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Reaction co-ordinate --t

(a)

Reaction co-ordinate -

(b)
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(1) (2)
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A

E

03+ + 03+ -

o-bonding a-antibonding  (a*)
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d

-8 gj
- +- +

o-bonding o-antibonding  (o*) n-bonding

fl5dhlQQ4~~~  pQf)Jlfmdl2  mhJQuQ3lQu  AQ

n-antibonding  (n*)
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IIn=

Olfl

OSI&h

n&u

El = 0+(2cos;)fi

= a+(lx93

= cl+/3 (bonding)

Ez = o+(2eos2;)fi

= rr+{2(-cos;)}/3

= 0+{2(-9)p

= a-/3 (antibonding)

crj  = ( 2  f.  sins
n + l

Cl1 = (i  $. sin $

1= -=
2i

0.71

cl,  = (if.sin$

1
=? = 0.71

21
Y'1 = 0.71+,+0.71+~  &I 0.71(+,++2) (bonding)

96 CH 423

= + = 0.71
2=

1

cz2  = (i)‘.sin’f

-1= 7 = -0.71
2j

VI1  = O.fl+l  - 0.71+2  I&l  0.71(9,  - +2)  (antibonding)



(2)  2-Propenyl  system

W-l Ej = a+(2co+)p

El = a+(2co$),

= a+1.414/3

E2 = o+ (2~0~94

a

EJ = o+(2cos3;)fl

= u- 1.4148

Qlfl c,~ = (A)‘.  sinJJ..!!-
n + l

Cl1 = ( i )t sin s
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caz  = (P$.,i,t
4 4

= - $= -0.71

2I

n A u % = 0.7141 - 0.7143 nio  0.71(4,  - 4J)

1= - = 0.50
2

a& % = o.5041  - o.7142+o.50+3
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+ +
H- -”

2-Propenyl system

CH 423 1 0 1



1,3-Butadiene

+ - + -
%H+ - +
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No.ofcarbon
atomsin
polyene

Wave
function Energy

C2 0-P
a+B

$3 +-+ a- 1.4140

$:
+o- a
+ + t a + 1.414p

$: :z:;
a -  1.618p
a-0.618p

$2 +t-- a + 0.6180
$1 + + + + a + 1.6180

$5 +-+-+ a -  1.732p

$: r;o-o’; a-P
a

JIa ++ o-- a+P
dJI + + + + + a + I.7320

$6 t-t-t- a- I.8028
$5 t - + + - + a - 1.2478
$6 +--++- a -  0.4450

t t - - t te $3 a t  0.4458
$2 t+t--- a + 1.2470
$1 t t t t + t at 1.8020

ti7 t - t - t - t K -  1.8480
$6 t-to-t- a -  I.4140
$5 + - - t - - t a -  0.7658
$, +o-o+o- a
$3 +t---+t at 0.76Sp
tia ttto--- a t  I.4140
J/I + + + t t t t a + 1.8488

C6 J/s t-+- +-t- a - l.879p
$7 + - t - - + - t a- I.5320
$6 t-ot-ot- a- 4
Jlr t - - t + - - - + a - 0.3478
ti. tt--t+-- at 0.347P
$3 ++o--0tt a+ II
aa tttt---- a t  I.5320

$1 t t t t t t t t a t  !.879fl
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n?lu66mndl9~dl~~~s=H~l4  bonding 66% antibonding orbit&  ‘&%I  tWUlBI3

(symmetry) 6siPa 0049&l  0 WI9  C-C W69W  symmetric (S) 6ikl6hlJfGJ~361IJ~~sra7n

f%MfIUWIWhEZ  66&XI$~Bl”a  u*  W6h  antisymmetric (A)

0 (C-C) 0’ (C-C)

tic--H) @(C-H)



(m2)  ~&QI&ln”uli.Z  C - C
Y

U0flWdth~  two-fold axis of symmetry (CJ  dlU53-dl9
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IEIZ 4), sigmatropic reactions (I& RlJf113  5 LLBZ S),  chelatropic reactions (l&d  ~IJ’fll5

7 LLOZ 8), group transfers (6dU  tiIJfll3  9) LEE  eliminations (I& ti¶J’Wl’?  10 Ml:  11)

I a-bond * 1 r-bond

m o-bonds J?  m r-bmds

I a- bond + m n-bonds * I a-bond + m r-bonds

2 a-bonds f m z-bonds  f Cm  + I) pbonds + I ‘lone pair’

II + :cx2  z c>c X
X

(1)

(2)

(3)

(4)

(5)

(6)

(7)

SO,, (8)
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n a-bonds + m r-bonds 3 n a-bonds + m r-bonds

n a-bonds + m r-bonds * (n - 1) u-bonds + (m  + 1) r-bonds

+ R:R’ (10)

(11)
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(3)  CHI
\

CHa
/

C-I +OHm- -
H’/

H O - c KH
+ I-

CHSH~

CH2CHl

/ (HI  ,
0,

1 1 1
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