A. Alcohols
B. Aldehydes
C. Ketones

D. Carboxylic acids
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~—— ALCOHOL |— —{ THIOL }—

L—y

HYDROXy |ANALOGUES SULFHYDRYL " .

‘ xygen replace

- o @-)@ by sulfur

R-0-H R-S-H | = bysufr
\ J 9 Y @ %@ Similar functional

OXYGEN SULFUR behavior pattern

(MORE ELECTRONEGATIVE) (LESS ELECTRONEGATIVE)

\ 1y

@) | 7% THINK: alcohol -» O, thiol - S | €Z
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33 Which classification indicates primary, secondary, and

tertiary carbon centers?

A. Hybridization classification
B. Degree of substitution

C. Polarity classification

D. Functional group classification
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DEGREE OF SUBSTITUTION OF CARBON @&
1° cavzon W 2 Cavaon SR N ¢

H H R ' C)
’/-\\ ’/—\\ ,z'\\ ’/-s\ ,/_\\ '/"\\ ,a-\‘
c—@—n || c:—@—ic; ac,:—C?—-\c,: (c—@—ic;
I I '/ \\ '/ \\
R R \C \C
1 carbon attached 2 carbons attached 3 carbons attached 4 carbons attached
% A N 410 L % P,

1° carbon = attached to 1 carbon —> @—0@ -R/H
|
2° carbon = attached to 2 carbons —> G—G—? - R/H
@ 3° carbon = attached to 3 carbons ——> O@—@—0O—0 -R/H

5
27

DR

@ 4° carbon = attached to 4 carbons ———> (© § @
C

4-‘-|-, —————————————————————————————————————————————————————————————————

-@)- NOTE: Classification depends on nelghbormg carbon atoms ./*.A./'\. |

T - P e - ————————————————————————————————————————————————————————— ————— -
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34 Ethers are classified by which functional feature?
A. R—O-R linkage
B. R—-NH-R linkage
C. R-CO-R linkage
D. R-SH linkage
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;”i"é_""_""EEh}}E\% _______ )

@ @ or @ Groups may be alkyl or aryl

@ @ Char acteristic functional @ Py

feature of ethers

@ @ Neutral oxygen-containing ~ Hs~0-CHs ; CH3-CH2_°-CH2_CH3§ ©-O_

compounds Dimethyl ether | Diethyl ether . Diphenyl ether
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35 Which classification groups molecules by hybridization of

the carbon atom?

A. Geometrical classification

B. Electronic or hybridization classification
C. Polymer classification

D. Stereochemical classification only
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CBON HYBRIDIZATION CLASSIFICATION @

2

T TRIGONAL
PLANAR
/ ¢ \

LINEAR

) % v
@ Sp3 = single bonds, tetrahedral ﬁ — A7,
------ 2 e 1
8 9 = tocie b tasinc, gt 00 Eectroric
’ SP = triple bond tendency, linear ‘ 2 h'ybricfilzation
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ classification
Hybridization depends on bonding q p
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36 >Which compounds are most likely to exhibit aromaticity

according to Hiickel’s rule?

A. Compounds with 4n it electrons

B. Compounds with 4n + 2 it electrons
C. Any conjugated system

D. Only saturated rings
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HUCKEL'S RULE FOR AROMATICITY @

W,

Aromatic systems follow
dn + 2 1t rule____ |

@ Ring must be cyclic
@ Ring should be planar

Continuous conjugation

IS required

k4n + 211 eIectronsJ

[ cyclic | [ planar | | conjugated |

\s-‘—’

| Benzene = 6 7T electrons
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37 Which functional group is present in esters?

A.-COOR
B. -OH

C. —NH;
D. -SH
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ESTERS HAVE THE COOR GROUP

2 - Ester structure

) § r—— 3 |/
—C+=O0—R"}| - ~o-r
) o—R

\\ 7
NG

\ S — | I ——— — ~
Carbonyl Alkoxy
: . o part part
» Derived from carboxylic acids 4 .
Examples: | ‘_
@ » Contains carbonyl + alkoxy part - I
1 { —c—o—cH
@ » Functional group = —COOR | .
Ethyl acetate Methyl benzoate g
; ; ; i . (pleasant f
@ » Common in organic and pharma chemistry | ity aom® : Apleasairtrggrance)

P ————— —————————————— — —————— ——— ——————— —— —— — — . ———

N e o o — — — ————————— ———— ——————————— ——————————————————————
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@Which classification describes molecules that are mirror
images but non-superimposable?
A. Constitutional isomers
B. Enantiomers
C. Geometrical isomers

D. Tautomers
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@Which classification describes molecules that are mirror
images but non-superimposable?
A. Constitutional isomers
B. Enantiomers
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ENANTIOMERS NON-SUPERIMPOSABLE MIRROR IMAGES

Different 3D

arrangement

( © MIRROR (S) ) Cannot be
- superimposed
.- [ w Type of optical isomer J =;
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39 Which class of compounds typically acts as bases in
organic reactions?
A. Carboxylic acids
B. Amines
C. Alcohols
D. Aldehydes
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ACT AS BASES ©

/_\ o @ 1. Nitrogen has a lone pair

H X @ 2. Lone pair accepts

—> [+ ol
R & N —h 3. Therefore amines

are basic

|
r W g T

Protonated amine @ 4. Important in organic
il = reactions

<) @/_ T MEMORY: Base = proton acceptor ] [H-a-ﬁ]

e

=




[ " @Pharmacyindia ]

40 Which organic class contains the amide functional group
important in peptides?
A. Ethers
B. Amides
C. Alkenes
D. Thiols

Download Pharmacy India Mobile App from Playstore



[ " @Pharmacyindia ]

40 Which organic class contains the amide functional group
important in peptides?
A. Ethers
B. Amides
C. Alkenes
D. Thiols

Download Pharmacy India Mobile App from Playstore



AMIDE / PEPTIDE BOND
g Amide functional - "
e \H'H group = ~-CONH- |T1 |J| sz
@ B@Fw"dm ________ H,N — C —f C — N — C — COOH
o peptides II'I I!l I!I
__________________________ \_ J
@ &) Links S
(75 amino acids —~CONH-

@ /) Important in 5 bl st J—————. ——————— ;
. biomolecules and drugs :\ * Peptide bond = amide bond j

Mo e —— —— ——— — —— — ——— ——— —— —— — -

AMIDES CONTAIN THE ~CONH- GROUP

[ @ AMIDES (-CONH-) are the backbone of proteins and key in many drugs. ] @

NATURAL
e P,

/ 1\



[ "' @Pharmacylindia ]

a1 Nitriles contain which functional group?
A.-C=N
B. -NO,
C. -NH;
D. —-COOH
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ORGANIC
CHEMISTRY

NITRILES &

@ @ Functional group: —C=N _
—C=N

@ @ Also called cyano group —CEN
gremm——— S e Y Y,
@ (J/O Contains carbon triple-bond nitrogen .
""""""""""""""""""""""""""""" H.C—C=N —
@ Example: CH;—C=N (acetonitrile) 3(zn:etonitrile) %—J-J
N J
IRNO Q| & WSS A T ail
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L2>Which classification is used for compounds that differ by placement
of functional groups on the same carbon chain?

A. Chain isomerism

B. Positional isomerism

C. Functional isomerism

D. Stereoisomerism
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@ SAME CARBON SKELETON

DIFFERENT POSITION
OF THE FUNCTIONAL GROUP

-------------------------------------------------

‘ EXAMPLE: 1-PROPANOL

VS 2-PROPANOL
|

ISOMERISM'

/

o
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43 Which group is characteristic of sulfonic acids often used
in detergents?
A.-SO;sH
B. -COOH
C.-OH
D. —NH,
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a4 »Which classification describes compounds with the same functional

group but different carbon skeletons?
A. Functional isomers

B. Chain isomers

C. Geometrical isomers

D. Optical isomers
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45 Which heteroatom in heterocycles often imparts basicity

to the ring?
A. Oxygen
B. Nitrogen
C. Sulfur

D. Phosphorus
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46 >Which organic class reacts with nucleophiles at the carbonyl

carbon most readily?

A. Ketones and aldehydes
B. Alkanes

C. Alkenes

D. Aromatic hydrocarbons
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£>Which class of compounds contains an —OH group directly
bonded to an aromatic ring?
A. Phenols
B. Alcohols
C. Aldehydes

D. Ketones
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48 Which classification distinguishes enantiomers from
diastereomers?
A. Connectivity differences
B. Relation of stereocenters
C. Molecular formula only

D. Presence of conjugation
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49 Which classification category would include steroids?
A. Aliphatic hydrocarbons only
B. Polycyclic fused ring systems
C. Simple aromatics

D. Monomeric alcohols
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50 Which type of isomerism involves proton transfer, often
seen in keto—enol pairs?
A. Optical isomerism
B. Tautomerism
C. Geometrical isomerism

D. Chain isomerism
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