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A. Energy Data for Fragmentation reactions a(‘), b(‘), c(‘)

For the fragmentation reaction of 1a, refined energies were obtained by CCSD(T)/6-311G(2d,2p) single point calculations. Additionally, G2 values were calculated in order to validate the results obtained at the CCSD(T) level of theory. For the corresponding methyl-phenyl substituted monocation 1c and its related fragmentation products, B3LYP/6-31G(d) calculations were performed. The spin-unrestricted formalism of the corresponding methods was used to calculate the triplet products of the fragmentation processes.
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Table 1. Fragmentation energies [kcal/ mol] for the three possible [2+1] cycloreversions (a) – (c) of 1a.

	Fragmentation
	
	
	Methods
	

	
	
	MP2[a]
	CCSD(T)[b]
	G2

	a
	PH (S)
	103.6
	103.6
	98.0

	
	PH (T)
	63.9
	73.4
	73.6

	b
	CH2 (S)
	128.0
	131.2
	120.0

	
	CH2 (T)
	108.4
	119.6
	113.3

	c
	[PH2]+ (S)
	88.1
	92.1
	88.6

	
	[PH2]+ (T)
	97.9
	108.9
	109.0


[a]Level of optimization using the 6-31G(d,p) basis set.

[b]Level of refinement using the 6-311G(2d,2p) basis set.
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Table 2. Fragmentation energies [kcal/ mol] for the three possible [2+1] cycloreversions (a') - (c') of 1c.

	Fragmentation
	
	Method

	
	
	(U)B3LYP/6-31G(d)

	a'
	PPh (S)
	84.3

	
	PPh (T)
	61.3

	b'
	CH2 (S)
	115.0

	
	CH2 (T)
	101.8

	c'
	[PPhMe]+ (S)
	51.0

	
	[PPhMe]+ (T)
	


	
	CCSD(T)/VTZP//MP2(Fc)/6-31G(d,p)
	G2

	
	Etot
	Etot + EZPE
	EZPE
	 ERef
	 

	1a
	  -722.29901 
	  -722.24121 
	36.27 
	  -722.473955 
	-722.519207

	
	 
	 
	 
	 
	 

	9a
	  -380.84653 
	  -380.80243 
	27.67 
	  -380.956927 
	-380.975850

	10a (S)
	  -341.27933 
	  -341.27364 
	     3.57 
	  -341.359976 
	-341.387166

	10a (T)
	  -341.34431 
	  -341.33691 
	     3.54 
	  -341.408134 
	-341.426078

	
	 
	 
	 
	 
	 

	9a + 10a (S)
	  -722.12586 
	  -722.07607 
	    31.24 
	    -722.31690 
	-722.363016

	9a + 10a (T)
	  -722.19083 
	  -722.13933 
	    31.21 
	    -722.36506 
	-722.401928

	
	 
	 
	 
	 
	 

	11a
	  -683.09515 
	  -683.06735 
	    17.45 
	  -683.230646 
	-683.272475

	12a (S)
	    -38.98720 
	    -38.96985 
	    10.88 
	    -39.046898 
	-39.055560

	12a (T)
	    -39.02108 
	    -39.00113 
	    11.41 
	    -39.064570 
	-39.066156

	
	 
	 
	 
	 
	 

	11a + 12a (S)
	  -722.08235 
	  -722.03721 
	    28.33 
	    -722.27754 
	-722.328035

	11a + 12a (T)
	  -722.11624 
	  -722.06848 
	    28.85 
	    -722.29522 
	-722.338631

	
	 
	 
	 
	 
	 

	13a
	  -380.54637 
	  -380.51159 
	    21.83 
	  -380.660205 
	-380.688986

	14a (S)
	  -341.60355 
	  -341.58916 
	     9.03 
	  -341.675573 
	-341.688982

	14a (T)
	  -341.58851 
	  -341.57354 
	     8.91 
	  -341.649084 
	-341.656598

	
	 
	 
	 
	 
	 

	13a + 14a (S)
	  -722.14992 
	  -722.10075 
	    30.86 
	    -722.33578 
	-722.377968

	13a + 14a (T)
	  -722.13488 
	  -722.08512 
	    30.74 
	    -722.30929 
	-722.345584


	
	(U)B3LYP/6-31G(d)

	
	Etot
	Etot + EZPE
	EZPE

	1c
	 -1,224.9907 
	  -1,224.7401 
	157.3 

	
	 
	 
	 

	9c
	    -651.9476 
	     -651.7915 
	98.0 

	10c (S)
	    -572.9048 
	     -572.8142 
	56.9 

	10c (T)
	    -572.9413 
	     -572.8508 
	56.8 

	
	 
	 
	 

	9c + 10c (S)
	 -1,224.8525 
	  -1,224.6057 
	154.8 

	9c + 10c (T)
	 -1,224.8889 
	  -1,224.6424 
	154.7 

	
	 
	 
	 

	11c
	 -1,185.6681 
	  -1,185.4452 
	139.9 

	12a (S)
	     -39.1282 
	      -39.1117 
	10.4 

	12a (T)
	     -39.1500 
	      -39.1326 
	10.9 

	
	 
	 
	 

	11c +12a (S)
	 -1,224.7963 
	  -1,224.5569 
	150.3 

	11c +12a (T)
	 -1,224.8181 
	  -1,224.5778 
	150.8 

	
	 
	 
	 

	13c
	    -612.2767 
	     -612.1594 
	73.6 

	14c
	    -612.6281 
	     -612.4994 
	80.8 

	
	 
	 
	 

	13c + 14c
	 -1,224.9048 
	  -1,224.6588 
	154.4 


B. XYZ Data

1a
  C    0.0552 -1.0979 -0.4573

  P    0.1609 -0.1530  1.1796

  H    0.9875 -1.5558 -0.7693

  H   -0.8204 -1.7021 -0.6648

  H   -1.2321 -0.1184  1.3776

  P   -0.0891  0.6613 -0.8096

  H    0.9770  1.2605 -1.4606

  H   -1.3205  1.0790 -1.2888

2a
  C    0.6184  0.1667 -0.2098

  P    0.7670 -0.6419  1.2681

  H    1.3827  0.7955 -0.6523

  H    2.0671 -0.1818  1.5397

  P   -0.8804  0.0066 -1.1444

  H   -0.6817 -0.5450 -2.4043

  H   -1.7689 -0.8198 -0.4696

  H   -1.5251  1.2197 -1.3540

3a
  C   -0.5191  0.0000 -0.2997

  P   -0.6755  0.1287  1.4119

  P    0.8850 -0.1287 -1.2909

  H   -1.4621  0.0000 -0.8442

  H    0.6888  0.7197 -2.3784

  H    1.9620  0.3619 -0.5563

  H   -1.7153 -0.7197  1.7857

  H    0.4993 -0.3619  1.9773

4a
  C    0.0015  0.0000  0.6820

  H   -0.0488  0.0000  1.7678

  P    1.5087  0.0000  0.0229

  P   -1.5117  0.0000 -0.4160

  H    1.6722  0.0000 -1.3519

  H    2.6659  0.0000  0.7854

  H   -2.1269 -1.0384  0.3019

  H   -2.1269  1.0384  0.3019
5a
  P   -0.3456  0.0000  1.0149

  P    0.7062  0.0000 -0.8068

  C   -0.9737  0.0000 -0.5622

  H   -1.9035  0.0000 -1.0990

  H    1.4552  1.1204 -1.1711

  H    1.4552 -1.1204 -1.1711

  H   -0.2866  1.1204  1.8457

  H   -0.2866 -1.1204  1.8457

TS1

  C   -0.5066 -0.1244 -0.3906

  P   -0.4718 -0.0264  1.5062

  P    0.8557  0.1320 -1.3931

  H   -1.5091 -0.2963 -0.7704

  H    0.1450 -0.0530 -2.5922

  H   -1.5576 -0.8427  1.7994

  H    0.7249 -0.6631  1.8176

  H   -0.5227  1.0175  0.3925

TS2

  C   -0.6086  0.1124 -0.1847

  P   -0.6190 -0.1106  1.5463

  P    0.8707  0.0216 -1.3338

  H   -1.5537  0.4857 -0.5765

  H   -0.8959 -1.0275  0.1473

  H    0.7001 -0.6051  1.6261

  H    0.2016  0.5889 -2.4251

  H    1.4241  1.2174 -0.8512

TS3

  P   -0.2067  0.4671  1.2363

  P    0.6115 -0.3030 -1.1943

  C   -0.8000 -0.2902 -0.2961

  H   -1.7929 -0.6283 -0.5608

  H    1.2673  0.3248  0.1010

  H    0.6458 -1.1952 -2.2819

  H   -1.1709  1.3541  1.7236

  H   -0.2211 -0.5754  2.1644
TS4

  C    0.1283 -1.2091 -0.6947

  P   -0.1432  0.4423 -0.9420

  P    0.1638  0.0976  1.2273

  H    1.0533 -0.9798  1.2722

  H   -0.7464 -1.8520 -0.5841

  H   -1.0616 -0.4620  1.5972

  H    0.9430  1.1633 -1.4108

  H   -1.2671  1.2873 -0.9861

1b

  P    0.0224  0.0503  0.9276

  P    1.0261  0.0697 -1.1270

  C   -0.8213  0.1123 -0.6795

  H   -1.3201 -0.8261 -0.9195

  N    1.2494 -1.5273 -1.5156

  N   -0.2791  1.5266  1.6221

  N   -0.3491 -1.4195  1.6179

  H    2.1911 -1.8627 -1.6678

  H    0.5692 -2.2578 -1.3537

  H   -1.2380  1.8153  1.7773

  H    0.3805  1.8937  2.2939

  H    0.3147 -1.8044  2.2775

  H   -1.3119 -1.6182  1.8657

  N   -1.6561  1.2505 -0.9425

  H   -1.1683  2.1228 -0.7714

  H   -1.9724  1.2527 -1.9063

2b

  C    0.3004  0.3425 -0.7365

  P    0.1100  0.4102  0.9983

  N    1.6211  0.2865  1.6484

  N   -0.7006 -0.7932  1.7623

  N   -0.8266  1.7285  1.3241

  H   -0.8479  2.4872  0.6594

  H   -1.0013  2.0038  2.2810

  H    2.4152  0.5642  1.0915

  H    1.7544  0.3807  2.6460

  H   -1.7086 -0.8177  1.7225

  H   -0.2447 -1.6801  1.9166

  P   -0.3660 -0.9691 -1.5591

  H    0.8423  1.1510 -1.2168

  N   -0.0040 -0.7140 -3.1506

  H   -0.3106 -1.3871 -3.8367

  H    0.5103  0.0723 -3.5209

3b
  C    0.7028 -0.0001 -0.4058

  P    0.9072 -0.1084  1.2903

  H    1.6440 -0.0002 -0.9492

  P   -0.6640  0.1084 -1.4308

  N   -2.0634  0.1839 -0.5193

  N   -0.3210  1.2797 -2.5616

  H   -2.8762 -0.2522 -0.9332

  H   -2.2928  1.0366 -0.0212

  H   -0.0861  2.2257 -2.2956

  H   -0.7311  1.1969 -3.4794

  N   -0.5818 -0.1836  2.0466

  N    2.0579 -1.2799  1.5588

  H    1.9448 -2.2259  1.2224

  H    2.6477 -1.1971  2.3728

  H   -0.6296  0.2526  2.9575

  H   -1.1280 -1.0362  1.9965

4b
  C    0.1540 -0.5833 -0.4055

  P    0.4039 -0.4839  1.4285

  N    2.0976 -0.5614  1.3923

  P   -0.5053  0.6795 -1.1896

  N   -0.5352  0.9460 -2.7947

  N   -1.2970  1.8963 -0.4567

  N   -0.3272 -1.9759  1.7693

  H    0.4064 -1.4508 -1.0076

  H   -0.6362 -2.0876  2.7249

  H    0.0420 -2.8409  1.3954

  H    2.5793 -1.3636  1.0066

  H    2.5551 -0.2180  2.2256

  H   -1.6096  1.7623  0.4968

  H   -1.1002  2.8531 -0.7196

  H    0.1894  0.5684 -3.3883

  H   -1.3968  1.2086 -3.2548

5b

  P   -0.5774  0.0754  0.8730

  P    0.4674 -0.0754 -0.9365

  C   -1.2235  0.0000 -0.7064

  H   -2.1589  0.0000 -1.2465

  N    1.5412  1.0870 -1.4338

  N    1.0901 -1.3721 -1.7433

  N   -0.9647  1.3721  1.8157

  N   -0.4711 -1.0870  2.0516

  H    1.7879  1.1198 -2.4149

  H    1.5062  1.9947 -0.9928

  H    2.0879 -1.4776 -1.8600

  H    0.5508 -2.2231 -1.7968

  H   -0.5668  1.4776  2.7381

  H   -1.2807  2.2231  1.3754

  H   -1.1974 -1.1198  2.7558

  H   -0.1067 -1.9947  1.8008

1c

  C    2.8724  1.3709 -1.3984

  C    2.2545  0.3236 -0.6918

  C    2.9456 -0.8742 -0.4407

  C    4.2563 -1.0159 -0.8916

  C    4.8720  0.0252 -1.5910

  C    4.1828  1.2143 -1.8447

  P    0.5819  0.5279 -0.0666

  P   -1.0761 -0.6489 -0.9227

  C   -2.3425 -0.5735  0.4028

  C   -3.2277  0.5006  0.5937

  C   -4.2336  0.4139  1.5568

  C   -4.3642 -0.7383  2.3348

  C   -3.4951 -1.8152  2.1425

  C   -2.4947 -1.7402  1.1758

  H    2.4641 -1.6897  0.0914

  H    4.7933 -1.9401 -0.7031

  H    5.8921 -0.0918 -1.9441

  H    4.6642  2.0188 -2.3920

  H    2.3399  2.2963 -1.5995

  H   -1.8352 -2.5908  1.0202

  H   -3.6013 -2.7163  2.7388

  H   -4.9194  1.2448  1.6930

  H   -5.1490 -0.8013  3.0824

  H   -3.1609  1.3962 -0.0166

  C   -0.6315  1.1754 -1.2487

  H   -1.2930  1.9603 -0.8856

  H   -0.2708  1.3564 -2.2602

  C    0.4446  1.2611  1.6023

  H    0.8414  2.2808  1.5907

  H   -0.6057  1.2700  1.9054

  H    1.0209  0.6544  2.3059  

