o5 & 1Ay

C __+ 1:34R°

<
S— LA L. : o
e S L S
e, G®D E pad P
_In Benzere | c-¢ e : g.39mc° -

pKe. VALUES

Caxboxylic Acid =5

I ater = F

Phenp! = 40

Aleohols = 46- 418

Koracademy.comr
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~ Bonp Avaes

Alkanes = 409.5°  ( Tetrahedral)

—

Alkenes = [20° ( Pla @ar)_

_Alkynes = 480°  (Linear)

__benzeme = /20°  (Pamar)

Alky! Halides = 109-5° (Tetvahedral)
Amines = 109-5° ( Trigoral  Pyramidai)
Rlcohols = [05°
Pheno| = 109°
Ether = 105°

Aldehyde = [20°

Carboxylic Acid = Close +o 120°  (Tvigonal Planax)

e a —

s O
Bl _lc'_}lﬁg’
Pa N H

H '-—ﬂlv O /"

Koracademy.com
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NE SIN

S — BYOmmc:tﬁOn of Alkenes

i CO‘OT Changes FYOH\ b‘-omn —lro COIOY]QSS

Mm‘\‘hg Posﬁ\on o{ Doub[e Bond

— Ozonolysis of Alkenes

3. Fo dls’hnquls\—\mg :L—a\kgnes f\'om noN - +evmmal alkynes

- % Formation OFﬁ yed PPt  when amenoniocal solution of Cuprous
chloride  (CuyCh) s added 4o alkyne shows that # is
terrmminal - alkyne.

CH=CH + Cu,Cl + 2NHOH — CuC= Ccu + 2NHyCl + 2H,0

Red ppt

% Forreation DF mhifr% P_F_’f when  arwmonlacal  solution OF Silver
nitrate 1s added 4o alkyne shows that it is terminal

a\kgne
HC=CH + 2 Aq (N0 ), + 2N“q0“ — AgC= cn.g + 2NHND, + 2H,0
white: pet

" s —

e
e

y. For De’rechon of Aad
Add Na wmetal in acid. Tf H, 9gas is released,

presence of _acid is confirmed

Scanned by CamScanner



B | | P
5. Lucas Tesl
..\T\i:' \ e 14 ||'|l'|“ Ir'J r\i’-‘jy,”lu"_l. 1"”;‘: ;mrrm r:;l!
. 5e CO"“‘\("T!J (lh(l ‘f\,{‘ I{!“, (u! ﬁp‘h'f',‘ f'{' ’}H', 'l" "i /)Iff;"-fz]’_, ":f-f(’,
4.1-9(1\{\(_\ il & aotubion ,,[ 1A i "/,_f_l‘ /_mm', ffr.ayr,;-.{;} 14

N ‘F;O‘l'm . (i“";ljl l\(lkt‘(l.‘.-. :—'j)( |J ('(l s (-”_‘/J‘.”'J_
R-OH + Way 20ty moel + HaO

| The  Aheee Hl'w:. of alfolnls  urdergo At reatdion
Pk« ffevont  vades .

- N —]?’Yl:l(\\’ IJ Alconole f('r'lf“k oith Lo f‘l"pajﬂr,f’ jrr;rr,{{f‘{i'ﬂf_ff!y, ;

ey _SF'COW\(\Y'J Alcohols  venel  cornewmhal.  2nex
. _:?______Fﬁm“"i] Alcohols  yoack  even vnore  sloser,

6. For Fet
P{lt Ammnma in Fﬂ =y Oranfe Hri Ferevne.

# P Rt ~Koracademy. com —

————

A_mmnnm n Fel? Brown  ppt
NaOH i Fe™ —  Brown ppt
CO;?' 'f‘! F€+5 —) P)mmn }7/)1‘

mfocyanafe wns (§ (N7 in ™. I}:%en:,f* biood red. ..o!uffon |

e St —— . M

U ST e VR

8. Daeyer’s Teﬁt - |
55@839??5 T’r for UHJH’HYQH{D!’) is erd

e i ———— e e—————

S

farl 4afprm;m ng

the _ presence of  carbon- mrbon double _bonded compwnds i-e

alkenes or alkynes. “This 'fanf _usp-: d:/ufe  potassiom permdnjanafe

to  oxidize C-C daf!b"-’ o ”’R"{ ﬁ’@[’d— ~
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Q. ~ il
rﬁ-._.__h..E?". .Qﬂggﬁ.ﬁgﬁi’ﬁmée@ﬁﬁ_ﬂkene ~and  Alkyre

—_(Tollen’s Keagert) o

e -

e —

— AlKene + Tollen Reagent — Mo ppt
rﬁ\’qﬂ‘dﬂiﬁf_ﬂf{?L@ﬁené —> white ppt

—

__do. Molisch’s Tost

——

N Test used for dhe presence  of  carbphydrates
baged on the  dehydraton of carbohydrate by H,50, or HC
+o pmduce an aldebyde which condenses L.u‘xlh Iwo molecules‘
of Phenol , resulang in o viglet ¥ing

11. Benedick’s Test

1t i uced o test for simple carbohydvates.
The  Benedick’s +est identify veducing  sugars  which have
free I<etone or aldehyde funchional qroups.

This  solution can be used to test for the presence
of gluose in  urine. '

42, Tollen’s Test léelaeadEI Y- CC

Rsp known as  silVer mirror test ¢ a qualitative
_libﬁ,@y '*,‘Q-S'{'- "L_LSQd +o dis’dnguish between an Q[thHd_e and

ketone. Tt exploits the fact that aldehydes ave veadily
oxidized oshereas Ketoneg ave not,

s

13_ Fehli ng 5 Test
ueed o dickingush b'w aldehg_glee. and Ketones.

Aldches gwve  posite test

s

e ——————— ——— e n e r———
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1y. Todoform Test

Vsed 1o  dish nqul sh:

() Methyl kelones Crom other Ketones

G Acela\dehyde {rom other aldehydes

(i) Efhanol from ynerhano)
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_ Catansts

__t_Finely pj vided Ty, . -

e ———

— T Haber Bosch

— - e

Pprocess for synthesis of ammonia

e

—

_) B\ . e ————— e

—.. 2 °n conversion of s6, 4 S03 for {he manufacture of H,soy
by confack process N
BN oxidation  of alcohols

S -[h b@TOHQhﬂﬁoh OF O\EFI\‘\S (alkene‘éb

_3._lic ‘q_,___(___\:i‘- Titanium)
In dhe Polymerization of ethere 4o polyethene  polymey.

4. Ni, Pk, Pd '
In codalytic hydrogenabion of unsaturated hudro carbons.

8, Cu
In oxidation of ethanol +o acetaldehyde

6. K.Cr,04
Potacciom dichromate (VI) solution acidified  with dilute
sulphuric @gd ox‘tdizes_v secondary _crlcoholc_-. 4o Ketones
ﬁa\coho\ Ao formal dehyde.
T+ comnot  oxidize  YerMavy alcohols

+ Siver () o M0 Koracademy.com

Epoxidation  of  Alkene
(Addtior of ©,)

L.

and Piay
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8 lewis catalyst (FeCly or AICl)
-> P Halogenation of Benzene

= AICl3 - Friedel-Craft’s A_!ky_l_ajl‘oi +

_ Friedel - Craft’s Acylation

—

q. Ahh\ddYOUQ ZHCIQ_

=~ Reaction of HCI with Alcohnls 4o produce  Alkyl chipride
— Keackion of ether wih Acelyl ehlpride

4o. Persulphate ion  (3,05")
] In  industrial preparation of  pyc ( Poly Ving/ Chlon'de)

14 Maﬂganese dioxide (Mn()z)

> In +4hermal decompo?.;‘n‘ion of pofassiom chiprate
2KCI0; £ 2kel + 3p,

= For_decomposition of hydrogen peroxide

__Koracademy.com
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_ (amalysT Names

et e -
————— T — a.

1. Lindlar’s Catalyst |
Bas0y + Quinoline

To stop +he  huydwgenation of alkynes
by poisewing Pd cotoiyst

e

2. Lewis CQ*‘_C_‘}H ot

ot alkene stage

FeQls or_

2. Lucas Reagent

ZnCl, / HCl

I
e
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~The Smallev +hc _ m&:oﬁ \:he grea{:ev i ’_'-‘_'?__tb?____ -

___amount OE_____C_C"E{‘}?M: charac{-ev tr_‘;_ the compounds.

2. Mawkovmkous Rule _ |
IWheny  an un&HmmeH:ccd (or P’ﬂa‘) YGQQE”‘L is

S gg\_d.fec\_ ___;JCI;_;FQT“_%_: ““Y;%L‘)Mme{:mol alkene , the _ positive part c\f
_Ane veagent aitackes itself to dhat  carbon  atom involved

W 4he double  bond | holdmg__gw_mrejr rumbey of hydrogen

e e il
e e 2
— — — e e S e S S e, —e e
— —— — _— e
I
it
SR ——— J— —

e e e
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 \EMPERATURE

4. for Dehydration of Aicohols fo produce  Alkenes
170C

2 Hydrogenation of Alkenes
If Ni 1e ueed -5 200-250°C i
If Pt/Pd is used » 25°C - =

3. Epoxidation of Alkene _
____3o00%¢ .

y. Pa\gmevi'z_a-{-ioh

(06— 360°C
— —Koracademy.com———
- Hydration of Alkynes - S
50°C

4]

am Hydrogen ation oF'E’)enzape
150°C

3. Nitvation of Benzene
60°C

:8. Sulphonation of Benzene
TF H;%Qq s vused —» 100°C
If forming HiSOy is vsed  25%

-

B T

___q- Freidel- Craft’sr Acylahion
40°C
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o hee Radical Halogenaton of Alkanes

oV hght oy 400

B A——

44, Reduchion of Aldehydes and kelones to Alcohols

1_o_o°c

12, Pvepava{-ion ::»F Phenol from Benzene sulphonic Acid

200 - 350°C

A3, Dow process ( PvepaYaJrl‘on of phenol from chlorobenzene)

350°C

4. Prepavation of Phenol by Hydrolysis of Drazonium Salts

50°C

15. Dehydration Of Alcohols fo produce ether

140°C

16 Industriol Prepavation of PVC

sec___Koracademy-com

13, 1In Combustion Analysis:

pr 850°C
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PRESSURE |

1. Hydrogenation of  Alkenes

b

H 1~ 1.3 atm
- 3. Polymerizaton -
* 2000 -~ 2000 atmw - oo

3. Reduction of Aldehydes and Ketones 4o Alcohols
3 10 atm -

4 Dow Procees B
15_0 a{:m

Koracademy-com- )

—
_._"—"""'-————...._________M
________________-_-—--—_—._——
i B
e s
.\\__‘mm
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th THE P “RESENCE (UF

1. _D?h\jo\‘fa‘cion of Alcohols
Conc. Sulphuric Ac:d

2. Dehydro halogenation of Alkyl Halides
Rlc_ohohc Solution of KoM or NaOH

e e . g il i e e A

3. uljc\mtlor\ of F\lkenes

T G — e

cold conc. Sulphuwc acm(

4. HQLD@E'DQ‘E\OH DF ﬁlkengs
Tnert  solvent  ccly

e ————

5 Dehtjdroha\ogena{:\oh oF Vicinal Dlhaludag
Liquid Ammonia (NH;)

6. Dehadm{:ion of Té{:ro._ho.lfdes ______
Alcohol

e ——e . gt e

of F WS with  Na metal -~

3 Rgackion o
T s i S S— S——

e e et
et
R

e e B ML

e i

8 H\idm’cloh jf ﬂ“‘ﬂ“es
Hg 50y _and H, S0y

Mercuric _Sulphate and  sulphuric_acid -

— _Keracademy.com"

P

a. Nikrakion _© of Benzene . B
H; SO 3 E——
A s | .

,,_._—-——-"'""""__—-——-—
‘_‘—‘___._-__._._._._--‘

R —

s
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10. Friedel - Craft’s Acylation

£3;

14. Reackion of

=

e

P_yrid:'ne

B{gpf;_g{ with Thiony| chloride 4o produce  p-x

12. Prepavation of am;‘“gnqrd Reagent

Arbydrous oy dry ether

(or Diethyl ether)

13, Reaction of Acetylene

with HCl to form vingl chioride

Hatl, or  cuc

e e
e
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__ TERMINOLOGIES

F*“:*'"*—EBMQ‘___&’L_QQ anic  ¢ompoundl  whose  mujecule  comrtaimg

e e et e et

&  three - membered Ying involving an oxygen atom and
L - o carbon  atomg.

r_— . — ; e

_‘E’;ﬂé__lﬂfﬂ'__‘__ Any of a class of __organic  compounds belonging
3 to aleohol family. T +he molecule of  glycol two
hydroxyl groups  ave attached to  different carbon atoms.

——

]

3. Hypohalous Acids ¥ op

Y. Halohydrhs: Ovganic compouhds havmg hgdrox_q/ group and.
halogen at adjacent carbon atoms

5. Vicina)l Dihalides : Compounds _having +fwo _haloger _atoms on
adjacent  catbon  atom$.

6. Sodium Amide :  NaNH,

" 2. Fuming Sulphuvic Acid: _conc. Hy S0, in  which S0, has been
- dissolved

—re

F
?. Diazonium Group - [ R- N:‘:N7

e e e

o Plkoxide _Ro- . (from 2L .

b ————

e ———
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-.__410- Cavbolic Acid = Liquid phenol containing 5 of water

44, Cumere - ‘__ISO propyl benzene | "

12, Oxonium Ton Any .oxggén cation with 4hree  bonds

43, Amalgum: A}hﬂ in  which Hg s present

A4 Tmmine : 4. ??H

~NOH

:,_‘5. OXime . R - g\—f'f

T Tnaeame i i KOracademy.com

NHHY

4¢. Hgdmzone: 2 ér_. H

48. Cyanohydrins - Compounds  with a hydroxyl  and «a cyano (e
group attached to the sarme carbon I

riq. #erni acetal : con{'ainiqq both  alcohol and ethey Fund_—}ona] ?youf,g
on Same carbon )

20. Acetal: baving Hwo ether fonctiomal Jroups  at came  cavbon

‘9, De}ydfatlnq | A_ijen‘l:_ . P))Oé»phovus pentoxide (p 05)

used_ 2 produce acetic anhydride oy ethanoic anhqdﬁde
by heatng acetic _acid _at  high temperatuve i the presence
__of POs '

A
ks

i
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e e e er——

22 Adiple Jeid: Hexane dioic acid

e e i e e

) B | —

_23. Cormmon Ffocculaﬁng Aﬁent Alum;{)ium su!phafe ___fyﬁ( $04)3 , also
mferred to as  alum

T

Y. QO@{Q l‘l"‘ﬁ@. . m}x&we _EE____C_QO_H;“ﬂ;ﬂNaOH e i
o NﬂOH % CQHS‘L{C Sodﬁa o |

Cad = Quick lime

- -

25. Todoform: Also  known as  triiodo methane is 4he organo lodine
ompovnd  with formula  CHT,. Tt is _a  pale yellow , crystaline,

volatile subsfanga_,“;l_{: has o P_‘_—’_Q_{l’-'faﬁrﬁ and distinctive
odour (sometimes vyeferred +p as  smell of h05Pif9’5) -

26. [otash Alum : A toaguiating Agent

23, IWood spirit - Methano!

25. Formalin : 40/ formaldehyde + 8- mehy| alcohol + 52 7. water

— Koracademy.com

o SRS e =R B
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— Orotr

i 1. Reac’cwd:_q Ovdgy B
R >, >Bnoon
:.-~+--u.“.____,__“ Y .-”YI_,—;—I—IBY “> HC/__;m [_]}_.""" ‘*‘**_*-—r

e

% Akenes 5 Alkynes > Alkanes

— ¥ R I > R B‘f >__E.__E-}‘_ ¥ fOf - -
¥ ‘l'érJnmLi Alcohols > Sec;d_c;a_g{cohoi, ) Frimary _‘A}whgjs

e bt ety e i —

.i;.-ﬁé?dj{yh_()rgi; | - _—

Alcohols ) 2°‘ R!coho)s ) 3 H/cohox’s

——— O R _on

‘ i i S U
* BHC 2 RC-0M > W0 5 Phenol > Alcohol o

N

——

e e ———i.

¥ _(BC00H > CCI;C00H > PhCOOH 3 CHiCOoM 5 Heool

* HI > HBY > Hct > HF —

3. Bagic:'{:_g Ordey T T .

e e e i,

e e

3° Pmines > 2° Bmines > 1° F?anes S NH, e sonsmeatl

s .

—
—__._

4. Boiling  Point
e RCoOH > ROH > ke%one > Aldehyde 4
B —el-.?__fﬂ‘_%" > Alkane

Y

1° Amine > 2° Amine > 3o RAmine

— bz 3° Amine  have wo hydre aeh. bon

I e I S

cllnq

i it
4 ——r——
e o
- 0 —
i it
i S T T
S . o
L& e
T
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——— e,
e e

_,___é Bond Ehevgg Orcder

6. OXidQ*‘:lDY\ Pousey Ordey
Fa >0, > By, >T,

+. Reduc‘f.r)_g Powser Ovder

. 41" F B ¥ Bl AF

Koracademy.com
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StrengTh O Bonpivg

(‘INTER MOLECULAR FoRCES)

1o Rlkane i Dispersion Forces

2. Ether i leak D'PD_IE:_::_ I
3. Ester : M_gderqu_g Dipsle

4. Aldehyde : _Strong  Dipole

5. Kelone : Si'ronger t'npole

6. Alcohol  : Hydrogen Bonding

1. Cavboxylic Arid Hydrogen Bonding

Koracademy.com
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Mere Strain —

A Tne deviation in cqcloatkanes from whe .
e {E‘Jcral’\ed‘iﬁ\ OJ\Q OF 109. 5- ic called Ang{e il

—rem

Bond Angle. T In Cyc¢lo propance = _60°
Gveatev the angle strawn,

less stabla  +he molecule may
be and  more  reackivity of  olecule.

==

Anqle stralin in Cjﬁffy))@pdﬂe = hoa%, E;f_jo = 4q°
Hogle  stram I Yelo bukane < [04° - Qe® = 19°

% BONDING  SPecics

A substitution reaction may be iniHated by an
electrophile , nucleophile  or free radical.

4, ELECTROPHILE

> electron loving  having affinity for o~
S  electron deficient Species q
5> ack os Llewls acld ac they occept el ecd ron

- “vely charqed  Species (Rt CH etd) ov may be wneultral
(505 , BFy E'L"C) .

Lso, BEy e _
,;_Zﬂuameau_e ol acade'"ym

S  nucleus [ovey
Yic

- electron Ci--P"-i"ll es -
S otk os Lewis eat®h QOSCE_ they &zeFs donate electons o

- 5 _—vely c_hcxrqr:d (07.F~, Brotd) br  may be neuwtral

e

(Nu_5 . , H,0 etc) . _

--------

Scanned by CamScanner



= Havo unpmred el ec+ron

s T PYDdULEd as a YESLI o[ ﬁomp/\f/gs

e e —————————— —— T ——

> O, ¢y ete

% TNPES OF Bonp Hss:ow —

Pond PSSlOﬂ S oF o fypes

. 1. Homolytie Fission

e e e e e ——

2. He terolytic  Fiscipn c-ademy_e.grn\

4. HoMovLyTic . Fission

2 in_ which sharecl eloctron  pairs _are  equally distributeol

e e —

among  oonded atomse

e e e

veculti il gt
= ulthg <pecie have unpaired electron and, ave called

free  vadicale. -
= Similar groups  are pro mducecl
- product is parvamagnetic due to up /oa;red F -

e"

e e eee——

— The reackions carried out by homo{yé}c fission ave
called vadical realtiong. -
—

et s s

__Hﬂ:&gounc FlssioN

__-_'___'—""‘*--—-—q__-——-‘-_._
- Shaved e~ par_is daken by 4 of bonded atom only
- bns ave produce 7

R S

——r

- _electrophile (+Ve) and nucleophile (-ve)

s

ave_ Eod;c__ed

i il produc-n‘s are  dia magnete —
3 > The reactions cared _upon_ by heterowfzcmmm

are_called ionic _ov  polay Yl eliong it

) h“_'_'"""""—‘——-—*—-——-ﬂ...__,_,_,__ e

—-'—_‘—“-h_-—_-'m“"‘-wnn i
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—

ReuaTie STABTY OF AKENES

| The extent _of Stability of alkene depends on:
L. Position o double bond in dhe molecule. The compound is mwe
etable doublé’___i_:i:nd iT n oid. " -
- 2. MNumdoer  and  natuve of  cubctituents, attached (Move substituted
alkene ave ore ibo.bla) ' “—4 |
3.  Kolative pogitions of substituents on do”b/}/_ bonded _carbon
atoms.

e

ISObU'l’}jle.ne > Trans-2-Butene > Cis-2-Butene > 4-Putene

: CHy H CHy—— CHg
H\C:— C./CH'a \C'-':C( ?"—"'C\ CHS-CI-In:CH =CH,
H/ EN, H CHy 4 W

“Koracademy.com
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_ SoMERISM )

_ Teomers have - came molecular formula  but dif fey

e ——

-Tom_eath other in dhewr shuctove , physical and chemical

E—— T T

__Properties. )

_WNPES OF TeomeRism —

L. Structural Teomerism "

~ 2. _Stereo isomerism

4. STRucturAL TsoMeRISM

&_m_ﬂgm@ﬂ@_iﬂef__"abh'\S ls different i diffevent

isoraevs  ithout any veference +p space.
. FPurther  Five Tipes: ~

— e
e — e
———— e

O CupIN TsoMERSM (SKELETAL TeomERiSM)

Same moleculay  formula.  formul  pyt diff

1o erenkt carbesn

- —

chains _or skeletons e.q n-butane  and 1sobutane
= s - "'-"'______-——-—u-—_.-———--—_

G Posytion Teomergm 00— ——

Differ in positipn of_%f;%:“ﬁmm-ﬁw
al
Of couble o triple bond i *MwEMﬂiﬁ_ﬂ
() FuNCTIONAL_GRowp TsoMemisy ~— —————— —
having different -Fuv\cﬁmal aﬂw""h"‘%*—————m
o Ethyl Alcoho!  and  Dimethy/ ethey

CHy- CH,-0O} CHy - 0~ CH s
: — - I
b. Propionaildenyde and  Acpdone
CHy= CH, - CHO o EMg -T;?fa::_mhmmmﬂmw
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V) METAMERIGM S -
- Tnis Type of isomexism  is  exhibited due 4o

P the  unequal distribution of cavbon atoms (e alkyl groups) oy
Stther_side of functional group. Teomers belong fo e same

____homologous  series e-g

h Diethyl ether  awd Methy!propyl - -
- CHy-CH = O- CH,~CH, CH3 =0 - CH,—~ CH, —CH,

e —

(V) TAUTOMERISM

-ﬂ:aeg:] differ from cach other only in position of
electrons  and  protons. These  isowers ave in dynamic
i equilibriurn  updh  each other e-g

)

PTOPCMU“E and  Propenol
0 OH
(] 1
H- CH,- C-CHq = CH,_:-'C"’CH;

~2) STEREOISOMERISM

These isomers have different conFiaura_{:Im
( Thrvee dimentional ovrangement DF atoms in space s

called  con Fiﬁumﬁm)

StevenisomerisSm s of +4wo types
(i) Geometric or Cis—- drans isomerism

iy Optical isomerism

Scanned by CamScanner



(D) GEOMETRIC L_so_&i ErisM. (Czs-TRans. I&M&BLSMI

Differ only in respect of  awangement of atomgs
—or_QJroups about the double bond.

CHa -
e S W . - . SN . S, - ST
7
S _:/\f.l.?f “ N =¢ d
e, SR . ~— _ _
Y A e
— IS~ 2-Butene | trans- 2- Buténe

__These are +wo different ompounds and  have different
_boiling  points, |

i) _OPTicAL TSOMER 1SM

| - jEc e isomers differ W thew intevaction  dswards plane

__polatized  light. |

_ The S isomevs  wwosty  contain  chival  ecay bow .

A corbn odom  which is konded to  four diffevent

Je  caled  asymwabac ot chiral  cavbon atovm
Oplical Tcomers ave:

) Non sSuper-imposable. iy

——— T

2 Minor Trnoges Koracademy.com——

3) also called  enantiomevs

qroups

Emn-\?\e: Lactie Acid ( 2.~ Hg&mxg Propanoi ¢ Ac‘nd)
=

e —

HE = €* —coon

:

. o _
____Optical_isomevs _have basically the Same properties ( me lting
point, boiting point 2%) but thoe are o fow excepiir ~4

: pticns (uses in biowaical
mechanisms and  Optical achEwh/) ' ological
. ' | C .

k)
A T e — ‘
i S
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' Ordho = G,) o.d_\acczf\’r positions -

e

p——————— Meta' R (| 33 Gltevr\q{-,e PO%lElb;s_ T re———
. Yava = (1,4) opposite  posikions - B
& B S

- KEKue STRucvorEs

___Kexuie Structures corﬁrrbube 1B Yo dhe aclual
%-\mc’rure _ond  3q-[. |

_each.

_DEWAR  STRUCTURES

Deway Shruetures  contribuke 22+, do dhe  actval
<tructuve T3 s  contyvibuted by  each ghuctuve

S\/\ £ ;;\H \\\:

_ResonANCE ENERGY OF PENZENE

152. KT /mol

The wmeasured  heat of hydrogenction of benaene (mBk'.lfm}
15 less dhan  Hhe expectui valye LBBOKT/moD of +the wiost
Stable __Canowniwl fom by an  amount of 152 kT[mo!,

T
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DeLocauzep Frectrons .

- Jalhen Yhe shaved electrons arve attracted by
__toove  dhan fwo  nucled , Ssuch electrons are called delpcallzed

e — . —— e

_,,_»__‘E____'IL?_?}_Z_Q[\ e dhe 7T elecdronic cloud makKes a continusus
_Sheet  above and below al the six nuclel  and dhe
—_electrons ave  thus  delocalized.

_Reactions 6F BenzeENE

— N e T ——
4. Adelition Reactions B

2. Electrophilic Substitution Reactions
_____5 Odea'thw Reqf#oﬂs e

_ElecTROPHILES FR ]

— e i

1. Nritration . Ap,*
supromation o, _IKOTaCademy.com_

2. NS
3.  Alkylation : Rt -
4. Acylation : s L’? - -

_SUBSTITUENT EFFECTS ————

1. Adacking electrophile  way get  the position on ortho

meko. oY para on  monpsubskituted. benzene

% ORTHO /PABA_‘Q!REQTLN_.LG\RDQ_ES

> _Ortho /Pava divecting geou »
J.__JYoups Increase the -
ben zene. ——=_Yeactivity of

5= Halp ‘9rou_p is ovtho/ pava dirécﬁn
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_Examples of ortho /pama Directing :

L Phenaf (""'OH) ) An”ine (";\,IHZ-.) 3 Hawﬂe”'s [—-Cf’ "37 '1) o
- Yol g

Toluene (-cHy) , ~-C.Hs , -OCH, . —on , ~NHR .
_ﬁ”NRz -

M META DIRECTING GROUPS

Meta direc-h‘ng Qroups withdraw +Hhe  electrons

of  benzene Jowarde themselves  so  The reactivity of
benzene  decreases. -

e e

E‘xampfes of Meta Directing:
- NO,,
- CHO (Eenzatdehyde)
— COOH  ( Benzoic Acid)
. -CN
= 50K Koracademy.com
- COR
- NH,
- (OOR
- "HNR;
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Hikye Hauoes

_H_NU(_LEOPHIUC SuBSTITUTION KEACTIONS

The _vate of nucleophilic substitution reaction depends

1. Nature of substrate (Alkyl Halide)

upon the  foliowing  factors:

2. Nature of alacking nucleophile
3. MNoture of feaving group

4. Natuve o Slvent

_CPRBROCATION AND THEIR STARLITY

in _which  cavbon  carries Posf‘ﬁve

“ 4 yadieal

species

cl»avjqe is called cavbocat-ion”

Order of stabllity  of ca*vgo cation, :
¢ £ ; N
2 - Clq- >__ R - ic_-r S R _[Cf- .,
R H H
tert. Sec;_________ﬂwm
Koracadémy W

—> GTEG{'EY i€ the number Cf ﬂ“{HI ‘3TOU-PS . ta_\rgg_ﬂey is  the

stability of carbo cation

——

= -’Fle stabi 1,'{3 Of cavbocation comes me the Stabi lr2ation

of the positive chavge of

cartocation by electron

donating __alkyl groups  directly aitached.
_MECHANISMS N
_ There ave  two  ways for SN_Reactions 70 occor E—
i+ Unimoleculay nucleo;:b:hc Substitution (sn2) - -
2, Bimolecular nucleophilic  Substitution (SN;.) -

-
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_ SNL  ReAcTions
__Moleculavity of N1 ~veaction is one. T e
2. Thee  Yeattion g —
TP N e —
e R+ Au 5 R ( Fas) T
3. Rate = k[R-x] e
4 Coming nuclephile vy attack from any sde
5 Tevkiany alkyl halides ﬂenerallﬂ _give SN{ Y@Mﬁon; =
& Order OF reaction is 4 | -
. It s a twe step mechanisy, o
8t s favored in poiar solvents e« =
SN2 ReacTIONS -
4. Molew!awtj of SN 2 7eachon is ﬁyo
2. The veaction s : - e - s
R-X + Nu 5 R-Nu+ X (’510,,0)_%_4_*__-__‘ -
3. Rate =klr-x] [Nu] Te——
4. Coming  nucleophile _only a&aﬁks From backside
s anavy alkyl halides generally give SN veéﬁtf;ﬁ;m_m—m“
6. Order of rveaction is 2 - =
7. Tk is o Single step wechansm
8. It is favored in non-polar solvents

o — Koracademy.com

Secondary alky/ halide can give both veactions depending

nature  of  solvent and  Sirueture o alkyl  group,

In Polav Sovent > SN1

s Rt e 3 AT

Tn non-pelar Solvent = SN2

e o - ——

T B e ——
————E T
e e el - e
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~ ELMINATION ReACTIONS.

“The veactons whewe the aflack takes place on_an

~celectophilic _hydrogen  attached 4o B-carbon of alkyl halide,

vesulting i f_ovmtlo*r\ of B __aj_iée-r;ﬂe”

et ——— i

> E and SN Reactions cn dake place Simultaneously

and

often  competitin  occurs.

E-4 REACTIONS

> o step mechanism

-  Molecuarity s one

=  Rate = k [R-x

- leddavy Alkyl Halides genevally give  E4 veactons

- Ordex o Reaction is 4

5 Reaction :

R- x fl”-“—‘—)- Carbocation + x~

Cavbocation + Base —@ﬁ—a Alkene +H,0

T R R

g | - Jq—

Chfg"'fC*X — CH&"C{Z t+ X

R R .

) H R

oty - F g /R

H—¢c-C" + OH ——y c=C +Hy 0

1 [ .zi hase H/ R

H [
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- E-2 REAcﬂoms

> One Sfep mechanism e I

s < Mqle_q_q_lgvnbg is huo et i sl
. —> Rate=k (r- x] [Ba.se] e
. anarg _alkyl hahdes generaﬂy gaue .l_: 3 Yeacﬁonsu -

S "lm._g‘[ée" Df _ﬁa_achon s 2 Lo
2> Reaction: —
Fhiang R-X + OH —'—")mw A/kene + H10 + x o -

_SUBSTITUTION Vs, _Eumwaton

—» Tﬁe veac’cxon _l:i Slletl‘l’:Ul:lOY\ oY elnrnunﬁ'l_;lmﬁ dePémi‘ upon

e RS —— 2.

__ whethey ab&a;k:‘ng SPecre _is  better bC!Sg_Q_r better nuc(eofo};._ze
> Better base favors elimination Sl

R —

_—> Stronger nucleophile favors .fub.s:‘n‘ufron

=5 Genemlg} greatey the allcyl qroups  on subsirah: favore
elimination  over subshtuhon. Be2 greater ’the__;lkulmaroupbs _

on _Substrate C""‘:”'_‘*i?,mﬁf‘?.?f-';r: _;*é‘f__‘c_h”‘d*“”ﬁe when  nuclegphile

appioaches  towardS - cavbon  of Substrate -

w Ethoxide CC;_[:{S'O;) 3 Sﬁ"bng b‘cnl_sa_“_%- h'

% Thioalcpho! (C;l-l-gs') Js Sfmnﬁ_%py_cieophde -
Kpracad‘mytom
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VoNTS

L
L

=2y

~> Beins

to form calt

> Alcohols ave  not  acidic enough fo  weact
~ NabH or | |
~ > Cafboxylic Arcids cannot be veduced

acidic , phenol veacts with NaO#H o Na metal

KOH

__Lu!{h ~agqueous

4

———

with Ry /Ni o Na+C ot §

4

S o o f
. S . .
‘ ) -

e i i o
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\?EAC-TNTY OF A\.COHOLS ) :

————

>+ H\to
> B hD}S_ ‘fleac+ with  gihey Yeagerﬂ-& In  two w ays

Hmmﬁﬁfﬁﬁﬂ?ﬁ_hﬁ which ¢-0 pord. breals

2. Reaclion in in_which  0-4 bond bveaks

———

e
—— e
—— e

¥ Order of ~__Yeactivity Of alcohols c.uhen 4

ﬁfhavy

9\ Secondary  Primavy
Aleohol “ “Aiconol  ©  Atcohel

~0 bond breaks

X Ovder of Reactivity of alcohess wthoshen O bond Dreaks.

CHzOH 5 Primayy  Secopdary Tertiary
Aleohot ¢ Alcohey ‘ Aleoho/

—> Nucleophile breaks -0 tond of  alcorol
=3 Aﬁ‘uckmg electrophile breaks C~-H bond of alcohol,

ReAcTITY OF PHeno, KOFacademy.com—

_w_Pherols _exhibit +4wo types of ~veactions :
4. Reactions due to hydroxyl group
Keactions due to avomatic ring

% Due 1o OH Gvoup :  O~H bond is broken to form Salts,
_ ethers , esters otc.
t Due To Benzene Ring. Electroppiie Substitution < AKealtons
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Reacnuity OF ETHers e o

Ethevs ave  quite stable compounds. 77’:7 d""’of

) 7 "'; & i‘l.,.“- :y'q:'xﬁ
, veacf with _bases, aclive wetfals , oxdising 299 and TTTHCING

_qaggnts They ae q[go Stabke 4 dilute aqcids, Hawév@’_;_____?_"f?_éjf_

forn_oxonium_salts uith _shong _ concentrateo _acids,

e e e 4 et

——————

e —— e e e e

ReACTMITY OF Cagponyl ComPounds

- C=0 s htgh\g po\ow due Yo elec-’crone.‘aahmti dxffevence
- ¢=0 undergo nucleophilic addition YeaCton,
- These veackions ave catolyzed., either by a"*“\..__‘if*}?ﬂé@_m_

-2 Nudeophilic sxygen and electrophilic carbon  both are Effe"‘)t
in__cavbonyl compounds,

— The presente of bqse incvease -{-ht: nuc\ccphﬂlt charactey
of he veagent while the presence of acid  increase e

electrophilic  character OF the carbonyl carbon  atom

ACID - CATALYZED REACTION |
be. Add corolze ihe addition o_f weak nucleophile b_li_ .
proto na+ing car’bongl OxYGgen, -
—5 Acid__increase the electrophilic _natuve of cavbony/ carbon

) R
C. +4*

. W
wn

N\
/’

 Cavbonyl carbon s SP" h.Hb"”d'«!Qd Ltvigonal pPlanar) wmc;,
convert o Sp3 h‘fb”d’led cavbon (fe#ahedmﬂ

—

it S —
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:BASE H__CATALY ZE D“HE£ALT£0N

e — —_——— SRS T S SN T

Base veacts with veagent and generate nucfeqahr/e

L= 3ase increase -the nucteophilic  vnature of cavbamﬂ
oxygen, i

e

\, 0
OH+ jc=0 o Se¢ fHi0 o ¢ +owT

N\
-O .__c.._ PSR, DH S

=_ Catbonyl  cavbon i sp? hybwdlzed ( trigonal P!ana‘r) wj:Ch
convert _inte  3p>  hybndized.  carbon (+etrabhedral) a

RELATWE Reactwity OF ALDEHYDES At AND

. KETONE S o N
Ketones are  less veactive han aldehydes due to:
__4) Stevic hindvance v) Electronic  ef fect |

2hAs e numter of R-group incveaces, electvon dono:h'q;

effect ond <leric hindrance  both increase  and makes
cmbon_ql qroup  less  polar so decreases its ma.c-};ify

Koracademy.com -
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Reactivimy Or Cageoxyiic Acios e

> The veacivity of carboxylic acds s similar o alcohols

e —

—and_ carbonyl compounds (aldehyde s and ketones)

S 1

e e e s

—=> Carboxyl group s a  combination of cavbonyl _,?_59_‘_'5:_
and_hydvoryl group "‘

2 _Cavbonyl carbon  in carboxylic acids is less elt’ffmﬂs"ﬁ“;

than _carbonyl cavbon in aldehyde or ketpnes So #hey W

donot_%..‘:‘ﬁﬁii‘ﬁgf’ addition or conclensation veactrons. /
__:)_ﬂgt attacked bﬁ nucleophiles  as  comparved 4o aldehydes {
and  Ketones, ‘ |

_—2 _Cavbonyl group attvacts elecirons  from -0-H bonel and 4
make f‘f easigr “E_ [D‘Eg H‘f‘ ion, '

4
Koracademy.com 4
- 4
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