#éThe.s.e reachons do not Involve +he interme
of erther ions or radicals.

pericyclic_ Reactions

'&i These reachtions are not aﬂeckdh] polar reagents,
‘Solvent changes, radical initiators edc.

*T};.ey are inihaked by heat (thermolysts) or light Cphotoly-~
-sis) and are h\'gbl/ grereo specific .

i

ak'lbe most remarkable observaHon abouy} +his reAchan
ts thermal and photochemicy) processes yleld preduct

gwi!-h differept s*ereocbemisfg.
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pericyclic reactions are dishngUished

féb)r +he number of £ bond made or broken.

i

A A e P LI IS N T T

Type ofF __

ReacHons

cycloaddition Reachon
(S Two new bonds
é-v;"” @ - are formed

+mweo bonds are

@ B,

L

Sigmgiropic Kea rrangement

one new € bond s formed as ancther
£ bond break A6= 0

Elecfrocyclic Reachon .

T one new & bond is
= Fformed
one bond is

s —> 1~ broken
Ag= )

diate famatic




'The phase of orbitals of ethene, I,3-butadiene a»
in he ground state are presented below, sine
on|/y ovbitalg of the came phase wil) ovefl'a.P 1o vesulb

in bonding. The orbitals of +he di
' fferent ph
repulsive anti- bonding Sityaton . Phase lead fo

(X R,

CH = CHZ.
Cene

1,3 Qutadi ehe

HOMO - Nighest occupl't-d molecular ovhita)
LUMO - Lowesl: Unoccupied molecular ovbitals.

conservation of molecular ovbital symmetry i-

» | Woodward and Mok mann in 1965 pointed owt+hat
symmetry of the moecular orbitals which participate |
in +he chemical reachon detexmines Hhe course of
reachion and +hey proposed principle of +he conserv-
_ation 6f symmedry in concerted reachdn.

» | A pericyclic reachion can take place on))r Prow‘ded }
.symme#/ ok a)) reackant mdecular orbitals isthe
same as +he symmedy of dhe preduct molecular

; orbitals (symmetry allowed Reachion)




In concerted reaction,+he symmely present in the

reactant Js maintained during 4he course of reachion and is
present In the product as wel) (Principle of conservaion ef
ovbital symmetry.

Example:- In Dielg -Alder reaction, the reactants, the dfene
and the dienophile each has plane oF symmekry ohich I's
maintained in +he transition stale as well as In he
product cyclobex.ene-

r::i.* ﬁf.”.f y
¢ ' = o

e = i ~

N = et L] T
Plare o
diene dienophile plane o Symmedry

symmety \uck
Transihon
statre

CycLoADDITION REACTIONS .=

The reackion of alkene With alkene and othel polyenes

' which Hwo molecules react to fovm 2 cych'e product
with T elecirons being used Jofovm o hew 6 bonc’s are

called cycloaddi-h‘on reackon.

These reactions are classified on the basis of T electrons

hnvelves, in @ach components (4+2) cycloaddiHon reaction
s known Diels- Alder reacHon.

L Vi ;
949 cycoaddition Reaction: (4N)

|51 —2s

The above reachon Is possible or net ;s detevmined
b7(FMO) Frondier molecular ovbital methed.

consider +he HoMo and LUMO of ethene mole cule -

‘f;‘)



%— — LUMO
8 Ez LP, _!H_. HOMO
O Thermal way @ Phifochemical way
W xeleted
Z & VufESH H et

:__- sg..supraFaci al R ":% §:"' suprafacfa.L
\ al .
Anfrafaci phetochemically allouoed .

Thevmally forbidden
(4+2) cyeloadditon Reacthion:-
The Diels- Alder reacion may also be anaj),,sgd by 3

similar consideration of melecular orbitals. of e#.sjlene_
and buladiene -

@ Thermal way (2) photochemical way

Exc;d'e.ﬂ’
HOMOD HOM™MO
| ) ¢ $ of Bukadi ene
supra -»?a,l =:=: suprafacial :-: :'-c- Awtratacial
LUMO [ :
:  Lumo
Thevmally 3llowed Photochemically

+obidden Reackon .




Woodward - HotFmann Ryles far Cyclead O,
L I+ Thermal photochemical

4N supra, antra Supra, supra
I‘ anira, supry . anira, ankra |
Tanaa  supra, supra | aupra, anira |
L__ N ~ antra, anira | avin, supra |
 Stereochemistry of gyc)oaddfﬁon Reackon - |

cloaddion Reachon s ™

Siereocbemishy of (2+2) cy
in photochemical reacHon bu} not in +herma) reachion.
H
cH CH3 P ~CH3 2N
Q) ph\c_/ H 3\c / b umms cHa +Phlu g
” + L’ —_— 'h.my uuncua H ".m3
" 75N\ ph o/ \cHqy H  chy Ph ChHy
i ':! cHa gh §“3
- = -~ 3 =
?@J Ph\c/H C“b\c s M hi Pe——f=~cha A Uy
|c| ’ : M Ne®T B 3 T M s
& 1 4’ ’ n Y €N Cug

Stereochemistty of (4-!—1) c.ycloaddfﬁon':--lhis reachan I's
Shereospecific and sl'e.reocham‘shj is maintained +hrought

+he reacHon. H
H\ ~co0Br W cootr
A
‘ G‘) ( + ” D i cooke
~ w/‘\cooEt
. H s -product
cls dienophile
H
2) _ H\C/cooc-,e- A w1 COOEL
C\ + " Y iy H
& /CNH cookr
Breoc $rans - produck

+rans- dn'e.hophl le

In above reacitons stereochemisiry of diemphile is

' retained.

al hhbu



€ c’»; COOCH
M c A
< + ) —
i
OOCH
CHy ¢ 13
' CH3 coo {3
ﬁ“ Hoe —
\c /C“.S C,'
| COOCH
N 3

' Ende Rule - The Diels Alder reach: on take place 3eoerall/
give endo adduct as major praduct-
o

@ - ¢° A D . & Endo addud' is
6

> \ o Exo adduct does
= not feymed.

o

secondary interach'on behoeen T- S)r-d'em Is
possible i endo adduct but in exo adduck
T- system interacken /s net PoS.Hble so 1} cam

not fermed .

<ome dienes which can give Diels -Alder Readions s

o & X O Cl

*IED jenes in +ransold £ does not glve reaction.
|

Jeoclnes

' In above examples sJ-ereocls;m.s&ry of diene s retained. |




scome dienophiles -
- -\Q\E,/
AA P Q) QY

Regioselectivity of Diels Alder Reachnn'-
Cxcloaddibion of an unsymme'}n‘ca.ll/ subshituted diene
and dienophile lead to regioisorer.

1- substituted butadiene give ovtho as 3 major product

2 - subshituted butadiene give para as 3 major product -

P Ph
| ph
- —_— e C\
cocMe

1 - substituted : .
Butadiene - Major mihor
Ph cooM P |
7 e h
\E'- + [r __A.__.’ D b Ph COOH(
COOMQ
e e minor.

Trhramolecular Diels -Alder Reachon :-

;: H
MNeORNe S
R~ ... B 4+
e
W H
5%

477 3

3

Examples of Diels Alder Regchon:'-

0 ,
Renzene
b2+ ) e
o]
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Exo
ma_,or mjnor
'?
o £xo minor
Endo o
major
COOH °: cooH ©
(o]
Examples of (2+2) cycloaddition!-
© ] H 3
1)) ha |
y 4L Tnteomplecutar |
: (212
o

o
Q e Tiramdleculor
e (242)
H. ol H. s0Ac
& ht. % Tidramolecudar
» QL-}:L)




13 hl' i cycleaddit -

Dipolar cycloaddnhon reachons are usefull for both synthesis
of heterocyclic compounds and Hor ¢-C bond Prmation
these reachons ave represented as 9iven below-

|,5-dipolar
I !
molecule b
@/ N\ ©® o S,

x —Y

X-———Y

The specles ? b - ¢ is called |,3 dlear molecuh and

-
- -
p— —

=Y is called dipolawophile.The |,2-dipolar molecule is

. it - - -

Isoelechronic with allylcarbanium and have four electrons in

'Pi system.All |,3-dipole contains 41T electrons in three P
obials of a,b andc-

‘some typical 1,3-dipolar species are given in table.

E

Molecdlar ovbitals of 1,3 -dipolar species -

T 8———8————8 — \ﬁ; Aribanding

| Name structure .

§*> Azoxy _f;;?_;;-,_@ - _N=§_?
[P i e =8
9 ozene @ . .. =22
4) Nrrous oxide R N_:__-_N....S”
'5) casbony] oxide >? °© S s :czi—o-
6) Nitvile oxide -—"c- —N— O —— -CE_'-N—-QH
3) Nibile amine _t—i—N e —c=N—N
3) Azides 5 —=}—R e NSK—N

8____,__8 4 W Nonbonding  HOMO

& 8 8 a Y Bonding

&



,j&-&ipolmr eyeloadd hon l's. +be~rmaJl/ alowed .

WMo
dipdarophile d
(H——
HOMD oF ' /1'
\ '3-dipd?‘r CH 7
" metecule NN

@) C"-;,_NQ_ : " cuz_:.-_ w-(:] e CH,_:%::%
(o)
/N% CH,— C.H'(o]
—> \ T o
G‘L_—m oj




| ¢ vele additon of alkehe wovh O.S.C)" -

. _ 'C/
/( - C A /f , .
¢ > O\ o
7N N
(o) o

Cyeloaddition of akene oh ozone'r ‘ )

Each of +hree oxygen atoms of ozone has elechropbilic

characler as evident by +he -Fonowirge resonabng ;hudrw'ci-
&£

o= %_.o@ 0—o o—©O
= \;84—% \\o &> \OOH \O.
\ﬁ’Jo\};D) Cl+2D \74—-0\
Cycloaddih o
AR T S
) 4-elechon
2 elechon ozonide -

Cheletropic reachons!-
Tn clelotopic reachon +wo 6 bonds +hak tewminate ab a

Single afem are made or broken duving 23 cohcerted rea®,
A o

7 — 4

(_ + So, S

3-sulfelene .
HoMO of Putadiene
O a®4— LUMO of S0z
0 b“\T§ \O

HOMD of ST,




