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Imaging the Infrared Multiphoton Excitation and Dissociation of Propargyl Chloride

Casey D. Foley, S. Tahereh Alavi, Baptiste Joalland, Bernadette M. Broderick,

Nureshan Dias and Arthur G. Suits

We found two dissociation pathways for propargyl chloride through which it is dissociated to linear C3H,
and HCI. Our calculations show a third reaction pathway with higher barrier energy in which cyclic C3H, is
produced. The geometry of structures at ground electronic state were optimized using DFT-WB97xD/cc-
pvDz and also CBS-QB3. The structures of transition states were confirmed by Intrinsic Reaction
coordinate (IRC) calculations. The optimized geometry of reactant, transition states and products with
these two levels of theory as well as IRC pathway of the roaming transition state are given below:
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Pathway 2:

Z-matrix:

DFT-WB97xD/cc-pvDz

cl

-4.27598500

-2.24304300

-3.57298700

-4.61281700

-4.02201000

-2.83351300

-1.78946600

0.84154600

2.70854200

2.44849900

1.97933700

1.40736400

1.86156100

0.67933900

Transition state 2

-0.83078000

0.38087300

1.68777300

1.09616200

0.05294600

0.73671200

1.58049900

Cl

CBS-QB3:

-1.70010500
-0.21015900
-0.77771900
-1.74437100
-1.38406400
-0.28342600

1.36230300

1.62735200

-0.14616900

-1.23802300

-0.61946400

0.61369000

-0.06785700

0.01168400

-0.22351700

1.65885400

0.24962400

-0.38130300

-0.06448900

0.57846600

-0.14594100



Z-matrix:

DFT-WB97xD/cc-pvDz

cl

1.85869000

0.22925200

1.85874700

1.43553500

1.43554200

0.34002700

-1.36548900

-1.59642600

0.00000300

1.59639500

0.65476700

-0.65476500

0.00000000

0.00000100

Product 2

-0.49060700

1.66331500

-0.49062300

-0.16066600

-0.16066800

0.57768700

-0.13060000

cl

CBS-QB3:

1.85233900
0.23098700
1.85243000
1.43266500
1.43267500
0.34018400

-1.36287700

-1.58675500

0.00000700

1.58669400

0.65027900

-0.65028100

0.00001100

0.00000000

-0.48545400

1.65374500

-0.48551000

-0.16058300

-0.16057700

0.57514700

-0.12980600



Z-matrix:

DFT-WB97xD/cc-pvDz

cl

-2.54715400

1.92848700

-2.75611200

-2.12702500

-2.03908000

-0.80518400

0.45464400

-0.86054800

-0.49885500

0.55901900

0.03604900

-0.56120500

-0.45452500

-1.31978700

Transition state3

0.33458300

2.25159200

3.13212200

2.42112400

1.24395900

2.02538300

2.55834000

JJ

Cl

CBS-QB3:

2.08527400
-2.34421800
2.08527500
1.52945900
1.52945900
0.28286800

-1.28688500

-1.56847400

0.00000000

1.56847400

0.65811100

-0.65811100

0.00000000

0.00000000

-0.17933600

1.24650000

-0.17933500

-0.02582400

-0.02582400

0.36101400

-0.16141300



Z-matrix:

DFT-WB97xD/cc-pvDz

C -0.66501000
C 0.66501000
C 0.00000000
H -1.60452800
H 1.60452800

Cyclic C3H,

-0.31962400 -0.00000100
-0.31962400 0.00000300
0.93885000 -0.00000400
-0.86385300 -0.00000100

-0.86385300 0.00000800

CBS-QB3:

-0.66131300
0.66131300
0.00000000
-1.59649300

1.59649300

-0.32400600 -0.00000100
-0.32400600 0.00000300
0.93579800 -0.00000400
-0.86335700 -0.00000100

-0.86335700 0.00000800



Pathway 3:
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IRC pathway (for Roaming transition state):
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