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Chemistry of Czirgonfcongaining compounds Ql_fg_t,;_uﬁ? —> CHONPS
Organic chemistry is the study of the structure, properties, composition,
reactions, and preparation of carben-eefritaiiing compounds

Most organic compounds conta(i)rT (;arbon and hydrogen, but they may also
Include any number of other elements (e.g., nitrogen, oxygen, halogens,
phosphorus, silicon, sulfur) .

Before 1850s chemist belief that inorganic compounds are obtained from

minerals, and organic compounds are obtained from living organism
(plants/animals) .
But today, we know that many organic compound can synthesize form

Inorganic materials like carbonates or cyanides.
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A.

l\}utaneA CHCHCHCH B Ethyl alcoholA CHCHOH m

Acyclic/Aliphatic/Open  Chain
Organic compounds in which all the carbon atoms are linked to one

another to form open chains (straight or branched) are caIIed_ m
— = JE——

acyclic or open chain compounds These may be either saturated or

unsaturated For example- Alkanes, Alkenes, Alkynes

= L
ony
Isobutane A (CH),CHCH L« —tw, B Acetic AcidA CHCOOH M
|
oM

3,3-dimethyl -1-butene A (CH),CLC CH
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Classification of Organic Compounds /ﬁ?

B. Cyclic

Cyclic compounds contain at least one ring or closed chain of

l
atoms. These are of two types: Acyclic/Aliphatic/
. . . . Open Chain
|

1. Homocyclic: These compounds contain rings which are made up
—_—

of only lone kind of atoms. If all the atoms in the ring are carbon

atoms, they are called carbocyclic compounds These are of two -

types-

1) Alicyclic : Alicyclic compounds are carbocyclic compounds

which resemble aliphatic compounds in their properties . For

1 O O

example

Cyclopropane Cyclobutane Cyclopentane Cyclohexane




B. Cyclic

Cyclic compoundscontain at least one ring or closed chain of atoms.

Classification of Organic Compounds

These are of two types:

1. Homocyclic:
i) Aromatic : Organic compounds containing one or more fused

or isolated benzene rings are called aromatic compounds,

These are also called benzenoid compoundsor arenas.

Naphthalene

Anthl acene

Ph enant rene

\./

Blpheml or Diphenyl

1
Acyclic/Aliphatic/
Open Chain

-

[




Classification of Organic Compounds /é?

(e.g. O, N, S etc.) in the ring are called heterocyclic compounds These

are of two types m

B. Cyclic

B Cyclic compounds contain at least one ring or closed chain of atoms.

These are of two types: Acycnc/Ahphatuc/
Open Chain

1. Heterocyclic : Cyclic compounds containing one or more heteroatoms

B i) Alicyclic: Heterocyclic compounds which resemble aliphatic

compounds in their properties are called alicyclic heterocyclic

compounds For example,

XY Y 0/@/

Oxiranor T Ctldh\ drofuran |

1.4—Dioxane H
Ep()\\ cthane Tl [F) P} I‘I{)lldlllt‘ F'lpel'ldlﬂﬂ




Classification of Organic Compounds /é?

B. Cyclic

Cyclic compounds contain at least one ring or closed chain of

l
atoms. These are of two types: Addicl Raand
Open Chain

1. Heterocyclic

i)  Aromatic : Heterocyclic compounds which resemble

benzene and other aromatic compounds in most of their m

properties are called aromatic heterocyclic compounds For

=
L
)

example.

D0 0O R

Fut an Thiophene
Pn1dme Quinoline

p}-nole
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B |IUPAC: | nternational Union of Pure and Applied Chemistry

B In 1957, IUPAC nomenclature system is referred as a systemic

approaches to namingof an organic compounds

B Any given molecular structure has only one IUPAC name, this is the

important feature of the IUPAC System.
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B Salient features of IUPAC system

B A given compoundcan be assigned only one name.

e

B This can be applied in naming of complex & multifunctional
organic compound
B This is simple, systematic and scientific method of nomenclature

of organic compounds

Prefix (alphabetically) +Root Word + Suffix

?——




IUPAC SYSTEM OF NOMENCLATURE

IUPAC System

&

Prefix (Alphabetically) + Root Word (Alk) + Primary Suffix (ane/ ene/ yne) + Secondary suffix (main

functional group)

W—I/ydrocarbons - Root Words & Primary Suffix

Chain Length Chain Length

Root word

G Ciy

Undec

Nature of carbon chain

P-suffix

Generic name

G

Dodec

Saturated (€ C) ¢

Alkane

Cia

Tridec

Cia

Tetradee

Unsaturated (C = C) with one double borq

——

— \)
\-ane
-en§5

Alk_e_ne

Cis

Pentadee

Cie

Hexadee

[
CA=CH

= QH-
=3

''yal GdzN» SR 6/
e-

—

-2

A_Ik_yne

Co

Eicos

Go

Triacont

Unsaturated with 1 two C = C bonds

-

-diene

Akladiene

C40

Tetracont

Lyal 0dz2NF 6 SR gAGK g

Alkadiyne

Cso

Pentacont

Unsaturated with three C = C bonds

-triene

Alkatriene




IUPAC SYSTEM OF NOMENCLATURE

IUPAC System

Prefix + Root Word + Primary Suffix (ane/ ene/ yne) + Secondary suffix (main functional group)

Number of Carbons in chain

_ Pent- Pentane Pentene Pentyne

Hexane Hexene Hexyne

Heptane Heptene Heptyne
Octane Octene Octyne

Nonane Nonene Nonyne

Decane Decene Decyne



IUPAC SYSTEM OF NOMENCLATURE

Prefix +Root Word + Primary Suffix (ane/ ene/ yne) + Secondary suffix (main functional group)

Functional Group Secondary suffix.~ Prefix v~
Carbmxylicaci@ -oic acid—" Carboxy._~
Sulphonic {SO3H) -sulphonic acid Sulfo

Ester (COOR) -oate Alcoxycarbonwy
Acid halide {COX) -oyl halide halo carbonyi
Amide (CONH2) -amide/carboxamide Carbamow
Cyanide {CN) -nitrile Cyano
Aldehyde (CHO) Oxo/Formyt
Ketone (>CO) Oxo

Alcohol ¢OH) Hydoxy
Amine (NH2) Amino-

Alkene (C=C)
Alkyne (C=C)
Alkane (GC)
Ether (OR)
halide( (X

Nitro (-NO2)




Name

methane
ethane
propane
butane
pentane
héxane
heptane
octane
nonane

Jecane

Molecular
Formula

(CoHzn 2)
CH,
CoHe
C3Hg

C4H10
CsHyy
CeHig
C7H16
CgHig
CoHyo
CioH22

IUPAC SYSTEM OF NOMENCLATURE

Hydrocarbon/Alkanes

Condensed Structural Formula Prefix name

CH, Methyl @

CH,;CH, Ethyl
CH3CH,CH; Propyl
CH5;CH,CH,CH; Butyl
CH5;CH,CH,CH,CH, Pentyl
CH5CH,CH,CH,CH,CH, Hexyl
CH;CH,CH,CH,CH,CH,CH, Heptyl
CH;CH,CH,CH,CH,CH,CH,CH, Octyl
CH,CH,CH,CH,CH,CH,CH,CH,CH, Nonyl
CH;3CH,CH,CH,CH,CH,CH,CH,CH,CH; - Decyl




Rules for Nomenclature
B According to the Guidelines set by IUPAC, the nomenclature of _é _
compounds must follow these steps: l

. c,HL,
B 1 The Longest Chain Rule

B 2. Numbering start at the Lowest Set of Locants

4 a8 2 .
6 s gy S — .
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Rules for Nomenclature

B 3. Multiple instances of the substituent :
B Prefixes which indicate the total number of the same

substituent in the given organic compounds are given, such as di,

tri, etc.

) R aadimesy puie




Rules for Nomenclature

B 4. Naming Complex Substituents : The branched and complex substituents
must be written in brackets In the IUPAC nomenclature of the

corresponding compounds

EC—C-—C-—Q— C’—C—C—'a 4-(U=m ethyl ety ) - ockane. oRrR

e

S

AN




5-(2 - Ethylbutyl) -2,3 -dimethyldecane




B Prefix n- for normal straight continuous chain

CH- CH-CH—CH, cHoClY —cry,—CH oH > /\/\ _
h—buFanL N- by tansl ox - bub]ﬂ-lc-'bh(( @ Em’r’qn&

0 Preﬁx . methyl group at 2" position

cr—CH —aH, A~

CH
>
’SO-IDQI'QnQ, lIso-hexane

( 2-Methy| propane)
B Prefix neo- two methyl group at 2 positiog

2" ma\’hxf' Pe,n\'an )

C
‘”:s heo-pentane c—Cc—c-¢

/
C
C"fg"? —cH ( 2,2~ dimethyl propane) C” neo -hexane
CH, ( 2,2- dimethyl bulane)



B Prefix n- for normal straight continuous chain

Cl:l;' CH,-CH, - C’Hs C‘E—Cl;-— CH,—CcH oH /\/\
h-—bu\"ane- n-bq"’qnul oY Q—IOU "VJD—IC.Dh(( N- P&n*—qni

B Prefix Iso- methyl group at 2"d position

CH
1s6-hexane

(Z‘m&h | qu")S) Qa.-rn%\’hyl P&n"qu&)
B Prefix @ two methyl group at 2" position

|so-bylane

C
/
“:”:s heo - penbane c—c—c-¢C
C"fg"? —cH ( 2,2~ dimethyl propane) i neo -hexane

CH, ( 2,2- dimethyl bukane)

—_—



B Prefix Secondary (Sec)-

o

(
CHy~ CHp— GH —'—-O
<, (L-methy) propyl)

Sec. hexyl --
Sec. b | —— N4 ﬂ 0 b""h“ N
c U_h_{ /\/\r (_ L-mebthyl Penh() Q_.MQH\\(IfroP\’]

B Prefix Tartary (Ter) -

C"'z-
C\'b’c' _/]—_| Levk- L)'-it1|
UE _Aimekhyl el'?/w)
C—".‘z

!
C‘b" -‘C*L—H nee th'

Chs (32~ dimetty] prpyl)



3- (e~ 1y —
( buhy ) - neohery)
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IUPAC SYSTEM OF NOMENCLATURE

IUPAC System

Prefix + Root Word + Primary Suffix (ane/ ene/ yne) + Secondary suffix (main functional group)

Number of Carbons in chain mm
_ Ethyne
Butyne

_ Pent- Pentane Pentene Pentyne

Hexane Hexene Hexyne

Heptane Heptene Heptyne
Octane Octene Octyne

Nonane Nonene Nonyne

Decane Decene Decyne



IUPAC SYSTEM OF NOMENCLATURE

Prefix +Root Word + Primary Suffix (ane/ ene/ yne) + Secondary suffix (main functional group)

Secondary suffix— Prefix
Carbonxylicacid (COOH) -oic acg Carboxy
Sulphonic {SO3H) -sulphonic acid Sulfo
Ester {COOR) -oate Alcoxycarbony
Acid halide {COX) -oyl halide halo carbonyi
Amide (CONH2) -amide/carboxamide Carbamow
Cyanide {CN) -nitrile Cyano
Aldehyde (CHO) Oxo/Formyt
Ketone (>CO) Oxo
Alcohol ¢€OH) Hydoxy
Amine/tNH2) -amine - Amino-
Alkene (C=C}\ -ene
Alkyne (C=C)\"*" yne
Alkane (GC) — -ane
Ether (OR) ~
halide (X) <~ )
Nitro (-NOZf '




Carboxylic Acids (- COOH) - Secondary Suffix & Oic acid

& HCOOH - mMeth +anetoic aud

Fomic Aud = Methohac aud AceHc add

-
—C—¢ _—c —cCcooH A c —c—c—c-C<
Foereret =
Pentanoic advd

9 -ethyl Pe,h\’dn i< aud

|
) : ‘ OH
g C—-—c — C—C— COooHy +* /\4\,.'/

4-methyl P@mn oic- aud z—mqu?,) 2.'.Peh\'c.l’) oic addl

" <':00 H
(

[ ‘;-"‘:_.
CooH

2-ekyl |y-butanedioic aud

c_00H oxodic add
!

v CI}—CDOH - Ethanoi© aud = co0Y EYvanedioic aud

s C —C-C—cr-cooH

c ) ‘
Q_Ime.Hm.‘l Pehl'qﬂblk quq



Ester (- COOR) - Secondary Suffix 9 Oate

Vs O_N‘é{
T o ™~ ethy) ethoh oote_ CVB'COOV\ o A—Qel’o-l:
4t cn-—g—o T ot S [ e
= Cmerty| acetole) am, . T
_—~
~A
e c?‘i-gt-'coo@ — Mekhy] Pﬁjﬁ‘ﬂ”_‘)""’% B c———c/<‘
_c—
O\
_ test _Iou.h.“ eHran ool >

cx:,’q.'—o —C/\’
O



Oyl halide (- COX) - Secondary Suffix o Oyl halide

cry- e TS A eyl butehoyl dhlade
-

4

22 Cv,— v, -~ C;"' —cod 2 -5 PznP\f} b\A'O-h'b\f] chlortde_

C'E—C'*‘ —Q&:fs
P\ RBultaho ‘ cloryde
/Y |

{ : C Bubyry) chlonide)



Ketone/Aldehyde (- COR/ - CHO) - Secondary Suffix d Aldehyde - al and Ketone- one

o)
4 %._\c“.—-cth P-(O{‘DOJ’)OV)L-
Lp(c,&l—o r\Cj

AV on!ocma.L

B CHm CH-cH— OHO 2 -mekty) bulan ok
' e (d —C— CHS 2 -buondne

Cf} €
lo]
A Cu=Cc— CH -CHO B-MQW1| bul'—&-eba.! OR. g
= -Luten-2-0ne
l,h» c‘:H 2 3—mQ,W\‘|$-bU-I'Eb0-' A c(,b’—.—_cl——c,oc,ll_(j 2 mekf«._”& uten
et
%
Eibaned i |
4 CH-CHO _(Acetad dehyde) o AR qu- pentnedione

4 HCHO (Fovmod dehyde) #) eMaoh ol



Alcohol ( - Secondary Suffix

B CHocH -OH ( Erngaluhd) - EHhansl

. — 2-metay - Z’Pe”"o‘h s

’Jb e——Q—'C—:Q—:‘Q

(|

on
oy .
6H

- cH—Cr —OH _propen &1
AL C.l’i,: C;)’l/(‘_ i LE’P



Amine (- NH2) - Secondary Suffix &amine

( A -qennD bulane — JUPA<
e Cljs" CH-CH-CL™NH, o lapamine — A Name

1° Armine. ﬂ'bu:h” aminNe. - Cowuman N
C"HJ Q-QmQOO-z—meH«-’I ‘om}-‘-‘ah&
S L 2 - methy) 2-propan amine.
l !
tevt bulylamine
H, !

1- mekble-&hlnb prepohna—
4 - G- O NH—CHy mem-"lgmpahaﬁwﬂi
®_Anmine
ame ety Fw‘)ﬂa»ww—

w OO N i) clearan



Ether (R- O-R) - Secondary Suffix 0 ether

4 (CH Um0ty ) - ] mtky] ebrn

- | Chay| e~
4 CHe—0~ QMg T it

" CHs‘/‘-c —o— \SD FNP‘” mathy| ekt
oy - metng | et | MUty | et

i C)\EC—*‘z-"O’G‘E Wiy ) \)imll eHwN

-, me_kiny ) (dk"'\ﬂ N
A+ = 1
LO// ( Assl=)



Halide (- X)- prefix o6 Halo, and Nitro (- NO2)- prefix - Nitro

A4 Cuy- O -GNy, — - Niboprepane
N 02—

W - aeiteprpes

S/ NV N R N,

L-0iho pulen—

NY,_ \
b _ _ ° ”Z—eylb
s ‘/%,/Rr “oou P —

3
o oCH=ts 13-
q

i dnloro budam—
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Functional Group

Carbonxylicaacid ¢
COOH) =

Sulphonic {SO3H)

Ester (COORY-

Acid halide {COX)

Amide (CONH2)

Cyanide {CN)

Aldehyde (CHO)._

Ketone (>CO)x

Alcohol ¢€OH)

Amine ¢NH2)

Alkene (C=C)

Alkyne (C=C)

Alkane (GC)

Ether (OR)

halide £X)

Nitro (-NO2)

Secondary suffix
-oicacid

-sulphonic acid
-oate - Alcoxycarbony
-oyl halide halo carbonyi
-amide/carboxamide Carbamow
-nitrile Cyano
Oxo/Formyt
vOXo
Hydoxy

Amino-

Cyanidepeernhi hai
aur

ketto

Darupi rahi
Auramine_

idhar =~

halo <
Karrhi hai ngtch ke




O

4 C'j;"g —CH—cH —CODH 4-0xo-pentanoic acid.
#  CH=CH-CH-Ch—CH -0l Pent-4-ene-1-ol
(&)
I
4 B+ —CH— C'L—(’:H — M -G, —~Cly - %
NG 1-bromo-4-chlro -3-nitro hept ane

b HS O~ G- Cd, ~ CO0SHs” ethyl -4-mercapto -butan oate



i /INAN 5-0X0-hexane nitrile

OH o
| |
* \D/\'/\/J\ow 4-chloro -3-hydroxy -5-methoxy pentanonic acid
q
oY
¢ /Ub = ‘ 5-bromo-7-chloro-6-hydroxy -2,2,5-trimethyl -7-octen-4-
~ N e —CcH€=0Q =

oneo
¢/
[
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IUPAC System for Carbo -Cyclic Compounds

B Carbocyclic Compounds : Cyclic compounds made of Carbon _atoms (Homocycllc

Compounds) . L'°“‘7

CH
B Saturated Alicyclic compounds - Cycloalkane ~
B Unsaturated Alicyclic Compounds - Cycloalkens

B Aromatic compounds - Arenes

Substitution (alphabetically) + Cyclo +Root Word + ane/ene/ yne + Suffix (Func. group)

A O d

e aaaE———
=2

Cyclopropane Cyclobutane Cyclopentane Cyclohexane




® 1-methyl cyclohexane

e

e ,gu)("“\\ @
& 1
ol ~1 l-ethyl -2-methyl cyclohexane
7|
WP"OW N g
A 1-ethyl -2-isopropyl cyclohexane
IS N2
< \'\
) @ ,/
JQ?—
Sw'; e A )_ng—dll"\kv""b]
SUETE) B 2-ethyl -1,1-dimethyl cyclopropane

| 22~

-






