ASAULwS vitef vitlcdeiloget (L9 wLE Hryells
s Gel)

Fission of covalent bond
(Atleast one examples of each intermediate)

@ S18 UL AAL UlsUL e14lel el vitl(bond break) e 8 sl
sid| 6iY] wsl(bond formation) 8.
@ oitell UiSel (dlsdl) Hle eI 2Alsd d ojy  (dulogs
Salféd(bond dissociation energy) 5¢ 9
@ it Aot el Beddl UlSd A 6it Al&d(bond energy)
5¢ 9
@ AAUL UYL eAlel Adi 2AlEd «ll F851R) e2llddl 21Qu o
L[5 ¥414W (Energy diagram) $&diHl »41d 8.
g Hlel el stodles ulsar il Ao [[[Ed(rate
controlled) €ld 8. Bl UlsUIMi 2[5 Fs14 1uIR
v <iluoss] UHLBl(quantity of product),
v Geluseil ¥R (effect of catalyst),
v ulsil & (reaction rate) W
v dlUHlsi(temp.)oil U AU 2SI B.

oit(qeilose glL AL ulsaiui
\V4 QLQSOﬂ WYz (effect of solvent),
v Gelusell Usi(type of catalyst),
v Ususell AU (effect of reagent) AHY) 2AUSLA &
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AsAULwS vitod] caqrvl vl WA ojuldeilgetall
Us1R yHndl (type of bond fission)

ASAULYS oY - 6] UH QAL 2R 64, ol HHlel 1ol ledl
5185 [efds A1y g asele1d WeR UIH 53 AUIR Weldl
oidel UeASs oy s& B, WM, AUSAASs oiyui o

WRHIQRM] 9 o{ysRs 4. Yoy wldg eld B.(a covalent
bond is formed when electrons are shared between two

atoms in classical sense.)( dH [ 2ld ﬁﬂdﬂ'@ldl sl dsldd
1.5 &l ¥{169] €1y V)
U5l e1e HeAANwS oito] [deoel B UsR A A B.
(1)™H (6119891 (Homolytic fission)
(2) W UH [deilosei(Heterolytic fission)

(1) MH[ceiset-uuial [dvisst (Homolytic fission)
RUR 6 YUl [dYd=bRldl HRAddl UMIQRAL dRsi]
AsUAwSs  odel  [delwel AR AR UAS UML)
wWyyUUisl wWs sdseld dda g2 Al & B UH[deil%el -
UUDRL - [Quised sédld B wWeEl sl vaseld <l A
tRSIURHIRY dA U] dSUR] Ul B, Wl USRe [Aeilesel

yas(adlwei(radical cleavage) dild Ul WY 8.
/\

A \}3 —> ey AHC = oity [l 4B

WIH, UH[Ae e e11el dURLd] Usda (DR [QUloet
lsd s& B.

Dr.S.G.Patel, Department. of Chemistry, The HNSB. Ltd. Science College, Himatnagar



ol S e

Gel. YAusllsl sl Cl, il oite] YHldeiloset 2Ll & uie)
W Cl. Ysdyds UA 8.

UM [Seiim-i .
CI .CI v » CI . + CI . DH0:58
(5314

H5cAHASIHL 1YPHd 64, slalell d weqPoisly 8 wel Wi
[sul2ild Hedell & wl Ysdyds) dol 5 83l [dy® IR Hlddl
oief]. Ud deel €lu 8.

% AAUL UlsUR el ojdall HH[AM =1l Ysdyds)
Heyefl did Hadl et ddl ulsulel Ysdyds ulsaiml
s5&dly 8. Gel.

U\ [s21521e1 (oxidation)

ﬁﬂd [a61 10812l ﬁs&ld(reduction by electrolysis)

w4158l (polymerization)

dAleelyel @2l US Adl SWBlAUH  ellRedl ulsuiudl
(diazotization reaction in which N, removes)

U191 2LAL UlsA1) (photolysis)

oitoofl i GRIL £wldl ol Ulsuld\(reaction occurs at high
pressure in close tube)

ASHANwS vitsi] [caloget s o1l WAL GUe] Y sdyd sleil
RetRdl wa (suliladl 2l diREll &4 25 8 dell AR
Y5y slel Raldl ol sH «1ss] s3] ASIU B.

(CH,);C > (CHy),CH > CH;-CH, > CH,
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30 20 10 [esq

94 k.cal/mol 94.5 k.cal/mol 98 k.cal/mol 104 k.cal/mol

(2) AUH [AeLlsel-2H Ui [duisei(Hetrolytic fission)
WRUIR A WHULA (dYd=BRldl lddl UMM A seilot A1)
ASREL S1Y B AR A vt Yofld Wal B, wldl Yoy YqsAAlows
Gite] UM A wWlAeilwet Al 8. Wl ([Aeflwet el 3
URHIRL] ([Ayd=baldl dY sld defl U1 ofdell oja ©a52ld
o O URKLN dol wal =l [doellR HRlddl AUl Gdus
I 8. ¥l ¥l UslRel [t WIS (A=l (ionic
reaction) A5 vl LY 8.

A:B — A" +:B ---- (1) Heterolytic bond breaking {polar)
e (Two electron stay with one fragment)

A:B — A:+ B ---(2)

Uel, %) A Sdl B UMY dy  [dyd=pald eld dl ulsal (1)
Hosol 2l 8 %l A B Sl URMIY dy  [dyd=bRld &lY dl
UlsUl () Yosed Al B, ) UlsURAIMUL AsAUlws vltde] wqH
[Aeiloet 88 ol 3ol HAdl 1Y dl ddl ulsauln)l wWil(1s
U (53 1) (ionic reaction) A5 WL B,

GeleWL:- (i) slsaslse ulsil

(i) WAl AN12ls A2 of Wies|ALled

(iii) YRAA[2s [deuusd 9dR...
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eld. (1) Foyeled  sARISSq  S¢leRg0l  (deliusd syl
¢RUIsl C- Cl titls] WHH (de[ogel 28 Heauel] dily Puieled
slofl3elde HA 8.

H
BC Y . HSC
| BidH (o1 .
HLC Cl — H.C—C  +
|
q HLC H4C
Cal PRSI GRS 20 1321 51 ¢St LIt £ 911
e - %{.}LU\“L A LTLLD™LL LT L

2) N2l Hi vl C- H vitds] wuH[d1%et a4 A{|2ld18s
stoflel Aol 0 B,

H-C° C-H ® H-Cc C:® + H*
NP PEALEIE] A1{lelalgs

Dr.S.G.Patel, Department. of Chemistry, The HNSB. Ltd. Science College, Himatnagar

!—n



AUL UlsUL Al Ul5ALSI5(Reactant/Substrate) GU  ULSSA
[saleilad  edes IsHEL 52 B, Wl WISHRL  SwWllR  42s
U(sus(Reagent) dily vlauwid 8. ulsuslad oA Hesod ddffsd
SAIHi w14 8.

1. -Sct;lﬂ?.li’ﬂ ulsus (Nucleophiles)

2. As2lel o220l UlsAUS (Electrophiles)

3. Y5lYds ulsus (Free radicals)

1. ¥oglof12(l UlsuS (Nucleophiles):-
Bl Adl deel ¥ BRNHKIA tesl 8 5 % oflost AU
gaA52lel Yo wWudl yHel Sl B ual d 64, ANl viy wWa1d 8.

Ul gesl eldp{l ulsusl ddd wWlauwid 8. (Nucleophiles is a
chemical species that donates an electron pair to form a chemical
bond.)

AL USUS) Yo AP dd dd & W Al steileds il
gaselel GlRIU RIddl UM U LSHEL 52 8 3ol Uldleil Uldsil
6a. YU o U] oy Weild 8.

Hl2IMPletl  BRIRR-ell,  woiysiRs §a.yod  yRlddl
URHIRLA L0 ool Fegilef2 19l dil3 ad . el.d.

Negatively charged Nucleophiles (*Ql(‘{lﬂd ?sc(‘lﬂ?.lDﬂ):-
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SH", :P(CH.), CN, I, OCH,, OH", Br, CI, OAc

Neutral nucleophiles (cl2& gmlﬂleﬂ):-

H,O, R-OH, R-O-R, NH; R-NH, R-NH-R
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2. A s2lel W10l UlsUS (Electrophiles):-

Bl Wdl dee ¥ wReld d2sl 8 5 Bl Yol Ul
§Q.3oY wdlsRal yHel 1A 8. A1 ges) §a.61QU HRlddl Sld 8. d
94, sl oy ofelld 8. dull Faselel w0l ulsus dild

AUl 8. Electrophiles is a atom or molecules that accept an
electron pair to form a covalent bond.

| Ul5u5) oy ARS dil3 dd 8. viel duil s1u(lels Wil
dy as2lel tlddl URHIQL UR wLsHRL 53 © wal dell  64.394
2dls1R 53] oy Weild 8.
Hl2lMdlet] Yo ldal], §Q.GRIU HRlddl URHILL dlull AAlwell
ga52)el Wef210(l 43 ad 8.
el.d.
Positively charged Electrophile (delc{laeilld $asele
afR11]) :-
H* CI" (Chloronium ion), Br' (Bromonium ion), I" (lodonium ion),

NO,", NO’, CH,", CH,CO", SO,H’, NH," , R; C* & Other Carbonium
ions,

Neutral Electrophiles(d2el §As2lel Waf12(l):-
SO,, FeCl,, AICI;, BF,, ZnCl, etc.

3. Y5cd{ds ulsus (Free radicals):-
d WY PUd 4. (unpaired) tlddl deel €25l 8wl Ulsus
Uldlefl Uld @4l Ysd 6Q. diula siold 418 oy ofelld & il
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Ulsasl ol Ysdyds ulsusl sédid . ysdydsl gkl adl
UlsAul)a Ysayds UlsAuln)l s&did 8

el.d.
/ {-ll-.-'-.+\‘.'.".'.l< tres ) ) I:] ]-J !_[
Jof Br- H:Q)- H:C- H:C:C-
H HH
IIlr l"|'.|' en
Cl- Br- HO- CH;- (:HHCHJ-
chlorine atom bromine atom hydroxyl radical methyl radical cthyl radical

Types of Organic

The organic reactions can be generally classified as
1. [cdellUst Wl 11] Substitution Reactions
2. A12120le ulsu1{] Addition Reactions
3. [A4lust WlsA11] Elimination Reactions
4. Yol: [ds 14 Ul5U 1) Rearrangement Reactions

1. [cretuat ulsaiil (Substitution Reactions):-
B UlSUIHI s16i[als AAetell 518 s UHIY 3 UYse] oilon
WRHLIRL 5 Y& dS (delluet ad €l dl ddl ulsulla (delys

ulsul s& @.(The reaction in which the displacement of an atom
or a group by another atom or group is known as substitution
reactions. )
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P
7
Egj

2. Yld12ild ulsaulil (Addition Reactions):-
[¢oid 5 (Aot dlddl HbdH dAlwell Hi Ulsusedl 21Q wIW
LU GRRLY ¥ s o ofluy Hiudl eld ddl ulsaia Aaieilg ulsul

5& 8. Wl Ulsulefl AdAlwell ol WAGHILl Uizl Ui gels) 2l 8.(A
Reaction in which two molecule combine to give a single
molecule of product is known as addition reactions.)

H H H Br
N \ /
H H H H/ \H

3. [Adluet ulsuiAl (Elimination Reactions):-
B UlsAHL Hi sloileds dAlogeiuiel]l S16 QA UHIQRA 3
Al &R Adi €1y adl ulsula ([dalus ulsal s& 8. 3l ulsyiel

ALl ofl WiqHL «ll HIAL Hi ddRl LR’ . (Removal of two
atoms or two group from a molecule without replacement of
other atoms or groups are known as elimination reactions.)
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H Br Y
e—d. Neeo
H™ H F NeOH ———>=  C=C_ + H,0

H H ) H 4 NaBr

4. Yel: (o1 ulsuiuil (Rearrangement Reactions) :-

Reactions involving migrations of an atom or group from one
atom to another (change in the bonding sequence within a

molecule) are known as molecular rearrangements reactions. %
U(sAIHi Ui stoilels dAlogeiiotl SIS U1 3 qYyse] Q% w1 Ui
A5 Y1) &l oflont U1 ReUlelidR ¥ Yot dNedil adl €1y ddl
UlsAlaA Yol: (dod 1A Ul5UL 5E B,

CH;CH, H H,C H
\ / Acid catalyst \ /
C=C — C=C
/ \ / \
H H H CH,
1-Butene 2-Butene

(1) Substitution Reactions

The reaction in which the displacement of an atom or a group by
another atom or group is known as substitution reactions. %
U(sUIHI sloifels Aloetell S1E WS URHLIQ 3 YY e oflost UML)
5 UYs dS [drellus ad sy ddl ulsdla (drelyst ulsdl s& 8.
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T T Cuyhctitutinn Raartinne ™
l{ - L + WJLARALALLALLIRFIL AN LS

wi
I
+

e

Substrate Attacking Reagent Product Leaving Group

It takes place at

a) sp® hybridised carbon (alkane, haloalkane, alcohol)
b) sp? hybridised carbon (benzene)

[dRelUd adi dYe X o AR (deiued Ulsydla {1
UMl goflsd 53] 251U 8.

Substrate X ' Type of reaction
Attacking Reagent Leaving Group
R-L Nu Swsiusil L srgirail SRRl ICES IR TET
R-L E Sa.miqzsll L dd. szl Se. 21200 P22 wlsa
R-L R %sd vas L %5 4ds HsaAras [ sl
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Joglof20] [cRetiuet sl (Nucleophillic
substitution reactions)

L U5l Hi A Ad H Rl URHIGL ¥ 4y o] Sl
Ulsaus (Nu) gRL [dRelus oy 8. vlesld &algs (R-X) Hi &dles
(X) UL SRAE] AdH Slodel (R) URHIY 6. GRIU dRldd] Sldlell
JoglofR 100l UlsUse] Ul 1 LsHEL Udi [dulud «{lues A B

I h Ne) Py -
9. wYov U
Nu: + —C-X Nu-C= *+ . -
52 Adl AN
Segirao(l ulkus ALY 2 Product (Gunfad ~{lux Leaving Group
(=)

o 6 %

KCN + CH,-Br —=>» CI,-CN+ KBr

@ Wel Sl A(l UlsUS, &2 AUdi AYSeil WG A ay
A5 S1A dl L (ceiued UlsAl qRadi] iy B,

@ St loAd [deUUat £111e Yell Gitle] LSl el 8. IR
ocl| Gitlo] Ao¥et lU B, WL Ul5AL «{lAstl AL USIR U A
.

1) A doissl Hiadl ulsul
@ il uitle] oset
@ %=1l Gitle] W{Se]

2) o duisst Ui adl ulsul
@ °geil Wto] LiSe
@ oldl Gitle] Yool

3) A5 dutssl Hi adl sl

ogell Gitle} UiSel el eldl] uitle] Ut Gia W5 A1
eI,
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@ 2\ U5UL (1) Yool &l d) sidl oits] 4oet di slode «f]
dAoysdl Uiy A 8 . o eHlsIoa (Hsy Ul A o1,

@ URQUA Ulsul (2) e (3) A Higfl 15 UslR ldl HA V. WM,
Sor o200 (dedluet lsUl «lAef] A ulsul(dfd o {43l «
el adl HA B.
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SN* Ulsaildld (SN - mechanism)

Chil
[ [Py - [P RN i +....... At N T
r I'IIZ:L UIUEI I\IULI'.-_'UpnlIIL SUDSLITUTION reaclion 'lzlﬁl."l. FHL fS"‘kI."I.'LI."LI. CAR M Ul*ﬂll
» Unimolecular Nucleophilic substitution reactions{xls 2urdla iq0il [@aauq ui3an)

39 69219d ollMISs + wela sl — 3° sy 2l fE Bllesisia

Ll

1.\"3 CH_,
CHs —’C—-Br CHs _:ce-;_';g.g

CHs CHa

D O delssl Hi Al 8. (Two step reaction)

- CH
it —’C—Br First slow step ] CHs CHs Second ’C
CHs Rate determining fast step CHs

Carbocation

yely sHail Ulslell €2 §5c Aueeetl Aigdl U wIelRd 8. 4L

U5y {1 Aef] A \LQ[ 531 2514 B(The rate of first order
reaction depends only upon the concentration of the substrate.
These reactions can be completed in following manner)

1. C-Br ¢{to] UUH dwsSIHL HAH  [deloel Al wa
toic{loseilRd slods o3 Yoy o4 SSIHI
stofl¥e1dei(slodlAuHuet) 24 Br Geust &y 8§ dsf SN Hi
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Hed 8 ((dznw){c-x bond undergoes heterolysis in the
first step (dissociation). The positively charged carbon that is
produced in the first step is called a carbocation and is of
major importance in SN' reactions}

2. . [gdld doissiti vur »suell stofldelded A1 eglef1ofl
(OH)U[5US tid Gisild Bua 3° felesd BleslEld «flues WY

@.{In the second step, nucleophile (Nu) forms bonds to the
carbon of carbocation (heterogenesis)}

HP. Y Sl . H A
isim of these reactions as follows;

- &
Ha,
AM3IY Aluy
e retention of
EC\ | r’ B configuration
SR . . | &® (SP2 5@ )
< / {AL dussl k. k 26l ansl
= C -Br . :":1 ch ' OH- »
37 ey21d, s ~
(SP? dsam ) ~J A
Carbocation Ko — f::
(SP? 25w ) AN

(SP? dsam )
23U HlU% inversion

@ &l UlsAlell o §5c Aol Uigdl U w1t Rld 8 deil
UL UlsAL s A IRdlAUAH sHHA]) B.
Rate a [Substrate]
Rate a [(CH,) ;-Br]
Rate = K, [(CH,);-Br] i, K MM sHsilulsdlell 4oL
WYNS
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@ ey HlHl dwssl e lel Hod) Heuel] slofidelidet sp? Asd
S 8. d AHAY ¢fH(d y1d B

@ olost »sUl dodssidi dHAlY sleil32Ldst U oid ofigie]l
St (oA OH" o wLsUBL Ad ] feildetl HHlel lalel]l qH et
w4 512014 Ukl YRdd]l ey ofluoss] [ HA B.

g ¥l Uuee uslellsuleild(optically active)(d 5 1) lddl d
dud A uldleifof o{luls] MAQRAMS QY HA &
dl d dwd sludstef A5 53] spuiedl sprela 8.

— »HO—C”

R ’
R U
\ I+ H:0 i ;R
\\\“‘c_x — C EE— R"
R’ f |;,\:-*""W'"'F,=;I (Invesrion)
RII R
> \c,.-m-l
\"-\“
oy
RT

{Retention)

Factors Influencing SN' Reaction

1. Substrate:
SIIURSIYINQlel sl YRS WU ulesld  yYslell
slofl3elde o R 53 8. dy (Re1R slofl3elldel Headd[ui
U] Ul5u5 A1 Sldig] SN UlsUL »su] Al 8.

@ UMl Ad SN1 UlsUL o{lAell sHHI U B

@ sloildelidet ol Rl «ll $H Benzylic > Allylic > 3° > 2° > 1°
>> Me+.

@ U slofi3eldatel] (Rdl del3 A SN1 U(sdlei] Aol 48 &
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2. qldS(Solvent):

@ ydld ¢lds Qe AU ofl dedl o s1RQ stoldelidet o] ReRdl
qa? 8 dell ydly ¢las ol el Hiul SN Ulslstl Al

dyR eld 8

@ WM, SIU 8A525 WANIS Ay, AH Uslel dy ydld s2 wa

SN1 el Ulsu1eR «ll »Sul sl

hlde
Me._ C !Me
C. i [
Q“-N M hjf.-r

Me—C=N C}tlj@ N=C—Me

N N M.
S e,
Me’ . Me

Solvent

Dielectricconstant

Relative rate

Acetic acid

6

1

Methenol

33

4

Water

78

150000
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Transition state 1

A (CH ) C¥—Br*

Transition state 2

(CH,),C*-%OH,

Energy

(CH,) ,CBr + HOH
{(lH_l}lii,I{'}H + H* + Br

Progress of reaction

Dr.S.G.Patel, Department. of Chemistry, The HNSB. Ltd. Science College, Himatnagar



SN2 Ulsyild[d (SN? - mechanism)

~ Second order Nucleophilic substitution reactions(dldla s3<l w1190 [aenunq ulza
]

e {oLLar

usa, sl s(CH, Br) > B 2ucsiela (CH,OH)
NaOH

D W5 dWsSL U AL B, (One step reaction)
@ CHpBr +0OH® ® CH,OH + Br®

@ cldld susil ulsdlell e2 A2 WA UlsUs tiaef] Aicdl uR
AR AW B,

@ Rate a [Substrate] [Reagent]

@ Rate a [(CH4-Br] [(OH®]

@ Rate = K, [(CH,-Br] [(OH®] 2&li, K2 = ¢ldla susil ulslsil
doL AYY s

@ I, L UlsUL [(g-a119dly Serlo10(] (dre1usd Wlsyl, 21ed

2sHL SN? ] 1wy B.
@ S= Substitution
@ N= Nucleophilic
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@ 2 = Bimolecular or Second order reactions

Aldld sHefl Ulsulell e A2 o Ulsusedl AUigdl U
U LHLRd B, AL U5 «{1Aefl T Yul s3] 2slA 8

J

i L |
H I e | .
e | oo | s E
= =3 I & ! a | — ’
_==_ 7»_:._ |.|-.- a—~ e I n e 22 2 = o
== £ Huil— Ef—s |[AU-~-"L---@r| - Bl — L.’ =g
== y I SN | - ~—
— = | .7 o] e
== | H H |
- L J
{or

P AW} P? sisont ) {S1™ ugaa j

UeEl  EFRRIOH) WA [dgd  Adl  AYS(Br) ¢ia
BRU[AAHLRA eldlell dlgyd WMidsUL M Was101Y MdRY
ALOML A9 Al A A S0 [Fgd el qYEsil [daey
ol IsHRL 52 8. UuRQIN Asild wdell HA B, ¥
duad slodels] 450 SPruiellsPreld B, Usild Adell iy
A5l dlddl elalell wWoer 2Ulsd dud 8.9 (deleet adi
ol e sdi Ball wWasiefld sl HRlddl cddey
o{lUoy ULH 1A B, A& Slodelo] 24520 SPHie sPPell B,

@ % duee usleLlsdlild(optically active)(d 3 1) SlUdl «ilue

€N2li RRdRU  Eld B, (When there is a chiral centre,
inversion occurs, known as Walden Inversion. )

CHs i CHs | CHs
6/\ \c B HO (l: B HO cémH
4+ Hum r = |HO---C--- r| ———» =
/ 7N \
D H D D

Factors Influencing SN* Reaction
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1. Substrate:
@ 3], Uls1dlel] AL IR A2 2ell MdsI9{1Y wdR]Y UR 2&6)

SlU 8.
@ 1° 9l 3 Yol ds wdl 1asieily a1y dud] eldief] SN

[sullc(a «f] (suliladimi gelsl a4y 9.

2. qldS(Solvent):
@ wydly ¢lds SN2U[sAlell Aol dy R eld 8

-

H

. L

“Ho- 'EC.L'CVS transition state
H H

N

activation energy

Ea=-102.6 Klimaol

5 HO + CH5CI
2 starting
=]

products

reaction enthalpy 48°=-100.3 kKmal

RS

r reaction coordinate >

CHz OH + CF

products
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oA s2lel WAl WRAN[2S [qeriuct ulsuivil
(Electrophillic Aromatic substitution reactions)

D L U5l UslRefl UlsU AU e eell -H UM LILs
8a52lel W0 Ulsus gl (deduel A1Y 8.

@ oyl ARANRS s1ES\sIolt] 8A52)el W] (d2el st
UlsAl] ay R UHILL Ui wldl HA 8.

D tl.d. Qooslele] sellAR1A, AeslaAQl, olleySQle,
u1e51A211, WA LSALUA AR 8AS2lel WafR 1] (el (Yol
ulsdlell 8.

2], UlsUl LUl 8a521e GRIU HRlddl A s2lel 32
Ulsus(E") adR 9a52lel tlotdl tRlddl elelefl Dumi slU B.
L U[sAIHT Woobletall -H UM LR 8@ 521t wef21 ]
U(sAS(ER) glRL (dRelus 21y 8.

H E
@L,Eﬂ O/ . HO

UlsAl A dolssl Hi U1y 9.

() AMUH dussiHL 0a52)st A0l UlsASED) Aoobletell
p-8aA52lel dlenl gL WISNIY 8. A A8 oy wsilgd]
% A2l You Aedblaal oW d us [goid sl
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[Cletlegeiel]l HA . w118l A% 5ol Sledel telldoseilRd edi
slofl¥eldel Wa 8. % dRiesd glRl ReUAL UM 52 8. il
B 1UeA 5-US1QL dI3 UL vl Y B,

E H E H E H
o — -~ L) == Y
slow (&) =
Sigma Complex = l“\«. J
Resonance stabilized Arenium ion

(i) s-USlel teletiFld G 2u(5d uRlad) Heaell Sl el

oflont »SUL dwsst Ui dulell B g2 adi e (delfid «flues
HA 8.

By E
l/"- | : + B 2 /ﬂ/;\
= e ] s {] '

i
i
H
1

{ ) - BH _
S 5 - e
S Fast Reaction “~_&

o complex.

@ 3l UlsdMi vy dossl dldl 8. Bui 8dsld ¥efR1l
ulsusE?) dl) dl0 dwe uldedl 9dsild Yoo ddlsiil

UsIA HdeUl TIUM 4”52 0. ARMLE d YRl oy Weiid]
Heefl stofldelde olelld 8. B s-slul s& 8.

@ oflost »SUl dudsst Hi s-dslel Hiel Usild el T2 1wl
wle Ul (HY) &2 48 [aellfUd oflues Ha 8.
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@ UM HlHl dodssl Hi ol gesl ool 4 8 (el ulsuidal

U022 Wl U[sUSEA) tialell Aigdl UR HIELRd 8. w12l Al
ulsal ¢l- ifRas saseld  [deuue  UlsdlBimolecular
Electrophilic substitution reactions) 324 gsHi SE2 @il
Al &

vy UL desst Hie AUlsu5L 2U(sd Ea, dy & dgil d dedss) g4l
. oRUR ol dusst Hle Alsus lsd Ea, €l 21e9] ldleil

WL duLss] »SUl 8.

Energy

transition state

Step 1 transition state

o
...................... - . E

mtermeduate
O = @

Reaction coordinate
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Al1ild ulsulvil (Addition reactions)

D L Ulsa1) ((goit 3 (Aoid YRlddl 43s)) MAqGH %=1l
cletfQisdl 8.

@ wldl HAellU U5 sell A U] 1 GHRLE w5 %
oy WU 8.

@ Hadl 4119014 «{lu% adduct dd 21y &

@ WL U5 8a52le WAR], SegilofR 100 5 Ysdyas
(sullcfe uHILl &l 8,

@ >C=C<+E-Nu ® >C(E)-C(Nu)<

@ U dussIHi %) (B)9Q. Wef100l Uulsds GRRIA dl d Ulsdla
s selel WA Ald1Rild ulsul s& 8. L6 (sl AAlwell Wl
ulsul w1 8.

@ U dessIHD %) (Nu)SegleRg 0] Ulsds GHRIA dl d Ulsdla

Yoglop21o{1210100l Ulsul 5& 8. sludllea dalogedl w4l ulsul
AU 8.
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dasgld w-2w0fl, Aolalla wBarri(Electrophillic additionreactons

@ slolel s10det (ol Ylddl VL [E[5e AAoyeilo{l w41 dle(BLs
Ulsdl 8.

@ Wl WIeslodell p- ©ASsSlel Al dR§ BaAselel WafR 1]
ulsus) vealgell sy ypdl Alaelg sfluey w4 8.

/’ E® (:Nu
AN S slow  N\'@ /E Jast Nu\ . /E

/ . (RDS) \ Y/ \
siol{321121e 212019 «lluce
¢l d.
CH)\ CH,
® C=rcCH PvH,, 25°C l
i 2 - —= CH,— C—CH, (> 95%)
3 1 dldlas
H
ALy
+ CCl
1 CH = 4
(1) 3CH = CH, + Br, Ssoc™ CHyCHBrCH,Br (99%)

1, 2 — seldiduA
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\ﬁ AUCSIHL 5100 WA Ascl WBAs wd 428 By o sl GRudl iy dl
f&fﬂ *-{LDL\EHEt WUl W-wlaslle’ (Syn addition) Wl s . wig A Rrg Rl
3 dl ddl dloslla 1By Aol (Anti-addition) WGu sdawy 3,

|
q‘li{?em - (||: T (Syn-—addition)
AN ey E-Y E Y
A%
vy|ESlH \ EI [
il - C C— (Anti-addition)
yloelle ' |
Y

wiesl s1dd%aq (Hydrogenation of Alkene) : (‘Syn’ aloislaq)

@ vllesloie) Gelulsd elESIRalt A ld Ald1ilasd ulsul 8.

@ &, slollels ¢lasiti vigled Adl Pt A [2eiH), PA(UA[SUH),
Ru(a[«14H), RhRle[SuH) 5 il Ni(ellsa) Bal ([dyHiol
Geluslefl AULd] U S1ES1%et dlye] ueid 12N L 1Y 8.
UM, Alet Ald1eldst 2L wa B,
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00
/0 O\
H* - .- H*
Gelusl wwdl

el 1,2 SIA (He1ed U1USEHL E525elof 315521l Adi 1, 2 SIY
[Helloe A1ASEH] &5l HA B,

CH-
1}5‘ C
H. /P qj,
25C 1 4lell.
CHU:'

CH
Y
1, 2 sBady wusel d50 Au -1, 2 - suBwda wusdl dsiq

(ayHidL Gelusledl sleas?lui gl diR wlesleds] uHallsal Adi
%3] ofluy Hodl «1¢fl

def] eHuli 21ulset1lod slRselell Ru 3 Rh dideil As1all Bdal yiaL
Beluslell GUALIL SlESIVARIA Hie sAIM 2119 8.

el Yl as (Helogenation of Alkene) : (‘Anti’ 4laslax)

B [e5lotef] slolel 221541R18S ¢ldsHl Br, 3 Cl, L& ¥e2]
A0l el B.(1, 169 (su1ild &)
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el.d.
Br
CHy=CHy +Br, ——4, 'CHZ_CH?
Ethylenc | -
Br
Ethylene dibromide.

f.‘;?-llfaﬁl(Mechanism)

(i) wlesleell p -0a521e dlenl GIR1 &El%el o SIHUGLE yiletdet
eldi, d Brt ool p -0as2lel dleol Ula ASIE oA uHIdl
p -dslel odelld 8

o B}
- X_,E-r |
(,.I_E-_r I Br:
— =N
H;I:—C"_,:R _— H""".ll: I:""I'I'R
HY 2 H H* & ™ H
approach occurs equally
from both =sides of C=C m-cornple:s

(i) ollost dwssiHi p -sl1Ele] (Aetioset ag - Sl oia B,

B
|
. Br:

‘Br:
> /
H"-'.' .,'.R —_— H””C_CH.I-,R

a':_cl'll —-— 'ﬁ i
'I' 'l‘ .
™ e H Hf TH "By

m-cormplex
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(iii) 1o deLSSIHL GHLSS(Br) Hisll Br Uell Ysd 8@ 521 YU
510{etoll ©AS2NA AeldH p-5815 UL A1SLS US1Y GlH[AAH

WYl 6o 8.
. &+ |
Br: :E.r'D
e C/ .:)mR o c/ |:I“5+ .
I —_— b —_—— 111 —_— 1l
N, = ~
HY FUH g H H

- ci

(iv)  delssH A1 Gl (M W ~-sief] ARl (A2]) g2l

GIHLES -YA(Br) (3oglAl WlsUS) eluld edi 2l o{luey
HA 8.

&+ |
:E.r'D
/".. Br =]

VE+ | -

H|||||:_|:|~|'|‘||R - H.,-.':—I:E—‘H
H H & |
H
.- H Br
—Bre
o anti-addition
product

Y WlES|Au] [goitdlonl slodel 412 (delUet 9 § dH dell
Al etof] HIAAL Hi qulR] Al &

Dr.S.G.Patel, Department. of Chemistry, The HNSB. Ltd. Science College, Himatnagar



clp -l Bugllad ab 8.

(b) Sst-irioll aloiglle uBial

siollfeld AHYes (>C=0) "lRddl dAl¥eilell Ul w1cslSEld,
HCN, NaHSO, 2alells Ulsus Aldefl Aldieild ulsuiil,
Foglof100l Ald1ild ulsuil 8.

vISlelgs el sleld AAlwedldi >c=0 [goibel O -l
[Ayd-baldl C sdi duiR &Sldiell siufsiefl «1s vaAsSled
oYaicll Slaleil Jeglof120l UlBUAS) (Nu®) slodel L8l HSSIA B

Q
:: s ::{3 — 0t (nolflel g
- SEDRIEN)
) H@ ~ OH
e ~ -Sc—0 — =

uleSlelegs wa $leled AAlwellui slollled (>C=0) s Ald
ASIAAL MIESIOE AHS(-R) dell Q. Ys U+ WAR)A
sRYL sluilleld siofeiell 9aAs2el YoidiMi a2lSl $2 . Beil
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FogloRA20l Wlsul Hll olal 8. quil &l IEsIOE AYs o 5¢
SlISl%eteil AuRlUi HIE elalel wasiily esid2 Gleil
5280, WM, BogleR]l ulsuledl (suiiladiell sy <A
yosuoslal 1o 8.

P

11 rH

jr

i el - ™
“\-.,.,., — N {F m— e \'“‘5. “C=
— ,L' U / - /u W f LY f
H/ H-"' \...-IIE
F e i

i ™

Segld 100l uEa-l Baalladicdl gzdl s34

B.el swilla aye (>C=0)-l HCN; NaHSO, RMg(G.R.), H,0

(1) swiikia wye (>C=0)<LHCN

)

H
l H u
ms-@me - m,_.l:_m. HCI/H:0 |
| CH, - C - OH
N Hydrolysis |
Alailcselss WS COOH
ds2ls B[S, {a—0H, U5 s ARAUS
9
C-H IOH ]:}H
CH-CN CH-CO0OH
HCI /H:0
+ -
+ H CN N S—
Hydrolysis

T CERAETS
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i) B
- e i
[ |
™ —i 3 . - ©— Ol -
et == 0 NlRG, e R T WAy den
R & ' i it o/ RN
1 I msomm L «— 3 >C=0 + H50, Na*
M HSO, Na i, S5
ha (. PP, L
TR ICE TR Tt
Solid Substance
—
e HT z. ~
n
v %.' G
S0, + H,0
£ -
$0,2 + H,0

(3) sieiifie wue (>C=0)-l RMg(G.R.)

Gii)  eeud wEus wd :

R

-5 +
Sy Ltk . _l_8.8

|

O [r. oy

-~

—
— ¢ —0OH + Mg"+X +OH = Mg(OH)X

|

Dr.S.G.Patel, Department. of Chemistry, The HNSB. Ltd. Science College, Himatnagar



Dr.S.G.Patel, Department. of Chemistry, The HNSB. Ltd. Science College, Himatnagar



i)y [@Redu WBwl (Elimination Reactions) :

RdIuA WEu A Qe uEUL sl ARa wsrel uB B, 2l Hzewdl asrpey
wydar & wiell (vicinal) wRHIg vl MM ¥ AMe G Udl ‘Uigla Aula’ wA B,
. nEwdl ol vRigadad qeudl aull wy 8.

- 4+ HX
p Sc=c{ *

X

le |
Cc C
.
H

® s uBu B - Relud s | 2 Rt 1B s8N B, A 3y
wug el oA wRug 3 el 2w dl A @ Qalut MG 3

®  Rfollsan (-H,0) %1l JeS Qv (-HX) A weldl B~ [Qelur WGy g

@ vuesldlag A¥llsa1 (Dehydration) :

2 _
%__ - Conc « H,S0, _

= =C - H,0
H, 170°C CH, = CH, y

’ Sellelt

() dass wdy-ly Aasddwan :

H

lﬂ s A

(:lrlz—-——(l‘:}{2 +KOH —m—— CH,= CH, + KBr + HO
Br

C /' BUICIE

Swda aludsEuesildly)
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@ E? - BuRR (R2ulas Raut BuRR) :
Wl Bl As qeissini qy B,

® %A A% (: B), AoiRRertl P — 5160 Il WA w5l AR A ISy v
HBL MM [Reur gl $As YoM A g2 udl QA dl 6 5165 A [Zoin @y B,

o 2l Aspeyidl g2 udl e (X) »A wdsll siel uzel eSia oA Asud
R U B 2R HEUAAL 2R U2 w1 AG wA Uisel GUR 2Well €U B, vell
aw Bul & 2ulas Qdud, B2 - BuRRed 2auy .

UEFUADL o [HO1RP2] [AS]
= K, [aorg2] [A5)

o o Aol Ueadl ay dx B2 WBuRRA usudl auiR. J2dls Ada-dl uendi-l
s A Yoo ©.

Q Q
NH, > '9GHs > ioH

E? - BuRA-A Busllad-d s A 3o €y 8.
3° - wicfla dads > 2° - wiefld daAfs > 1° wedld deuss

o E2_ Ry 1B £ AR Ay (X) 2l B llalA eiA sioltetl Andasll asrudHl
oomell g2 wd B, A - [Qdut s 8.
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b E! - BGuRR s 2y Ralu Emﬁﬁ) :

o 3 BwRR A deissiM Wy 8.

o wan D A9 Radus dossini g adl wyg (X) o 2oy g R
u sioiBauust Wi w8, it stollaaeidl ol 3l dossiHi A6 gL B - A

2 Udl el MW Y 8.

CP 1w | -
(1) C C —] ——li'.‘—- +
o |
M2 siei{3aun
(ii) o t|: + ? a3l :‘:c =C__ + I:B:H?
| | Aluy
H
stk
f'H_} -
c.‘!\ %—-’f 3,
ﬂ..
A,
o
cd By @ LN
§~o 2 \‘f/ + ko
ta, H,
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® Bl nuy dosdl Qa2 QRafus daell s WEUrL HEUAL 2R W
astssl YR 1 8. 2d] uBwdA o5 aoizd2l Aisdl w2 ¥ 2uRd dludl 2u BuRR
As 2ty [Qdlud, E' - BuRRA 2Wamy .
UEUA o [UKP2)
= K, [ue2)
2l WBudan 217 uadl Al 2UR Uy dois81A vid 4ol sl Radl
W Wl du 3. wdl ydlu gas wa E' uBuRR usudl qud .

® wuy Ad well sl 2l dd) w2 E' BuRRA wigaleq ul 8. wudl
E' - Bulfl st Gudladyd 1, as@2 w2 12 wud »udl asi,
3° RX > 2° RX > 1° RX.

elel. :
e I
—Cc—ayy — o C“s'—"“‘l Ny~ iy
3 “Hooon -
| H COOH N ag-g-cu,al,
CH,
A Y-Aa wdass 1° - sy (aes) wl)

3* sl @y el

TH,

ma‘c=ﬂi—.m,
2 - Rudy 3 - A (quud Ry

A4 : gellar E' BuRR e wad sy« Yrt: e uf qy
sl Hadi auRiell el Ry ya yoll 9 9
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