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Supplementary Calculation Data on Compounds 4 – 6.

P2C2Me4 ring calculations - geometries at B3LYP/6-31+G(d,p) a, energies and NMR at B3LYP/6-311++G(d,p) b. All done using Gaussian98 c.


Endo:endo (C2) 4
Exo:exo (C2V)    5
endo exo d (CS)  6

Relative energy (kJ/mol)
25.5
6.5
0.0

P (ppm) e 
18.9
-171.4
-103.6, -143.0

P-Cring (Å)
1.847
1.873
1.848, 1.861

P-CMe (Å)
1.879
1.882
1.882, 1.884

Cring-Cring (Å)
1.530
1.475
1.500

Cring-CMe (Å)
1.515
1.503
1.509

Cring-P-Cring (Å)
48.9
46.4
47.9, 47.5

Cring-P-CMe (Å)
113.3
100.5
109.2, 101.7

P-Cring-P (°)
112.3
97.23
102.9

P-Cring-Cring (°)
65.3
66.8
66.1, 66.2

P-Cring-CMe (°)
123.4
130.7
126.7, 130.4

Fold angle (P-C-C-P) (°)
131.7
109.5
117.5

Sum of angles on P (°)
275.6
247.3
266.3, 251.0

a (a) A. D. Becke, J. Chem. Phys., 1993, 98, 5648. (b) C. Lee, W. Yang, R. G. Parr, Phys. Rev. B, 1988, 37, 785. (c) R. Ditchfield, W. J. Hehre, J. A. Pople, J. Chem. Phys., 1971, 54, 724. (d) M. S. Gordon, Chem. Phys. Lett., 1980, 76, 163. 

b A. D. McLean, G. S. Chandler, J. Chem. Phys., 1980, 72, 5639.

c  Gaussian98, Revision A.7, M. J. Frisch et al, Gaussian Inc., Pittsburgh, PA, 1998.

d Reported as endo, exo.

eC. van Wullen, Phys. Chem. Chem. Phys., 2000, 2, 2137.

Endo:endo 4 co-ordinates 
Atomic No.
x
y
z

15
0.0000
1.5338
0.0961

15
0.0000
-1.5338
0.0961

6
0.0411
1.5880
1.9739

6
-0.0411
-1.5880
1.9739

6
-0.7648
-0.0021
-0.5912

6
0.7648
0.0021
-0.5912

6
-1.7216
0.0035
-1.7655

6
1.7216
-0.0035
-1.7655

1
0.2977
2.6223
2.2320

1
0.7886
0.9297
2.4191

1
-0.9412
1.3712
2.4060

1
-0.2977
-2.6223
2.2320

1
-0.7886
-0.9297
2.4191

1
0.9412
-1.3712
2.4060

1
-2.7613
-0.0019
-1.4173

1
-1.5772
-0.8817
-2.3978

1
-1.5827
0.8969
-2.3873

1
2.7613
0.0019
-1.4173

1
1.5772
0.8817
-2.3978

1
1.5827
-0.8969
-2.3873

Exo:exo 5 co-ordinates 
Atomic No.
x
y
z

15
-1.4061
0.0000
-0.9621

15
1.4061
0.0000
-0.9621

6
-2.7743
0.0000
0.3296

6
2.7743
0.0000
0.3296

6
0.0000
0.7375
0.0320

6
0.0000
-0.7375
0.0320

6
0.0000
1.8157
1.0793

6
0.0000
-1.8157
1.0793

1
-3.4055
0.8839
0.1791

1
-2.4187
0.0001
1.3649

1
-3.4055
-0.8839
0.1792

1
3.4055
-0.8839
0.1791

1
2.4187
-0.0001
1.3649

1
3.4055
0.8839
0.1792

1
0.0002
2.8077
0.6111

1
0.8844
1.7520
1.7256

1
-0.8846
1.7523
1.7254

1
-0.0002
-2.8077
0.6111

1
-0.8844
-1.7520
1.7256

1
0.8846
-1.7523
1.7254

Endo-exo 6 co-ordinates

Atomic No.
x
y
z

15
-0.6959
-1.1896
-0.0971

15
1.6499
0.5102
0.0636

6
-2.5510
-0.8647
-0.0464

6
2.4674
-1.1825
-0.0328

6
-0.0162
0.4242
-0.7340

6
-0.0515
0.3286
0.7626

6
-0.5929
1.4229
-1.7068

6
-0.6998
1.1909
1.8176

1
-3.0265
-1.4121
-0.8674

1
-2.8378
0.1893
-0.1122

1
-2.9422
-1.2715
0.8947

1
3.5019
-1.0566
0.3072

1
2.4875
-1.5436
-1.0663

1
1.9841
-1.9402
0.5922

1
-0.3255
1.1579
-2.7372

1
-0.2037
2.4299
-1.5092

1
-1.6875
1.4709
-1.6482

1
-0.5045
0.7917
2.8205

1
-1.7877
1.2447
1.6842

1
-0.3051
2.2147
1.7837

