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Z-matrix
Mg
Mg 1 R2
Mg l R3 2 A3
Mg 1 R4 2 A4 3 D4 0
(0] 1l RS 2 A5 3 DS 0
0] 3 R6 1 A6 2 D6 0
(0] 2 R7 1 A7 3 D7 0
0] 3 RS 1 A8 6 D8 0
Mg 3 R9 1 A9 6 D9 0
Mg 4 RIO 1 AI0 2 DI0O 0
(0] 5 RII 1 All 2 DIl 0
(0] 3 RI2Z 1 AlI2 6 DIi2 0
(0] 2 RI3 I A13 7 DI3 0
(0] 5 RI4 1 Al4 11 DI4 0
Mg 7 RIS 2 Al5 1 DI5 0
Mg 15 RI6 7 Al6 2 DI6 0

Variables:

R2 2.96985
R3 2.96985
R4 2.96985
RS 2.1
R6 2.1
R7 3.63731
RS 2.1
R9 2.96985
RIO 6.64078
RI11 6.64078
RI2 2.1
RI3 2.1
R4 6.64078
RIS 6.3

RI6 2.96985

Y#



A3 60.

A4 60.

A5 45.

A6 45.

A7 35.26439

A8 90.

A9 90.

Al0 77.07903
All 71.56505
Al2 135.

Al3 135.

Al4 90.

AlS 54.73561
Al6 45.

D4 -70.52878
D5 -125.26439
D6 54.73561

D7 35.26439

D& -90.

D9 0.

D10 22.00171
DIl 0.

DI2 0.

Di3 -90.

D14 1843495
Di5 -120.

Di6 -45.
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Input orientation:

Center Atomic  Atomic Coordinates (Angstroms)
Number  Number  Type X Y VA

1 12 0 0.000000 0.000000 0.000000
2 12 0 0.000000 0.000000 2.969848
3 12 0 2.571964 0.000000 1.484924
4 12 0 0.857321 2.424871 1.484924
5 8 0 -0.857321 1212436 1.484924
6 8 0 0.857321 -1.212436 1.484924
7 8 0 1.714643 1.212436  0.000000
8 8 0 1.714643 1.212436 2.969848
9 12 0 1.714643 -2.424871 2.969848
10 12 0 1.714643 -2.424871 5.939697
11 8 0 2.571964 -3.637307 4.454773
12 0 3.429286 -1.212436 2.969848
13 8 0 0.857321 -1.212436 4.454773
14 8 0 3.429286 -1.212436 5.939697
15 12 0 4.286607 -2.424871 4.454773
16 12 0 2.571964 0.000000 4.454773

558 o ) el Lt e i s il S g0t Lyl (o ol 4
Distance matrix (angstroms):
1 2 3 4 5
1 Mg 0.000000

2 Mg 2.969848 0.000000
3 Mg 2.969848 2.969848 0.000000

YA



4 Mg 2.969848 2.969848 2.969848 0.000000

5 0 2.100000 2.100000 3.637307 2.100000 0.000000

6 O 2.100000 2.100000 2.100000 3.657507 2.969848

7 0 2.100000 3.637307 2.100000 2.100000 2.969848

8§ O 3.637307 2.100000 2.100000 2.100000 2.969848

9 Mg 4.200000 2.969848 2.969848 5.1-/53928 4.695743

10 Mg 6.640783 4.200000 5.143928 6.040783 6.300000

11 O 6.300000 4.695743 4.695743 6.96+912 6.640783

12 O 4.695743 3.637307 2.100000 4.695743 5.143928

13 O 4.695743 2.100000 3.637307 4.0:,13 4.200000

14 O 6.964912 4.695743 4.695743 6.5::,00 6.640783

15 Mg 6.640783 5.143928 4.200000 ¢.o-783 6.964912

16 Mg 5.143928 2.969848 2.969848 4.24u000 4.695743
6 7 8 9 10

6 O 0.000000

7 0 2969848 0.000000

8 O 2.969848 2.969848 0.000000

9 Mg 2.100000 4.695743 3.637307 0.07)7)00

10 Mg 4.695743 6.964912 4.695743 2.¢..048 0.007000

11 O 4200000 6.640783 5.143928 2./" 0 2100020
12 O 2969848 4.200000 2.969848 2.:00000 3.037507
13 O 2969848 5.143928 2.969848 2.70,.00 2.100000

14 O 5.143928 6.640783 4.200000 3.6:° 307 2.100000

15 Mg 4.695743 6.300000 4.695743 2.9+.518 2.969948

16 Mg 3.637307 4.695743 2.100000 2. 48 2.9¢%548
112 13 14 15

11 O 0.000000

12 O 2.969848 0.000000

13 0 2969848 2.969848 0.000000

14 O 2969848 2.969848 2.969848 0. - .0

15 Mg 2.100000 2.100000 3.637307 2.0 000 0.060000

16 Mg 3.637307 2.100000 2.100000 2.!"" 10 2.969848
16

16 Mg 0.000000
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Framework group D2D[2SGD(Mg404)]

Deg. of freedom 8

Full point group D2D NOp 8
Largest Abelian subgroup C2V  NOp +

A

Largest concise Abelian subgroup C2V NOp 4
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Standard orientation:

Center  Atomic  Atomic Coordinules (- ngstroms)
Number  Number  Type X Y 7

] 12 0 1.484924 0.000000 -3.150000
2 12 0 0.000000 -1.484924 -1.050000
3 12 0 0.000000 1.484924 -1.050000
4 12 0  -1.484924 0.000000 -3.150000
5 8 0 0.000000 -1.48492+ -3.150000
6 8 0 1.484924 0.000000 -1.050000
7 8 0 0.000000 1.48-/524 -3..700030
8§ 8 0 -1.484924 0.00000) -1.0:°000
9 12 0 1.484924 0.000000)  1.050000



10 12
11 8
12 8
13 8
14 8
15 12
16 12

0.000000 -1.484924  3./50700
1.484924  0.000000 3170000
0.000000 1.484924 1.0:2000
0.000000 -1.484924 1.0:0000

-1.484924  0.000900 310000

0.000000 [.48-/$24 315470

-1.484924  0.0000600 1.0>0.200

S o O S o o o
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Rotational constants (GHZ):  0.716399>  9.2°8 "~ 0.2388664

.OA;LSA U.AA“J ‘;5)7 a2 J.,:L\/ ;3"‘13 ;,Q';,: 5(,‘9 w) )LY a alise LQLQUDJBJ:'.! -\¥
Isotopes: Mg-24,Mg-24,Mg-24,Mg-24,0-7 4 O)-16.0)- 17 -16,Mg-24,Mg-24,0-16,0-
16,0-16

,0-16,Mg-24,Mg-24
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Two-electron integr. svimeir - ned on.
;,év . 7 ‘3_?5;5 )O ):.) [EYCIN-Y O adlo -V 7
nuclear repulsion energ o e ones1s Iartrees

)

bgiyo 2l 5 bl 1 eoilsS slagsbs, )3 9 00,5 o eati xSyl i Vg (o paiden
M‘}TGA 9 | L)"“"Sf LQ‘}'.’ dfjji uu).u u_ia L)J{ -5 ‘\)‘: = AT 7 6_{)7._3’ doud A ora GLJ_N d
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Simple Huckel Guess.
INDO Guess
Initial guess orbital symmetries:
Occupied (Al) (B2) (Al) (E) (E) (L) (L) (32) (1] = (L)

(B2) (B1) (A1) (B2) (A1) (E) (E) (12) (F) (%

A



(B2) (B1) (E) (E) (B2) (A2) (A1) (E) (E) ()«
Virtual (A1) (B2) (E) (E) (A1) (E) (F) (B2) (Bl) . .

(B1) (E) (E) (A1) (B2) (A2) (£) (L) (E) (L) 1.0

(E) (E) (B2) (E) (E) (B2) (A1) (L) (L) (A1) (:22)

6l Als ol 5 Lo Bl o Sg3ge o3l ;b (g5, 4 i slal s s S L gy LS 0 1A
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Total atomic charges:
1

1 Mg 0.663382

2 Mg 0.628758

3 Mg 0.628758

4 Mg 0.663382

5 0 -0.643974

6 O -0.648166

7 0 -0.643974

8 O -0.648166

9 Mg 0.628758

10 Mg 0.663382

11 O -0.643974

12 O -0.648166

13 O -0.648166

14 O -0.643974

15 Mg 0.663382

16 Mg 0.628758
Sum of Mulliken charges= 0.00000
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Atomic charges with hydrogens summed into hcavy atons:

]
[ Mg 0.663382
2 Mg 0.628758
3 Mg 0.628758
4 Mg 0.663382
50 -0.643974
6 O -0.648166
70 -0.643974
8 O -0.648166
9 Mg 0.628758
10 Mg 0.663382
11 O -0.643974
12 0 -0.648166
13 O -0.648166
14 O -0.643974
15 Mg 0.663382
16 Mg 0.628758
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Center  Atomic Forces (Hartrees/Bolr)

Number  Number X Y 7z
1 12 0.053558925 0.047334714 0.092766778
2 12 0.061774901 0.008211115 -0.049074450
3 12 -0.073387170 0.008211115 0.028961409
4 12 -0.004460824 -0.116769916 -0.007726373
5 8 0.080369905 -0.019566102 -0.014450274
6 8 0.004295552 0.049883805 0.047440112
7 8 -0.052699259 -0.019566109 .062377239

vy



8§ 8 -0.022083600 -0.024727705 -0.0,352-2920

9 12 0.028333147 0.055504896  0.0549074451
10 12 0.062480573  0.034717600 -0.052766779
11 8 0.008342871 0.082295508 0.014450279
12 8 -0.030674706 -0.0/2578049 1.0382./9919
13 8 0.048462754 -0.012:780+8 -7.007 0115

14 8 -0.036013517 -0.0431635506 -0.507-77241
15 12 -0.111578674 0.034717601 C.607720374
16 12 -0.016720878 -0.071927127 -0.028951407
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ledi oo SIS (slotinge
Search for a local minimum.
Step number 1 out of a maximum o, |
All quantities printed in internal uni.o (f i -0 e lng)
Swaping is turned off.
Second derivative matrix not updatcd -- rsi slep.
RFO step: Lambda= 6.15799294D-"".
Linear search not attempted -- optior . ...
Maximum step size ( 0.300) exceedcd v Jeve rai o s

-- Step size scaled by 0.733
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Value  Threshold Converged?

Maximum Force 0.06234¢
RMS  Force 0.019903 . .
Maximum Displacement  0.328672 .07 800
RMS Displacement 0.073055 0.2
Predicted change in Energy=-8.57/." " -~
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Input orientation:

Distance matrix (angstroms):

Standard orientation.

Two-electron integral symmetry is turned on.

Initial guess

Initial guess orbital symimetries:

RHF-PM3 calculation of energy and first derivatives.
Closed-shell calculation: 32 occupied levels.
Center  Atomic Forces (Hartrees/Bohr)
Number  Number X Y Z

GradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradG
radGrad
Berny optimization.
Use GDIIS/GDPIS optimizer.
Internal Forces: Max  0.088062805 RMS  0.030466971
Search for a local minimum.
Step number 2 out of a maximum of 100
All quantities printed in internal units (Hartrees-Bohrs-Radians)
Swaping is turned off.
2 1-0.3337722  0.3425183  0.9744652

Yo



Update second derivatives using information from points 1 2

Trust test= 4.96D+00 RLast= [.20D+00 DXMaxT set to 4.24D-01
RFO step: Lambda= 3.30036803D-01.

Cosine: -0.976 < 0.866

Cut down GDIIS permanently because of the cosine check. E 8
Maximum step size ( 0.424) exceeded in Quadratic search.

-- Step size scaled by 0.319

Nloe 92 21,Ken ol 10 45 oy oo Slalo e 4 Lol s

ltem Value  Threshold Converged?
Maximum Force 0.000169  0.000450 YES
RMS  Force 0.000044  0.000300 YES

Maximum Displacement  0.000761  0.001800 YES
RMS  Displacement  0.000220 0.001200 YES
Predicted change in Energy=-1.257037D-06

LL gahais SO @ asliyn g Conl oals JolS cwiie (LSl giluaigs a5 ams o plig aolp al> o 0l 0 -TF
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Optimization completed.

Stationary point found.
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! Optimized Parameters !

! (Angstroms and Degrees) !

! Name Definition Value Derivative Info. /
'Rl R(1,5) 1.8389 -DE/DX = 0. !
'R2 R(1,6) 1.8472 -DE/DX = 0.0001 !
'R3 R(1,7) 1.8389 -DE/DX = 0. !

0



! R4
!'R5
!'R6
!'R7
'R&
I'RY
I'RI10
!'RII
IR12
I'RI3
'RI14
RIS
!'RI16
'RI7
RIS
!'RI19
! R20
I R21
! R22
!'R23
! R24
! R25
!'R26
! R27
I R28
1Al
A2
A3
A4
I A5
A6
A7
A8
A9

R(2,5)
R(2,6)
R(2,8)
R(2,13)
R(3,6)
R(3,7)
R(3,8)
R(3,12)
R(4,5)
R(4,7)
R(4,8)
R(6,9)
R(8,16)
R(9,11)
R(9,12)
R(9,13)
R(10,11)
R(10,13)
R(10,14)
R(11,15)
R(12,15)
R(12,16)
R(13,16)
R(14,15)
R(14,16)
A(5,1,6)
A(5,1,7)
A(6,1,7)
A(5,2,6)
A(5,2,8)
A(6,2,8)
A(6,2,13)
A(8,2,13)
A(6,3,7)

1.8588
1.8709
1.8709
1.8713
1.8709
1.8588
1.8709
1.8713
1.6389
1.8389
1.8472
1.8713
1.8713
1.8588
1.8709
1.8709
1.8389
1.8472
1.8389
1.8389
1.8472
1.8709
1.8709
1.8389
1.8588
95.2731
95.7954
95.2731
93.8134
93.8134
100.0223
93.9576
93.9576
93.8134

-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =

vy

0.0002
0.0001
0.0001
0.
0.0001
0.0002
0.0001

0.

0.
0.
0.0001
0.

0.

0.0002

0.0001

0.0001
0.
0.0001
0.



TA10
TALl
1AI12
A13
1414
1AIS
TA416
TAI7
1AI8
! A19
1420
1 A21
1A22
1A23
1A24
1A25
1A26
1 A27
A28
1 A29
! A30
1 A31
! A32
1433
! A34
I A35
! A36
1437
1 A38
I A39
! 440
! A41
! A42
! A43

A(6,3,8)
A(6,3,12)
A(7.3,8)
A(8,3,12)
A(5,4,7)
A(5,4,8)
A(7,4,8)
A(1,5,2)
A(1,5,4)
A(2,5,4)
A(1,6,2)
A(1,6,3)
A(2,6,3)
A(2,6,9)
A(3,6,9)
A(1,7,3)
A(1,7,4)
A(3,7,4)
A(2,8,3)
A(2,8,4)
A(2,8,16)
A(3,8,4)
A(3,8,16)
A(6,9,12)
A(6,9,13)
A(11,9,12)
A(11,9,13)
A(12,9,13)
A(11,10,13)
A(11,10,14)
A(13,10,14)
A(9,11,10)
A(9,11,15)
A(10,11,15)

100.0223
93.9576
93.8134
93.9576
95.7954
95.2731
95.2731
85.1956
84.1626
85.1956
8§4.6181
84.6181
79.965
85.1645
85.1645
85.1956
84.1626
§5.1956
79.965
84.6181
85.1645
84.6181
85.1645
93.9576
93.9576
93.8134
93.8134
100.0223
95.2731
95.7954
95.2731
85.1956
85.1956
84.1626

-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =

YA

0.

0.
0.

0.
0.

0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0

0.
0.
0.



! A44
rA45
! A46
! A47
1 A48
! A49
! A50
IA51
1A52
! A53
[ A54
TA55
1456
! A57
A58
1 A59
1460
! A61
1 A62
! A63
! A64
! DI
D2
!'D3
! D4
' D5
! D6
! D7
D8
D9

A(3,12,9)
A(3,12,16)
A(9,12,15)
A(9,12,16)
A(15,12,16)
A(2,13,9)
A(2,13,16)
A(9,13,10)
A(9,13,16)
A(10,13,16)
A(10,14,15)
A(10,14,16)
A(15,14,16)
A(11,15,12)
A(11,15,14)
A(12,15,14)
A(8,16,12)
A(8,16,13)
A(12,16,13)
A(12,16,14)
A(13,16,14)
D(6,1,5,2)
D(6,1,5,4)
D(7,1,5,2)
D(5,1,6,2)
D(5,1,6,3)
D(7,1,6,2)
D(5,1,7,3)
D(5,1,7,4)
D(6,1,7,3)

!'DI0 D(6,2,51)

DI
! DI2
! DI3

D(6,2,5,4)
D(8,2,5,1)
D(5,2,6,1)

85.1645
85.1645
84.6181
79.965
84.6181
85.1645
85.1645
84.6181
79.965
84.6181
§4.1626
85.1956
85.1956
95.2731
95.7954
95.2731
93.9576
93.9576
100.0223
93.8134
93.8134
8.0173
93.6647
-87.8448
-7.9723
-88.3635
§8.3635
87.8448
2.1975
-8.0173
-7.8989
-92.4269
92,4269
7.8703

-DE/DX = 0.

-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0
-DE/DX =0
-DE/DX = 0
-DE/DX = 0.
-DE/DX = 0
-DE/DX = 0
-DE/DX =0
-DE/DX = 0.
-DE/DX = 0
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
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!'DI14
'DI5
I'DI6
!'DI7
' DI§
! D19
! D20
!'D2]
D22
D23
D24
D25
' D26
! D27
' D28
! D29
! D30
D31
! D32
/' D33
! D34
! D35
! D36
! D37
D38
D39
! D40
! D41
D42
! D43
! D44
I D45
! D46
! D47

D(5,2,6,3)
D(8,2,6,1)
D(5,2,8,3)
D(5,2,8,4)
D(6,2,8,3)
D(6,2,13,9)

D(6,2,13,16)

D(8,2,13,9)
D(7,3,6,1)
D(7,3,6,2)
D(8,3,6,1)
D(6,3,7,1)
D(6,3,7.4)
D(8,3,7,1)
D(6,3,8,2)
D(6,3,8,4)
D(7.3,8,2)
D(6,3,12,9)

D(6,3,12,16)

D(8,3,12,9)
D(7,4,5,1)
D(7,4,5,2)
D(8,4,5,1)
D(5,4,7,1)
D(5,4,7,3)
D(8,4,7,1)
D(5,4,8,2)
D(5.4,8,3)
D(7,4,8,2)
D(2,6,9,12)
D(2,6,9,13)
D(3,6,9,12)

D(2,8,16,12)
D(2,8,16,13)

93.3392
-86.6876
-93.3392
-7.8703
1.2187

10.0204
90.329
-90.329
-7.8703
-93.3392
8§6.6876
7.8989
92.4269
-92.4269
-1.2187
-86.6876
93.3392
-10.0204
-90.329
90.329
2.1975
87.8448
-93.6647
-2.1975
-87.8448
93.6647
7.9723
88.3635
-88.3635
-90.329
10.0204
-10.0204
90.329

-10.0204

-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =

-DE/DX =
-DE/DX =

-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =

-DE/DX =

0.
0.
0.
0.
-0.0001
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0001
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0
0
0.
0
0
0
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! DI4
! DI5
'DI6
! D17
!I'DI8
!'DI9
1 D20
! D21
D22
!' D23
' D24
D25
! D26
! D27
! D28
D29
' D30
! D31
' D32
!'D33
' D34
! D35
! D36
' D37
! D38
! D39
1 D40
! D41
! D42
' D43
! D44
D45
! D46
! D47

D(5,2,6,3)
D(8,2,6,1)
D(5,2,8,3)
D(5,2,8,4)
D(6,2,8,3)
D(6,2,13,9)

D(6,2,13,16)

D(8,2,13,9)
D(7,3,6,1)
D(7,3,6,2)
D(8,3.6,1)
D(6,3,7,1)
D(6,3,7,4)
D(8,3,7,1)
D(6,3,8,2)
D(6,3,8,4)
D(7,3,8,2)
D(6,3,12,9)

D(6,3,12,16)

D(8,3,12,9)
D(7,4,5,1)
D(7,4,5,2)
D(8,4,5,1)
D(5,4,7,1)
D(5,4,7,3)
D(8,4,7,1)
D(5,4,8,2)
D(5,4,8,3)
D(7,4,8,2)
D(2,6,9,12)
D(2,6,9,13)
D(3,6,9,12)

D(2,8,16,12)
D(2,8,16,13)

93.3392
-86.6876
-93.3392

-7.8703

1.2187
10.0204
90.329

-90.329

-7.8703
-93.3392

86.6876

7.8989

92.4269
-92.4269

-1.2187
-86.6876
93.3392
-10.0204

-90.329

90.329

2.1975
87.8448
-93.6647
-2.1975
-87.8448
93.6647

7.9723

88.3635
-88.3635
-90.329

10.0204
-10.0204

90.329

-10.0204

-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = -0.0001
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.0001
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0.
-DE/DX = 0
-DE/DX = 0
-DE/DX = 0
-DE/DX = 0
-DE/DX = 0
-DE/DX = 0.
-DE/DX = 0
-DE/DX = 0
-DE/DX = 0
-DE/DX = 0
-DE/DX = 0
-DE/DX = 0.



I D48
1'D49
! D50
I'D51
D52
D353
! D54
D55
! D56
D57
! D58
! D59
' D60
! D61
! D62
! D63
! D64
! D65
! D66
1 D67
' D68
! D69
! D70
D71
1 D72
! D73
! D74
! D75
! D76
! D77
! D78
' D79
! D80
D81

D(3,8,16,12)
D(12,9,11,10)
D(12,9,11,15)
D(13,9,11,10)
D(6,9,12,3)
D(6,9,12,15)
D(11,9.12,3)
D(6,9,13,2)
D(6,9,13,10)
D(11,9,13,2)
D(13,10,11,9)
D(13,10,11,15)
D(14,10,11,9)
D(11,10,13,9)
D(11,10,13,16)
D(14,10,13,9)
D(11,10,14,15)
D(11,10,14,16)
D(13,10,14,15)
D(9,11,15,12)
D(9,11,15,14)
D(10,11,15,12)
D(9,12,15,11)
D(9,12,15,14)
D(16,12,15,11)
D(3,12,16,8)
D(3,12,16,13)
D(9,12,16,8)
D(2,13,16,8)
D(2,13,16,12)
D(9,13,16,8)
D(10,14,15,11)
D(10,14,15,12)
D(16,14,15,11)

10.0204
92.4269
7.8989
-7.8989
10.0179
-178.5812
-179.2712
-10.0179
178.5812
179.2712
8.0173
93.6647
-87.8448
-7.9723
-88.3635
8§8.3635
2.1975
87.8448
-93.6647
-8.0173
87.8448
-93.6647
7.9723
-88.3635
88.3635
-10.0179
8§4.7133
-95.9499
10.0179
-84.7133
95.9499
-2.1975
93.6647
-87.8448

-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =

-DE/DX =

-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =
-DE/DX =

A

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



1 D82 D(10,14,16,12) -92.4269 -DE/DX = 0. !
D83 D(10,14,16,13) 7.8989 -DE/DX = 0. !
I'D84 D(15,14,16,12) -7.8989 -DE/DX = 0. !

Olore 4y (gibwdige w8 ol eSO slaw las e ]y 50 Slaisie o oad o fail il s, 5le -V F
aby 79,7 957 b Jolsd il alopo (nl )3 (rizen dges dlimde asliy (g3 )0 oad ange LSl

Standard orientation:

Center  Atomic  Atomic Coordinates (Angstroms)
Number  Number  Type X Y Z
0 0.000000 1.232382 2.754889
12 0 -1.202139 0.000000 0.938287
0 1.202139 0.000000 0.938287
0 0.000000 -1.232382 2.754889

A=l R N e N Y, T "N VR NSO
Co

0  -1.364348 0.000000 2.789976

8 0 0.000000 1.433409 0.918693

8 0 1.364348 0.000000 2.789976

8§ 0 0.000000 -1.433409 0.918693

12 0 0.000000 1.202139 -0.938287

10 12 0 -1.232382 0.000000 -2.754889
1] § 0 0.000000 1.364348 -2.789976
12 8§ 0 1.433409 0.000000 -0.918693
13 8§ 0  -1.433409 0.000000 -0.918693
14 § 0 0.000000 -1.364348 -2.789976
15 {2 0 1.232382  0.000000 -2.754889
16 12 0 0.000000 -1.202139 -0.938287

fY
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Total atomic charges:

I
I Mg 0.687057
2 Mg 0.598369
3 Mg 0.598369
4 Mg 0.687057
50 -0.647805
6 O -0.637622
7 0 -0.647805
8 O -0.637622
9 Mg 0.598369
10 Mg 0.687057
11 O -0.647805
12 0 -0.637622
13 0 -0.637622
14 O -0.647805
15 Mg 0.687057
16 Mg 0.598369

Sum of Mulliken charges=0.00000

Atomic charges with hydrogens summed into heavy atoms:

i
! Mg 0.687057
2 Mg 0.598369
3 Mg 0.598369
4 Mg 0.687057
50 -0.647805
6 0 -0.637622
7 0 -0.647805
8 O -0.637622
9 Mg 0.598369
10 Mg 0.687057
11 O -0.647805

Al



12 O -0.637622
13 0O -0.637622
14 O -0.647805
15 Mg 0.687057
16 Mg 0.598369
Sum of Mulliken charges= 0.00000

Dgbon plb by (29)5 50 5 Zomatrix Lol (gile iy S e -TA

Final structure in terms of initial Z-matrix:
Mg

Mg, 1LR2

Mg, 1,R3,2,43

Mg, 1,R4,2,44,3,D4,0
O,1,R5,2,45,3,D5,0
0,3,R6,1,46,2,D6,0
0,2,R7,1,47,3,D7,0
0,3,R8,1,48,6,D8,0
Mg,3,R9,1,49,6,D9,0
Mg 4,R10,1,410,2,D10,0
O,5,R11,1,411,2,D11,0
0,3,R12,1,412,6,D12,0
0,2,R13,1,413,7,D13,0
O,5,R14,1,414,11,D14,0
Mg, 7,R15,2,415,1,D15,0
Mg, 15,R16,7,416,2,D16,0

Variables:

R2=2.50278773
R3=2.50278773
R4=2.46476406
R5=1.83886953
R6=1.87087771
R7=3.16474369
R8=1.87087771

3



R9=2.53215458
RI10=5.77885731
R11=5.90412938
RI12=1.87132584
RI13=1.87132584
R14=5.90412938
R15=5.54643503
R16=2.50278773
A3=57.41259623
A4=60.50130498
A5=47.73773448
A6=47.28953485
A7=35.49122854
A8=94.37220917
A9=94.36513171
Al10=77.68670802
Al1=69.85765269
Al2=141.22653922
Al3=141.22653922
Al4=88.016236
Al5=52.8266558
Al6=44.44603444
DA4=-71.95186264
D5=-130.19377913
D6=60.56145797
D7=34.45615309
D&=-99.61089871
D9=-6.33992238
DI10=20.88672092
DI11=-4.37758743
D12=2.26049233
D13=-97.2781034
DI14=20.07339913
DI15=-121.99154379

fo



D16=-43.30949179

el S astinl Lasl 1 15 a8 o gk Cavss | condign 5 gulis puslyf so peds plowl |, fieg Sloolos ,51-Y4

(Mbu’.‘o Mg404 a ,109.:)40 By cJLu) \)B.wu;c L).u)l)f Jw g_J)}.a; ools

Temperature 298.150 Kelvin. Pressure 1.00000 Atm.
Atom 1 has atomic number 12 and mass 23.95505
Atom 2 has atomic number 12 and mass 23.98505
Atom 3 has atomic number 12 and mass 23.98505
Atom 4 has atomic number 8 and mass 15.99491
Atom 5 has atomic number 12 and mass 23.98505
Atom 6 has atomic number 8 and mass 15.99491
Atom 7 has atomic number 8 and mass 15.99491
Atom 8 has atomic number § and mass 15.99491
Molecular mass: 159.91984 amu.

Principal axes and moments of inertia in atomic units:

1 2 3
EIGENVALUES -- 1091.628491091.628491091.62849
X 0.41785 0.78598 0.45567
Y -0.35566 -0.32001 0.87812
Z 0.83601 -0.52899 0.14583

MOLECULE IS A SPHERICAL TOP.
ROTATIONAL SYMMETRY NUMBER 12.

ROTATIONAL TEMPERATURES (KELVIN)  0.07934  0.07934  0.07934
ROTATIONAL CONSTANTS (GHZ) 1.65326 1.65326 1.65326
Zero-point vibrational energy — 51659.4 (Joules/Mol)
12.34690 (Kcal/Mol)
VIBRATIONAL TEMPERATURES: 463.19 463.19 483.66 483.66 483.66
(KELVIN) 682.01 682.01 682.01 73833 765.92
765.92 796.69 796.69 796.69 821.58
840.36 8§40.36 840.36

Zero-point correction= 0.019676 (Hartree/Particle)
Thermal correction to Energy= 0.027021
Thermal correction to Enthalpy= 0.027965
Thermal correction to Gibbs Free Energy= -0.009400
Sum of electronic and zero-point Energies= -66.626830
Sum of electronic and thermal Energies= -66.619485
Sum of electronic and thermal Enthalpies= -66.618541
Sum of electronic and thermal Free Energies= -66.655906
E (Thermal) 4 S
KCAL/MOL CAL/MOL-KELVIN CAL/MOL-KELVIN
TOTAL 16.956 29.221 78.641
ELECTRONIC 0.000 0.000 0.000

£



TRANSLATIONAL 0.889 2.981 41.118
ROTATIONAL 0.889 2.981 23.717
VIBRATIONAL 15.178 23.260 13.806

28,5 oo a3l 4185 plowl Slwls 51 Slacgomme 05,43 & g 4y calip g, il slesl o Y
1|1|UNPC-UNK|FOpt|RPM3|ZDO\MgS8O8|PCUSER|06-Jun-2003|0||# PM3
OPT||PERI
ODIC BOX 8.4 4.2 4.2/|0.1|Mg,-1.4804369072,0.5843003839,-2.5641919412|
Mg,-1.4241368717,0.5417203694,-0.0623998527|Mg,0.6580285783,0.54172036
95,-1.2645386356|Mg,-0.7689208114,2.5967718093,-1.3318099124|0,-2.3205
625204,1.610793138,-1.2906367835|0,-0.7888443094,-0.6399661851,-1.3663
18423510,0.042557019,1.6107931381,-2.6549844855|0,0.0387348497,1.70078
11566,0.0670907278|Mg,0.0360265717,-1.5232625755,0.0623998526|Mg,0.057
4047153,-1.5905360966,2.564191941|0,0.7451494942,-2.724778372,1.290636
7833|0,1.6164234688,-0.5304074857,-0.0670907276|0,-0.8663140091,-0.530
4074858,1.3663184233)|0,1.5328560072,-0.4968079041,2.6549844857|Mg,2.19
19530033,-1.5905360965,1.3318099126|Mg,0.7300817216,0.4398218366,1.264
5386358||Version=x86-Win32-G98RevA.7|State=1-A41|HF=-1.2267196|RMSD=0.0
00e+000\RMSF=1.163e-004|Dipole=0.,0.,0.| PG=D02D [2SGD(Mg404)]||@
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