X y Ratviy Yo .
?_m}uh'tm Reaehonn— 1 Subghluhon Reaction Baehy ag ., l

e R :
[l — L
SN SN2 B

SUbshitulion Nucleophilic. unimoletulay subshtubion nucleophilie 6 Infernal Nucleqpr
i wialeeulay subshituion.

Snd (Subshitulion Nueleophilic. Unimolecular) g

C(c}lg);’—x
h J“\\S\ep(i\uw step) ¢ R—x 1%& RY + x-

W 2nd sep (Fasy Step) » .t
R+&/—N:—’- R—Nu

Yate [rR—x]

f vate = K[R-x] K= yate constamt
| 4
: Tg=|
6 T.g-n
3.
RY ROx — LR'..,. ;{”]?
R—n 3
RY (inteymidiare)
\ R—Nu
' —>
Reackion coovdinate —>
SN! Teachon vyafe depends upon -the following factoy —
W effect of 4ne subshate r—x
(D) S’rab?m'y 0(/ e mrbocaﬁon
) Leaving group abih‘l—y.
() Solvent Polaxiky .
4
7
(0]
/
vate T o Yate ©* | -0 -0 —0 —0+0—0—
: v
/@
©
v ; %
[R—x] — NU —s
Transithon stute —I
3t d- ‘
R—X = [Ro... ;g] X = lLeaving qvoup
Bond Bfeaki'ng
‘ TYamsihion state — 2
i + St e
R&A\u __> [-R MYV esnses Nu_] Nu-—; Nudeoph“le
Bond Making

Scanned by CamScanner



Rothin Jona

o ' 1. CHEM
E ffect of the subclate amd stability of the cavbocakion { q‘?xf“” f[../’

w (4) Meg — CHy — ¢ =

N4

/i ]
Mes=cCh, <= Me =6 =CHy(A) 3p-2p overlap

B) Meo —cH, —¢i o e ¥ 4
\ 27Ch @ Meo = aly g Me O =ci, (B 2p-2paveriap

The g1 ‘ff‘uch'vily ovdey 3 B> A,

As 2p-2p averlap is bettey than 3p-2p overlap. Since, the carboecahior.

genavated by the 2nd compound 15 more stable +han compound .
al e

— Whieh carbocation |¢ wore staple ?
i Al e
W A Aot

= L g Equalent w'.mai}nq shucture

W
B e M ‘ s o
B = )\; Hypmronjuqahnn stabiliby
AS the carbocatlion (4) has tuwo equivalent yesonating shucure while 2nd
carbocalion has only hypereanjugation stability. S0 eavbocation of compound A i5more

Stable carbocahion of compound B

|

— Which caybocaHon is move stable?

With increosing the mumber of phenyl group the delocalization of-
posifive chaxge also ineveases amd the stability also meveases.

SNI  Yeachvity ovdey 2 (¢) 3(B) MA)

é\ + { /\.'.
+9 effec|-
/e
/ \ [ \\
/ / vacant p l’ b
TE nf\ J / | Vaxankp
4*'I i/ | ’

45, IO\ de‘}m\_il../’

487 Stabilizahion enerqgy
Qn‘me 5 45[ >4 Sz

e Ty,
Scanned by CamScanner



F | Swbsitfion reackon 1
Pt S .

— Nhieh carbocaton is move stable? i

1 »<

Homoavomehe A

Avewe he c

4
g,
@ Anhvemehe ®
).

,,_<, %{:] o QB

bty audev 1 ¢>A>E. |
AS, avomelic > homoargmehe ™ Antiaaome tic .

w ?_* ?—-x HT* l

Which carioo cahon is moye shable?

o —— < o <

A -}— S >.+_ L) hYPC\'CO‘nJ!LgahVQ chuctuye + o effect of thyee

—~Me qyoup
?—* = LYY & hypevcontugahive shuchive -4 o effect of 1o
,l & 3 < }'— ¥YP jﬂq ~ Me.qroup
-2 * ' ~ 'r -Me
l e n‘?—* <~ h>—u 3 hypevconjuqative shuhuve +9df-=$:up.

stability ovdex: A>BX¢. -

I I 0 o o ks k
L 0 ~

CHZ.-—C

N\ Me
1 Ne
{ A 7 \ t
]

! 1 . I' —= :
_: T {t 4 ,> vaant p ovbital (Lvmo) | -
i 4y ] 3
!\ . o!-c‘ \ L3

' :
ls:mul \g] oelMgﬂ molacuhf ovbital.

st Y g,.n

— Mmmﬂﬁ* more gmﬁg; ﬁh

Scanned by CamScnner



e

: | ' b o

- ﬁ—c“z"* D—cn—2n b—-c—" S . h
44 A A

Which cayboeakion is move stable

i ‘-‘ .l

N 0 V .
L G o :

&

Sn 'reachw}y ineveases ot
caypocall@
As the mumber of cyelopropyl ¥ing imeveases the stability of the

amd sul veachvity alko imereases .

-m,
i) 0 (2%
vilt) C)j
] <X,
ri - b oy
s (P
= < )
o i Ly
R (] 0
e F e C)' o
~ Anowmetic , AnHaromehe Non arome he
; The stability order will be @) >(©) > ()
0 —9 effect

= CH,
_ Thic cationis unstable due to shong electron w) lhdyawing gYoup
F 1o the positive charge.

il e ick ocahon l's n‘Ia'rc si"dbl“.é"?"
| Q\x Which carbo move stable?

cayboeabion A is move 6[11&@@ ¢ )

due to axometicity accomﬁ“ng Fn ﬁmﬂs
vule.

Scanned by CamScanner



IOVORRE . o e

Rathy Jano
A Y ‘ B.Sceh) CHEM
o ‘5’\{23 < ep=ch +al~ Sum-2 €4
B b P p

) TRt ‘-s:’\ {—/),\J ®

stability ovder: A>B
Vinyl Nalides are unveactiveto
W 9n vinyl ehlovide due to the mesomeric effect
pavhal clouble bend ehavactey which is not possible |
Bond in vi'ny\ \e shoﬂger-tho\m allyl ehloride.
(1) Again vinyl cahion ts unstable becamse ' charge on the

ap cavbon akom.,

\ I emo
) Yeachon due tothe foliowimg Ye>on

of oy ¢-cl bond beeome
n allyl enlgride - Thws ¢=d

move elechoneqah,

oM e
— Which caybocahonis move stable ?
<l

Tome
S +tRelfect ok OMe -fc)'(oup > +R effect o}
G - SMequy

@

1 , N i

Stability oydey 3 BYA.

Scanned by CamScanner



RS L

s\t'xbk because ol extra-¢H; qyoup. So, the stobility oydey 15 — CYAYR
Modification to increase the veactivily of 4he Syi Yeocton ¢
R A
W LAY R (Z
Rig o’f

N A R R
X 5 ct—g
R R )

A
o
1

Viny! subshate ave in genevol unveachve to SN3 Y€ACHON bur ey cormer
be et +o0do so in two ways —
W By +he use tof a group that stabilize the vimyl group.
W Even withour stabilization byhe uce of very good leaving group VK <
Aviflet, tosylate, 5 ele.

NS NS S

o, I
W i 1L

le]

?/u—@—-éﬁa ") @_c’ﬁz Meo L H—cn, 10

(O —R elfect ® + R eHock

Stability ovdey @ e»r> A
carbocation () is distabilized by #he —Re#ed th+he N0, gyoup.

AR AT e

A

- Mainly SN2 veachion oecur a1 reackivity vate 003
I

SN1 TeacﬁW?’mhv_ 012, it is 20 Secondary ehicTide
- Wndevqoes sd veaction bt mot s goed.

“’g},‘.fﬁ—‘ veackien « vate = 2100,

I -‘-- VIR o W

Scanned by CamScanner



T — - PR S IS S SRR —— N, ¥ Wy - B

Exbla'm w\ny less chable caYbOCO\HO" cav undevqoeq to more stable ca
but fvee vadieal does mot. — Why?

Tho rlll,r
gl

CHy —cH, — &H,

CH : d 0
5*(.!{—-(“2 e GHAR GhE= &Hy 2

S
7
1 ¥ CHo,
CHy —c'— CHyY =)
® ChalHy Nl 2
J 2 ')
ey eH
ZD ) 3 r%'.'
s
Cahonie Reavrangement §
R
R R
‘ -+ R N ) + |
. c — /II;C = e e A
"/ HZ ) » /C C‘
. 2¢~ involves
Anionie Reayramgement
RK\ R. R
TR % % = g = % <
i L e ek e
Rodical Reayramgement 3 4e” involves
K;/\ R
5 R
//,I..lLéHZ S TS o AR
4 v C— Cy
3e” involves
Ant
Bondingmo
1 %1l
|
\
\
K | :
ondmgMo v
Cabon AniOY]_

Radica|

on ease of anlonje amd vadical Yearvagemenl- e-qoes ta the
highex enexgy amtibonding ovbilal, which i enerqiticallywfavouable bulin 3
of cationic veayvamgewment €= qoes fo the fower energy bonding evbitdd which
15 ene'rancaHy Jovourable process. Thak is why fees Slable carbiiahon,
\mdeyqoes venvyamgement bul yadical does not,
E—&"\_/-)———)M s R-—-EH —
g 2 +H,0
—0H™ {4 bad teav‘mg gYoup Bu}—oJrHLis a90od leavim] gYoup -
Weak baseis qood leaving gyoup .
w—" Rt 2 e
\

Gy OHF = = 7,~cn;—\ghz St eHy By
- ~ Ditedk Nucleophile attaex.

oo o S

Scanned by CamScanner



e\ R

\ ] g »
Remmmrmenl— Reachon also accur in Spl reachon §

Mt’

> 4
u sy = A —_ T 7
2L A >————uf, > h

o >|“~—-\ v Me% N\ :

OH, Me @'—\-7\ ME (Hinor)

Hwhoql’” miq
X ite y,(,mhfl
pair

(l\l"{' whe
2° caybocakion mqulaf Ba
Me 3
With it hmf{mq elechon

PaIY. whieh is moye Slahlf

Ya rpf‘ u_}i ’h
9 elechion

(Ma'/cn prOf'“”)

Me
2. HY gy~ Me o I?ﬂ‘
A 7y = e >f
Me ” M(- (’OH) M' 7
(MmO'l) -
L Me mngral’es with ks |
ey ! ~ b(mqu electron pdrl?’ |
— CHyCHy Q_%BT >+ CH, CHy, -
cn,) By
Me
(Mazov product)
- ’ :
Mmecula;(‘: Orbital Me
b -
e — ¢ I Y.‘\\ A
i3 ’
¢ Me
i B
hlv--,-a ---9.. /I,'O.'. "\\
7 — c{\ =0 WC “'\
[} [}
i By— By
e cH t H:zs:ﬂsf —\,',37
Me, s _E) 2
0"5 . ——
Y- By /;, G*C— a Rad aceeptey
(tvMo) OBYOoqu b {
Reker intevachion | 4y &
Me,s (HoK10)
— Pmy_gy
® Yo, e
Good qecepres donor 1 _
Agee '
R e o

Scanned by CamScanner



