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Supporting information

Table S1: Relative energy [AE,. = E(R;E—O—C=P)-E(R;E—P=C=0)] of the oxyphosphaalkynes
(PhsE—O—C=P) compared to that of the corresponding phosphaketenes (Ph;E—P=C=0) using
different functionals and the cc-pVDZ(-PP) basis set (E = C, Si, Ge, Sn).

Functional E=C E=Si E=Ge E=Sn E=Pb
B3LYP 18.5 7.9 16.8 20.7 23.1
M06-2X 19.3 7.9 15.5 19.6 21.7
oB97XD 20.8 10.8 18.9 22.8 24.5
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Figure S1: 7O-NMR spectrum of Pr;Si—P=C=0 (ns 307200, sw 365 ppm, O1P 300 ppm, DI
0.01 sec, aq 0.01 sec.) The excess of the Pr;SiOTf appears at 168.6 ppm.
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Figure S2: 7O-NMR spectrum of Na(OCP) (ns 307200, sw 365 ppm, O1P 300 ppm, D1 0.01
sec, aq 0.01 sec.)
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Figure S3: Fitted (lines) and measured (dots) relative concentrations vs. time (min) for the
rearrangement of ‘Pr;Si—OCP (green) to the two isomers of ‘Pr;Si—PCO (blue and red). The

nonlinear model was fitted using the Matlab program.

Total energies and Cartesian coordinates at the B3LYP/cc-pVDZ(-PP) level
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—0.924046
—3.872498
—4.345107
—2.997443

0.915571
—1.201642
—1.591305
—0.169102
—1.901368
—4.291878
—4.943718
—3.229503
0.712678
0.727262

—0.023577
—0.791650
—0.810332

—0.236050
0.018338
0.259201
0.239834

—0.019091

—0.256084

—0.002459
—1.979608
—2.186136
—3.467895
—4.559555
—4.366311
—3.084304
0.668899
—0.109636
0.314297
1.523185
2.307137
1.883200
1.413609
2.812158
3.821563
0.474925
0.430612

—0.032041
—0.453843
—0.413275
—1.344204
—3.612889
—5.560312

8.481909
7.661884
5.235690
1.775335
1.139604
0.965610
1.427885
2.058416

3.037142
1.710301
—0.666291
—1.713536

—0.401451

0.043393
1.426297
2.061429
1.332064
—0.041934
—0.686053

2.540596
3.327869
4.266577
4.758281
4.319892
3.390013
2.897428

1.273612

1.139488

0.318510
—0.376185
—0.249750

0.569036
4.684712

3.751041

3.166592
3.132957
1.838591
—0.611529
—1.760689

—0.480048

4.628880
5.488066
4.705598



H -1.167221 -5.215670 3.047017
H —-0.685008 —2.951066 2.174522
H -2.482215 2.512980 0.653671
H —4.342210 3.253569 —0.790075
H -6.395116 1.855074 —1.016163
H -6.568366 —0.302622 0.222567
H —-4.713675 —1.058238 1.675274
Ph;PbOPC

HF =-1342.540184

C 0.155172 —0.723868 0.127318
C 0.141435 —0.093704 1.379215
C 1.272247 0.595828 1.837433
C 2418793 0.651915 1.037469
C 2436247 0.021406 —0.210183
C 1306823 —0.665884 —0.664979
Pb —1.708334 -0.195569 2.631861
O —2.875826 1.623045 1.965005
C 2362846 2.775475 1.980504
P -1.739015 4.236282 1.988392
C —-3.262528 —1.663373 1.958468
C —4.529578 —1.180128 1.603594
C 5517194 -2.077907 1.182365
C —5.243704 —3.447658 1.115847
C -3978300 -3.926241 1.466898
C 2983354 -3.035410 1.887827
C —-1.523925 0.244142 4.822209
C -1.214288 1.541552 5.255503
C -1.106439 1.798548 6.627559
C -1.300930 0.772472 7.556872
C -1.613384 —0.518000 7.119588
C -1.729342 —0.785331 5.750638
H -1.078013 2.357684 4.541740
H -0.872180 2.810214 6.967151
H -1.214145 0.979987 8.625933
H -1.774083 —1.320427 7.843682
H -1.989219 —1.796002 5.424394
H —4.744235 —0.110170 1.644778
H -6.504443 —1.701689 0.903699
H -6.018315 —4.144178 0.786870
H -3.760145 —4.995570 1.412071
H -1.996622 -3.426104 2.151493
H 1.270741 1.094108 2.809361
H 3.299023 1.193887 1.391048
H 3.333096 0.068222 —0.832122
H 1318434 -1.156351 -1.641260



H -0.724719 —1.257850 —0.240537
Ph;PbPCO

HF = —1342.576951

C 0121726 —0.316588 0.013808

C 0.126606 0.008804 1.378142

C 1336387 0.320896 2.012891

C 2533827 0300831 1.288325

C 2527456 —0.028970 —0.070492
C 1321811 -0.336357 —0.707567
Pb —1.817029 0.002453 2.532464
C 2268016 —2.049246 3.361822
C -3.305445 -2.239538 4.286426
C -3.579332 -3.519855 4.781973
C —2.818320 —4.613846 4.358928
C —1.781371 —4.427446 3.440316
C —1.504802 —3.148323 2.942352
C -3.524872 0.721114 1.241078

C —4.657841 —0.089259 1.079786
C -5.717041 0337171 0.269367

C —5.650498 1.573900 —0.378480
C -4.523634 2385622 —0.216592
C -3.461487 1.962752 0.590753

P —1.493449 1485867 4.738046

C -1.650726 2.868634 3.794462

O —1.752664 3.869908  3.200494
H 1352081 0.591558 3.072068

H 3.474173 0.546585 1.788244

H 3.462983 —0.042422 —0.634720
H 1311537 —0.589399 —1.770827
H -0.813938 —0.549682 —0.502291
H -3.905175 —1.393916 4.633966
H -4.388848 —3.660629 5.502684
H -3.032006 —5.612170 4.747951
H -1.181503 —5.279213 3.109781
H -0.686663 —3.017841 2.228607
H -2.591932 2.613532  0.708123
H 4468462 3.354381 —0.719421
H -6.478259 1.906535 —1.009254
H -6.596300 —0.300326 0.146411
H -4.725319 —1.058227 1.581923






