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Figure S1: B3LYP/6-31G(3df,2pd) optimized geometries of the reactants, transition state
and product.
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Figure S2: MP2/6-31G(3df,2pd) optimized geometries of the reactants, transition state and
product.
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Figure S3: MP2/6-31G(3df,2pd) PES for the CH,=NH + CO, + H, — Glycine, reaction. All
the energies are in kcal/mol and the diagram is not to scale.(Colour Code: Pink=Hydrogen,
Grey=Carbon, Blue=Nitrogen, Red=Oxygen)



Table S1: Results of effect of various basissets (with B3LYP method) on the potential energy
surface of the CH,=NH + CO, + H, - Glycine reaction. Where AE; = Ets — ErgacranTts, AE>
= Ers — Epropuct and AE; = Eggactants — Epropuct- All the energies are ZPE corrected and

are in kcal/mol.

Basissets AE, AE, AE;
6-31G 62.0 86.4 24.4
6-31G* 69.8 76.5 6.7
6-31++G(d,p) 69.0 85.3 16.3
6-31++G(2df,2p) 70.8 80.2 9.4
6-31++G(3df,2pd) 70.4 80.1 9.7
6-31++G(3df,3pd) 70.3 80.1 9.8
aug-cc-pvdz 67.0 80.6 13.6
aug-cc-pvtz 71.3 79.8 8.5

Table S2: Effect of various methods on the geometry of the transition state for the reaction,
CH,=NH + CO, + H; - Glycine. Some important geometric data are shown [Basisset used is

6-31++G(3df,2pd)] .

Methods Bond length Bond angles
H-H=0.880 A a=111.334°

X3LYP N-H = 1.366 A b=111.940°
O-H = 1.490 A c=108.819°

C-C=1979 A d=144.866°

H-H = 0.877 A a=111.640°

B3PW91 N-H=1367 A b=112.315°
O-H=1.506 A c=108.531°

C-C=1.981A d=145.674°

H-H = 0.866 A a=112.611°

HF N-H=1.394 A b=110.478°
O-H=1419 A c=108.567°

C-C=1.957 A d = 145.622°

H-H = 0.878 A a=111.337°

O3LYP N-H=1352 A b=112.300°
O-H=1.525 A c=118.587°

C-C=1983 A d=145.134°

H-H = 0.904 A a=111.039°

MP2=full N-H=1.285A b= 113.148°
O-H=1.493 A c = 108.234°

C-C=1.982 A d=146.184°

H-H = 0.891 A a=110.910°




CBS-QB3 N-H=1343 A b=111.813°
O-H=1.489 A c=108.681°

C-C=1.981A d=114.584°

H-H=0.881 A a=109.682°

G3B3 N-H=1374 A b=110.968°
O-H=1.500 A c=110.082°

C-C=1.942 A d=142.944°

H-H=0.881 A a=109.682°

G3MP2B3 N-H=1374 A b=110.968°
O-H=1.500 A ¢ = 110.080°

C-C=1.942 A d = 142.944°

Table S3: Effect of various Basissets on the geometry of the transition state. Some important

geometric data are shown (Method used is B3LYP).

Basissets Bond length Bond angles
H-H=0.882 A a=110.552°

6-31G N-H=1.361 A b=111.346°
O-H=1.557 A ¢ =110.468°

C-C=1.961 A d = 142.490°

H-H=0.881 A a=109.682°

6-31G(d) N-H=1.374 A b=110.968°
O-H=1.500 A c=110.082°

C-C=1.942 A d = 142.944°

H-H = 0.875 A a=110.274°

6-31+G(d) N-H=1378 A b=111.352°
O-H=1517 A c=110.062°

C-C=1.946 A d = 143.080°

H-H = 0.877 A a=110.324°

6-31++G(d) N-H=1375A b=111.415°
O-H=1516 A ¢ = 110.000°

C-C=1.948 A d=143.158°

H-H=0.877 A a=111.142°

6-31++G(d,p) N-H =1.365 A b=111.733°
O-H=1514 A c=109.279°

C-C=1974 A d=144.127°

H-H = 0.882 A a=111.266°

6-31++G(2df,2p) N-H=1357 A b=111.934°
O-H=1498 A ¢ = 108.949°

C-C=1.976 A d=144.519°

H-H = 0.882 A a=111.317°

6-31++G(2df,2pd) N-H = 1.360 A b=111.954°
O-H=1.493 A ¢ = 108.824°

C-C=1.983 A d = 144.726°

H-H = 0.881 A a=111.252°

6-31++G(3df,2pd) N-H =1.367 A b=111.887°
O-H = 1.490 A ¢ = 108.885°

C-C=1.980 A d=144.701°

H-H = 0.880 A a=111.286°

6-31++G(3df,3pd) N-H = 1.368 A b=111.877°




O-H=1.489 A c=108.838°
C-C=1.981A d=144.726°
H-H =0.890 A a=111.651°
aug-cc-pvdz N-H = 1365 A b=112.087°
O-H=1.514A ¢ =109.056°
C-C=1.981 A d=144.570°
H-H =0.885 A a=111.509°
aug-cc-pvtz N-H=1357 A b=111.921°
O-H =1.486 A c=108.710°
C-C=1.987A d = 144.630°

Cartesian Coordinates of stationary points

[From B3LYP/6-31++G(3df,2pd) optimized geometries]
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0 -0.634976 -0.097365 0.000002
0 -0.590688 1.257176 0.000038
0 -1.509914 1.564093 -0.000001

OO

Optimized structure and Cartesian co-ordinates of the most stable structure of the

oglycine [B3LYP/6-31++G(3df.2pd)]:

] -0.728457 -0.727536 0.000185
s} 1.650900 -0.667486 -0.000017
H -0.686102 -1.387480 0.870798
H -0.685992 -1.387893 -0.870104
H -2.022536 0.621328 -0.809568
H -2.022468 0.621978 0.808951
N -1.975150 0.012175 -0.000066
C 0.543433 0.113333 0.000110
o} 0.590811 1.318687 -0.000135
H 2.419598 -0.077555 -0.000166

B3LYP/6-31++G(d.p) Optimized structures and the geometric parameters of the

various stationary points (in the reaction 1 and 3 (for reaction 2, see the reference 35)

R(1,2) 1.1373

R(1,2) 0.7438
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Transition state for CO + H,O - Dihydroxy Carbene in Cartesian coordinates
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Transition state for CO, + H, - Dihydroxy Carbene in Cartesian co-ordinates
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Transition state for CH,=NH + Dihydroxy Carbene - Glycine in Cartesian co-ordinates

C 1.559382 0.831178 0.114655
H 1.255435 1.191327 1.091298
H 1.792364 1.589295 -0.633570
N 1.842668 -0.436990 -0.035242
H 2.193751 -0.645546 -0.969736
C -0.789193 0.223403 -0.068325
0 -0.511287 -1.004661 0.121062
0 -2.091138 0.495747 -0.088378
H 0.669602 -1.007492 0.164719
H -2.611566 -0.324829 0.054532

Pre-reaction complex for CO, + H, - Dihydroxy Carbene in Cartesian co-ordinates

9 99

0.377868 -0.000850 -0.000039
-0.791581 -0.005607 -0.000119
.547023 0.003856 0.000047
-4.527355 0.012111 -0.002479
-3.783386 0.006997 0.003295
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Pre-reaction complex for CO + H,O - Dihydroxy Carbene in Cartesian coordinates

v 9@

C 0.984844 0.102639 0.006397
0 2.109682 -0.050449 -0.004060
0 -2.325829 -0.127510 -0.000966
H -2.795790 0.715065 -0.010819
H -1.384095 0.092773 0.012644

Pre-reaction Complex for CH,=NH + Dihydroxy Carbene - Glycine in Cartesian co-ordinates

W

W

2.293978 -0.713912 0.000111
1.500801 -1.462698 -0.000956
3.333583 -1.057367 0.001456
1

.957264 0.515099 -0.000215
2.754434 1.154577 0.001053
.146396 -0.420505 -0.000513
-0.731561 0.832590 -0.000012
-2.471699 -0.427343 0.000271

0.275487 0.832108 -0.000749
-2.824561 0.492213 0.001044
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