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Organic chemistry

Organic chemistry is the study of the structure,

properties, and reactions of organic compounds, which
are compounds that contain carbon.
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The orbital levels are further divided into sublevels,
which are designated by letters: s, p, d, and f. The s
sublevel can hold up to 2 electrons, the p sublevel can
hold up to 6 electrons, the d sublevel can hold up to 10
electrons, and the f sublevel can hold up to 14 electrons.
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What is the rule of the octet rule?

The octet rule states that atoms tend to form compounds
in ways that give them eight valence electrons, and thus
the electron configuration of a noble gas.
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Hybridization of CH BYJU'S
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Alkene
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Resonance
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Electronegativity

The ability of an atom to attracts electron
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Inductive effect

& OsSe L Sy das S JS5 Anlludh Jaisinductive effect
S Y G S JUlb JU paie e ol el dulill e

" L Gl jemiall e ST 4 4y 8

2l oS el Al 5 catials s ST Gl ) juaiall
J8Y1 aixll 5 ¢ (partial negative charge) s dalls -§ s
partial positive ) 48> 4o 50 +6 ik Al dnlll) 3
.(charge

(el Oldie Jhey ki (M

S+ S-—
H—F=
partial negative ¢S Ml 5 Lk dulle aadle] ) 5lal) Lia

charge.

partial positive charge. 0 sSied J8 e U 4ullall s Haell

¢ Inductive effect¥s Resonance 8 (e b

Resonance more stronger than because it involves the
delocalization of electrons, which is a more stabilizing
effect than the polarization of electrons.
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Lewis acid: electron pair acceptors.

Lewis base : electron pair donor.
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Electrophile & nucleophile
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Functional groups
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Hydrocarbon

(S5l (Sany e souedl s 05080 33 (e (5 5iad Al DS )
Lgole agls 3 e

L gale cuial e 5T Led 5 el classification ) 14

l Hydrocarbon |
Aliphatic Aromatic
Hydrocarbons Hydrocarbons

Alicyclic/Open

Cyclic

Chain Benzoid MNon-Benzoid
Hydn rbons Hydrocarbons
Saturated Unsaturated
Hydrocarbons Hydrocarbons
Alkane Alkene Alkyne

benze bk o ade S e Al

aromatic. (site sl &S yo (il
4l cuh

o g pd O A Ja g o 5V elile g ) S e gl e Gl lie

e Cyclic.

32




e SP2 hybridization.
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Orientation
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Stereochemistry
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Isomers : different compounds have the same molecular
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Tautomerism

Tautomerism is a chemical phenomenon in which a single
chemical compound exists in two or more interconvertible
forms, the tautomers, that differ only in the position of a
hydrogen atom or a group of atoms. The tautomers are in
dynamic equilibrium with each other, meaning that they can
interconvert rapidly.

The most common type of tautomerism is keto-enol
tautomerism, which involves the shift of a hydrogen atom
between a carbon atom and an oxygen atom. The keto form is
the more stable form, but the enol form is more reactive.
because the C=0 double bond is stronger than the C=C double
bond.
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Stereoisomer

Have the same molecular formular and same order, but
differ only in the arrangement of atoms and bond in
space.

o AN a3 uss JleS 5 molecular formular osdl aaie i
| sils ) 53 oS e ) AN (B (i e ) AN (B el i Al 8 aliag,
A9 D) Gy

Ja dwua.a

Stereoisomerism

Stereoisomers have the same atomic connectivity but differ
in the spatial arrangement of the constituent atoms.

HsC, CH H3C H
Cc=C C=C
H H H CH»
CO-H j:ozH
HsC™ Ny, HIUT TCH;
alanine

@ E.V. Blackburn, 2011

e o Stereoisomer

» Cis
> Trans
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cis indicates that the functional groups (substituents) are
on the same side of some plane, while trans conveys that
they are on opposing (transverse) sides.

HyC CH H o H
H: :H H CHa
cCis tramns

u.l.u\}“ u\ sliza 52CjS ‘)ﬁi(’ﬂﬁé“’ﬁw"",))‘a”wmb@
e pfe |5 Satrans oS [ (g )68 s Cpa g s

geometric isomerismac) 13

reaad) o daslag

double bond & 5! <= double bond destroy rotation
ccaly Sl o o

paiiuy Calide 4l 5 dliie Cile senn (52 S Cpl oa (e 4l
E/Z system. s 5 ¥} U mlhias
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priority. lsew 53 Jo¥) s oS HSH 5

priority. J) crus ag e

E, Zom AAY
. uan S priority @ Gl i) OIS SIE
ol L 8 priority & e V) oY) S 7
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g v e
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Ol sa AUl 53 a3V el AN aaedl Casdiy () ) Lelant (05 ks
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Optical isomers

Chirality

means that an object or molecule cannot be

superimposed on its mirror image by any translations or
rotations

CHIRAL OBJECTS

Mirror

Left hand Right hand Cannot be superimposed

ACHIRAL OBJECTS

Mirror

018 —

Left hand Right hand Can be superimposed
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Enantiomers. s 5 ¢aul a2l J 53 axd Mirror images ) i)

Enantiomers are Stereoisomers that are non
Superimposable mirror images to each other.

Al ddads 8 JAni
chiral carbon. saic € o e J &) Sl
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GsS Oldie & slhadll gal «l )3 4 Adga S oG S 13 e
Luan e s I3 4 058 Cehiral

Chiral center is an atom that has four different groups
bonded to it in such a manner that it has a non-
superimposable mirror image.

Chiral
center th a
/ chiral center

CT'\Chiral
center

aSule Y achiral 8 Cadl 4als (e 3aal s J4f e @3S )
CH3. (uiih

& CL, CHC2HS5, H, (& 4Sule LgBlia alil) e &3S 5 ]
chain.

chiral <S4l Ao 8l Al Au

» Mirror images.

» Have one or more chiral center.
» Non superimpsable.

» Lack plane of symmetry.
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cOﬁéﬁ&&\J.Jll.oJ}.c 8] ({c‘) achiral &_\SJAM OeS (Saa :\Jajalq
(o S Al avdy b)) plane of symmetry sdie IS
. (U=~ mirror images

! CHj

o ) (o) S el sy Jadl) o) B3 La &3S ol ey

Optical activity

Optical activity is the ability of a chiral molecule to rotate
the plane of plane-polairsed light, measured using a
polarimeter.

@\SEJ}A\&MQ@AM
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Optically active compounds rotate the plane of the polarized light.

=k 1O/~

An optically active
compound

Ligsht source Polarizer

>~ k@ TOUIID

Ay optically inactive
compournd

c 3 Optically inactive compounds do not
ChemistrySteps.com rotate the plane of the polarized light.

A 1S Jaxw A 5 « Optical activela light 1 1) 53 Jras Wl
chiral compounds.

achiral 3 1S Jaxy A 5 ¢ optical inactivel®s o)) s iliass Wl
compounds.

Absolute configuration of enantiomers (S_R)

1- Look directly at the atoms attached to the chiral
carbon and assign priority based on highest atomic
number. Higher priority goes to the atom with higher
atomic number.

ol W s priority ¢us (= chiral center Jss A <l Al ()
oM 2l s Jmapriority
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2- If the two atoms are identical, Look at the atoms
directly attached with the atoms being compared. Assign
priorities of all these atoms based on atomic number.

4l el priority Wasy I a5l ¢ iamy (55 A )V e (053
Py

3-For multiple-bonded atoms, double bond is considered
2 single bonds and triple bond is considered 3 single
bonds.

4-Assign a priority from 1 (highest) to 4 (lowest) to each
atom or group bonded to the stereocentre (chiral atom).

5-Orient the molecule in the space so that the group of
lowest priority (4) is directed away from you; the three
groups of higher priority (1-3) then project toward you.

\Jj@ug;a\qﬁje@_gzﬂqdjgjzjl‘_;;el;g_a)zu;,_.‘
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6-Read the 3 groups projecting toward you in order from
highest (1) to lowest (3) priority.

» If reading the groups 1-2-3 in clockwise, the
configuration is R-configuration.

» if reading them is counterclockwise, the
configuration is S-configuration.

R. &8 deludl @ jlie as
S. & deldl o jle (S )

I -.l
- =D '
Er , )

-
. L A L
1‘*\&_ _2___3#-"';; : __z_-_ /

L E-r”"c:';"H A . & H*
S-esrnanticomer ~N-aenantiormer
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