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SUPPLEMENTARY INFORMATION
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Table 1-S: Optimized geometry parametersa,b for CF3OOCl and CF3OClO

Parameter
CF3OOCl
CF3OClO

r (C-O1) 
1.363 (1.390)
1.363 (1.362)

r (O1-O2) / (O1-Cl)
1.380 (1.459)
1.671 (1.900)

r (O2-Cl)
1.672 (1.724)
1.506 (1.509)

r (C-F1)
1.302 (1.330)
1.300 (1.335)

r (C-F2)
1.307 (1.335)
1.312 (1.350)

r (C-F3)
1.305 (1.333)
1.305 (1.347)

( (O2O1C) / (ClO1C)
108.5 (105.5)
115.7 (109.2)

( (ClO2O1) / (O2ClO1)
109.0 (107.3)
111.6 (116.3)

( (F1CO1)
105.7 (104.5)
106.8 (107.5)

( (F2CO1)
111.8 (112.2)
111.0 (112.5)

( (F3CO1)
111.7 (112.0)
111.8 (112.5)

( (F1CO1O2) / (F1CO1Cl)
179.1 (178.2)
178.6 (178.3)

( (F2CO1O2) / (F2CO1Cl)
 -61.6 ( -62.8)
-62.4 (-62.3)

( (F3CO1O2) / (F3CO1Cl)
 59.9 (  59.2)
  58.5 (  58.3)

( (ClO2O1C) / (O2ClO1C)
109.2 (104.8)
-88.5 (-85.9)

a Bond lengths r are in Angströms, bond angles ( and dihedral angles ( are in degrees

b HF/6-31G(d) values with MP2(full)/6-31G(d) in  parentheses

Table 2-S : Calculated vibrational frequenciesa for CXnOm and CF3O2Cl species

Species
Vibrational Frequencies

CH3O2
161, 478, 950,1142,1143,1199,1439,1457,1470,2896,2973,2987

CF3O
223, 411, 572,  583,  607,  883,1275,1278,1310

CF3O2
121, 279, 420,  442,  571,  593,  687,  878,1125,1250,1289,1341

1CF2O2
116, 182, 229,  571,  650,  775,1006,1392,1853

3CF2O2
101, 303, 459,  561,  641,1061,1115,1237,1306

CF3OOCl
  73,   90, 261,  298,  420,  477,  575,  612,  663,  777,  878,1039,1256,1282,1326

CF3OClO
  51,   93, 193,  272,  384,  446,  528,  605,  648,  756,  810,  909,1218,1273,1325

CF2OO..FCl
123, 157, 226,  258,  338,  348,  385,  509,  574,  686.  810,  908,1337,1418, 628i

CF2O..FOCl
130, 203, 222,  243,  275,  302,  365,  545,  607,  716,  834,  868,1202,1500, 674i

a HF/6-31G(d) frequencies scaled by 0.8929

Table 3-S : Optimized geometry parametersa,b for CXnOm species

Parameter
CH3O2
CF3O
CF3O2
1CF2O2
3CF2O2

r(CO1)
1.416 (1.450)
1.353 (1.366)
1.373 (1.414)
1.175 (1.231)
1.366 (1.408)

r(O1O2)
1.301 (1.311)

1.314 (1.333)
1.702 (1.435)
1.319 (1.340)

r(CX1)
1.080 (1.089)
1.307 (1.336)
1.300 (1.326)
1.277 (1.302)
1.298 (1.321)

r(CX2)
1.081 (1.089)
1.308 (1.337)
1.304 (1.328)
1.268 (1.287)
1.303 (1.325)

r(CX3)
1.081 (1.089)
1.308 (1.337)
1.304 (1.328)



((O2O1C)
110.9 (110.1)

110.6 (108.9)
114.5 (114.6)
109.4( 107.6)

((X1CO1)
105.6 (105.0)
106.7 (105.8)
106.1 (105.0)
123.0 (120.2)
108.6 (107.5)

((X2CO1)
110.0 (109.0)
111.3 (111.8)
111.1 (110.8)
126.4 (125.9)
113.1 (112.7)

((X3CO1)
110.0 (109.0)
111.3 (111.8)
111.1 (110.8)



((X1CO1O2)
180.0 (180.0)
180.0 (180.0)
180.0 (180.0)
180.0 (180.0)
-168.0 (-167.3)

((X2CO1O2)
 60.9 ( 60.6)
 60.2 ( 60.4)
 60.6 ( 60.8)
    0.0 (    0.0)
   67.4 (   68.7)

((X3CO1O2)
-60.9 (-60.6)
-60.2 (-60.4)
-60.6 ( -60.8)



a Bond lengths r are in Angströms, bond angles ( and dihedral angles ( are in degrees

b HF/6-31G(d) values with MP2(Full)/6-31G(d) in parentheses

Table 4-S: Optimized geometry parametersa,b for the transition states involved in the reaction pathways (2b) and (2d)

Parameter
CF2O..FOCl
CF2OO..FCl

r (C-O1)
1.259 (1.259)
1.214 (1.224)

r (O1-O2) / (O1-Cl)
1.448 (1.445)
2.438 (2.289)

r (C-F1)
1.284 (1.293)
1.307 (1.319)

r (C-F2)
1.285 (1.289)
1.317 (1.332)

r (C-F3)
1.581 (1.952)
1.607 (1.908)

r (F3-Cl) / (O2-Cl)
1.895 (1.940)
1.490 (1.542)

( (O2O1C) / (ClO1C)
105.5 (105.6)
108.2 (105.5)

( (F1CO1)
115.6 (117.5)
120.4 (123.0)

( (F2CO1)
120.5 (125.1)
119.8 (122.6)

( (F3CO1)
105.9 ( 96.3)
108.3 (103.3)

( (ClF3C) / (O2ClO1)
123.4 (108.2)
 92.0 ( 95.1)

( (F1CO1O1) / (F1CO1Cl)
195.6 (198.2)
139.3 (153.7)

( (F2CO1O2) / (F2CO1Cl)
 57.8 ( 39.6)
-83.3 (-54.0)

( (F3CO1O2) / (F3CO1Cl)
-54.0 (-59.6)
  27.8 (  50.6)

( (ClF3CO1) / (O2ClO1C)
 30.7 ( 61.4)
-18.8 (-35.5)

a Bond lengths r are in Angströms, bond angles ( and dihedral angles ( are in degrees

b HF/6-31+G(d) values with MP2(Full)/6-31+G(d) in parentheses (note diffuse functions ) 


