ORGANIC|CHEMISTRYE!

® CLASSIFICATION OF ORGANIC COMPOUNDS
¢ JUPAC NOMENCLATURE
e STRUCTURAL ISOMERISM
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Or&ANIc CHEMISTRY

Hydrocarbons | ¢ Those Cavalent compound which contain Carbon <
Hydrogen are called Hydrocarbons .

Oraonic Compounds |2 Hydracarbons and thers desivatives are called
Organic compounds .
Main Elements . C,H, 0 ,N, X (Haogens)

Oganic  Chemistry | ; Study of Organic compounds fs  known as
Organic Cham'shy_

Specml Propefhes of Carbon

The two mqlmr properties of crbon due Yo which It is needed
to shjdy seParulelL{ ae @ @ TE’ffﬂuCllen(k{
@ (otenction  ( Self Linking )

Elements C H 0 N X
L-D-§. (o He .6: .@. .;{:
Valency 4 | 2 3 1

l . . -

Stsucture —C— H— | =)} —M— | —x

l _
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[ De6ree OF Carson |

Acaoding to the number of aubons , a @ibon s diredly altached
wih , * @n be Cclassified into 4 colequries

O Psimary Carbon ~ (1°)

@ Semndtm! (arbon  (Q°)

® Tetiary Cabon  (3°)

@Guoharnml{ Carbon  (4°)

CIIS c?, (Hs (Hs
I I
H—C—H H—=C—H | H—C —s | s— C—(H3
I I I I
H CHs CHs (Hs

PriMAry SEwNDARY | TERTIARY (UATERNARY
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OrcnANIC (0oMPOUNDS

Compounds containing  Hydrocarbons, and thefs  demvakrves  are known as,
Of}lunl‘c (empouncl%_
example @ CHu, GMHc CHs(0oH elc,

(lassificalion of Organic (Gmpounds,

OrGanic (ompounds

Acyclic / OPen Chain Cyclic / Closed Chain
— Saturated
— Unsoturaded Homocyclic Heteracyclic
Aljcldic Aromalic
Benzenoid
Non - Benzenord
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|Acvcuc | Open Chain ComPOUNDS |

e In these compounds (arbon  aloms qre present in the {fom of
open chain

® In these (ompounds , the tesminal cavbon aloms are (omple%eln/ free
they are not linked with each other.

o Initially , they were known as Aliphokic Compounds Decause they
were desived from either animal or vegetable fols

Tll.'pes of _Acyelic Cunpounda

Thaf are of fwo fypes -
O Straight Chain  (ompounds
@ Brunched  Chain  (ompounds

Straight Chain Compounds
Hydrocarbons is in the fom of straignt chain
Example. © (Hs- CHa- CHs (- Pﬂopane)

Branched Chain (®mpounds,
Hydrocarbons, is in the fom of branched chaih
example - (Hs- CH— CHs (2 melhyl - propane )

|
CHs

Classificaion on the bags of =/= bonda
O Saturoked  (ompounds,  Conly — bond )
@ Unsaturated  Compounds, =/= bond )
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{ Cycuc / Croseo Cuae_Compounos |

o These mmpoundz. contain one or more Closed chains or n‘n?-, of atoms

In thers malecules.
e In aydic compounds teminal orbon aloms: are linked with each other

and fom a closed ﬁnﬂ-

® emmPle : D O

Classifition of Cyclic Compuund&

They are further classified info fwo types :
© Homocyclic Cﬂmpuund&
@ Heterocyclic  (ompounds,

Hﬂmocl;clfc Compound&
o The ?ﬂ"nga in these (ompounds are entitely made up of carbon atoms .
o There is no other atom Is present In the closed chan .

o They on be futher divided into two sub- (ateqovies
) Pth'nfch'c (Ompound%

(2) Aromatic  (ompounds

Alicydlic fompound%
These ote (atbocyclic Compound’ Which resembles propesties Of Aliphatic

ompounds, . @xample - Cydopsopane , Cyclobutane . etc.

/N
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_Aomatic_ Compounds

o These are the @rbocyclic  Compound&  which  contaln altemate  single
and dowble bonds  between the (arbon afoms

o The word ‘Aromakic ' ts devived from qreek  Word “Aoma’ which
mens  smell ( becowse most Of aromakic (ompounds have a P{eamn?
smell )

® They cn be {uther divided info fwo sub- ypes

@ Benzenoid Atomalic (ompounds

@ Mon- benzenoid Ammalic  ompounds

Bemzenoid  Aromalic Cbmmund&

These com':oundg mniam one Of more Tused benzene nngzs
: , Nap thalene . Anthracene efc.

000 QX

NapHholene Anthracene

Non- Benzenoid Aromakic (ompounds

Aomokic  compounds  that  Contain  other hgh!y unsalurated ni

i Flﬂre, of benzene are clled Mon benzenoid Aromah'c Compounds,
example. Azulene

Azulene
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Heteroryclic  (bmpounds

~ When one of mofe helerodtoms such a8 Oxygen, Mitogen , Sulpher
elc. Qrso poesent 10 hydrocarbon wings |, dhen  such mpoundz are
known as Heterayclic ~ Compounds, .

Sample - fuon, Ryrole ele.

0 \

/L

Furan qu;ﬁ!e_
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e he word TUPAC stands fox Intemakional Union of Pure and
Applied  Chemistry .

e The purpose of TUPAC system of nomenclalure s {0 establish
an intemakiona) standard of naming @mpounds  fo facilitate
communicahon .

TUPAC
|
Prefix Word Root Suffix
— Substitvents @) | No of (rbon -Type of Bond
— Cyclo / Bigyclo (® IV g Al FFunctional Giroup @)

TUPAC | 1] 2° Prefix + 1°Prefix + Word Root + 1° Suffix + 2° Suffix

Note . Here 1° = Primcmf £ 2= S'm:}ndury
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[ SUBSTITUENTS]
o —(CHs Methy|
e —(hls Ethyl
o -GGHy :  Propyl
e -Bry Broma
o -Cl\ Chloro
o - F Fluorg
e -NOy Mitvo
o -1 Jodo

| Woro Roor |

e 1 (atbon
e 2 (orbon
e 3 (arbon
e Y (arbon
o S (arbon
e 6 (arbon
e 1 Carbon
e 8 (arbon
e 9 (arbon
e (O Carbon

T L L

Meth
Eth
Prop
But
Pent
Hex
Hept
Oct
Non
Dec

" Oy
[ Tvees OF Bono |

® (—) Bond
® (=) Bond

(=) Bond

ane
gne

Yne

l FunctionaL GiRoups

e -OH s Alwho| (ol)
e -CHO ¢ Aldehyde (al)
--R—E—R. s ketone (ane)
e - (00H : (arboxylic aad (oic ad)
e R-C-0R, . Atepl AR Ester

g CAlkyl Alkanoak)
e R-0-R Ether (Alkowy Alkane)
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LRULES For TupAC NOMENCLATURE |

gacs} Chain Rule
@ Seled the longest C-C chain (Hay or may not be Shcu,gh”
(Hz- CHy - Gh-'C'H" Ha-CHs (Hs-CHa - CHa-CH-CHa-CH3
|
CHs CHs
Wrong C X) Right (v)

& Numbezn‘ng from that side , so that boanch (subshitvents) geks
lowest  locant

0O @ @ @6 ©® © 66 @ ® e 0
CHs-CHa- CH2—CH- (Ha—CH3 (Ha-CHa- CHa- CH - CHa -CH3
| |
CHs CH3
Wrong CX) Right (v)

® UJhan more thon 1 bronch s present then follow “lowest sum rule’
of ' Fiest Point OF Difference '

CH, CHs
2 ®@ @ ® @ 0@ ® 0
-—C—‘CHI" H-' CHs (H3-C— CHa— CH — (Hs
_ : I
CHa Cis CHs
Rllﬂh*‘ [Q¢Q1L|] I\ﬂrﬂﬂﬂ [Qilirq]
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@ Naming of @mplex Subskitvents
 Whie naminq Of Complex substitvents , (ve 5% no to d{re.zHL{

oitached Cabon from main chain , then follow TupAC {or substitvenk
(Name written in  Bracket)

©O @ @ © ® ®@ @ ® @
CHs- CHy-CHa— CH — (M — CHa — CHa — (Ha - CHs

w I;CIH-ECHS
@ : CH -=-CH3

|
(3) | Ot
sl

4 ('11‘2 dimethy! Propy¢) Nonane

. Naming alwmjg done alphobeh‘culty

0O ®& @@ ® & ® O
(Hz- CHe — (Ha— CH — CHo — QH— (Hs
l T t
Bo C||'|9. CHg

CHs

2- Bromo - 4-ethys - 6- methys. Heptane
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® Naming_of quooikones
e hie naming of carbocyche compounda e have fo add the
Preﬁx 'chlo' before the main chain .

AN

CHa CHa
3]
CHs
® | |
[ 1 -methy2- Cyclohexane ]
@ @
®

® If rinqg and chain bolh have same number of carbons
ten  For main chain an'q 7 Chain

CHa —CHa = CHa—CHg

[ 1- butyt - Cyclobutane ]
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© Naming of Unsaturted Hydmcarbons CAlkene € Alkyne)

® Select longest C-C chain with maximum number of =/= bonds
o Numbesing in suh q way that =/= bond gels lowest locant
o =[= % Subshitvents

&

@ 6@ 0 0 | 1

(Hs — C—CHa— CH = CHa [ 4,4-dimethy| - pent -1-éne
|
CHa

e Nomally both = ond = bond have ame Fm'msihf , but in cose
of e = 7 =
(M= CH — Cth— C=CH [ Pent-1-en-4 yne ]

©O ®© ® © 6

e Wnile naming (f a,e,i,0,u,y mes after one qnother then
previous, One deleted

CHz—CH = C—Ma-CH = CH—(Ha—CHa— (Hs
O ® @006 © 6 ® O

Non- Send - 2une  — [Non- Sene - 2yre |
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® Tt both ¥inq ond chain presenl sfmul}uneaugly . Select ane with
maximum =/ = bonds (fwwespechive of no- of  carbons)

CHy—CH = CHa [ 3- (yclopentyl - Prop-1-ene |

e In cycloolkenes ond cycloalkynes both = ¢ 15t and 9™ position
is obtained by =/= bondg.

By Bs
/@\ /®\
®@ © €] 0,
Wrng () - Right (v) [?:*Bmmﬂ-chlaprop-hej
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© Naming of Functional Giroup

Fundional qroups aie the atoms or qroup of aloms which
qiues all propesties fo a  compound.

Some (ommonly Used Funchional Grroup fn TUPAC Nomenclalure

Functional Grroup Studure Sewondory  Suffix
* Alcho] R-0-H ‘of’
0
e Aldenyde R— :Z‘-H ‘o’
i
e Carboxylic Acid R- C-0-H “oic aad’
e Amine R - NH. * amine °
]
® Ketone i~ E= R’ "one?
o Ether W= 0<=R? ‘Alkoxy Alkane’
o fster K- d?— 0-R' "Alkye  Alkancak, *
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Biggest and Final Rule For TUPAC Naming

® Oelect longest C-C Chan (ontaining funchonal qroup
& Numbm‘ng from that side so that  Funchonal qroup  lowest locant
o fundional Growp > =[= 7 Subshtvents .

[ALcomoLs |

Fow funclional  group “Alcohol’ we Use semndarﬂ suffix ‘oL’

@ [CHs - (H, - OH [ Ethan-1-00] or [ Ethanol ]

@ O
® @ ® @ O
@ | (Hy- CH— CHy — CH — CHs [ -4-methyd - Petan-2-ol ]
I |
Cts O
0O @ @
®| CH= Cc— CHa | Peat -4-en Poop-1-ene-1,2,3 tojal |
| B
OH OH (QH
@ 0
CHa— CHa - OH
L [ - 2-cydobutye - Ethan-1-0d ]
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| ALDEHYDE |

For funchional qroup aldehyde | we use Secondarlf suffix ‘al’

® @ O
@®| CHs- (Ha— C -1- Pr
3 - H [Pmpan 1-al] ov [ Propanal ]
0
®
M [ 3-methyl -Bu{ran-1-aJ]
0 "
CHe, 0°

| 1
@®| CHz- CHa— C—CH,— C+ Y [3— (yclopuop-2enyd , 3 -methyL

® © ®f @ o Pﬁﬂ'l'ﬂ-ﬂ'1'ﬂ]]

® [ CHO — CHO | Ethane-1,2 chl:ll]
] @
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[ CarBoxyLic Acio]

® Cmbaxﬂh'c acid 's algo @n be known 03 kmg of all the
foncional qroups .

® For funclional qroup *(arboxylic acid ', we Use seondary - suffix
‘oic aad”

0
® | CHz-CHa- C- OH [ Pmponp_‘- 1-01c acid ] or
® @ o [ Propancic Acid ]

0
H

® | CHs- CH,— CH=CH—CH OH [Pmi‘*‘l-Eﬂ-‘l-—Ol'c ac;d]
G @ @ @ o

%
g

NCHa—Ca— C30H [ 3-cyclobulyt - propan-1-aic aciq]
® @ 0
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I soMERISM

The orqanic compounds hauina the same molecvlar formula but

haurng different stuctural formula or we w@n say hamnq different
Ph'ﬂéltﬂ! and chemical propesties QR lled Tsomers und the
thomenon 1s  known as J1Somerism .

Classificalion of Tsomesism

Teomefism afe Classified into two Cﬂiegoﬁes .
e Strudural  Tsomemsm
e Stefepisomesism

1 S0MERISM
|

Structural  Tsomerism Stereoisomesism
— Chain  Isomerism — (opfiqurational  Tsomerism
— Position  Tsomesism Greometmcad
— Funchonal  Tsomerism Ophical
- Rl'ng- Chain  Isometism | |
. Metamenict — Conformahional Tsomensm
— Tavtomensm
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| Chain Tsomesism

When the compaunds ham‘ng same molecolar  fosmula but
ihe‘fL have different puinciple (rbon  chain then this type
of \somemsm is known as Chan Tsomemsm .

CHz- CHa— CHa — CHs

( Butane)

(Hs — CH— CHs
[
(Hs

(2-methyl - propane )

Postion JTsomesism

Wwhen the Cﬂmpound& having 2ame  molecolar formula  bet
and same Pm'nc:'ple carbon Chain  but

have different

sitions of substitvents ;| =/ = bond or funchional group
then this type of isomemsm |s known az Postton Tsomemism .

(H, = (H- (CHa — CH3
(But - 1- ene)

(Hs —CH=CH— CHs
(But -2-ene )
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Funchonal Tsomemsm

When the compoundﬁL hauing the same molecular fosmula but
they contains  different funchional  grovp , then this type of
Isomesism |s  known 0% Funchional Tsomewism

(H3z — CHy — OH (Hs — O — (Hs

(ethanol ) (dimethy! ethes )

Ring Chain  Tsomerism

When the compcunds hu.uing the same moalecular fomula but
they have diffeent mode of linkage of cabon atoms (meang
one Is 1n open chain and Other 1S In closed chain ) then this
type of Isomemism s known as Ring  Chain  isomestsm .

(Hz- CHa— (Ho —(Hs

( Butone )
( Gyclobutone )
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Metamersism

When +he Cempound% hnm’ng

the same molecular fosmula and
same.  funchional qroup  but they have different arrangment of
Corbon  afoms on bot side of fonclional qroup , then this type

of 1somenism s known Gs Metamerism

(Hz - (Ha— O — (Ha- CH3
( Diethy! ethey)

(Hz = 0 = CHa— CHa— (H3
(Methy! propyl elher)

Tavtomerism

When fwo COmpOund% hauin/q

e fame molecular fosmula

exist in two iotesconvestible  different  stouctures  (dynamic
equillibrium ) then his type of isomesism 1s known as

Towtomemsm .
0 OH
I l
(Hz3— C— (H3 CHa = C— (Hs
keto Form Enol Form
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