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Table A  Enthalpies and Gibbs free energies (hartrees / molecule) of carbonyl and silacarbonyl acids species (at 298.15 K)

                                                          R–CHO                                                      R–SiHO

Species
Enthalpy
Gibbs free energy
Enthalpy
Gibbs free energy

H2MO
–114.338 924
–114.363 693
–365.382 248
–365.408 847

HMO–
–113.711 141
–113.736 245
–364.825 822
–364.852 658

FMHO
–213.533 714
–213.561 637
–464.630 426
–464.660 203

FMO–
–212.959 826
–212.989 147
–464.103 308
–464.132 917

ClMHO
–573.515 645
–573.544 983
–824.602 769
–824.633 944

ClMO–
–572.999 161
–573.032 065
–824.088 649
–824.120 546

HMOOH
–189.521 424
–189.545 557
–440.602 530
–440.632 762

–MOOH
–188.919 509
–188.947 697
–440.059 979
–440.090 017

HMO2– (O–acid)
–188.976 307
–189.003 956
–440.072 483
–440.101 856

NH2MHO
–169.647 129
–169.676 689
–420.714 303
–420.745 077

NH2MO– 
–169.026 208
–169.054 869
–420.156 290
–420.188 289

–NHMHO (N–acid)
–169.074 349
–169.102 300
–420.155 916
–420.185 858

CH3MHO
–153.575 940
–153.605 773
–404.627 419
–404.660 079

CH3MO–
–152.949 774
–152.980 104
–404.067 218
–404.097 839

CH2=MHO– (O–acid)
–152.993 107
–153.021 727
–404.064 802
–404.095 415

CH2=M–OH 
–152.927 790
–152.956 573
–404.045 293
–404.076 492

HM(O)NHOH
–244.727 930
–244.760 507
–495.783 303
–495.817 401

–M(O)NHOH
–244.130 621
–244.161 577
–495.248 597
–495.281 879

HM(O)N–OH (N–acid)
–244.185 462
–244.216 084
–495.234 347
–495.268 242

HM(O)NHO– (O–acid)
–244.166 889
–244.197 774
–495.228 743
–495.262 001

Table B  MP2(FC)/6-31G(†) optimized geometries of the carbonyl, silacarbonyl acids and their anionic species studied (bond lengths in Å, bond angles in degrees)

                   H2CO     HCO–    H2SiO    HSiO–    FCHO    FCO–     FSiHO   FSiO–    ClCHO  ClCO–  ClSiHO   ClSiO–  HCO2H   –COOH

dM-H
1.110
1.280
1.484
1.624
 1.099

1.470

1.101

1.475

1.101


dM=O
1.213
1.249
1.542
1.589
1.188
1.195
1.526
1.568
1.191
1.147
1.533
1.561
1.206
1.242

dM-F(M–Cl)




1.345
1.703
1.600
1.698
1.777
3.226
2.026
2.357



dC–C(Si–C)















dM–O(M–N)












1.347
1.493

dO–H(N–H)












0.973
0.981

dN–O















dN–H(C–H)















<H–M=O
122.2
108.3
124.2
107.5
127.6

127.8

126.7

126.0

125.6


<H–M–H
115.5

111.6












<(O–M=O












125.3
109.0

<(F,Cl)–M=O




123.5
107.7
126.1
110.5
123.8
96.0
126.2
110.2



<N–M=O















<M–N–O















<N–O–H















<M–N–H















<Hc–N–Ma















<Ht–N–Ma















<M–O–H












106.5
100.6

aHc labels the hydrogen cis to the oxygen, while Ht labels the hydrogen trans to it.

bO–M–C angle of acetaldehyde and silaacetaldehyde species

Table B – Continued

Parameter  HSiO2H  –SiOOH  NH2CHO NH2CO–  –NHCHO   NH2SiHO NH2SiO–  –NHSiHO  CH3CHO CH3CO–  CH2=CHO–

dM–H
1.470

1.100

1.130
1.480

1.511
1.115

1.138


dM=O
1.532
1.578
1.217
1.250
1.264
1.535
1.580
1.566
1.215
1.254



dM–F(M–Cl)













dC–C(Si–C)








1.510
1.657
1.389


dM–O(M–N)
1.636
1.749
1.365
1.523
1.327
1.690
1.805
1.643


1.268


dO–H(N–H)
0.965
0.972
1.009
1.028
1.033
1.011
1.017
1.023





dN–O













dN–H(C–H)








1.099
1.106
1.092


<H–M=O
127.2

123.0

117.0
126.0

115.2
120.4




<H–M–H













<O–M=O
128.3
107.3






124.6b
109.0b
131.2b


<(F,Cl)–M=O













<N–M=O


125.1
109.2
132.1
127.7
108.7
138.0





<M–N–O













<N–O–H













<M–N–H













<Hc–N–Ma


118.9
108.6
103.6
123.2
120.5
114.3





<Ht–N–Ma


121.8
109.4

123.0
119.0






<M–O–H
119.1
106.1











aHc labels the hydrogen cis to the oxygen, while Ht labels the hydrogen trans to it.

bO–M–C angle of acetaldehyde and silaacetaldehyde species

Table B – Continued

 Parameter    CH3SiHO  CH3SiO–  CH2=SiHO– HC(O)NHOH   –C(O)NHOH     HSi(O)NHOH     –Si(O)NHOH

dM–H
1.489

1.522
1.105

1.480


dM=O
1.542
1.586

1.224
1.258
1.534
1.593

dM–F(M–Cl)








dC–C(Si–C)
1.865
1.998
1.735





dM–O(M–N)


1.568
1.367
1.508
1.703
1.824

dO–H(N–H)



0.977
0.995
0.969
0.990

dN–O



1.401
1.458
1.408
1.456

dN–H(C–H)
1.099
1.104
1.091
1.013
1.023
1.014
1.020

<H–M=O
122.1


124.6

127.3


<H–M–H








<O–M=O
127.0b
108.4b
135.3b





<(F,Cl)–M=O








<N–M=O



122.6
109.6
129.0
100.8

<M–N–O



115.8
112.1
122.0
112.3

<N–O–H



102.1
95.6
104.8
98.1

<M–N–H



119.6
105.2
123.8
117.5

<Hc–N–Ma








<Ht–N–Ma








<M–O–H
 







aHc labels the hydrogen cis to the oxygen, while Ht labels the hydrogen trans to it.

bO–M–C angle of acetaldehyde and silaacetaldehyde species 


