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Figure S1. Relative energies at 0 K in kcal/mol for CHsNH," calculated at CAM-B3LYP/6-
31G(d,p) and CBS-QB3 (bold) level of theory
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Figure S2. Relative energies at 0 K in kcal/mol for CH3OH" calculated at CAM-B3LY P/6-
31G(d,p) and CBS-QB3 (bold) level of theory
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Figure S3. Relative energies at 0 K in kcal/mol for CHsF" calculated at CAM-B3LYP/6-31G(d,p)
and CBS-QB3 (bold) level of theory



Table S1. Branching of the Reactive Trajectories for CHzX" (X= NH,, OH and F)

molec_ular orientation | field strength and total unreactive rgimc;n re:ft‘:[g?n CHX" + CH3" + X | CHXH" CHy' | HCX"+
SPecles pulse shape trajectories | trajectories pulse pulse H +HX H,
0.07 au, cosine sq 100 89 6 5 11 0 0 0 0
random 0.05 au, trapezoid 200 172 3 25 26 0 1 0 1
CHsNH," 0.07au, trapezoid 183 81 14 88 93 1 2 0 6°
aligned 0.05 au, trapezoid 199 81 6 112 100 2 7 0 9
0.07 au, trapezoid 161 7 18 136 97° 5 1 0 51°
0.07 au, cosine sq 98 59 11 28 30 0 0 0 9
random 0.05 au, trapezoid 199 129 9 61 58 0 3 0 9
CH;OH* 0.07 au, trapezoid 162 44 37 81 91° 1 3 0 23°
aligned 0.05 au, trapezoid 198 55 9 134 102 0 12 0 29'
0.07 au, trapezoid 160 13 34 113 95 4 6 0 42°
0.07 au, cosine sq 90 50 6 34 33 0 2 2 3
random 0.05 au, trapezoid 194 128 10 56 50 1 5 0 10
CHsF* 0.07 au, trapezoid 145 32 33 80 20 2 3 15
aligned 0.05 au, trapezoid 199 61 0 138 100 6 10 1 21
170 5 44 121 111 11 4 10 29

0.07 au, trapezoid

Trajectories with sequential dissociations have been classified according to the first dissociation event. #10 trajectories dissociated into HCNH+ + H +

H2, which have been combined to H elimination, 2 trajectories dissociated into CHO™ + H + H, which have been combined to H elimination, 4

trajectories dissociated into HCNH" + H, + H, which have been combined to H, elimination. “35 trajectories dissociated into HCNH* + H, + H, which
have been combined to H2 elimination. ®13 trajectories dissociated into CHO" + H, + H which have been combined to H, elimination. 4 trajectories

dissociated into CHO" + H, + H which have been combined to H, elimination. 91 trajectory dissociated into CHO" + H, + H which has been combined
to H, elimination.
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Figure 4. Infra-red (IR) intensities for CHsNH," (blue), CH;OH™ (red) and CH3F" (green) (a)
rotationally averaged and (b) with the C-X bond aligned with the laser polarization.



GaussView Images of optimized geometries and Coordinates (CBS-QB3)

Methylamine monocations surface
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CHoNH,"

SCF energy: -94.793734 au
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CHNH;3"

SCF energy: -94.302372 au
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CHNH,"

SCF energy: -93.760793 au

IT=ZTO

0.71055800
1.57461200
-0.52878200
-0.95111900
-1.18536800

-0.15558400
0.50794500
0.03060100
0.97031400

-0.75896200

0.00000000
-0.00017500
0.00011800
-0.00024800
-0.00040100

CH,NH"

SCF energy: -93.751589 au

IZTTITO

0.03041500
-0.92253400
0.97712800
0.03041500
-0.44998700

-0.60015800
-1.16367300
-1.16268100
0.62803400
1.53106700

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000



HCNH"

SCF energy: -93.193262 au
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TS2

SCF energy: -94.816109 au
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TS6

SCF energy: -94.874621 au
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TS8
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Methanol monocations surface

GaussView images and coordinates of the geometries optimized at CBS-QB3 level of theory for
methanol monocations are available in supporting information of our earlier publication (J. Phys.
Chem. A 2014, 118, 1769. ) for free of charge. (Copyright 2014 American Chemical Society)
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Methy!| fluoride monocations surface
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