
 

Organic Photochemistry and Pericyclic Reactions 

Answers 

 

1. Find out the major product & provide mechanism? 

a)

 

Mechanism: 

O O
 - cleavage - CO

*

 

b)
 

Mechanism: 

O  - cleavage O - CO*
 

c)

O

H

 

Mechanism: 

O

*  - cleavage

O

H- abstraction
O

H

 



d)

O

O  

Mechanism: 

O
OH *  - cleavage

O
OH

O
OH

O

OH

O

O  

2. Give mechanism for the given transformation. 

O

*

O

OH

O

H
 - H abstraction

OH

O

 - cleavage

OH

O

H

 H abstraction

OO

a)

 

O

b) *
O O

H- abstraction
from solvent

OH

 

O

O

c)
*

O

O

- CO

O

O
CH3OH OCH3

HO

 

O

d) *
H

O

H

H- abstraction
OH OH O

 

3. Complete the following reaction & give their mechanism? 



Ph Ph

O

a)
O

H

Ph
Ph

h 

 

Hint: Mechanism involves Peterno Buchi reaction followed by oxetane ring opening  

Ph Ph

O O

H

Ph
Ph

O

Ph

Ph

h

unstable

+

 

 

O
CO2EtEtO2Cb)

O

COOEt

COOEt

h 

 

Mechanism: 

O
CO2EtEtO2C

O

COOEt

COOEt

[2 + 2] cycloaddition

h
 

N

c)
N

Ph

h 

 

Mechanism: 

N

Ph
N

Ph

N

Ph

h

[2 + 2] cycloaddition

 



O

h d)
OH

O O O

OOH

 

 

4. Write the possible mechanism for the following photochemical transformation. 

OCH3

*
H3CO

or
H3CO

OCH3OCH3

a)

 

b)
A A*

A A

 



PhPh
c)

A A*

PhPh

O2 A A

PhPh
O O

PhPh
OO

O O

Ph
Ph

Ph
Ph

 

C6H5H

HC6H5
N

d)
* C6H5H

HC6H5
N

H+ transfer

H

C6H5H

HC6H5
N

H

C6H5H

HC6H5

H

N

 

 

 

5. Write the major product. 

Hint: These examples follow Photo intramolecular cycloaddition 

h

Sensitizer
a)

 

h

Sensitizer

b)

 



c) h

Sensitizer

 

6. Write the major product & provide mechanism 

a. Hint: Alkyl Aryl thiones having δ CH bond undergo intramolecular H abstraction 

S

ha)

S

S0 S2

H
HS

 

b. Hint: Aromatic thiones with vacant peri – position undergo reductive cyclization 

S Ph

h
b)

S Ph
*H

Ph
S

H

 

 

7. Find out the products in the following transformation. 



N

Ph

MeO2C
CO2Me

CO2EtEtO2C

A B

a)

 4
s +  2

s

4e- conrotatory

electrocyclic

N

CO2Me

CO2Me Ph

N

Ph

MeO2C CO
2M
e

CO2Et
CO2
Et

CO2EtEtO2C

N

Ph

PhPh

CO2EtEtO2C



c) N

Ph

Ph
Ph

4e- conrotatory

electrocyclic

CO2EtEtO2C

PhN

Ph

Ph

CO2Et
CO2Et

N

CO2Et

HH

C

N

CO2Et

D

b)

N

CO2Et

disrotatory

photochemical 8e- 
electrocyclic

disrotatory

thermal 6e- 
electrocyclicH

H

H H
N

H

H
CO2Et

 

N

Ph

PhPh

CO2EtEtO2C



c) N

Ph

Ph
Ph

4e- conrotatory

electrocyclic

CO2EtEtO2C

PhN

Ph

Ph

CO2Et
CO2Et

 

 

8)  Suggest mechanism for the following transformation. 

Hint: Rosebengal generates singlet oxygen  

O

O
a)

1O2

O

O
O

O O

O

H

H

O

O

 

1O2b)

O
O

H
OH

O

 



1O2c)
H

H
O O OOH

1O2

OOH

OOH  

 

9. Predict the major product. 

a. O

O  

NMe2

b.

NEt2

- Et2NH

 

O

CH2

CH2

c.

O  

OCOMe

O

h

cyclohexane

d.

O

OCOMe

 

 

10. Complete the given reaction and give the mechanism. 

Hint: Di-π methane rearrangment 



h1

2

3

4

5 bond formation

between C2
and C4

bond breaking between C3 and C4

bond fromation between  C4 and C5

Fromation of bond between C3 and C1

a.

 

 

 

 

1

2 3

4
5

h
b.

T1 Sens

bond formation

between C2
and C4

1

2 3

4
5

bond breaking between C2 and C3

bond fromation between  C3 and C5

 

1

2
3

4
5

T1 Sens

bond formation

between C2
and C4

h
c.

1

2
3

4
5

bond breaking between C2 and C3

bond fromation between  C3 and C5

 

 

d. Hint: Oxa Di-π Methane rearrangement 



O

h
d.

O O
O

H

 

11. Write all the four products obtained in the given reaction 

h
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H  

12. Find out the product A and B in the given transformation and explain the difference in the 
photoreaction 

H
Ph

O

H

h

(CH3)2CHOH
A

H
Ph

O

H

h

(CH3)2CHOH

B

Ph

O

HO

Ph

a.

b.

 

Hint: In the case of cis transformation i.e. ‘a’ γ- H abstraction is possible where as in trans it 
is not possible (not spatially close)  



O

H h

*O

H H- abstraction

HO

A

Ph

O

HO

a.

 

*
Ph

O

h H Ph

O

C OHH *

OH

Ph

C O

H

OH

Ph

H

 

13. Find out the product missing in the given transformation 



h B

HH

nm

C

A

H
H

1, 2- H shift

bond breaking

1, 3 bonding

D

E

nmh

cycloaddition

 

 

14. Predict the major product for the given transformation 

N

N

N

h
a.

- N2
 

Hint: N2 extrusion occurs upon irradiation of pyrazolines  

N N

h
b.

N
N

 



N2

O

h
c.

O

- N2

COOH

 

Hint: Photo Wolff rearrangement: Singlet carbene formed by loss of N2 is stabilised by 
rearrangement to ketene. 

15. Predict the product of the following transformations 

O

OAc
O

h
a.

O

Me Me

O

OAc

O
MeMe

O

AcO

h

O

Me

O

Me
 

O

CN

COOCH3

hb.

O

CN

COOCH3

O

CN

COOCH3

1,2 shift of 
Me group

O

CN

COOCH3

H

CN

COOCH3

OH

 



h

O

OAc

c.

O

O

O

O

O

O
H

OH

OAc

 

16. Find the intermediates formed during the following transformation 

A

S

B
C

S

S
S S S

S

S

S
S S

S

S

S

- S

S
S

S

 

17. Predict the stereochemistry of the following pericyclic reaction 

a. h

disrotatory 
electrocyclicH H H H

`12 e- (4n )

retention cis  

h
b.

6 e- (4n + 2 )
conrotatory
 electrocyclic

H

H

 

N

R

c.

H H

N

R

H H

h

6 e- (4n + 2 )
conrotatory
 electrocyclic  

18. Predict the structure of ‘A’ and ‘B’ in the given transformation. 



Ph

A B

hv
Ph

cis-trans

hv
H

H

O

19. Predict the product 

a.
380 oC

1

2

3

1

2

3  

Hint: Cope rearrangement 

OH

KH, dioxane
b.

O
1

2

3

12

3 Anionic oxy - cope 
rearrangement

O

H+

OHO  

1
2

3

1 2
3

c.
Ph

1
2

3

Ph

 

d.
1

2
3

1 2

3

 

 

 



20.  Predict the product. 

a.

O
1

2

3

1

2
3

O

 

1 2
3

12

3

O

b.

CHO

 

O

c. 1
2

3

1
2

3
CHO

 

21. Write the product and give their mechanism. 

 

Ha.

[1, 7] Antarafacial
 

b.
[1, 7] Antarafacial

O D
O

D

 

H3C

H3C H

H

c. H

H

[1, 5]
1

2
3

4
5

 

H
H

hv
d.

Photochemical suprafacial

[1, 7] shift

HH
 



22. Write the major product    

Hint: Diels Alder reaction                       

MeO

O

O

a.

MeO

O

O

 

 

Cl
Cl

Cl
Cl

Cl

Cl

O

O

O

b.

O

Cl Cl

Cl
Cl

Cl Cl

O

O

 

OO

OMe

OMe

c.

OO

OMe

OMe

 

23. Find out the A and B in the following transformation. 

HO

OCH3

HO

OCH3

HO

OCH3

electrocyclic
 ring opening

Intramolecular
 Diels Alder

 



24. Find out A and B in the following transformation. 

O

A B

H

O O

 

25. Find out the A and B in the following transformation. 

S O

O

Ph

Ph
A

B

O

O

Ph

Ph

chelotropic
elimination

O

O

Ph

Ph

 

 

26. Find out the intermediates. 

Hint: Benzyne is produced by diazotisation of anthranalic acid 



NH2

OH

O

A

B

RONO

N

O

O

N

 

27. Find out the product. 

a. O

O  

COOEt

b.

COOEt  

c.

NMe2 NEt2

- Et2NH

 



COOMeMeOOC

d.

COOMeCOOMe  

 

28. Find out the product. 

N

S

Ph N C O
a.

-H2O

N

S

O

Nitrile Oxide

N

S

O
N

S

O H
H

H

Intramolecular

1, 3 dipolar addition

1, 3- Dipolr species
having dipolariphilic part

O

O

 

N

O-
A

B

C

Zn/AcOH

b.

1, 3 dipolar addition

N O N O

NH OH

 



c. C6H5

H3C NHOH / OH-

A B

OHC H2C CH2C6H5
H
C N

O
O

N

Ph

29. Predict the product. 

HC C COOMe

a.

C6H5

C

C6H5

N N
N

N

COOMe

Ph
Ph

1, 3 dipolar addition

 

O2N N +b. N N

N
N

N

O2N  

H3C

OCH3

1 mole

ozone

c.

H3C

OCH3

O

O
O

O
H3C

OCH3

CHO  

30. Predict the major photoproduct. 

a.

CO2H

H3C

H

H H

H3C

O2 / hv ,Rose bengal

CO2H

H3C

H

H H

H3C

HOO

 

b.

H
+

MeOOC

200oC

COOMe

 

 


