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OrGAnIc CHEMISTRY

Hydrocarbons

+ Those

Cavalent compound which contain (arbon <

Hydrogen are called Hydrocarbons .

Organic  Compounds, | -

Ocganic  Chemistry |

Hydrocarbons, ond their denivatives are lled

Organic compounds .

Main Elements : C,H, 0 ,N, X (Haogens)

Smdq of Orqanic Compounds I known as
QOrganic Chemfs’mf_

Specil Pmpeuhes of Carbon

The two mcgcm‘ propents
to s‘mdy sel}amlel.lf are -

es of crbon due Yo which It is needed
0) Te’frauaienuf
@ (ofenation  (Self Linking)

Elements c H 0 N X
L:D-§. o€- He .5: ..N:o ,;E:
Volency L 1 2 3 1

| .o . 4
Stsucture —C— H— | —0O: —-rlx— -
| | -
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[ DesRee OF Careon |

Acarding fo the number of arbons , a @ibon s directly altached
wth , # cn be classified into 4 coteqovies

O Psimary  (arbon  (1°)

@ Seonday  (arbon  (2°)

@ Tetiary Cabon  (3°)

@Guakerncmf (orbon  (4°)

CH 3 (Hs CHs CHS

1 1 \ |
H—C—H | H=C—H | H=C—Cs | Ghs— C—Cms

l | l l
H CHs CHa (Hs

PrimARY SENDARY | TERTIARY (UATERNARY
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OrmANIC (OMPOUNDS

Compounds contoining Hydrocarbons and  thers  demvaives  are known ay
Orgﬂm'c (@mpound.s_
example (Hy, GHc , CHs(OH elc,

(lassificakion of Otg'_am'c G:lmpound?;

Oraanic (ompounDS

Acyclic [ Ofen Chain Gyclic / Closed Chain
Saturated
Unsoturaled Homocyclic Heteracyclic
Alycydi Aromalic
Benzenoid
Nan = Benzenoid
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| Acycric [ Open Chain_ Compounds

e In tese compounds (orbon oloms are present In the fom of
open chain .
® In these Compounds , the tesminal casbon aloms Ore G}mple}ely free

they are not linked with each other.
e Tnially , they were known ax Aliphakic Compounds  because fhey

were desived from either animal or vegetable fols .

Tl:rpes of Acyclic Compoundz,

THel{ are of two types -
@ Straight  Chain (ompound?
® Bunched Chain  (ompoundA

Straight  Chain Com‘poundi!,
Hydrocaroons, is i the fom of staight chain.

example. © (Hs- CHa- us  (n- pfﬁopone)

Bnched Chain _(dmpounds
Hydrocarbons is in 4he fom of branched chaun,

example . (Hs~- Oli—' CH3 (92 mei’fltllf Pmp-:me)
CHs

(lassifiokion _on the bosis of =/= bonds
@ Soturated  mpounds Conly — bond )
@ Unsaturated  Compounds ( =/= bond)
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1 Cycuic / Croseo Cvain Compounos

o These ompounds ontain one or more Closed chains o fings of atoms
In thers molecules .

o In qlic compounds, feminal carbon adoms are linked with each othes
ond F{J“’ﬂ a dﬂsed 'Jj(n/g_

o emmF1e : [> O

Classificalion of Cyclic G}mpnuncbs

They are further classified into fwo fypes
© Homooyclic (Ompﬂllndﬁ,
@ Heterocyclic  (ompounds,

Homogyclic GJmPaund&
o The minge in thece (ompounds, Qre  enlirely Mmade up of carbon atoms.
o There is N0 Oher atom is present in the closed chain.

o They an be furher divided info fwo sub- cateqovies

Q) Hh'a;ch'c fﬂmpuund%

(2) Aromakic  (ompounds

Aliqydic _(Ompoynds
These ore (rbocyclic Compounds Which  resembles - propesties of Aliphatic

ompounds, . @ample * Gydoptopane , (yclobuiane. ete.

A ,
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Aomakic Compounds
® These are the (arbayclic (ompounda which contain altemate single

and dowble bonds between the (Carbon atoms .

o The word ‘Aromalic * is desived from qreek word “Awma’ which
means  smell ( because most OF aromahic compounds have pkamn}
smell )

® They aan be further divided into fwo sub- types :

@ Benzenoid Atomakic (ompounds .

@ Mon- benzenoid  Ammalic  (ompounds

Bemzenoid  Aromatic (bmmund&

ﬁ\ese com onds contain one or more: Fused - benzne nngxs
Benzene , Napthalene , Anthracene etc.

Q00 O

Naptholene Anthracene

Non- Benzenoid _Aromatic (ompounds
Aromohic G‘Jmpound& that Contain  other hlﬂmy unsaturated i
i plae of benzene ore alled Mon benzenoid ~Aromakic compounds,.

oaqmple. Azulene.

Azulene
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Heterocyclic  (ompounds

when one ot mofe heleroatoms such a8 Oxygen, Nitfogen, Sulpher
ele. qtso poesent 1 hydrocorbon wings ,Hhen such ompounds dre
known as Helerqyclic cnmpoundg.

exmple * foan, fyrole ele.

SN0

Furan Pyrrole
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o The word TUPAC stonds fos Infemational Union of Pure and

Applied  Chemistry .
o The pupose of TUPAC system of nomenclalure is fo establish
an intemnokional Standard of naming @mpounds o facilitale,
communicahion
TUPAC
|
| |
Pwefix Word Rook Suffix
Substitvents @) No- of (arbon Type of Bond
Cyclo / Biydlo @ in main chain Functiona) Girowp &)

JUPAC

:|Q° Prefix + 1°Pefix t+ Word Roob + 1° Suffix t 2° Suffix

Note . Here 1° = Primanf € 9= Semndmy
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LSuasn'ru:-:N'rs
o —CHs - Mt‘ﬂhﬂ'l
o —(aHs . Ethy!
e -(sH: : Propy
o -Brx . Broma
e -Cl . Chloro
o -F - Fluorg
o -NOy . Nitso
o -1 «  TJodo

[ Woro Roor |

e 1 (abon = Meth
o 2 (bon : Eh
e 3 (abon ;  Frop
o U (arbon &  But
e 6 Cmban . Hex
o ¥ Cabon ;  Hept
o 8 (abon & Oct
o9 Cabon : HNom
o [0 Carbon : Dec

="

Tvees OF Bowno |

® (—) Bond : aqne
® (=) Bond * ene
® (=) Bond 1 yne

| FuncrionaL (iRoues

e -OH ¢ Alwhol (ol)
o -CHO : Aldeyde (al)
® —R—tli*R. + ketone (one)
e - COOH + (arboxyhic acd (m'c mtlJ
° R'C_0R| . ﬁ"'kq'i Atk ESlrEB"
g CAlkyl Alkaneal)

e R-0-R' Ether - Alkory Alkane)
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| RuLes For Tueac Nomenciature |

® Mnagi Chain Rule
® Select +the IOnQes} C-C chan ( May or May not be Sltral/'ghf)

CHz- CHy - CHn-ClH-~ (Ha-CHy (H3-CHa - CHa-CH-CHa-CH3
|
, CHs CHs
Wrong € X) Right (+)

o Numbewing from that side , so that bwanch Csubshlvents) gels
lowest . [ocont

O @ 6@ e ® ©® 66 ®e e 0
CHs- CHa- CHa—CH - CHa—CH3 | CHa-CHa- CHa- CH - CHa -CH
| |
CHs CH3
Wrong €X) Right (v~)

e When more than 1 brnch s Presen% then follow ‘lowest sum rule’
of * Fist Point OF Difference '

CHs CHs

I® OIS, @ @ ® O
(Hs— C—(H2 — CH— CHs (H3=C— CHa— CH — (Hs

[ | ! l.

s CHs CHs CHs
Right [2,2,4] lﬂronﬂ Co,u/4]
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@_Naming of mplex Subsiiivents

® While naming Of Complex substitvents , (Guive 1St no to dn‘recHlf
ofached @rbon foom main chain  then fllow TupAc for substitvents
(Mame writen in Bracket)

O @ @@ @ 6 ® @ ® G
‘_(i‘!.-CHt‘CH:t"CH"‘(}h—CHﬂ"CHn—(Ha"CHs

Lo
(1) 1 CHA Oy
(EJ:CH-:-cng

| I |
| —

!

5 (-.\,fl dimethy) Propyt) Nonane

® Naming alwm,t}s done Glphabeh'calllf

0O ® @@ ® & © O
(Hz- CHe — (Hy— CH — C(Ha— CH—(Hs
| | \

Br C':'h. CHy
CHs

2- Bromo - 4-ethye - 6- methye. Heptane
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@ Naming of Gydoalkanes
® Whie naming of carbocycic compounds , We hawe to add the
preﬁx * Qyclo’ before the main chain,

CHa
/ \ oY /\ [ Cyclopsopane. ]
(Ha

tHp——
©
(Hs
® | |
[ 1 -methy - Qyclohexane ]
@ @
&

® IF rinq and chain Both have aame humber of carbons
then  for main chain Rl‘nﬂ 7 Chain
CH2—CHa = (H2—CHs

[ 1- butye - Cyclobutane |
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@ Nﬂl’niﬂg of Unsaturted H}‘;‘MM (Alkene € Hllgme)

® Select longest C-C chain with Euximum number of =/= bonds
e Numbesing in such q woy that =/= bond gels lowest loant
® —[= ) Subshitvents

® e @ 0

(Hs — C—CHa— CH = CHa [L%,H'dimeihq! - pen%-1 —ene]
|
CHs
e Nomoally both = ond = bond have fame P‘O‘lbﬁjﬂf , but In cose
of e = » =
M= CH —CHa~ C=CH [ Pent-1-en-Y4yne |

O © ® © 6

e Wnile naming If a,e1,0,u,y tomes after one another then
Previous One deleted

CHz—CH = C— Ma—CH = (H—(Ha—(Ha— (H3
D © @O6G © 6 ® O

Non - 5&1?- 9yne  — [Non- Srene - 2yne |
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® IF both ving ond chain present simultancoudly , Select one with
maximum  =/= bonds ( rvespective of no-of  rbons)

® @ 0
CHa—CH = CHa [ 3- (yclopentyt - Prop-1-ene |

e In cycloalkenes ond cycloalkynes both =4 {stand 2 Posihbn
is obtained by = /= bonds .

B By
A /K
€) 0 G 0]
L!Jmnﬂ (x) . RJQh'r v) [?:-Bromo-chloyrop-wﬂ
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® MNaming of Fonctional Giroup

Fundional qroups are the aloma o qrovp of atoms  which
qives all pwopesties to a  compound .

Some (ommonly Used Funchional Giroup In TUPAC Momenclalure

Functional  Giroup Sttucture Seondory  Suffix
* Alohol R—0-H ‘ol
0
I ,
* Aldehyde R—C—H “al
f
o Carboxylic Acid R R0-H "oic aud”’
e Amine R = NH. " amine '
]
e Ketone R- C-R' ‘ one’
s Ether K=g=R" ‘Alkoxy Alkane'
! ' -
o Fster R == Alkye Alkanoate
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Bi i C '
qoest and Finol Rule For TupA Nc:r'l'nn:qJ

® Select longest C-C Chain Containing funchional qroup
o Numbeving from that side so that funchional qrovp lowest locant
o fundional Grovp > =[= 7 Substitvents.

ALCOHOLS |

For fundional grovp “Alcohol' we Use semndar‘xj suffix ‘od’

® [CHs-CHy | OH [ Ethan-1-0e] o [ Ethonol |

@ O
® @ @ ® 0
@ [CH - CH— CHy — CH-CHs [ -4-metye - Petan - 2-0l
| |
CHs Oy
@ 6 |
& ?H: ¢~ CHa | fent -4-&n Pﬁop-1-ene-1.9.3 hml]
| | I
OH 04 OH
® @
CHy— CHa 1+ OH
o [-‘Z-quabul},{ﬂ.- E’fhﬂﬂ-1'0~1]
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ALDEHYDE

For funchional qroup aldehyde , we use secondary suffix ‘ol
@ ® 0

®| CHs- (.- CT H {Pmpan-1-m] ov [ Propanal ]
Al
0
- M [3-mc’fhgl-8u'mn-‘|‘al]
O .
CHs 0

®| CHs- CHa— C— CHa— CHH [3- Cyclopvop-2enyd 3 -methyL

® O @f @ O Penm—1-m]

e | cvo — CHO [ Ethane-1,2 diot |
) @
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l, CarBOXyLIC ACID |

& Cﬁibﬂ?(’l_}‘ll‘c acid s algo @n be known 0s kl'nB of all te

fondiona) qroups .

® For funclional qroup ‘Carborylic acid ', we Use secondary suffix

‘oic acid’

0
® | CHs- Cta— C- OH
® @ o

0

® [ Chs- CHa— CH =CH—C+

@ @ @ @ O

[ Propang - 1-01c ocid | or
[ Propancic Acid |

OH [ Pent -9 -en-1-o0Ic uf:r'd]

0
|

Ci—CHam CJOH [ 3-0yclobulyt.- propan-1-0ic aciq]

® O

)
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I soMerisM

The organic compounds ‘nauing the 2ame molecvlar formula but
having different stuctoral formula or we @n say having different
Ph-z}atcal and .chemicul propesties Ofe @lled Tsomers and the
phenomenon 1s known as ISomerism .

Classificalion of JTsomesism

Tsomenism are classified (nfo two ca}egtm'es .
e Strudural  Tsomemism
® Stefepisomesism

1 s0MERISM
|
1
Structural  Tsomensm Sterecisomesism
—~ Chain . Isomerism — (opfiquiakional Tsomerism
— fosition Tsomesism (Greometnical
— Funclional  Tsomerism Optical
- ang— Chain  Isometism | |
I — (onformalional Tsomenism

— Tautomensm
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|Chain Tsomesism
When the Compounds ham’ng same molecular fosmula  but
Jt’nElf‘ have  different puinciple @arbon chain  then this type
of 1somemism is known as Choin Tcomesism

CHz- CHa— CHa — CHs (Hs — CH— (Hs
|
Hs
( Butane) (2-methy! - propane )

Positon JIsomesism
When the Compounds hawing same molecvlar formula byt

and same pm‘nm‘ple carbon chain  but have different

sitions of  substilvents , =/= bond 0r funchional qroup

Etf]en is h;pe of isomemsm s known ax Posttion Isomemsm,

(H, = (H— (Ha — CH3 (Hz —CH= CH— CHs

( But -2-ene)

( But - 1- ene)
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Funchonal Tsomemism

When the - compounds having the aame moleculas fosmula  but
’fhEL, ontains different  funchionol qroup then this type of
ISomemsm |s  known a8 Funclional Tsomewicm .

(Hzs — (Hy — OH

(ethanol )

(Hy — 0 — CHs

(dimethyl ethes )

Ring Chain Tsomerism

When the ompounds  havin the same molecular fomula but
they have diffeent mode of linkage of cobon atoms (‘meang
one fs in open chain and oiver is (0 closed chain ) 4hen this
type of lsomesism s known as Ring choin isomesism.

(Ha= CHa— (Hy=CHa

( Butene)
( Butene)

( Gyclobutane )
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mehmm'sm
When the (ompounds, hoving the same molecular fosmula and

some  functional Qroup but they have different amangment of
(orbon afoms on both side of funchional qroup , then this fype

of isomesism s known as Metamerism

| CH3=CHa—= 0 —(Ha- CH3 (Hz = 0 = CHa— CHa— (H3
( Diethy! ether) (Methy! propyl ethey)
Tautomerism

When fwo Cﬂmpoundg hmnnﬂ the &ame molecular fosmula
exist in fwo Interconvestible  different stwclures (dynamic

equi'.hbm‘um) then this type of isomesism 1s known as
Towtomemsm .

i i
(Hz— C— (H3 — CHa = C— (Hz
keto Form Enol Form
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