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Scheme S1. Detailed dissociation mechanism of [FGW,']". Upper numbers are the relative
enthalpies (AH%) and free energies (AG%gs, in parentheses) determined at the MO06-2X/6-
311++G(d,p) level while the lower numbers are those determined at the B3LYP/6-31++G(d,p)
level. All energies in kcal mol™ are relative to the [FGW,"]*
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Scheme S2. Dissociation mechanisms of [FG,"W]" leading to the formation of (A) [z3 - H]"" and
[z: — H]*" ions and (B) [z, — H]"" ion. Upper numbers are the relative enthalpies (AH%) and free
energies (AG%ygs, in parentheses) determined at the M06-2X/6-311++G(d,p) level while the
lower numbers are those determined at the B3LYP/6-31++G(d,p) level. All energies in kcal
mol ™ are relative to the [FGW,]"
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Scheme S3. Mechanism for the loss of CO, from [zz — H]™" derived from [FG,"W]". Upper
numbers are the relative enthalpies (AH%) and free energies (AG°,gg, in parentheses) determined
at the MO06-2X/6-311++G(d,p) level while the lower numbers are those determined at the
B3LYP/6-31++G(d,p) level. All energies in kcal mol* are relative to the [FGW,"]* ion.
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Scheme S4. Proposed mechanisms for the loss of NH,CH*COOX from the (A) [z, — H]*" ion
derived from [FG,"W]" and (B) [zs — H]"" ion derived from [F;"GW]".
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Scheme S5. Detailed dissociation mechanism of [F."GW]". Upper numbers are the relative
enthalpies (AH%) and free energies (AG%gs, in parentheses) determined at the MO06-2X/6-
311++G(d,p) level while the lower numbers are those determined at the B3LYP/6-31++G(d,p)
level. All energies in kcal mol™ are relative to the [FGW,"]*
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Figure S1. CID spectra of (A) [FAW,]" and (B) [FAWL"]" radical cations
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Figure S2. CID spectrum of [bs — H]** radical cation derived from [F.GW]**
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Figure S3. CID spectra of [GA, W] [AG,W]', [GG," W], [GG,"W-OMe]" as well as the [z,—

H]** derived from [FG,"W]" and [GG,"W-OMe]".
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Figure S4. CID spectra of [FGW.crz)]”, [F,GW-OMe]" [FcAw-meW]" and [F AW-OMe]".
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Table S1. Relative enthalpies (AH%) and free energies (AG®,gs, in parentheses) of the minima and
transition structures shown in Scheme 1-4 determined at various level of theory. All energies are
in kcal mol™.

MO06-2X/6-311++G(d,p)® B3LYP/6-31++G(d,p) M06-2X/6-31++G(d,p)

[FGW,T* 0.0 (0.0) 0.0 (0.0) 0.0 (0.0)

[FGWN'T' 24.0 (20.5) 17.0 (13.6) 24.4 (20.5)
[FG,"W]* 10.3 (8.1) 4.8 (2.7) 9.6 (7.1)

[FGW]* 24.7 (24.6) 32.7 (32.6) 23.9 (24.4)
TS-AB 31.1 (29.1) 28.1 (26.1) 31.3 (29.8)
TS-AC 45.5 (42.8) 34.6 (31.9) 45.8 (42.6)
TS-BC 47.1 (47.0) 42.4 (42.2) 45.8 (45.2)
TS-BD 61.3 (62.3) 59.6 (60.6) 61.0 (62.1)
| 8.1(7.8) 6.0 (5.8) 7.2(6.7)

I 18.8 (6.7) 10.0 (-2.2) 22.6 (10.4)
1l 28.4 (15.0) 14.3 (0.9) 31.7 (18.6)
v 18.8 (2.3) 0.0 (-16.9) 22.1 (6.5)
V 44.7 (19.6) 25.9 (0.4) 47.9 (22.1)
VI 47.5 (22.0) 27.7 (2.1) 485 (22.9)
VI 22.9 (20.5) 20.4 (18.0) 23.6 (20.9)
VI 17.9 (15.4) 12.6 (10.1) 18.0 (15.0)
IX 18.0 (6.3) 6.3 (-5.4) 19.7 (7.8)
X 34.3 (21.7) 19.2 (6.6) 35.4 (22.5)
XI 43.3 (30.3) 27.2 (14.2) 43.4 (30.1)
XII 29.6 (15.4) 3.7 (-10.6) 315 (16.9)
X1 49.7 (23.9) 21.9 (-4.0) 51.7 (25.0)
X1V 49.2 (24.5) 20.8 (-3.9) 50.4 (24.9)
XV 27.9 (25.5) 20.4 (18.0) 28.3 (25.8)
XVI 24.8 (24.9) 28.3 (28.4) 26.2 (25.8)
XVII 19.1 (19.2) 22.3 (22.3) 19.2 (18.7)
XV 33.2 (32.5) 35.7 (35.0) 34.1 (33.1)
X1X 28.1 (24.2) 21.5 (17.6) 27.8 (25.1)
XX 445 (30.7) 34.7 (20.9) 46.0 (32.0)
XXI 28.8 (15.9) 22.3 (9.4) 29.7 (16.0)
XXII 17.1 (14.2) 11.7 (8.8) 17.2 (14.4)
XX 51.9 (47.0) 41.9 (37.3) 52.6 (48.2)
XXIV 60.6 (48.3) 48.4 (36.1) 62.0 (49.4)
XXV 10.7 (6.6) 2.6 (-1.6) 11.3 (8.0)
XXVI 28.1 (16.2) 12.0 (0.0) 27.3 (15.6)
XXVII 51.6 (38.5) 34.1(21.1) 52.9 (38.8)
XXV 60.2 (36.2) 42.1 (18.3) 55.3 (32.4)
XXIX 84.9 (60.4) 64.0 (39.5) 86.6 (61.3)
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MO06-2X/6-311++G(d,p)?

B3LYP/6-31++G(d,p)

MO06-2X/6-31++G(d,p)

TSI
TS-11
TS-111
TS-1V
TS-V
TS-VI
TS-VII
TS-VIII
TS-1X
TS-X
TS-XI
TS-XI1
TS-XI1
TS-XIV
TS-XV
TS-XVI
TS-XVII
TS-XVIII
TS-XIX
TS-XX
TS-XXI
TS-XXII

9.8 (9.8)
40.3 (39.0)
27.7 (15.6)
28.8 (15.3)
28.0 (26.1)
42.0 (40.0)
35.4 (31.2)
38.2 (26.0)
44.3 (31.8)
47.2 (34.5)
35.3 (34.9)
36.2 (35.8)
34.7 (35.2)
33.7 (33.6)
47.2 (46.0)
57.9 (58.7)
51.8 (48.4)
71.1 (67.0)
73.6 (71.1)
52.5 (39.9)
85.5 (72.5)
78.4 (63.8)

10.1 (10.0)
34.8 (33.5)
15.5 (3.5)
15.0 (1.0)
24.2 (22.4)
36.3 (34.4)
19.6 (15.5)
20.2 (8.1)
29.2 (16.7)
29.2 (16.5)
31.4 (31.0)
34.5 (34.1)
36.1 (36.6)
36.2 (36.1)
44.1 (42.9)
60.9 (61.8)
43.2 (39.8)
46.9 (42.8)
62.8 (60.3)
34.7 (22.1)
68.1 (55.1)
61.0 (46.5)

9.9 (9.9)
40.1 (39.5)
31.7 (18.6)
32.8 (19.0)
28.2 (26.2)
41.3 (39.9)
39.5 (37.8)
39.2 (26.3)
45.8 (32.8)
48.4 (35.0)
34.9 (34.6)
37.8 (37.4)
35.8 (36.0)
34.3 (33.2)
46.4 (45.9)
57.7 (57.8)
52.6 (49.4)
73.7 (70.0)
73.1 (70.0)
52.3 (39.6)
85.3 (73.4)
76.8 (66.0)

®Single-point energies based on the geometry optimized at the B3LYP/6-31++G(d,p) level
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