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Fig. 1. Optimized structures of the reactant complex (Isoprene + Cl˙), transition states (TS1a, TS1b, TS1c, and TS1d) and intermediates (I1a, I1b, I1c, and I1d) for the reaction of isoprene with the addition of Cl radical at C1, C3, C4, and C5 positions.
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Fig. 2. Relative energy profile corresponding to the reaction of isoprene with Cl radical at C1, C2, C3, and C5 positions calculated using M06-2X/6-311+G* level of theory.
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Fig. 3. Optimized structure of the intermediate complexes, transition states (TS2a, TS2b, TS2c, and TS2d) and criegee intermediates (I2a, I2b, I2c, and I2d) for the reaction of Cl-isoprene adduct radicals with the addition of O2 molecule at C4, C5, C1, and C3 positions.
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Fig. 4. Relative energy profile for the secondary reaction of I1a, I1b, I1c and I1d with O2 molecule at C4, C5, C1, and C3 positions calculated by using M06-2X/6-311+G* level of theory
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Fig. 5. Optimized structure of the intermediate complexes, transition states (TS3a, TS3b, TS3c, and TS3d) and intermediates (I3a, I3b, I3c, and I3d) for the reaction of chloroalkenyl peroxyradical with the addition of NO radical.  
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Fig. 6. Relative energy profile for the subsequent reaction of I2a, I2b, I2c, and I2d with NO radical calculated by using M06-2X/6-311+G* level of theory.
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Fig. 7. Optimized structure of the intermediates (I4a, I4b, I4c, and I4d), transition states (TS5a, TS5b, TS5c, and TS5d) and products (P1, P2, P3 (MVK), and P4 (MACR)). 
[image: F:\correction\relative energy graph\p1234.jpg]










Fig. 8. Relative energy profile for the product (P1, P2, P3, and P4) calculated by using M06-2X/6-311+G* level of theory.

	[image: F:\correction\relative energy graph\structure\CH2OO.jpg]I6 + H2O

	[image: F:\correction\relative energy graph\structure\tsI7a.jpg]TS7a

	[image: F:\correction\relative energy graph\structure\I7aa.jpg]I7a (HMHP)


	[image: F:\correction\relative energy graph\structure\tsI7a.jpg]TS8a

	[image: F:\correction\relative energy graph\structure\p5.jpg]P5

	[image: F:\correction\relative energy graph\structure\I6c.jpg]I6c + H2O


	[image: F:\correction\relative energy graph\structure\TS7b.jpg]TS7b

	[image: F:\correction\relative energy graph\structure\I7b.jpg]I7b

	[image: F:\correction\relative energy graph\structure\TS8b.jpg]TS8b


	[image: F:\correction\relative energy graph\structure\P6.jpg]P6 (MVK)

	[image: F:\correction\relative energy graph\structure\I6d+h2o.jpg]I6d+H2O

	[image: F:\correction\relative energy graph\structure\TS7c.jpg]TS7c


	[image: F:\correction\relative energy graph\structure\I7c.jpg]I7c

	[image: F:\correction\relative energy graph\structure\Ts8c.jpg]TS8c

	[image: F:\correction\relative energy graph\structure\P7.jpg]P7 (MACR)



Fig. 9. Optimized structure of the intermediate complexes (I6 + H2O, I6d+H2O), Intermediates (I7a, I7b & I7c), transition states (TS7a, TS8a, and TS8c) and Products (P6 (MVK) and P7(MACR)) for the reaction of chloroalkenyl peroxyradical with the addition of NO radical.
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Fig. 10. Relative energy profile for the intermediate (I7a, I7b and I7c) calculated by using M06-2X/6-311+G* level of theory.
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Fig. 11. Relative energy profile for the product (P5, P6 and P7) calculated by using M06-2X/6-311+G* level of theory.
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Fig. 12. Arrhenius plot for the reaction of isoprene with the addition of chlorine (Cl) radical at C1, C3, C4, and C5 positions.
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Fig. 13. The branching ratio plot for rate constant associated with formation of I1a, I1b, I1c and I1d.
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Fig. 14. Reaction force profile for the isoprene with the addition of chlorine (Cl) radical at C1, C3, C4, and C5 positions computed at M06-2X/6-311+G*.	




Reactant
TS
Product
Reactant
TS
Product
TS
Product
Reactant
TS
Product
Reactant
P3
P4
P6
P7











Figure 11: Reaction force profile for the isoprene with the addition of chlorine (Cl) radical at C1, C3, C4, and C5 positions computed at M06-2X/6-311+G*.










[bookmark: _GoBack]Fig. 15. Reaction force profile for the potential end products P3, P4, P6, and P7 computed at M06-2X/6-311+G*.	
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Scheme 1. Mechanism for the reaction of isoprene with Cl radicals and their subsequent reactions with the addition of O2, NO, and H2O molecule.
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