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humbey 9 orgam?c Compounds 19 vevy
lavge . qne veagon for lavge oo 4 O¥§Amc COmpoun,
o catenahon

9 what 1 Cakenahon ]
Ans. Tb 4o +he Rndency ¢ an element to form
¢
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HYRBRIPI ZATION OF CARRON :

Tybe /. Geome Bond Example

‘{ S- characfev ry Avgle

Sbg a2 I‘ChathYa—q 10%° g AlkGhe - 4, bong

. ™ oNn .

Spr o 333 . 3 plawav 120 Mkene - 2+ bond

Sp 5o ineay 180 Alkyne -3 o~ bend

NUMBER OF o and YT BONDS:
Tybe q Bond  Nov ) o~ Bond  Ne: 4 T Bord

C-¢ 1 0
C=c 1 1
C=cC 9 L

APPLICATION OF HYBR!DISATION
Size — SP*> SpR> Sp Bond length- (=LA C=CLCC

Rond — L -
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"Rt PRESENTATION OF ORGANIC COMPOUINDS:

Molecular Formula Structred Foxmula
H WUy
“Hie - o GG o
K uuvw A Ky
He OK DN
fs CH7C00 U1 ”éfo”
Condented Foxmula. Bond tine Fovrmula
CHy~ CHy-CHy ~ CHy AN A

CHq- CHy ~OH AN AN

. . 2,2-dimethylpentane 3,3-dimethylpentane
-P Sk of Ovgane Comboundy .

4 )

in the plane <" ‘ - backwards
va dmY™
b«r— ——1orwerd;
—— in the plane of the page

-=m comes forwards out of the plane of the page .. infront

il goes backwards out of the plane of the page .". behind

. CLBSSIFICATION OF ORGANIC COMPOUNPXS:
Organic Compounds
[ l
Acyclic or open chain Cyclic or closed chain or Ring
| | | o ' |
Alkanes Alkenes Alkynes Homocyclic or Carbocyclic Hetrocyclic

[ |

Alicyclic Aromatic
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CHg- CHq , CHy(H-(H, CHy = (R~ CHy
CH,
> Sofurated o% Unjatuzated
etnane (Satuvakd) Uvsadurated
R g ‘ 3
H - & H £ thene Ethyne
|
o "= ~(=c-H
=l H-(=

» Cyclic Compound( :

These  compounde covtdin akleast
one closed chain of alome,

Ali eyclic Compounds

A

Cyclo fpwopane Cuyclo bukane Cyclohexane
Aromatic Compound ! |
) Benzoid
whith  fpllows
CHq

RHuckle Rule @ @ @3\/(\:‘

= Cyclic Shr ml Renzene  Toluene Napimlene Anthaacene

- Sp2 dwybyelisahon

s (r‘w'gon&c jalanC«Y Non- Benzoid
Feomehy

— (4nt+)wee @
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Pymle

O what l¢ a Funct'onal Group]

Am:

7

an abom or

L

Pyvidine

“Teta hidyo

Lyvan ¢ THE)

Group 4 alot ' a Molecufe whech fc

responsible fox +he chavactenishr.  chemucald pyoperfres

g ovganic compound.

Functional IUPAC IUPAC
Class of i P Example
rou
compounds group gxoup P
structure prefix suffix
Halides -X halo- - 1-Bromobutane,
(X=F,C1,Br,I) CH3(CH,),CH,Br
Alcohols -OH hvdroxv- -ol Butan-2-ol,
CH3;CH,CHOHCH3;
Aldehydes -CHO fo rmy I, -a Butanal,
01 <~O CH;(CH,),CHO
Ketones >C=0 OXO0- -one Butan-2-one,
CH;CH,COCH,
Nitriles -C=N cyano nitrile Pentanenitrile,
CH;CH,CH,CH,CN
Ethers -R-O-R- alkoxy- - Ethoxyethane,
CH;CH,OCH,CHj,
Carboxylic -COOH carboxy -oic acid Butanoic acid,
aCidS CH;g(CHg)zCOzH
Carboxylate -COO™ - -oate Sodium butanoate,
ions CH3(CH2)2COZ Na*
Esters -COOR alkoxycarbonyl -oate Methyl propanoate,
CH,CH ,COOCH,
Acyl halides -COX halocarbonyl -oyl halide Butanoyl chloride,
(X=F,Cl,Br.,I) CH;(CH,),COCI
Amines -NH,, amino- -amine Butan -2-amine,
>NH,>N- CH3CHNH7CH7CH’;
Amides -CONH,, -carbamoyl -amide Butanamide,
-CONHR, CH;(CH,),CONH,
-CONR,
Nitro -NO, nitro - 1-Nitrobutane,
compounds CH,(CH,)3NO2
Sulphonic —-SO4H sulpho sulphonic Methylsulphonic acid
acids acid CH,SO,H
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~ Iypes Ot (arboh Htomg

H
I-l\C,H \/ ?Ha cl: ?
H,C™ o ,C. P, ] C—CH
ci 3 ¢ HsC” “CH, HiC™ "CHy  HiC™ Y\ ?
Hs
0 carbons 1 carbon 2 carbons 3 carbons 4 carbons
attached directly attached attached attached
attached
Methane Primary (1°) Secondary (2°) Tertiary (3°) Quaternary (4°)
(unigue) carbon carbon carbon carbon
(“methyl”) (“methylene”) (“methine”) (“guaternary”)
ey sz C"‘z
4 e . ¢
CH, P

Some (ommon Preftxes
n- (nosmal) - It o used for shaight choi Iwehgordiibon
C~C-(-C-C

Iso«cHJ qwup is offached o xtd fast carboy
CHy
CHy - - in = CH, - (H;  Lsopenfane

NQO"{_UJD CH& {-D’DU-M Qe aﬂadAed 1o oznd Qaf# carbon
CHy
(H ( = [H CH

¢ H, Neo fexane.

o~ and @ - Cavbon Aboms

NP g
Ch, ~Ch ~CH, — CHO




VAL TWHICTTOIW | X1 -

27 Peelix 4 1 Prelix + Woyd Root ~+ (° Suffix + 27 Suffix

¢ ‘ 3, J N d,
Substttuent Cham Type Csincipal Bond Cnthionad
Flugo -F Chaiw Tive Crouls
Chlowo ~ ¢i -mek — Qne
Brome —@y  Close-Gyclo ¢, - eth = ehe
Loda = % Cym Pvop = \ne
Nibo - NO, Cy ~Youk — |
Nihkoso —No Cc - pent (=) digne
Diazo — Ny q—?ﬂe;r (=) tnene

[KoXy - OR Ct -7 _ |
‘?'K%XJ 2 (oo L) higne
Pheny  ~<o) C‘*lo —dee

A° Sufftx tellg ue obsub Lunchonad gyouls

Name Functional Group ILrAC Enuing

4
Alcohols R—OH ol eXf‘o’Q ‘al 1 added

to word oot 4 |°

Ethers R—O—R’ th . ‘
i Sulhix beﬂfno Lol H1
Aldehydes . 0 " Y Q COW&OY)&V\!’
0 Tf R° Swhhix beg?ng
Ketones . | .
R=TR ong wtth a vowd  the
0 exminag ‘e b
Carboxylic Acids | g “ OH -oic acid dXDPWd
(0]

Esters R—“—O—R' -ate




RULES fFoR TupAC NOMENCULATURE

Seleckon

of longest chain .
I\(Hmbcxl"ﬂg of selected chain

° ﬂn’anj'emenf of Prefixes (Rlphabeficel pyder)
N ECEest=cs

(- C
|

2,36~ Tametny| heptane
C C cC
i) (-C -C

2 =C-C=(~C 3 EHyl-S-methy(hepfane
c-c ¢ _
i) (-~ SR C 3,4 -Dimethy| hexane
c ¢

V) = EmEAEES) [ ¢ (2 -imethyl ethy) ockane
~C -
(G ~
C

‘Nomenclature of Unsaturated Hydrocabons -
» (=(C-(-C .

C—(¢-C-C=C

But - 1-ehe Vent --ne
C—C-(-C= C . C=(C-(=C

'C Ruda-1,3-diene
(- Methyl bent- [-ene CH = metiylicene

. (- (=CC(C=cC CHy - (M = ethylene
Pen%—z-en(:;\-\me CH, = (R- ev“nengx CH=C
ir4

EHuny|




rivQuijiot 4 A A

ane- 43 e
C-C-(-C-0H  Bulan-I-ol e fropantc}dl- biol

T ] 1. CGlycexl)
C"ﬁ'C—OH -Methyl propan-|-o| oK OH OH v
C OH
L O Gy clo e xan-tro
/\\/\ Pent ~2-en-I-of "
: [ [ 2-Chloxo Cyclo butw
- EHhane - |, 2- diol r—_j/ _
&9 ne= iAo / ~2-dien -Faof

A o (§lycol) # O

# Cyanide (-C=N) -Nityle
‘) (~C=C-CEN - q-methyl butane -(-nihile

& (c—:—N
.) C=(C—~C ~C-(-C 3-Byomo-3- ethyl pent -4 -ene
é{ —(-nu'tnle

°) QCEN Co{abpmmc'("carbonu'ule

) ’C— c— ¢ Faopan e- [ %,3- Caxbonibole
C=N (EN (=N
# Amine -NH,  -amine

(-C- NH,  Efhan- |- amine

(- C- Cf-’C —C  Pentqun- .2-amfm

NH,

(~c~ N-C  N-Methyl ethan-(-amine

(- (- C~N-(=C N-Fropyl eth-I-en
—(~Qmine




:"l(‘ Y RNTU © TVI\I\V (\T TINWN\NIT |
(-(-0-C Methoyy ethahe C=(C~-0-C=C
(-C-(-0-C=C V*mbn)g ethene EH\\(Y\OXJ ethene
o
# Aldehyde -E-H -al s
» C(—-(HO Ethan-[-od O chtobeni-anevlfCa:baﬂdd,/de
. (-C (RO &-Meﬁylhmban—!—a?
|C C-(~{-CHo
|
. ¢-C=C~(~-CRo 3-Cyclo brobyl - oﬁz}:yl af
A pent - 3-eh- -/ ek
)
"
# Ketones -C- ~—0he o

’ C"E"C VVDPOH—.,&—one C~C~C~ CI'—C~(_ 4~ Methyl hexaw -3-one

o ¢

C—-C- \C"‘C- BUJ'QV\'&*OV\i ¢

o A\// - Ethenyl yclo propanone

@ Cyclo hexan-1-one

# Carboxylic Acid -C00H -oic aud
C -(C-CO0OH Propan-i1-oic aud

+  (=C-COOH Yrop-2-en-I-oit aud

. C-C-COOH  3-Cyclopyoppyl

CooH
( Bud -2-en<e- |- cavboxylic qud

(=c-C=(- CooH

pyopan- -oic add Vent -2-en -4-yn-1-oic aud
4 Acd Amide —CONR, -amide
. . e c-coN, 27 Phewyl
C~(ONH, Ethan-I-amide mean I-ami de

e

U CONHy  (yely bukane

-[- cayboxamde
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“qvw‘—

Caxy box%'c Aad —COOR rdooxy oit aud
Sulphowe Acdd - SO, H Audbho dulphonc aud
Ectey — C0O- Alkow (arbony | alky| alkanoate
Acicl Chloxide — oy Chlow foxmyl oyl Chloxide
fm ide —CONH,  Cavogmoyk amclp
Cynide — (=N ¢y ano , ubile
Tsoeynide —N=¢ Tsocyano 1o ik le
Aldehyde ~CHo o%o [ foymyl a
Ketone —Co- O¥o | Kebo One
Alcohol — OH uydwry ~ol
Fmine - NH, qmuvio aming

+# Po\lﬁu netonad qrouo

. C-C - CoOH - Hupchoxy pwpanoic acid
O NR, .
.) C_ = é ~Cc—~C 2'" ﬁ*m(ho behqu'o?-ol
[
o OH

: D S 2~ fnuno -4~ hy dvoxy pentan-2-one
) ¢ C—¢ - hy S

ot
) -t —c-cooH 2-Oxobufan- 1oic acjd

o-C
) (- ¢-CHO 2-Methory propanal
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INOI7|CrCIU TR 8 C Uj‘ DCrLEne una s yeaivymves,

| N,
CH OCH, H=CH, 5
ol ) (o)
(o) O O (o) )\(’/]
Metyl benzene  Pring Me Hhoxy \ingl bemene  Renaene
P benzene @renzene ( Shyrom ALa29 i Uim
( loluene) ( Bncling) CAnicole) ¥ehe) cnlovide
CHo COOH ouw

5 & & &

Renzene Nitwbeniene  Benaaldepydy — Benaoic Benooy!

Su_ﬂpho(imc A'Cfd (’HlondQ
Ay
CONH, LLE L oy |6~ ox¥the
GL a L3 ox I,S -~ ek
Benranucle Vhenn e ? e
Q & |
@ Chloyo benzene @ Gxomobenene,
% .
& w12 Pichloyo 14 - V'l b¥omobenzene
@ benene p—‘?l byomo b€h2€h€.
6-Pi chlovo (2%

benene




L300 E KIS .

Those compounds  Wwhich have Lame ynolecday
foxmula buk diffex gwm each othey n thely pwbevhies

and o pherormtnon o called [Someyisw

Isomerism
Structural Stereo
— Chain |
— Positional ‘
Geometric Optical

— Functional

Isomers differ in their Isomers differ in the
- amerism spatial arrangement arrangement of atoms

Met about a double bond. in 3D space which
- 2 create mirror images
automerism of each other.

— Ring-chain

Styuctuyal Tsomext have same wolecwlay fpxmula but differen
st are called  chuctuwad Tsomerc.

+ Chain Isomerism C L , ¢ .
Chean (somers have Juffexence m chatn

Cshsaiﬁﬂ& oY byanched )

e CHy
CH},CHi ;U CHy Gy CH- iy CHY - C— CH,
En "
| ¢

.PO‘SIHO" LSomexism : PosiHon TSOVHE’YS’ difey ;n He
positon 4, Mulitple bond o¥ Substituent ox  fuynchonad
qvoub W the dame  cavbon chalb,
CRy = CH=CH ~ (H, CHy- CH, —CH = (H,

* CHq-~ CH,-CH, -OH CHy- CH-CHy
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1 ryncrionay L30vNcCsism -

Funckona? isomexs 4Have dame wmolecuday foxmuln buk
diftesent funchonad gyoup- Mls, they have different
bhysical and chemiced |proberkes.

Alcohol <— Ethey

C Ho- CHy- OR CH, - 0~ CH,
fAldehyde ¢ Ketone
CH; - CH,- CHO CHy - ¢~ CH,
Caxborygic Add < Egked
(R4~ CR,- Cool CR, - Co0-CH,
Cyanide <> Lolyanide
CHy~ CH,-CN CHy -, NC

|° Prm"\he — Amnme —> 2° Amine
CHTCr—g;CFg —NHz CHJ"C}‘Q ~N|H’ CHJ ~r’\| — CHJ

CH} CHZ

It occure due 4o presence d A ffexent
afRyl groups oattached 4o came Qlivalent fqnchonaﬂ Qroub

%+ Metameyism

ox alwm (e 1
—0-  —NH- ~t-
Ethers ' Amine Ketohe

v CQHS"O“CJHS- CJH;—O"CHS

¥®  CHz -0-(3Hz (GHe —O0- (4Hg

Y?*  GHe -NH-GH CRq- O- (3Hy
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41 W aye U T IYHjOUJIUY] % - avm

( mobile H-atom) between cawon and poly valent alom
of funchonal gyoup within  dame moelecude

O<—, OH
”}, % (
CHy-CZCH, <> CHy- C =(H,
Steveo iSomexism

e combounds aving 4ame
alomo 0¥ gwubs m  gpace.

) Geometncal Tsomexism: _ |
t) G cal Thio tybe 4 isomexism

aises duwd 4o Hhe westicked yotation aspund (= C
Mulfiple bondy.

a) Cis- Tvang TsomeyiSm 1|

( - I aimilay Qdups axe adjaceut
'h9> EQLOP/\ othey e Govizw @ie colled ds while
gy dmlay gyoue axe opposite o each othey
e isomex aye codled ciS - kano (Eomer

@Same qyoup dame  gpoufy

ot odjatent pogiHow ot opbosite yposihon
H 2 - C/H H \C 1 L Vs Ce
/ > (o / ~H
« «Q

|

light normal polarizing plan-polarized
source light filter light

A beam of o¥dinaxy Oijhi' consist o e(e({wmaﬁ-
- nekic Loves yibvaking  in ol plaves when

A X AL AN al

‘‘‘‘‘‘‘‘‘‘




- - = -

g ___ _ | —
levo -Rotatovy - tohich “otale PPL fowaxdo  feft.

[

dexfx
YDM!‘&X\/

!
phicoally

Weachve

O

Randomly oriented light Polarizing filter Plane-polarized light chiral sample

o Mixtuye Daevo
Kagemic-Pothe eq,u?wolav ixtwg ety
o, d and L, "to that qet wvotrahon 4

PPL b zew

Enantiomers
* The optical isomers are called enantiomers.

* These are distinguished by +/-, D/L or more
correctly R/S.

- A 50/50 mixture of the two enantiomers is
called a racemic mixture or a racemate.
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PRI 16 v due o the miglalion o H- alm
( mobile H-atom) between cawon and poly valent atom
of funcHonal gyowp within  dame molecude

T OH
CHp-cXcH, &> CHy C =CH

Mechanism of Orgam’c ReacHow

In an oxganc feochon, fheadants consist of subShate
and yeagent. The Aulostrake v attacked by the veagent

Deacling o the foymedion of nka medicde and frnally
the pyoduck

Substrate +Reagewt —» Inler — Wrodudt
Mecliale

Inductkive EHect

‘ Ine pesianind aispaciment of elechon
paivs olovg the Aatuyakd cham o c-abom when eithey
clechmeqahve abom oy electopoditive alom o adtached

with one end 4, Cavbon chaiw

Tybe
” ' y
+I efect ~T efl—egl‘
when elechon donah'wg when elechoutL withd -
' ' “Yawing gpoup o
33% A%&gacthhfﬁ ith-he atached Ith ¢-ahw.
- - & S $85+ §8+ S+ s-
¢ ggé—-c—(_— E-Pq C-C- C- E-WG
1 CH CH C&
i : =NQ, % —(N >~ COOH)

[
(H—C - >CH1L‘—>CH"CH<”>CH3
71 J 1 s
H_ T *Lp (¢
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LItV TITWwHHILIII - Ungu

: The  pyocess complefe tsansderence
fl, electon paiy q Y pond o c{)one o) the atowm whith
o usually  moze decMnﬁah've m the presence
ad aﬂac.k‘wj keagent =1 called a0 elechomeric
efHedt

e

It b fempovany effedk It occuys i the
breSente o atracking Heagent

Negative electromeric effect
Positive electromeric effect

\ N/ A : |
Cc=C + H — _|E_(|:_ C=—C + Ay —) —|C C

/  \ ||4 /N CN

Tf attacking veagent attaches  If alfacking ¥eaqent
to that afom whith withdww AMachey +p 2hok abom
the paiy o, elechoy Lihose elechon paiv

4 Al dor ol A Lo tHhelyaid.
Resonance ox Mesomeyic Eifeck:

The pyocess of
tangdexs o) elechon  fxom one bast of Conjugated
Aysiem 1o the other past of conjugaked dyatem
due to phenomenon o xegonance i Called
Re conance  effed-

T gxoub donakes

Positive resonance effect (+R effect) Cg\t\jdwaﬁd o ;:he
ug Lycrem

Phenol

> O-H :O-H

ey = D&
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It youp
_ P o 0 Withdyawe eo
N N N byom  the

C‘ <—>+@ — @ <—->©+ CO“Juﬁakd
Ayatew

Hybeyconjugahon effec- _ o a type 4 infesacion

between - elecbmng and o elechang of wear by ¢-H bond
TS effect w achieved wWhen (OnUgative system L2
atbached  wvotth  oplkyl gyoup-

CONDITION: (- cashon with hydxogen.

H®

e
> Hc—CH= ‘]5"“
H

H
ﬂ H Y HC-— (H= i‘. Rt
Y L )
© = —
7 HCi- hr éeh
H
Also caded wo bond wesonance oy AU meyic

assisfance oy (GaRey Nathen effeck

Note " Greatey the po éht(l?fb’(f)ij/&ffdﬁl’e Sk are fomed
moye.  will be t  stabel

Conaiton for fuypex confugakion effect Holecutes  that

Shows  fuy bes CO(V‘P’jLﬂGQfVE effedt must have «-C atom

(0t {u{dmgcm. not 4y hwpes covjuyadive ke
xmeo\ dmec  Jrelakd Laot Vo g & - H- adorw,




-

S VY Sre——— -
/C—'C\CHJ > /C—C\CH > ( < > / G
H

T e ' "et '®

S | Fuft {
Ub&tl"dhon REGC"'OV\ (“7\6 -[-({be_g &4— OY&GN‘C $eachong

5}'\ whith 6ne gyou!o 0.1 oiom di'sp[-ace brg othex ato o
Thepe teachoms ave 9 thyee s .

Nucleophilic Subghituhion Rx%
by the mucleojphule

Supshtubion  veachow caxvied

CHrA W+ OH —> CH -0H + U~
Nutleophle 1
Elec hophilic Subshtuhon Rav
phil shtub The gubahtuhon xeachow

v cawnied our bi the elechyphiie
8 d, o
@ +u+ [ = - @ + H t
Elechophile
- ’ S ubion Riw
vee Radicel Subshtubio PSRN
caxyied out Wy  fAzee yadicod.

CH&: ot (‘H:g +GY»Z — C[_B_;(H,(/_fy_,@y
+HBy

AddiHon Keaction |
The +bao o) veadions m which

two aloms oy gyoup weadt Wit each o ther
to foym  Aingle molecede g +he jornduct -
Nucleophilic Addition Rx-
Capont  gpup

Additon 4 nucleophle &o

C = CNe——)\C'—Oe
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=TSN vevEgvTagS U L N1 0Ur )

o odRene

TN ™ H'V'

Additon o) eledmphile

CH, =CH, + HT — Cvf_ CH,

¢ free Radical Additton Rin o
o Addition of HRy 1o Alkene

CHz- CH=CH, + H-Bx — CHy~ CH -
v T

Eliminakion Reack; |
g ko Reqchis The hdge of- ovganc %,achom
M whith two alome ov qrouye ave eliminakd to
r('o_‘z'm aolkene oY c\(cro alkane oy Cm"pon ef¢.

e

{0 |
+ X, X - E(leY)ath\i Shmy nion ¢; Tuwe atomy {)30144 4Qre
C-atowm €9 Riv g CHU, with alivali
=)

, HQ
o+ kY QU +HO+U

\
0
UZ3> Dichloyo cavbene
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