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Supplementry Information for DFT Calculations on OCTe, COTe and (OC)2Te
The calculations were performed as described in reference 
1 using the DeFT software.
 The calculations used the local spin density approximation
 of the correlation part of the exchange-correlation potential with non-local corrections using the Becke
 functional for exchange and the Perdew
 functional for correlation. Gaussian basis sets of triple- quality incorporating polarization functions for the carbon, oxygen and tellurium were used.

Energetics:
(0K, zero point corrected)
Te(3P) + CO(1+)
(
OCTe (1+) 


rH = 187 kJmol-1
Te(3P) + CO(1+)
(
OCTe (1+) 


rH = 35 kJmol-1

OCTe (1+) 

(
COTe (1+)


rH = + 152 kJmol-1
Te(3P) + 2CO(1+)
(
(OC)2Te (1+) 


rH = 151 kJmol-1
(OC)2Te (1+)

(
OCTe (1+) + CO(1+)
rH = 36 kJmol-1
Properties:

OCTe
vibrational frequency/cm-1 

(IR intensity/km mol-1)



bond lengths/Å


C-O
Te-C




Te-C
C-O

16O 12CTe
1981 (679)
527 (2.0)
378 (0.2)



1.94
1.17

16O 13CTe
1933 (644)
520 (1.9)
367 (0.2)






18O 12CTe
1939 (654)
511 (1.4)
373 (0.2)






18O 13CTe
1890 (619)
505 (1.5)
362 (0.2)







charges



bond orders


 (CO)
 (CO)
qTe



Te-C
C-O


-0.63
+0.74
+0.11



1.70
2.10

COTe
vibrational frequency/cm-1 

(IR intensity/km mol-1)



bond lengths/Å


C-O
Te-O




Te-O
C-O

12C 16OTe
1835 (45)
292 (3)
234 (0.2)



2.16
1.17

13C16OTe
1794 (44)
288 (3)
231 (0.8)






12C18OTe
1792 (42)
284 (3)
226 (0.8)






13C18OTe
1750 (41)
280 (3)
222 (0.8)







charges



bond orders


 (CO)
 (CO)
qTe



Te-O
C-O


-0.28
+0.23
-0.05



0.46
2.05

(OC)2Te
vibrational frequency/cm-1 

(IR intensity/km mol-1)



bond lengths/Å


C-O(sym)
C-O(asym)




Te-C
C-O

(16O 12C)2Te
2030 (0)
1960 (1702)




2.28
1.155

(16O 13C)2Te
1984 (0)
1919 (1614)







(16O 12C) (16O 13C)Te
2014 (144)
1933 (1514)







(18O 12C)2Te
1983 (0)
1910 (1637)








charges



bond orders


 (CO)
 (CO)
qTe



Te-C
C-O


0.19
-0.19
0



0.94
2.30

Summary:


bond length/Å 

(bond order)
vibrational frequency/cm-1 

(IR intensity/km mol-1)
bond strength/ kJ mol-1


M-C
C-O
CO
MC

M-CO









OCTe
1.94 (1.70)
1.17 (2.10)
1981 (679)
527 (2)
378 (0.2)
187

OCSe
1.72 (1.85)
1.17 (2.03)
2018 (615)
648 (3)
452 (0.3)
273

OCS
1.57 (1.94)
1.18 (2.04)
2058 (609)
862 (5)
495 (2)
357

OCO
1.18 (2.07)
1.18 (2.07)
2331 (560)
1319 (0)
713 (50)
596









CO

1.14 (2.38)
2109 (68)
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